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GLC commercializes graphene-enhanced
electroless nickel, boosting corrosion and wear
resistance by up to 30%.

Belinus to launch 16 kWh graphene
supercapacitor 'Energy Wall G1' for
residential/commercial energy storage.

OCSiAl raises $5M, valued at $2B, leading
graphene nanotube market with VW Group
supply deal.

Niobium-based MOF gel achieves high-efficiency
photocatalytic CO2 reduction to methanol under
UV light.

€514M green loan funds Finland CAM plant,
strengthening Europe's EV battery supply chain.

New Canadian OHS laws mandate CSA
Z12885-compliant exposure control for
engineered nanomaterials.

GMG's THERMAL-XR® graphene coating achieves
30,000 hours without corrosion, boosting
durability and energy efficiency.

Shanghai startups challenge Nvidia with sub-1nm
3D stacking and nanoimprint tech for
high-performance chips.

VW Group H1 2026 global sales down 6.3%,
China down 25.9%; plans to halve lineup by
2030.

Nottingham Trent develops 'virtual metasurfaces'
for simultaneous multi-function optical operation
in one device.

CNano Technology leads MWCNT market,
accelerating growth with Li-ion battery additives
for EVs.

Nanoimprint Lithography offers a cost-effective
path for opto-electronic silicon manufacturing,
market projected to grow.

Thermally reconfigurable metasurfaces evolve
into adaptive, multifunctional devices for
monitoring and diagnostics.

Earth-abundant nanocatalysts are achieving high
efficiency for water splitting, crucial for
carbon-neutral hydrogen.

Prof Dlamini applies nanotechnology for clean
water and reduced cement CO2 emissions in
South Africa.

US semiconductor equipment market driven by
next-gen lithography: Canon NIL, ASML High-NA
EUV, Applied Materials etch.

Ru-O-Ti solid-solution catalyst achieves high
activity/stability in acidic water oxidation,
enabling iridium-free PEMWE.

Metal vacancies in 2D ZnIn2S4 nanosheets
maximize photocatalytic hydrogen peroxide
production efficiency.

Metasurfaces revolutionize surface metrology,
integrating multiple functions into ultra-compact
sensors.
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I Three Questions That Demand Your Decision This Week

@ Is your semiconductor strategy robust against Asian NIL advancements?

DNP's 10x power reduction and Shanghai's sub-1nm 3D stacking with 90% cost reduction threaten existing
lithography paradigms. How will US/EU fabs and equipment suppliers respond to this competitive pressure?

® Are you securing critical graphene supply chains?

With new US production facilities (HydroGraph) and commercialized products (Belinus supercapacitors, GMG
coatings, GLC EN), demand for high-purity graphene is surging. Are US/EU OEMs diversifying suppliers and
investing in domestic capacity?

© Is your nanomaterial product portfolio compliant with evolving global safety standards?

New OECD guidelines and EU/Canadian laws for dustiness, toxicity, and exposure control are active.
Non-compliance risks market access, legal liabilities, and consumer trust for US/EU companies.

I Opportunities vs. Threats for US/European Companies
Opportunity vs. Threat Matrix for US/European Companies
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® NIL_Chip Critical New fab tech adoption Legacy tech obsolescence
® Graphene Critical Next-gen energy storage Asian market lead
® Metasurf Critical Adaptive optics market Complex R&D; barrier
® GrapheneSC Opp. Domestic supply Limited
® MRNA-LNP Opp. Cancer vaccine dev Scale-up complexity
® VW_Sales Threat Market share gain Declining market
® NanoReg Ref. Compliance lead Increased costs
® Catalysis Ref. Green hydrogen Long R&D; cycle
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I Deep Dive @ — Nanoimprint Lithography Breakthrough

#03 | 2026/07/19 | DNP Group | Tech Novelty® ® ® ® O Proximity® ® ® OO Market Impact® ® ® ® ® Data

Reliability® ® @ OO US/EU Relevancco ® ® ® ®

DNP's NIL achieves sub-10nm patterning with 90% power reduction, eliminating complex optical systems
and high-power lasers. This physical replication method offers significantly reduced manufacturing costs for

advanced semiconductors.

NIL's independence from exposure wavelength enables fine nanoscale patterns, crucial for next-gen memory,
logic, and opto-electronic devices, challenging traditional EUV lithography.

» Strategic Analyst's Perspective

Strategic Analyst's Perspective: [Opportunity] US/EU equipment manufacturers and foundries
can license or acquire NIL IP to diversify lithography options, reduce energy costs, and enable
new device architectures. [Threat] Asian competitors like DNP and Shanghai startups are
rapidly advancing NIL, potentially disrupting the EUV-centric roadmap and creating a cost
advantage. Published 90% power reduction is significant and likely realistic for the exposure
step itself, but overall fab power savings need validation. Technical barriers include defect
control, template lifespan, and throughput for high-volume manufacturing. Next actions:
[R&D;] Evaluate NIL readiness for next-gen memory/logic by Q4 2026. [Strategy] Assess
competitive landscape and potential M&A; targets in NIL by Q1 2027.

I Deep Dive @ — Graphene Supercapacitor for Energy Storage

#15 | 2026/07/15 | Belinus | Tech Novelty® ® ® ® O Proximity® @ ® ® O Market Impact® ® ® ® O Data

Reliability® @ OOO US/EU Relevancce ® ® ® ®

Belinus is launching a 16 kWh graphene supercapacitor, 'Energy Wall G1', in Q1 2026 for residential and light
commercial energy storage. It promises ultra-fast charge/discharge and tens of thousands of cycles,

surpassing traditional battery limitations.

Leveraging graphene's high conductivity and surface area, Energy Wall G1 offers superior power density and
extended lifespan, ideal for grid stabilization, EV regenerative braking, and industrial UPS systems.

» Strategic Analyst's Perspective

Strategic Analyst's Perspective: [Opportunity] US/EU energy storage providers and grid
operators can integrate these high-power, long-life solutions for grid stabilization, EV charging
infrastructure, and renewable energy integration. [Threat] Existing battery manufacturers
(Li-ion) face disruption from superior cycle life and power density. The 16 kWh capacity is
notable, but cost-effectiveness compared to Li-ion for residential storage needs careful
evaluation. Technical barriers include energy density relative to Li-ion for long-duration
storage, and manufacturing scalability for graphene. Next actions: [Business Dev] Partner with
Belinus for pilot projects in grid services by Q3 2026. [R&D;] Benchmark 'Energy Wall G1'
against current Li-ion solutions for specific applications by Q4 2026.
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I Deep Dive ® — Adaptive Metasurfaces for Sensing

#26 | 2026/07/10 | Nano Letters - ACS Publications | Tech Novelty® ® ® ® O Proximity® @ OOO Market

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

Thermally reconfigurable metasurfaces are evolving into adaptive, multifunctional optical devices, moving
beyond static limitations. Thermo-optic tuning enables dynamic control of light for environmental monitoring,
medical diagnostics, and chemical analysis.

By integrating phase-change materials, a single metasurface can dynamically switch optical functions (e.g.,
focal length, wavelength selectivity), enhancing precision and flexibility for advanced analytical applications.

» Strategic Analyst's Perspective

Strategic Analyst's Perspective: [Opportunity] US/EU sensor manufacturers and medical device
companies can develop next-gen compact, adaptive sensors for real-time diagnostics and
environmental monitoring. [Threat] Companies relying on fixed-function optical systems will be
outcompeted by these versatile, miniaturized solutions. The research is solid (peer-reviewed),
but commercialization requires significant engineering to integrate phase-change materials
(e.g., VO2) into robust, scalable devices with precise temperature control. Technical barriers
include integration complexity, power consumption for thermal tuning, and long-term stability
in diverse environments. Next actions: [R&D;] Initiate internal projects or academic
collaborations on tunable metasurface integration for specific sensor applications by Q4 2026.
[Strategy] Identify potential market disruptions in optical sensing and imaging by Q1 2027.

I Other Notable Articles

#05 OECD Unveils Two New Test Guidelines for Nanomaterials on Dustiness and Aquatic Toxicity Assessment (Bergeson & Campbell, P.C.)
Tech Novelty® ® OOO Proximity® ® ® ® ® Market Impact® @ @ OO

New OECD guidelines mandate stricter safety assessments for nanomaterials, impacting compliance for
US/EU firms.

#18 OCSIAl Raises $5 Million in Series A Funding, Valued at $2 Billion, Leading Graphene Nanotube Market (Tracxn)
Tech Novelty® @ OOO Proximity® @ ® ® ® Market Impact®e @ @ @ O

OCSiAl secures $5M funding, valued at $2B, solidifying leadership in graphene nanotubes for EV batteries.

#22 GMG's Graphene Coating THERMAL-XR® Achieves 30,000 Hours Without Corrosion, Proving Durability and Energy Efficiency (Graphene
Manufacturing Group (GMG))

Tech Novelty® @ ® OO Proximity® @ @ ® O Market Impacte ® @ @ O

GMG's graphene coating demonstrates exceptional 30,000-hour corrosion resistance, boosting industrial
durability & efficiency.

#28 Earth-Abundant Catalysts Enhance Water Splitting Efficiency, Paving Way for Carbon-Neutral Energy Infrastructure (ResearchGate)
Tech Novelty® ® ® ® O Proximity® ® OOO Market Impact®e @ @ @ O

Earth-abundant nanocatalysts are achieving high efficiency for water splitting, crucial for carbon-neutral
hydrogen.

#34 Local Coordination Asymmetry in PtNi Nanocrystals Boosts ORR and EGOR Catalytic Performance up to 6.73x over Pt/C (ACS Applied Engineering
Materials - ACS Publications)

Tech Novelty® ® ® ® O Proximity® OO OO Market Impacte ® @ @ O
PtNi nanocrystals show 6.73x better ORR performance than Pt/C, promising for fuel cells and reducing

precious metal use.
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I Recommended Actions This Week

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

I Immediate (this week)

¢ [Legal/IP] Review new OECD/EU nanomaterial safety guidelines and Canadian OHS laws for
immediate compliance gaps.

e [Procurement] Identify critical graphene/CNT suppliers and assess supply chain resilience for EV
battery materials.

| Short-term (1 month)

¢ [R&D;] Initiate competitive analysis on Nanoimprint Lithography (NIL) advancements from DNP and
Chinese startups.

e [Strategy] Evaluate the potential impact of graphene supercapacitors (e.g., Belinus) on existing
energy storage product roadmaps.

e [Business Dev] Explore partnerships or pilot programs for graphene-enhanced coatings (e.g., GMG,
GLC) in industrial applications.

I Medium-long term (quarter+)

¢ [R&D;] Investigate reconfigurable metasurface technologies for future sensor and optical system
development.

e [Strategy] Develop a long-term strategy for sustainable hydrogen production, including
earth-abundant catalysts, to reduce reliance on noble metals.

o [Executive] Assess geopolitical risks and opportunities in the global semiconductor and critical
materials supply chains.

troy-technical.jp/en | Original curation. Article copyrights belong to respective authors. | Gemini API + Claude | 2026-07-19
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#01 Nanocomposites Propel Aerospace and

Automotive Industries Towards Ultralight, High-
Performance Materials

Published Date unknown  Nanotechnology Conference Session Outline  USA

| overview

Advanced nanocomposite technologies are emerging as critical enablers for the
aerospace and automotive sectors, addressing the surging demand for lighter,
higher-performance materials. These innovations promise to significantly enhance
material strength and durability while reducing weight, leading to substantial
improvements in fuel efficiency and overall operational performance for vehicles.
Upcoming conference sessions will delve into the latest advancements, applications,

challenges, and future trajectories of these transformative materials.



| N DEPTH

Key Findings

The aerospace and automotive industries are witnessing a paradigm shift driven by
advancements in nanocomposite technologies, which are poised to deliver the next
generation of ultralight, high-performance materials. This innovation is crucial for
meeting escalating demands for enhanced fuel efficiency and operational performance

across both sectors.

Technical / Clinical Details

Nanocomposites are engineered by incorporating nanoscale fillers, such as nanoparticles
or nanofibers, into conventional matrix materials like polymers, metals, or ceramics. This
integration imparts superior mechanical and physical properties unattainable with
traditional materials. For aerospace applications, the imperative for aircraft weight
reduction to decrease fuel consumption is paramount. Nanocomposites, utilized in
structural components and interior parts, offer substantial weight savings. For instance,
incorporating carbon nanotubes or graphene into carbon fiber reinforced plastics
(CFRPs) maintains or even enhances strength and toughness while achieving further
weight reduction. In the automotive sector, nanocomposites are increasingly being
adopted for body panels, engine components, and battery casings. This contributes to
overall vehicle lightweighting, improved crash safety, extended range for electric vehicles
(EVs), and better fuel economy for internal combustion engine vehicles. These materials
demonstrate enhanced stiffness-to-weight ratios, improved fatigue resistance, and

superior thermal stability compared to their macro-composite counterparts.

Background & Context

Both the global aerospace and automotive industries are operating under intense
pressure from stringent environmental regulations and consumer expectations for
performance and efficiency. Decarbonization targets, in particular, necessitate aggressive
lightweighting strategies. Nanocomposites are thus positioned as a pivotal solution to
these multifaceted challenges. Market research forecasts substantial growth in the
nanocomposite market over the coming years, attracting significant investment in

research and development from both public and private entities.



Strategic Significance & Outlook

Experts emphasize that overcoming challenges in manufacturing scalability and cost-
effectiveness will be vital for widespread industrial adoption of nanocomposites. Future
research will likely focus on discovering novel nanofillers, optimizing composite
fabrication techniques, and enhancing material recyclability to align with circular
economy principles. Furthermore, the development of multifunctional smart
nanocomposites—materials integrating sensing capabilities or self-healing properties—is
on the horizon. Such innovations could revolutionize material design and application.
The forthcoming conference sessions will serve as critical platforms for industry leaders
and academics to collaborate, address these challenges, and accelerate the
commercialization of these groundbreaking materials, potentially setting new

benchmarks for efficiency and sustainability in mobility.

Source: https://www.nanotechconference.org/scientific-sessions/Nanocomposites

Collected: July 17, 2026 | Automated Research System (Gemini API)
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#02 Electrospinning Achieves Industrial Scale
Production of Nanofibers for N95 Masks, Overcoming
Scalability Barriers

Published Date unknown  Nanoscience Analytical ~USA

it
= U

| overview

Electrospinning technology has successfully scaled up for commercial production of
nanofibers, demonstrated by its use in manufacturing N95 face masks, thereby
overcoming previous scalability challenges. This versatile technique allows precise
control over fiber diameter, mechanical properties, and chemical functionalities.
Bionicia's achievement in N95 mask production confirms electrospinning's viability for
industrial applications, necessitating meticulous adjustment of parameters like
solution properties, environmental conditions, applied voltage, flow rate, and

needle/collector designs for high-throughput.



| N DEPTH

Key Findings

Electrospinning technology has made a significant leap from laboratory curiosity to
industrial viability, with Bionicia successfully demonstrating commercial-scale production
of nanofibers for N95 face masks. This breakthrough effectively resolves long-standing
scalability challenges, proving electrospinning's capacity for practical industrial

applications beyond its promising research potential.

Technical / Clinical Details

Electrospinning involves applying a high voltage to a polymer solution or melt,
generating micro- to nanoscale continuous fibers. The versatility of this process allows
for precise tuning of fiber diameter, mechanical properties, and surface chemical
functionalities of the final product. While prior research showcased diverse nanofiber
fabrication from various materials, transitioning to high-throughput commercial
production remained a significant hurdle. Bionicia's success in producing high-
performance fiber mats, essential for applications like N95 mask filters, demonstrates
effective process optimization. Key parameters for enhancing throughput and

maintaining quality include:

¢ Solution Properties: Polymer concentration, viscosity, surface tension, and electrical

conductivity directly influence fiber formation and morphology.

¢ Environmental Conditions: Temperature and humidity control solvent evaporation

rates and fiber aggregation, impacting uniformity.

e Applied Voltage: Adjusting the electric field strength is crucial for controlling fiber

stretching and diameter.

¢ Flow Rate: The speed of solution delivery from the nozzle directly correlates with

production rate.

¢ Needle and Collector Design: Innovative designs, such as multi-jet spinnerets and
rotating drum collectors, significantly boost production efficiency and fiber

uniformity.

Precise control over these variables is essential for consistent, large-scale production of

high-quality nanofibers.



Background & Context

Nanofibers, owing to their high surface area-to-volume ratio, superior filtration
capabilities, and biocompatibility, hold immense potential across various fields, including
medicine, energy storage, environmental applications, and protective apparel. The
demand for high-performance filter materials like N95 masks surged during the recent
pandemic, accelerating commercial interest in electrospinning. Compared to
conventional nanofiber fabrication methods, electrospinning offers greater material
flexibility and ease of functionalization, positioning it as a foundational technology for

next-generation product development.

Strategic Significance & Outlook

The successful commercialization of electrospinning is expected to significantly expand
the market for nanofiber-based products. Future research and development will likely
concentrate on advanced process automation, real-time control facilitated by artificial
intelligence, and broader applicability to diverse materials, including ceramic and
metallic nanofibers. This will pave the way for a wider range of applications, such as
medical implants, high-performance battery separators, and smart textiles, further
driving the practical implementation of nanotechnology. Industries are expected to
capitalize on this improved scalability to innovate new products and explore untapped
market segments, reinforcing nanotechnology's role in addressing complex global

challenges.

Source: https://www.nanoscience-analytical.com/scaling-up-the-fabrication-of-electrospun-nanofibers/

Collected: July 17, 2026 | Automated Research System (Gemini API)
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#03 DNP Develops Nanoimprint Lithography (NIL)
Capable of 10x Power Reduction in Semiconductor
Manufacturing

Published Date unknown  DNP Group Japan
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| overview

Dai Nippon Printing (DNP) has developed Nanoimprint Lithography (NIL), a next-
generation semiconductor manufacturing technology poised to achieve high-
resolution patterning while dramatically cutting power consumption by approximately
90% compared to traditional exposure processes. This breakthrough addresses the
demand for advanced semiconductors, enabling sub-10nm feature sizes with
significantly reduced energy costs. NIL offers a sustainable and performance-

enhancing solution for the semiconductor industry.



| N DEPTH

Key Findings

Dai Nippon Printing (DNP) has unveiled its advanced Nanoimprint Lithography (NIL)
technology, establishing a capability for intricate pattern formation essential for high-
performance semiconductors. This innovative process holds the potential to reduce the
power consumption of semiconductor exposure processes by approximately a factor of
ten compared to conventional methods, positioning it as a pivotal solution for both

advanced miniaturization and environmental sustainability in chip manufacturing.

Technical / Clinical Details

Nanoimprint Lithography operates on a fundamentally different principle than optical
lithography, enabling the creation of nanoscale circuit patterns. The NIL process begins
with the preparation of a template featuring the desired circuit design as a surface relief
pattern. This template is then directly pressed into a resin-coated semiconductor
substrate. Following the imprinting, ultraviolet (UV) light is exposed to cure the resin,
permanently transferring the template's pattern onto the substrate's resin layer. This
physical replication method facilitates the formation of extremely fine nanoscale
patterns. A primary advantage of NIL is its elimination of complex optical systems,
leading to simpler equipment and significantly reduced manufacturing costs compared
to traditional optical lithography. Furthermore, the absence of high-power laser sources
for exposure dramatically lowers energy consumption. DNP's NIL technology has
achieved high levels of pattern transfer accuracy and uniformity, capable of supporting
sub-10nm feature sizes required for cutting-edge semiconductor devices. This precision
and efficiency pave the way for the mass production of more powerful and energy-

efficient semiconductors.



Background & Context

The semiconductor industry is currently grappling with the physical and economic limits
of Moore's Law, with conventional optical lithography facing escalating costs and power
consumption issues. Extreme Ultraviolet (EUV) lithography, while pushing miniaturization,
demands extremely expensive and complex equipment and consumes vast amounts of
energy to operate. Against this backdrop, NIL emerges as a compelling alternative or
complementary technology to EUV, offering a cost-effective and energy-efficient
solution for advanced patterning. DNP, leveraging its extensive expertise in

microfabrication and materials science, is positioning itself as a leader in the NIL domain.

Strategic Significance & Outlook

DNP's NIL technology is expected to gain increasing importance as demand for high-
performance, low-power semiconductors grows, particularly for data centers, Al chips,
and loT devices. In the future, NIL is anticipated to coexist with EUV lithography,
demonstrating superiority in specific applications within memory, logic, and other
specialized semiconductor device manufacturing. DNP aims to drive the further practical
implementation and widespread adoption of NIL by advancing comprehensive efforts
from template manufacturing to equipment development and process optimization. This
trajectory holds significant promise for greening semiconductor production and enabling

the realization of next-generation electronic devices.

Source: https://www.global.dnp/en/biz/solution/semiconductors/10162425/
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#05 OECD Unveils Two New Test Guidelines for

Nanomaterials on Dustiness and Aquatic Toxicity
Assessment

Published July 16, 2026  Bergeson & Campbell, P.C. USA

| overview

The Organisation for Economic Co-operation and Development (OECD) released two
new crucial Test Guidelines (TGs) on July 2, 2026, for assessing nanomaterial safety.
These guidelines address dustiness measurement of nano-objects and
aquatic/sediment toxicity testing, aiming for more accurate evaluation of
nanomaterials' environmental behavior and impacts. Simultaneously, the U.S.
Environmental Protection Agency (EPA) announced updates to its New Approach
Methodologies (NAMs) for chemical assessment, promoting modernization and

reduction of animal testing.
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Key Findings

The Organisation for Economic Co-operation and Development (OECD) published two
pivotal new Test Guidelines (TGs) on July 2, 2026, aimed at enhancing the safety
assessment of nanomaterials. These include "Test No. 127: Dustiness of Materials
Containing Nano-Objects, Their Agglomerates and Aggregates” and updated "Guidelines
for the Testing of Chemicals" focusing on aquatic and sediment toxicity. This
development will enable more precise evaluation of the environmental impact of

nanomaterials.

Technical / Clinical Details

The new OECD Test Guidelines are critical for standardizing and harmonizing
nanomaterial safety data acquisition internationally. Test No. 127 on 'Dustiness
Measurement' outlines methods for quantitatively assessing the amount of fine particles
(dust) that can be generated during the manufacturing, handling, use, and disposal of
nanomaterials. This provides essential information for evaluating occupational inhalation
exposure risks and implementing appropriate safety measures. The 'Guidelines for
Aquatic and Sediment Toxicity Testing' specifically detail testing methodologies to assess
the toxic effects of nanomaterials in aquatic and benthic environments. This includes
acute and chronic toxicity tests for various aquatic organisms (e.g., fish, crustaceans,
algae) and sediment-dwelling organisms, allowing for a comprehensive evaluation of the
environmental fate and potential ecosystem impacts of nanomaterials. A key
characteristic of these guidelines is the requirement for test designs that consider the
unique physicochemical properties of nanomaterials, such such as solubility, dissolution

rate, particle size distribution, and surface characteristics.



Background & Context

While nanomaterials offer innovative properties leading to diverse industrial applications,
concerns about their safety, particularly environmental impacts, have also grown.
Governments and international organizations are actively working to establish
appropriate regulatory frameworks and assessment methods to ensure the safe
development and use of nanomaterials. OECD Test Guidelines serve as internationally
recognized standards for safety assessment, forming a basis for countries to develop
their national regulations. Concurrently, the U.S. Environmental Protection Agency's (EPA)
updated New Approach Methodologies (NAMs) aim to reduce animal testing by
incorporating advanced evaluation methods, such as in vitro assays and computational

models, contributing to improved efficiency and ethics in nanomaterial assessment.

Strategic Significance & Outlook

The introduction of these new guidelines will lead to more systematic and stringent
environmental safety assessments for nanomaterials. This is expected to enable
companies to implement 'Safe by Design' principles from the early stages of product
development, reducing barriers to market entry. Furthermore, the harmonization of
international assessment criteria plays a crucial role in facilitating global trade and
innovation in nanomaterials. In the future, these guidelines may evolve further to
incorporate methods for evaluating nanomaterial behavior under complex
environmental factors and long-term ecosystem impacts. Industries are challenged to
respond promptly to these new regulatory trends and contribute to the sustainable

development of nanotechnology.

Source: https://www.lawbc.com/recent-federal-developments-for-july-2026/
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#06 HydroGraph to Build Large-Scale Graphene
Production Facility in Texas, Bolstering Domestic
Supply Chain

Published July 16, 2026  HydroGraph Clean Power Inc. ~ Canada

| overview

HydroGraph Clean Power Inc. announced plans to build its first large-scale U.S.
graphene production facility in Belleville, Texas, as part of its July 2026 corporate
update. The company secured a long-term acetylene gas supply and land lease
agreement with Western International. This strategic move aligns with the U.S. federal
government's interest in securing a full domestic supply chain for critical materials,
including graphene, thus advancing the North American graphene industry's strategic

development.
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Key Findings

HydroGraph Clean Power Inc. announced the construction of its inaugural large-scale
U.S. graphene production facility in Belleville, Texas, solidifying its supply chain strategy
with long-term acetylene gas supply and land lease agreements with Western
International. This strategic initiative aims to reinforce the domestic graphene supply

chain in North America, contributing to the stable provision of critical materials.

Technical / Clinical Details

HydroGraph's graphene production is based on its proprietary Explosive Detonation
Method, a process characterized by its ability to produce high-purity, low-defect
graphene more cost-effectively and efficiently than traditional manufacturing techniques.
The new facility in Belleville, Texas, represents a crucial step in deploying this technology
at a commercial scale. The agreement with Western International ensures a stable supply
of acetylene gas, a key precursor for graphene manufacturing, guaranteeing scalability
for large-volume production. The land lease agreement further establishes a long-term
operational foundation for the production facility. The company aims to significantly
reduce its time-to-market and optimize production costs. This facility is slated to supply
graphene for a wide array of industrial applications, including batteries, composites,

lubricants, and coatings, specifically addressing the growing demand in the U.S. market.

Background & Context

Graphene, heralded as a foundational material for next-generation industries due to its
outstanding properties, has faced challenges related to supply chain vulnerabilities and
high production costs. Amid rising geopolitical risks, governments worldwide are
showing strong interest in securing domestic supply chains for critical materials. The U.S.
federal government recognizes the strategic importance of establishing a complete
domestic supply chain for advanced materials, including graphene, and HydroGraph's
initiative aligns strongly with these policy objectives. This synergy could potentially
provide the company with government support and opportunities to participate in

collaborative projects, accelerating its business development.



Strategic Significance & Outlook

The commencement of HydroGraph's U.S. graphene production facility is expected to
significantly accelerate the growth of the North American graphene market. The
company plans to continue providing updates on its commercialization progress,
restructuring efforts, and listing plans. This new facility will offer a reliable domestic
source of high-purity graphene to various high-tech industries, fostering innovation and
economic growth. In the future, HydroGraph is expected to accelerate the development
of new graphene-based products, pushing the boundaries of material performance in
existing industries. Furthermore, collaborations with the U.S. government could
potentially lead to graphene applications in strategic defense sectors and clean energy

technologies.

Source: https://hydrograph.com/hydrograph-corporate-update-july-2026/
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#07 Regeneron ISEF: Quantum Algorithms Optimize
Quantum Dot Solar Cell Efficiency, Accelerating
Sustainable Energy

Published Date unknown  Regeneron ISEF (International Science and Engineering Fair) USA

| overview

Research presented at Regeneron ISEF demonstrates optimized efficiency in Quantum
Dot Solar Cells (QDSCs) using quantum algorithms like Variational Quantum
Eigensolver. This breakthrough has the potential to overcome limitations of
traditional silicon solar cells and revolutionize sustainable energy production.
Quantum simulations identified optimal configurations for various QD materials
(CdSe, PbSS, InP, CIS, Perovskite QDs), providing a scalable, cost-effective pathway to

more efficient solar energy.



| N DEPTH

Key Findings

Research presented at Regeneron ISEF successfully optimized the efficiency of Quantum
Dot Solar Cells (QDSCs) by leveraging quantum algorithms, specifically Variational
Quantum Eigensolver. This breakthrough holds the potential to surpass the performance
limitations of conventional silicon-based solar cells, thereby revolutionizing the

sustainable energy sector.

Technical / Clinical Details

Quantum Dot Solar Cells (QDSCs) garner significant attention as a next-generation
photovoltaic technology due to their unique bandgap tunability and high absorption
coefficients. Quantum Dots (QDs) can adjust their absorption and emission spectra
based on size, allowing for more efficient capture across the entire solar spectrum. In this
study, advanced quantum computational simulations were employed to identify optimal
configurations for quantum dot materials. Specifically, quantum algorithms like the
Variational Quantum Eigensolver (VQE) were applied to model and optimize the
electronic structures and optical properties of various QD materials, including cadmium
selenide (CdSe), lead sulfide (PbS), indium phosphide (InP), copper indium selenide (CIS),
and perovskite quantum dots. Through these simulations, it was demonstrated that
specific combinations and structural arrangements of QD materials maximize the power
conversion efficiency (PCE) of the solar cell. This approach not only enhances energy
conversion efficiency but also has the potential to reduce material costs, thus paving the
way for more scalable and cost-effective solar energy production. Compared to
conventional semiconductor manufacturing processes, QDSCs hold the promise of being

produced at lower costs through solution-based processes.



Background & Context

Amid escalating global energy demands, the importance of renewable energy sources,
especially solar photovoltaics, is growing. However, current mainstream silicon-based
solar cells face challenges such as manufacturing costs, weight, rigidity, and theoretical
conversion efficiency limits. Quantum Dot Solar Cells have been extensively researched
for years as an innovative technology with the potential to overcome these limitations.
The advancements in quantum computing provide powerful tools for solving complex
problems in materials science, offering new avenues to accelerate the design and

optimization of QDSCs.

Strategic Significance & Outlook

This research outcome significantly propels the commercialization of quantum dot solar
cells. The optimization methodology using quantum algorithms can dramatically
improve the efficiency of material selection and device design, thereby shortening
research and development cycles. In the future, this technology is expected to contribute
to the proliferation of low-cost, easily installable solar cells in developing countries,
aiding in the achievement of global energy access and sustainability goals. Furthermore,
diverse applications for QDSCs, such as flexible and transparent solar cells, are on the
horizon, potentially creating new market opportunities in Building-Integrated
Photovoltaics (BIPV) and wearable device integration. The continued advancement of
quantum computing technology and its synergy with materials science will be key to

accelerating the clean energy revolution.

Source: https://isef.net/project/egsd046-enhancing-quantum-dot-based-solar-cell-efficiency
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#08 Cytiva Webinar to Boost Next-Gen Cancer Vaccine
Development via Advances in mRNA-LNP Delivery and
Small-Scale Manufacturing

Published Published July 23,2026 Cytiva XU I—7T

| overview

A forthcoming Cytiva webinar is set to explore the latest advancements in mMRNA-LNP
(Lipid Nanoparticle) technology, critical for accelerating next-generation cancer
vaccine development. The discussion will focus on overcoming manufacturing
challenges, particularly for high-reproducibility, small-scale production and
subsequent scale-up required for personalized cancer vaccines. Attendees will gain
strategic insights into efficient delivery and clinical translation from small-scale

volumes, fundamentally impacting the future of mRNA drug discovery.
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Background and Context

The landscape of cancer treatment is experiencing a profound paradigm shift, moving
beyond conventional chemotherapy and radiation therapy towards sophisticated
immunotherapies and precision-targeted molecular treatments. Within this evolving
landscape, mRNA cancer vaccines are attracting significant attention as a
groundbreaking therapeutic modality, engineered to activate the patient's intrinsic
immune system to specifically target and eliminate cancer cells. However, the realization
of vaccines custom-tailored to individual patients necessitates an exceptionally efficient
and flexible manufacturing infrastructure. Leading bioprocess technology providers such
as Cytiva are instrumental in fostering the mRNA drug discovery ecosystem by delivering

innovative solutions designed to meet these intricate and evolving demands.

Key Insights and Technical Deep Dive

The forthcoming Cytiva webinar will delve into how recent breakthroughs in mMRNA-LNP
(Lipid Nanoparticle) delivery technology and advanced small-scale manufacturing are
poised to significantly accelerate the development of next-generation cancer vaccines. A
central theme of the discussion will address the critical challenges and innovative
strategies for achieving high-reproducibility, low-volume manufacturing and subsequent

seamless scale-up, particularly vital for the realization of personalized cancer vaccines.

mMRNA vaccines, having demonstrated profound efficacy during the COVID-19 pandemic,
are now attracting substantial interest not only for infectious disease prophylaxis but also
as a transformative modality in cancer treatment. Personalized cancer vaccines, in
particular, promise more effective therapeutic outcomes by precisely targeting tumor
antigens unique to each patient's molecular profile. This bespoke approach mandates
the rapid, customized manufacturing of mRNA vaccines derived from an individual
patient's specific tumor genetic information. Realizing this vision, however, hinges on a
dual challenge: optimizing LNP technology for stable and efficient intracellular mRNA
delivery, and establishing manufacturing processes robust enough to manage low-

volume, high-variety production.

The webinar will address the following specific advancements and challenges:



e Optimizing LNP Delivery: LNPs function as indispensable carriers, safeguarding
MRNA from enzymatic degradation and facilitating its efficient translocation into
target cells. The webinar will present cutting-edge strategies for precisely tuning LNP
composition—including ionizable lipids, helper lipids, cholesterol, and PEGylated

lipids—to optimize their stability, biodistribution, and immunogenicity profiles.

¢ Small-Scale Manufacturing Technologies: Advanced manufacturing methodologies,
such as microfluidic mixing and flow synthesis, crucial for ensuring quality and
reproducibility in the low-volume production essential for personalized cancer
vaccines, will be explored. Such innovations enable an efficient progression from

rapid prototyping directly to the production of clinical trial samples.

e Scale-Up Strategies: Strategic frameworks for seamless transitions from laboratory-
scale development to clinical and ultimately commercial production will be
elucidated. This encompasses identifying critical process parameters, robust quality

control (QC) strategies, and navigating complex regulatory requirements.

These multifaceted technical advancements are foundational to the progression of

personalized medicine.

Strategic Significance and Outlook

The technological advancements highlighted in this webinar are poised not only to
accelerate cancer vaccine development but also to significantly expand the therapeutic
horizons of MRNA in diverse disease areas. The establishment of highly efficient LNP
delivery systems and agile, flexible manufacturing platforms will be pivotal for the
development of a broad spectrum of mRNA-based medicines, spanning gene therapy,
regenerative medicine, and treatments for rare diseases. Looking ahead, the integration
of Al and machine learning for automated LNP design, coupled with advanced in-line
monitoring of manufacturing processes, promises to yield even faster and more cost-
effective drug production and supply. Both investors and pharmaceutical industry
stakeholders harbor high expectations for the immense market potential and

transformative patient outcomes that these technological innovations are set to deliver.

Source: https://www.cytivalifesciences.co.jp/tech_support/webinar/unlocking-next-wave-cancer-vaccines-
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#09 EU Publishes Revised Guidance for Nanomaterials
Safety Assessment in Cosmetics, Bolstering Regulation

Published Date unknown GPC Gateway Europe

| overview

The EU released revised guidance for the safety assessment of nanomaterials in
cosmetics, strengthening requirements under existing Cosmetics Regulation (EC) No
1223/2009. The updated guidance introduces new sections covering nanoparticle
characterization and safety aspects, including solubility, dispersibility, aspect ratio,
cellular uptake, reproductive toxicity, and endocrine disruption. This will further
enhance consumer protection and safety assurance for nanomaterials in cosmetic

products.
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Key Findings

The European Union (EU) has published revised guidance for the safety assessment of
nanomaterials in cosmetic products. This update, aligned with the existing Cosmetics
Regulation (EC) No 1223/2009, aims to further clarify and strengthen requirements
concerning the definition, pre-market notification, safety assessment, and labeling of

nanomaterials used in cosmetics.

Technical / Clinical Details

This revised guidance is designed to facilitate a more detailed evaluation of the potential
risks posed by nanomaterials in cosmetics to human health and the environment.
Specifically, new sections have been introduced to cover the following aspects,

considering the unique behavior and effects of nanoparticles:

¢ Solubility and Dissolution Rate: Assessment of how quickly nanomaterials dissolve

in aqueous and non-aqueous media to predict their behavior in vivo.

e Evidence of Absence of Nanoparticles: For substances not claimed to be
nanomaterials, sufficient evidence may be required to demonstrate the absence of

nanoparticles.

e Dispersibility: Consideration of the stable dispersion state of nanomaterials in

cosmetic formulations and its impact on safety assessment.

e Aspect Ratio: For fibrous nanomaterials (e.g., carbon nanotubes), an assessment of

their aspect ratio is necessary as it can influence toxicity.

e Uptake by Blood Cells: Evaluation of the potential for nanomaterials to be taken up

by blood cells if absorbed into the body, and its implications.

¢ Reproductive Toxicity: Strengthened testing requirements for assessing potential

adverse effects on reproductive functions.

e Endocrine Disruption: Evaluation of the potential for nanomaterials to affect the

endocrine system is also required.

These new requirements obligate cosmetic manufacturers to provide more
comprehensive and scientifically robust safety data when developing and placing

products containing nanomaterials on the market.



Background & Context

While nanotechnology has introduced innovative functionalities to the cosmetics
industry (e.g., UV protection, active ingredient stabilization, enhanced penetration),
concerns have also grown regarding its safety, particularly long-term effects and human
exposure routes. The EU has been a global leader in chemical regulation, guided by the
precautionary principle. This revision of the Cosmetics Regulation addresses consumer
concerns regarding the potential risks of nanomaterials and reflects advancements in
scientific knowledge. Consequently, the cosmetics industry is now required to
demonstrate higher transparency and rigor in its product development and risk

assessment processes.

Strategic Significance & Outlook

The publication of this revised guidance necessitates that cosmetic manufacturers review
their safety assessment strategies for products containing nanomaterials and conduct
additional testing or data collection as needed. This is expected to further ensure the
safety of nanomaterial-containing cosmetics on the market, maintaining and enhancing
consumer trust. In the long term, this regulatory reinforcement will promote the
integration of 'Safety by Design' principles into cosmetic development, fostering
sustainable and responsible innovation in nanotechnology-enabled cosmetics.
Companies are urged to collaborate with experts to promptly comply with these new

requirements and maintain their competitive edge.

Source: https://gpcgateway.com/regulatory-regions/european-union/news-detail/eu-committee-
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#10 METI Releases March 2026 Report on International
Nanomaterial Regulatory Trends & Safety Information

Published Published Date unknown #&EEXE Japan

I OVERVIEW

Japan's Ministry of Economy, Trade and Industry (METI) has released its March 2026
report, offering a comprehensive look at international regulatory trends and critical
safety information for nanomaterials. The report emphasizes new OECD guidance for
environmental toxicity testing and calls for strengthened collaboration across sectors
to ensure the safe and sustainable development of advanced nanomaterial-enabled
textiles. This analysis provides vital insights for industries worldwide adapting to

evolving global nanomaterial management standards.
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Background

Nanomaterials, celebrated for their innovative properties, are rapidly integrating into
diverse industrial sectors. However, their widespread adoption has concurrently raised
significant concerns regarding potential health effects and environmental risks. This has
catalyzed proactive international regulatory efforts, with governments worldwide
accelerating the development of scientifically-backed safety assessment methodologies
and robust management systems. The Organisation for Economic Co-operation and
Development (OECD) plays a pivotal role in this landscape, with its Test Guidelines
frequently serving as the foundational basis for national regulations across numerous
countries. METI's regularly published reports, such as this one, are designed to serve as a
critical compass for Japanese industries, enabling them to navigate and swiftly adapt to

the dynamic international regulatory environment.

Key Findings

The Ministry of Economy, Trade and Industry (METI) has published its comprehensive
report for March 2026, detailing the latest international regulatory trends and crucial
safety information concerning nanomaterials. This report highlights several key
documents newly released by the OECD, notably including updated guidance on aquatic
and sediment toxicity testing specifically for nanomaterials. These publications signify
significant advancements in the global framework for nanomaterial safety assessment,

reflecting a concerted effort towards more rigorous environmental evaluation.

Technical Details

The METI report delivers critical insights for both domestic and international entities

engaged with nanomaterials. Key technical details highlighted include:

e Advancements in OECD Guidance for Environmental Toxicity: The OECD
maintains an ongoing commitment to developing and refining standardized Test
Guidelines (TGs) for the environmental safety assessment of nanomaterials. The new
guidance specifically addresses the toxicity assessment of nanomaterials in aquatic
and benthic environments. This enhancement is crucial for strengthening the
international framework, enabling more precise measurement of the impact of

nanomaterial release on biodiversity and ecosystems.



¢ Prioritizing Safety and Sustainability in Nanomaterial-Enabled Textiles: A
significant focus of the report is the imperative for robust collaboration among
regulatory bodies, industry, and academia. This partnership is vital to ensure the safe
and sustainable development of textile products that incorporate nanomaterials. Key
considerations include comprehensive lifecycle risk assessment, the exploration of
alternative materials, and the innovation of advanced safety assessment
methodologies. Given the rapid expansion of nanomaterial applications in textiles—
for properties like antibacterial effects, UV protection, and water repellency—

establishing appropriate and stringent safety assessment criteria is deemed essential.

These evolving trends underscore a global shift towards increasingly prioritized and

more stringent nanomaterial safety assessment practices.

Strategic Significance & Outlook

The regulatory trajectory outlined in this report is expected to profoundly influence
companies involved in the manufacturing and importation of nanomaterials. It strongly
encourages an intensified focus on safety assessment from the nascent stages of product
development, advocating for a 'Safety by Design' ethos. For nanomaterial-enabled textile
products, in particular, the imperative for comprehensive safety information sharing and
meticulous risk management across the entire supply chain becomes indispensable.
Looking forward, OECD guidance is anticipated to become even more granular, with
dedicated assessment methodologies emerging for diverse nanomaterial types and
applications. Japanese industries, therefore, must diligently monitor these international
advancements, champion technological innovation while rigorously upholding safety
standards, and strategically bolster their international competitiveness in this evolving

landscape.

Source: https://www.meti.go.jp/policy/chemical_management/other/nanom/nano2026_February.pdf
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#11 Next-Generation Nanomaterials Achieve Over 26%
Energy Conversion Efficiency, Revolutionize CO2/Heavy
Metal Removal, and Advance Targeted Drug Delivery

Published July 13, 2026  IJRASET India

C02 And

Heavy metal Remtiornal . -

| overview

Next-generation nanomaterials like 2D materials, quantum dots, MOFs, and
perovskites are driving breakthroughs in energy, environment, and healthcare.
Nanostructured electrodes and perovskite solar cells have surpassed 26% conversion
efficiency, while MOFs and nano-adsorbents enhance the removal of CO2, heavy
metals, and microplastics. In medicine, theranostic nanoparticles and nanobiosensors
are improving targeted drug delivery and early diagnosis, laying the groundwork for

novel therapies and diagnostics.
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Key Findings

A diverse array of next-generation nanomaterials, including 2D materials, quantum dots,
metal-organic frameworks (MOFs), and perovskites, are delivering groundbreaking
advancements across the energy, environment, and healthcare sectors. Notably,
perovskite solar cells have achieved power conversion efficiencies exceeding 26%, while
MOFs and nano-adsorbents are enabling highly effective removal of a wide range of
pollutants, including carbon dioxide, heavy metals, and microplastics. In healthcare,
theranostic nanoparticles and highly sensitive nanobiosensors are contributing to more

precise targeted drug delivery and earlier disease diagnosis.

Technical / Clinical Details

In the energy sector, nanostructured electrode materials are enhancing battery charging
speed and capacity, paving the way for advanced energy storage systems. The over 26%
efficiency demonstrated by perovskite solar cells represents a significant leap beyond
conventional photovoltaic limitations, enabling more efficient renewable energy
production. For environmental applications, MOFs and other nano-adsorbents, with their
high surface area and tunable pore structures, selectively capture CO2 and effectively
remove heavy metal ions and microplastics from water, offering robust solutions to
global pollution challenges. In healthcare, theranostic nanoparticles integrate diagnostic
imaging with therapeutic drug delivery, improving drug efficacy at target cells while
minimizing side effects. Nanobiosensors are detecting trace biomarkers in blood with
ultra-high sensitivity, contributing to ultra-early diagnosis of diseases like cancer and

neurodegenerative disorders.

Background & Context

The rapid progress in nanomaterial science is providing new tools to address critical
global challenges such as energy scarcity, environmental pollution, and healthcare crises.
By enabling functionalities and performance previously unattainable with conventional
materials at the nanoscale, these advancements hold the potential to fundamentally
transform these sectors. International collaboration and interdisciplinary approaches in
research and development are particularly instrumental in accelerating the practical

implementation of these novel materials.



Strategic Significance & Outlook

These next-generation nanomaterials are poised to generate numerous further
applications in the coming years, potentially transforming societal infrastructure. In
energy, further development of even more efficient solar cells, batteries, and fuel cells is
anticipated. In the environmental sector, advanced water treatment systems, air
purification technologies, and large-scale CO2 capture and conversion systems are
becoming tangible realities. For healthcare, these materials are expected to contribute to
the advancement of personalized medicine, development of non-invasive diagnostic
methods, and significant breakthroughs in treating intractable diseases. Ultimately, these
technologies represent crucial pillars for achieving a sustainable and healthy future

society.

Source: https://www.ijraset.com/research-paper/next-generation-nanomaterials-for-energy-environment-
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#13 Kumho Petrochemical Accelerates Mass Production
of FWCNTSs for EV Batteries Amid Market Recovery

Published July 15, 2026  Best Magazine  South Korea

| overview

Kumho Petrochemical announced it is accelerating the mass production of few-walled
carbon nanotubes (FWCNTSs) for electric vehicle (EV) batteries, prompted by a
recovering market. FWCNTs offer superior electrical conductivity compared to carbon
fibers, significantly improving lithium-ion battery capacity, lifespan, and energy
density as a critical conductive additive. This expedited production aims to meet
increasing demand for high-performance materials in the EV battery sector and

bolster Kumho's competitive edge.
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Key Findings

Kumho Petrochemical has announced the accelerated commencement of mass
production for high-performance few-walled carbon nanotubes (FWCNTs), slated for use
as conductive additives in electric vehicle (EV) batteries. This move comes in response to
a faster-than-anticipated recovery of the EV battery market, positioning the company to
meet the escalating demand for advanced battery materials and solidify its competitive

edge in this evolving sector.

Technical Details

FWCNTs, due to their unique multi-walled structure, exhibit significantly superior
electrical conductivity compared to conventional carbon fibers or carbon black. A small
addition of FWCNTs to either the cathode or anode of a lithium-ion battery dramatically
enhances electron transfer efficiency within the electrode. This improvement leads to a
higher overall energy density, allowing for greater energy storage within the same
volume. Furthermore, by optimizing charge transfer while minimizing heat generation
during fast charging, FWCNTSs contribute to reduced charging times and extended cycle
life. Their excellent dispersion stability also facilitates uniform mixing during battery

manufacturing, thereby improving product quality and reliability.

Background & Context

The global EV market is projected for rapid continued growth, driven by tightening
environmental regulations and increasing consumer interest in electric vehicles.
Consequently, the demands on battery materials, which are crucial for EV performance,
are becoming more stringent. Factors like energy density, fast-charging capability, and
extended lifespan are key differentiators for manufacturers. Kumho Petrochemical aims
to capitalize on these market needs by accelerating FWCNT mass production,
strengthening its supply to major global battery manufacturers, and cementing its

position as a critical player in the EV supply chain.



Outlook

Kumho Petrochemical's mass production of FWCNTs is expected to further accelerate the
evolution of EV battery technology. The widespread adoption of higher-performance,
longer-lasting, and faster-charging batteries will contribute significantly to the broader
acceptance of EVs and mark a major step towards sustainable mobility. Moving forward,
the company may further expand its production capacity and explore applications
beyond EV batteries, potentially extending into high-performance composites and
conductive polymers, thereby increasing its influence across the broader nanomaterials

market.

Source: https://www.bestmag.co.uk/kumho-targets-cnt-production-for-ev-batteries/
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#14 Zentek's ZenGuard Graphene-Enhanced Air

Filtration Media Secures First Commercial Order for US
HVAC Market

Published July 09, 2026  Graphene-info Canada

| overview

Quality Filters Inc. has completed certification testing and placed its first commercial
order for Zentek's ZenGuard graphene-enhanced air filtration media. This milestone
initiates Zentek's commercial production for the U.S. HVAC filtration market.
ZenGuard addresses the demand for high-performance HVAC filtration solutions,
promising improved indoor air quality and building energy efficiency through its

effective capture of viruses and bacteria.
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Key Findings

Quality Filters Inc. has successfully completed the certification testing for Zentek's
innovative graphene-enhanced air filtration media, ZenGuard, and subsequently placed
its inaugural commercial order. This significant achievement marks Zentek's official entry
into commercial production for the U.S. HVAC (Heating, Ventilation, and Air
Conditioning) filtration market, expanding its offering of high-performance filtration

solutions powered by nanotechnology.

Technical Details

ZenGuard leverages the inherent antimicrobial and antiviral properties of graphene
materials to create a highly efficient air filtration medium. Compared to conventional
filtration materials, it demonstrates superior capability in capturing and removing sub-
micron particles and pathogens. Graphene's extremely high surface area and specific
functional groups enable it to adsorb and deactivate airborne viruses, bacteria, allergens,
and other pollutants. This dramatically improves indoor air quality, enhancing the health
and safety of occupants. The rigorous certification testing conducted by Quality Filters
Inc. validated ZenGuard's filtration efficiency, durability, and seamless integration into

existing HVAC systems, underscoring its commercial viability.

Background & Context

Global awareness of indoor air quality (IAQ) has significantly increased since the
pandemic, leading to a surge in demand for advanced air filtration solutions. Within
HVAC systems, there is a growing imperative for higher air purity levels while maintaining
energy efficiency. Zentek's ZenGuard aligns perfectly with these market needs, offering a
promising solution for fine particulate matter and viral particles that traditional HEPA
filters often struggle with. Graphene-enabled filtration media hold the potential to
substantially upgrade existing filtration infrastructures, with anticipated adoption in

commercial buildings, hospitals, schools, and residential sectors.



Strategic Significance & Outlook

The first commercial order from Quality Filters Inc. establishes Zentek's foothold in the
U.S. HVAC filtration market and paves the way for further expansion. ZenGuard's
adoption is expected not only to improve air cleanliness but also to potentially reduce
the operational load on HVAC systems, contributing to enhanced building energy
efficiency. Building on this success, Zentek is poised to strengthen its global presence
through licensing agreements and collaborative development initiatives for ZenGuard
technology. Products like ZenGuard demonstrate how nanotechnology is making a

tangible difference in both public health and environmental sustainability.

Source: https://www.graphene-info.com/quality-filters-places-first-commercial-order-zentek-s-zenguard-

graphene
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#15 OECD Strengthens Nanomaterial Safety
Assessment, Releases New Test Guidelines for
Dustiness, Solubility, and Dissolution Rate

Published Published July 16, 2026 ~ GPC Gateway International#%E8g

| overview

On July 2, 2026, the OECD introduced two pivotal test guidelines (TG 127 and TG 322)
to bolster nanomaterial safety assessment. These new standards meticulously detail
procedures for evaluating dustiness, solubility, and dissolution rate, crucial
parameters for understanding exposure risks and environmental behavior. By
integrating advanced in vitro and computational methods, these guidelines support
the reduction of animal testing and will profoundly shape compliance requirements

for nanomaterials under international chemical management programs like REACH.
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Background

Nanomaterials, renowned for their innovative properties, are rapidly expanding into
diverse industrial applications. However, establishing a robust international framework
for their safety assessment and regulation has become an urgent priority. Due to their
unique nanoscale structures, these materials exhibit behaviors distinct from conventional
chemicals, necessitating novel testing methodologies. The release of these OECD
guidelines provides internationally harmonized safety assessment methods, forming a
crucial basis for regulatory authorities worldwide to uniformly evaluate nanomaterial
risks and implement appropriate control measures. This initiative aims to foster safe
innovation and commercialization of nanomaterials while rigorously protecting

environmental and human health.

Key Findings

On July 2, 2026, the Organisation for Economic Co-operation and Development (OECD)
published two new test guidelines, significantly strengthening the safety assessment of
nanomaterials: "TG 127: Dustiness of materials containing nano-objects and their
aggregates" and "TG 322: Determination of the solubility and dissolution rate of
nanomaterials for environmental fate assessment.” These guidelines represent crucial
advancements, enabling more accurate assessment of nanomaterials' potential impacts
on the environment and human health, and reinforcing compliance requirements in

global chemical management programs.



Technical Details

The 2026 edition of the OECD chemical test guidelines features a comprehensive update,
including seven new, five updated, and six revised test guidelines. Specifically for
nanomaterials, TG 127 provides a standardized method for evaluating the propensity of
dry, powder-form nanomaterials to become airborne. This is essential for assessing
worker exposure risks during manufacturing, handling, and use. TG 322, on the other
hand, outlines detailed procedures for determining the solubility and dissolution rate of
nanomaterials, which is critical for understanding their behavior in aquatic environments
and ultimate environmental fate. These test guidelines align with the international
movement towards phasing out animal testing, incorporating advancements in in vitro
approaches and computational toxicology for more efficient and ethical hazard
assessments. They provide clear guidance for meeting the physicochemical data
requirements in regulatory frameworks where nanomaterial registration is mandatory,

such as the European Union's REACH Regulation.

Strategic Significance and Outlook

The introduction of these new guidelines mandates standardization in safety assessment
for nanomaterial developers, users, and regulators across the entire product lifecycle,
from design to disposal. Companies must now implement data collection and evaluation
processes fully compliant with these guidelines to ensure product adherence to global
safety standards. This is expected to facilitate smoother market entry for nanomaterial-
related products and reduce international trade barriers. Furthermore, as national
regulations continue to tighten—for instance, Canadian OHS laws now require
employers handling engineered nanomaterials to establish exposure control programs
compliant with CSA Z12885—the OECD guidelines will increasingly serve as a benchmark
for global regulatory trends, promoting a unified approach to nanomaterial safety

worldwide.

Source: https://gpcgateway.com/news/detail/oecd-releases-2026-chemical-test-guidelines-focus-on-

advanced-non-animal-assays-and-ecosystem-protection/MjU5MQ%3D%3D
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#16 GLC Commercializes Graphene-Enhanced

Electroless Nickel Technology, Significantly Boosting
Corrosion and Wear Resistance

Published July 15, 2026 ~ Graphene Leaders Canada (GLC) Inc. Canada

| overview

Graphene Leaders Canada (GLC) Inc. announced the commercialization of its
proprietary graphene-enhanced electroless nickel (EN) additive. This innovative
technology significantly improves the corrosion and wear resistance of traditional
electroless nickel coatings. It is expected to substantially extend equipment lifespan,
reduce maintenance costs, and enhance operational reliability in harsh industrial
environments such across energy, oil and gas, mining, transportation, and aerospace

sectors.
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Key Findings

Graphene Leaders Canada (GLC) Inc. has announced the commercialization of its
proprietary graphene-enhanced electroless nickel (EN) additive. This groundbreaking
technology promises to dramatically improve the corrosion and wear resistance of
existing electroless nickel coatings, offering the potential to significantly enhance the

performance and lifespan of equipment across various industrial sectors.

Technical / Clinical Details

GLC's graphene-enhanced EN additive works by uniformly dispersing graphene
nanoplatelets within the electroless nickel plating bath, forming a composite coating.
Graphene's exceptional mechanical strength, superior barrier properties, and inherent
lubricity contribute to the enhanced performance of the coating. Specifically, the additive
can improve corrosion resistance by up to 30% compared to conventional EN coatings,
demonstrating significantly better durability in salt spray tests and acidic environments.
Furthermore, wear resistance is boosted by up to 20%, reducing material degradation
from friction and extending the operational life of components. These performance
enhancements are particularly crucial for equipment and parts used in demanding
environments, such as those found in energy, oil and gas, mining, transportation, and

aerospace industries.

Background & Context

Electroless nickel plating is widely used across many industries due to its uniform
thickness and excellent hardness. However, in particularly harsh conditions, there has
been a persistent demand for even greater corrosion and wear resistance. GLC's
graphene-enhanced EN technology provides an innovative solution to this long-standing
challenge. By integrating advanced graphene materials into existing manufacturing
processes, it becomes possible to enhance product performance without requiring
substantial capital expenditure for new equipment. This translates into economic benefits
for various industries, including reduced equipment downtime, lower maintenance

frequencies, and decreased component replacement costs.



Strategic Significance & Outlook

The commercialization of graphene-enhanced electroless nickel technology is set to
make a significant impact on the high-performance protective coating market. GLC plans
to initially focus on specific industrial sectors, with an eye towards expanding its
application range in the future. This technology has the potential to improve the
durability and reliability of equipment and reduce operational costs in a wide array of
applications, including wind turbine components, drilling equipment, aircraft landing
gear, and automotive parts. Furthermore, the creation of environmentally friendly,
longer-lasting components is expected to contribute to the promotion of sustainable
industrial activities, positioning GLC as a leader in graphene technology and a creator of

new market opportunities.

Source: https://grapheneleaderscanada.com/graphene-leaders-canada-glc-inc-commercializes-graphene-
enhanced-electroless-nickel-technology-advancing-the-next-generation-og-high-performance-

protective-coatings/
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#17 Belinus to Launch 16 kWh Graphene
Supercapacitor 'Energy Wall G1' in Q1 2026 for
Residential and Light Commercial Use

Published Published July 15, 2026  Belinus ~JLF—

| overview

Belinus has announced the Q1 2026 release of its 'Energy Wall G1,' a 16 kWh
graphene supercapacitor designed for high-performance residential and light
commercial energy storage. This innovative unit promises ultra-fast charge-discharge
capabilities, superior power density, and an exceptional lifespan of tens of thousands
of cycles, positioning it as a significant advancement beyond conventional battery

technologies.
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Background

The global energy landscape is undergoing a profound transformation, driven by the
escalating adoption of renewable energy sources and the proliferation of electric
vehicles. This shift has ignited an urgent demand for highly efficient, reliable, and
responsive energy storage solutions. Across various sectors, including the stabilization of
increasingly complex power grids, the recovery of energy through regenerative braking
in EVs, and the provision of uninterrupted power supplies (UPS) for critical industrial
equipment, there is an indispensable need for devices capable of instantaneously
supplying and absorbing substantial amounts of power. While conventional battery
technologies, particularly lithium-ion, have made significant strides, they inherently face
limitations concerning charging speed, power output characteristics, and overall cycle life
under frequent charge-discharge regimes. Graphene supercapacitors, with their
fundamentally different charge storage mechanism, are rapidly emerging as a promising
next-generation technology poised to overcome these long-standing challenges. The
introduction of innovative products like Belinus's Energy Wall G1 is expected to intensify

competition and accelerate innovation within this dynamic energy storage market.

Key Findings

Belinus has officially announced its plans to launch the "Energy Wall G1," a
groundbreaking 16 kWh graphene supercapacitor unit, in the first quarter of 2026. This
product is specifically engineered for high-performance residential and light commercial
energy storage applications. The Energy Wall G1 is poised to deliver a suite of
compelling advantages, including ultra-fast charge-discharge capabilities, a significantly
higher power density compared to traditional batteries, and an unparalleled operational
lifespan extending to tens of thousands of cycles. This innovative solution directly
addresses many of the critical limitations inherent in existing battery technologies,

setting a new benchmark for distributed energy storage.



Technical Details

The core innovation of the Energy Wall G1 lies in its utilization of graphene, a material
renowned for its exceptional electrical conductivity and immense surface area. These
properties enable the supercapacitor to store and release electrical energy at speeds
dramatically surpassing those of conventional electrochemical devices, such as lithium-
ion batteries. Specifically, the Energy Wall G1 is designed to achieve full charge and
discharge cycles within mere seconds to minutes, making it uniquely suited for
applications demanding rapid bursts of high power or instantaneous energy delivery. Its
power density substantially exceeds that of traditional batteries, allowing it to provide
high power output from a relatively compact physical footprint. Furthermore, graphene
supercapacitors employ a physical mechanism for charge storage, involving the
adsorption and desorption of ions on the material's surface, rather than relying on
chemical reactions within the electrodes. This fundamental difference results in minimal
material degradation over time, guaranteeing an exceptionally long cycle life that can
reach tens of thousands of cycles. Such robustness ensures stable and reliable
performance over extended periods, even in demanding applications characterized by

frequent and rapid energy cycling.

Strategic Significance & Outlook

The advent of Belinus's Energy Wall G1 holds the potential to profoundly reshape
residential and light commercial power management paradigms. For instance, when
seamlessly integrated with renewable energy systems like rooftop solar arrays, the
Energy Wall G1 can efficiently store surplus generated electricity, making it available for
consumption during periods of low sunlight, nighttime, or peak demand. This capability
significantly enhances energy self-sufficiency for homeowners and businesses. Moreover,
its intelligent integration into smart grid architectures is expected to contribute
substantially to the overall stability and reliability of the power infrastructure. Looking
ahead, the unique attributes of graphene supercapacitors are predicted to unlock
applications in an even broader spectrum of fields, including compact wearable
electronics, distributed loT devices, and high-performance power tools. The Energy Wall
G1 represents a pivotal step towards the widespread adoption of ultra-fast, high-
efficiency, and durable energy storage solutions across these emerging sectors,

ultimately fostering a more sustainable and energy-efficient society.



Source: https://www.belinus.com/post/graphene-supercap-applications-2026-engineers-guide
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#18 OCSIiAl Raises $5 Million in Series A Funding,

Valued at $2 Billion, Leading Graphene Nanotube
Market

Published Published July 09, 2026 Tracxn LI tE>TILY

| overview

OCSiAl, a frontrunner in graphene nanotube and nano-enhanced material production,
has closed a $5 million Series A funding round, elevating its valuation to $2 billion.
This capital injection will fuel the expansion of its high-performance single-wall
carbon nanotube (SWCNT) solutions, which enhance materials across various sectors,
including EV batteries, rubber, plastics, and coatings. A recent supply agreement with
Volkswagen Group's PowerCo further underscores OCSIiAl's strategic position in the

burgeoning electric vehicle market.
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Background

The nanomaterials market is experiencing rapid expansion, fueled by increasing demand
for high-performance materials across critical growth sectors such as electric vehicles,
aerospace, construction, and electronics. OCSIAl has established itself as a pioneer in this
domain, leveraging its proprietary synthesis technology and innovative
commercialization strategies. A recent milestone, the securing of a supply contract with
PowerCo — Volkswagen Group's dedicated battery manufacturing division — for single-
wall carbon nanotubes (SWCNTs) in EV batteries, unequivocally highlights the industry's
high regard for OCSiAl's technological capabilities. This agreement represents a
significant strategic achievement, cementing OCSiAl's leadership within the advanced

nanotube market.

Key Developments & Technology

OCSIiAl, recognized as a global leader in graphene nanotube and nano-enhanced
material manufacturing, has successfully closed a $5 million Series A funding round,
reportedly valuing the company at $2 billion. This crucial capital injection will serve as a
foundational enabler for OCSIAl to accelerate its ambitious growth strategy and broaden
its market penetration for cutting-edge nanotube solutions. At the core of OCSIiAl's
offerings is its 'TUBALL' product line, comprising high-performance single-wall carbon
nanotubes (SWCNTs). These SWCNTs are engineered to significantly enhance the
electrical conductivity, mechanical strength, and thermal conductivity of diverse
materials, even at ultra-low concentrations. For instance, their integration into lithium-
ion battery electrode materials markedly improves energy density, facilitates faster
charging, and extends overall cycle life. In composite materials such as rubber and
plastics, SWCNTs not only increase strength and durability but also impart vital
conductivity and anti-static properties. Furthermore, their application in paints and
coatings substantially boosts wear and corrosion resistance. OCSiAl's core technology
capitalizes on this unique multifunctionality, enabling the company to deliver advanced
materials that address the stringent performance requirements across a multitude of

industrial sectors.



Strategic Significance & Outlook

This latest funding round, coupled with the landmark partnership with PowerCo, is
poised to provide a powerful impetus for OCSiAl's future trajectory. The company plans
to strategically deploy the newly raised capital to fortify its research and development
initiatives, substantially expand its TUBALL nanotube production capacity, and actively
explore new frontiers for application. The escalating adoption of SWCNTs within the
rapidly evolving EV battery market is projected to be a significant driver of OCSiAl's
revenue growth. Beyond this, by continuously accelerating performance enhancements
in its existing product portfolio and pioneering novel applications across other industrial
sectors, OCSIiAl is strategically positioned to catalyze overarching innovation within the
nanomaterials market, ultimately contributing to a more high-performance and
sustainable global society. Through its transformative nanotechnology, OCSiAl is set to

emerge as a pivotal player, shaping the future landscape of diverse industries.

Source: https://tracxn.com/d/companies/ocsial/__86NWk14UBRqp52DPa968-q07022DP6n-QlgKrKRbUbk
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#19 Niobium-Based MOF Gel Achieves High-Efficiency

Photocatalytic CO2 Reduction to Methanol Under UV
Light

Published July 15, 2026  Reactions (MDPI)  Switzerland

| overview

This study demonstrates that a niobium-based metal-organic gel (Nb-MOG) serves as
an excellent photocatalyst for converting carbon dioxide (CO2) to methanol under UV
irradiation. Its performance was evaluated through a two-factor experimental design,
optimizing sodium carbonate concentration and catalyst loading. The Nb-MOG
catalyst has demonstrated high conversion efficiency, presenting a promising strategy
for greenhouse gas emission reduction and renewable fuel production, paving the

way for sustainable energy solutions.
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Key Findings

This research has identified a niobium-based metal-organic gel (Nb-MOG) as an
exceptional photocatalyst for the efficient conversion of carbon dioxide (CO2), a
greenhouse gas, into methanol, a renewable fuel, under ultraviolet (UV) light irradiation.
This breakthrough holds significant potential for offering innovative solutions in both

reducing CO2 emissions and advancing sustainable energy production.

Technical / Clinical Details

The research team employed a two-factor experimental design, focusing on sodium
carbonate concentration and catalyst loading, to thoroughly evaluate the performance of
the Nb-MOG catalyst. The results confirmed that, under specific conditions, Nb-MOG
efficiently converts CO2 to methanol. It is believed that the unique structure of Nb-MOG,
particularly its high porosity and the catalytic active sites on its niobium atoms, promotes
the adsorption and activation of CO2 molecules, enabling efficient reduction reactions
using photo-excited electrons and holes. The produced methanol is highly valuable as a
fuel, chemical feedstock, and hydrogen carrier, making this process critically important

from the perspective of 'carbon recycling' — converting CO2 into useful products.

Background & Context

With the escalating severity of global warming, the urgent challenges of reducing
atmospheric CO2 concentrations and developing clean energy sources to replace fossil
fuels have become paramount. Photocatalytic reduction of CO2, utilizing solar energy to
convert CO2 into chemical fuels, is a promising and environmentally friendly technology
actively researched worldwide. While conventional catalysts have faced challenges in
efficiency and stability, novel nanomaterials like metal-organic gels (MOGs), with their

flexible design and high catalytic activity, are opening new possibilities in this field.



Strategic Significance & Outlook

The high-efficiency conversion of CO2 to methanol using Nb-MOG catalysts will
significantly contribute to the advancement of renewable fuel production technologies.
The findings of this research lay the groundwork for further R&D towards large-scale
carbon capture and utilization (CCU) systems. In the future, the realization of a more
sustainable and economical process that directly converts CO2 into fuel using only solar
energy is anticipated. Furthermore, optimizing the composition and structure of Nb-
MOGs could lead to even higher conversion efficiencies and selective conversion to
other high-value chemicals such as methane or formic acid. This technology holds the

potential to become a crucial pillar in achieving a carbon-neutral society.

Source: https://www.mdpi.com/2624-781X/7/3/40
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#20 €514M Green Loan Backs Finland CAM Plant
Construction, Bolstering European Battery Supply
Chain

Published Published July 10, 2026  Best Magazine

| overview

Europe is set to significantly bolster its electric vehicle (EV) battery supply chain with a
substantial €514 million green loan for a Cathode Active Material (CAM) production
plant in Finland. This crucial investment underscores the continent's commitment to
enhancing regional production autonomy for critical battery components and

accelerating its decarbonization goals.
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Background

Europe is aggressively promoting electric vehicle (EV) adoption to reduce its reliance on
fossil fuels and accelerate the transition to a carbon-neutral economy. However, a
significant portion of key EV battery materials are currently imported from Asia,
introducing supply chain vulnerabilities and geopolitical risks. Consequently, the
European Commission has initiated a strategic effort to reinforce regional production
capabilities across the entire battery value chain, with the Finnish CAM plant positioned
as a central pillar of this strategy. The substantial injection of funding via a green loan
underscores Europe's serious commitment to investing in clean energy technologies and

securing its future.

Key Findings

A substantial green loan, totaling €514 million (approximately JPY 89 billion), has been
secured for the construction of a Cathode Active Material (CAM) production plant in
Finland. This significant financing aims to enhance the autonomy of the battery supply
chain within the European Union (EU) and provide robust support for the sustainable

growth of the electric vehicle (EV) industry.

Cathode Active Material (CAM) is one of the most critical components determining the
performance of lithium-ion batteries, directly influencing EV range, charging speed, and
overall lifespan. The forthcoming Finnish plant will integrate cutting-edge manufacturing
technologies to produce high-quality CAM using environmentally friendly processes. The
designation as a 'green loan' signifies that this project adheres to stringent
environmental, social, and governance (ESG) criteria, underscoring the plant's
commitment to sustainable manufacturing practices and minimized carbon emissions.
Furthermore, the recent announcement of OCSIAl supplying single-wall carbon
nanotubes to Volkswagen Group’s PowerCo illustrates the growing importance of not
just core materials like CAM, but also advanced nanomaterials as conductive additives,
which are becoming indispensable for enhancing the performance of next-generation

batteries.



The construction and operation of the Finnish CAM plant represent a groundbreaking
development for Europe's EV industry. This facility will enable localized sourcing of
critical battery components, fostering a more resilient supply chain and enhancing cost
competitiveness. A stable supply of high-quality CAM will also contribute to elevating
the performance of European-manufactured EVs, thereby strengthening their
competitiveness in the global market. Moreover, the increasing integration of innovative
components, such as advanced nanomaterials, is poised to drive further advancements in
battery technology. This project is critically important, laying a foundational cornerstone

for Europe to lead the global clean energy revolution.

Source: https://www.bestmag.co.uk/eur514m-green-loan-backs-finland-cam-plant/
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#21 New Canadian OHS Laws Mandate CSA Z12885-
Compliant Exposure Control for Engineered
Nanomaterial Handlers

Published July 16, 2026  OHS Canada Canada
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| overview

New Occupational Health and Safety (OHS) laws enacted in Canada in 2026 mandate
that employers manufacturing, handling, or using engineered nanomaterials must
establish or update exposure control programs in accordance with CSA 7212885
requirements. This regulatory enhancement is a critical measure to address potential
health risks associated with nanomaterials and ensure worker safety. Companies are
now required to review their existing safety management systems and comply with

the new legal requirements.
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Key Findings

New Occupational Health and Safety (OHS) laws, enacted in Canada in 2026, now
mandate that employers involved in the manufacturing, handling, or use of engineered
nanomaterials must establish or update their exposure control programs in accordance
with the requirements of the CSA Z12885 standard. This legislative change represents a
crucial step in strengthening proactive approaches to the potential health risks posed by

nanomaterials and enhancing workplace safety.

Technical / Clinical Details

The CSA 712885 standard provides specific guidelines for managing worker exposure to
nanomaterials during their production, handling, and use. These guidelines encompass
risk assessment, implementation of engineering controls (e.g., local exhaust ventilation,
enclosed systems), selection of personal protective equipment (PPE), monitoring
programs, training, and emergency response plans. Due to their minute size and unique
physicochemical properties, nanomaterials can potentially enter the human body via
inhalation, dermal contact, or ingestion pathways, and some nanoparticles have been
shown to exert adverse effects at the cellular level. Therefore, stringent exposure control
is essential to minimize the risks of pulmonary diseases, inflammatory responses, and
other health issues. The new OHS laws legally oblige employers to implement these

preventive measures based on scientific findings.

Background & Context

While nanotechnology has driven innovative advancements across many fields—
including electronics, medicine, energy, and materials science—concerns about the
safety of nanomaterials have simultaneously grown. Regulatory bodies worldwide are
developing frameworks to assess the potential risks of nanomaterials and implement
appropriate control measures. Canada’s new OHS laws align with international trends,
such as the OECD's recently published test guidelines for nanomaterials (TG 127:
Dustiness, TG 322: Solubility and Dissolution Rate), forming part of a broader movement
to standardize safety management throughout the nanomaterial lifecycle. This ensures
that the sustainable development of the nanomaterial industry is supported while

prioritizing worker health and safety, meeting societal demands.



Strategic Significance & Outlook

The enforcement of this new OHS law will prompt nanomaterial-related companies in
Canada to review and improve their existing health and safety management systems.
Businesses will need to conduct expert risk assessments and, where necessary, modify
engineering controls, adjust operational procedures, and provide additional training to
employees. This is expected to lead to safer working environments and reduce the risk of
occupational incidents in the nanomaterial industry. In the long term, such regulatory
enhancements could establish best practices for the safe handling of nanomaterials,
serving as an international model for balancing innovation with responsible
development. Canada’s initiative is likely to influence the direction of nanomaterial

regulations in other countries as well.

Source: https://ohsinsider.com/the-8-most-important-new-ohs-laws-of-2026-how-to-comply-with-them/
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#22 GMG's Graphene Coating THERMAL-XR® Achieves
30,000 Hours Without Corrosion, Proving Durability
and Energy Efficiency

Published July 09, 2026  Graphene Manufacturing Group (GMG)  Australia

| overview

Graphene Manufacturing Group (GMG)'s graphene-enhanced coating, THERMAL-
XR®, achieved a groundbreaking milestone of 30,000 hours without corrosion in
rigorous ASTM B117-19 salt spray corrosion testing. This result demonstrates the
coating's exceptional durability and heat transfer efficiency in harsh industrial
environments. THERMAL-XR® significantly contributes to energy savings across

various applications, including HVAC-R systems and data center cooling.
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Key Findings

Graphene Manufacturing Group (GMG)'s graphene-enhanced energy-saving coating,
THERMAL-XR®, has achieved an unprecedented record of zero corrosion throughout a
continuous 30,000-hour test period in the ASTM B117-19 salt spray corrosion test, an
international benchmark. This accomplishment unequivocally demonstrates that GMG's
graphene technology can provide unparalleled durability and exceptional heat transfer

performance in extreme environments.

Technical / Clinical Details

THERMAL-XR® is a liquid coating based on GMG's proprietary graphene technology,
forming an extremely thin yet robust layer on metal surfaces. Graphene's superior
thermal conductivity significantly enhances heat dissipation efficiency from coated
equipment surfaces, thereby reducing energy consumption. Simultaneously, graphene's
chemical stability and physical barrier properties effectively protect metals from
saltwater, acid rain, and other corrosive substances. The complete absence of corrosion
after a prolonged 30,000-hour (approximately 3 years and 5 months) salt spray test
indicates that this coating has the capability to substantially extend equipment lifespan
and reduce maintenance costs even in highly aggressive industrial environments like
marine settings or chemical plants. This level of performance is challenging to achieve

with conventional anti-corrosion coatings.

Background & Context

Industries constantly seek to improve equipment efficiency and durability, reduce
operational costs, and minimize environmental impact. In particular, challenges related
to corrosion and thermal management in HVAC-R systems, commercial buildings,
industrial facilities, and cooling systems for high-heat-generating Al data centers have
historically led to increased energy consumption and premature equipment degradation.
GMG's THERMAL-XR® offers an innovative solution to these problems, serving as a vital
tool for companies to achieve their sustainability goals. Its application of graphene in
coatings is valued for its ability to upgrade existing infrastructure without significant

overhauls, delivering immediate energy savings and extended operational life.



Strategic Significance & Outlook

The 30,000-hour no-corrosion benchmark achieved by THERMAL-XR® provides strong
validation for the widespread adoption of graphene-enhanced coatings in industrial
applications. Moving forward, GMG is poised to leverage this track record to expand its
market share in sectors where corrosion and thermal management are critical, such as
HVAC-R, data centers, marine industries, and oil & gas. Furthermore, this success
represents a significant case study of graphene technology transitioning from
laboratory-scale research to large-scale commercial application, underscoring
nanotechnology's indispensable role in realizing a sustainable and highly efficient future
society. Products like THERMAL-XR® are set to become icons of "green technology,"
reducing the lifecycle costs of industrial equipment while contributing to global

environmental protection.

Source: #
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#23 Shanghai Chip Startups Challenge Nvidia's GPU
Dominance with Sub-1nm 3D Stacking and
Nanoimprint Tech

Published July 13, 2026  Bloomberg China
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| overview

Shanghai chip startups are leveraging advanced 3D stacking and nanoimprint
technologies to challenge Nvidia's GPU market dominance. Shanghai Atomic
Technology launched a pilot line in January 2026 targeting sub-1nm processes,
aiming for mass production by 2030. Prinano claims its nanoimprint method can
mass-produce photonic chips without deep ultraviolet lithography, reducing
production costs by up to 90%, opening new frontiers in high-performance chip

manufacturing.
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Key Findings

Multiple Shanghai-based chip startups are deploying cutting-edge 3D stacking and
nanoimprint technologies in an ambitious bid to disrupt Nvidia's dominance in the high-
performance GPU market. Shanghai Atomic Technology, for instance, commissioned a
pilot line in January 2026 targeting sub-1-nanometer processes, with aspirations for
mass production by 2030. This initiative is expected to push the boundaries of chip

manufacturing costs and performance.

Technical / Clinical Details

Shanghai Atomic Technology's 3D stacking technique involves vertically integrating
multiple semiconductor chips, significantly improving data transfer speeds, reducing
power consumption, and achieving dramatic miniaturization compared to conventional
planar designs. This innovation promises to boost the performance of next-generation
processors for High-Performance Computing (HPC) and Artificial Intelligence (Al)
exponentially. The pilot line, operational since January 2026, aims for sub-1 nanometer
(nm) scale fabrication, with commercial production planned by 2030. Meanwhile, Prinano
has developed a nanoimprint method that obviates the need for costly conventional
techniques like deep ultraviolet (DUV) lithography. This technology, applied to mass-
produce photonic chips, claims to reduce manufacturing costs by up to 90%.
Nanoimprint is a physical process that transfers patterns using a master mold, enabling

highly cost-effective production while maintaining extremely high resolution.

Background & Context

The global semiconductor industry is under constant pressure for both performance
improvement and cost reduction, driven by the escalating demands of Al, 10T, and 5G
communication. With companies like Nvidia holding an overwhelming share in the GPU
market, Chinese firms are accelerating their indigenous advanced technology
development, spurred by geopolitical factors and increasing domestic demand.
Technologies such as 3D stacking and nanoimprint are considered crucial for enhancing
the performance and economics of next-generation chips, particularly as Moore's Law
confronts its physical limits. The Chinese government is also making substantial
investments and providing support to its domestic chip industry, aiming for greater self-

sufficiency in semiconductor production.



Strategic Significance & Outlook

The endeavors of these Shanghai-based startups have the potential to redefine the
future of semiconductor manufacturing technology. If Shanghai Atomic Technology
successfully achieves mass production of sub-1nm 3D stacked chips, it could emerge as
a powerful competitor challenging Nvidia's supremacy in the HPC and Al chip markets.
Prinano's nanoimprint technology is expected to dramatically lower manufacturing costs
for photonic chips and other nanodevices, accelerating the practical application of
nanotechnology across a wide range of fields. These technological innovations hold the
potential to democratize high-performance chips and foster the creation of new
industrial applications, thereby strengthening China's presence in the global tech

hegemony race.

Source: https://startupfortune.com/a-shanghai-chip-startup-is-betting-3d-stacking-can-break-nvidias-

grip/
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#24 VW Group H1 2026 Global Sales Down 6.3%, China
Down 25.9%; Plans to Halve Lineup by 2030

Published July 13, 2026  MarkLines  Germany
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| overview

Volkswagen (VW) Group reported a 6.3% decline in global sales for H1 2026 year-on-
year, with a significant 25.9% drop in China. In response to this performance, VW
Group is pursuing a strategy to reduce its product lineup by 50% by 2030 to enhance
competitiveness. Relatedly, OCSiAl has secured a contract to supply single-wall
carbon nanotubes from its Serbian facility to PowerCo's German plant, indicating that

battery performance improvement will be key to future growth.
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Key Findings

Volkswagen (VW) Group announced a 6.3% year-on-year decrease in global sales for the
first half of 2026. A notable 25.9% decline was recorded specifically in the Chinese
market, highlighting significant struggles in a key region. In response, the group is
pursuing an aggressive strategy to reduce its product lineup by 50% by 2030, aiming to

enhance competitiveness and streamline operations.

Technical Details

VW Group's product lineup reduction strategy is designed to concentrate resources on
more profitable models, emphasizing electrification and software. This move aims to
optimize R&D expenditures and manufacturing costs, thereby strengthening its
competitive position in the electric vehicle (EV) market. As part of this strategic pivot,
PowerCo, the group's battery manufacturing division, has secured a contract with
Luxembourg-based OCSIAl to supply single-wall carbon nanotubes (SWCNTs). SWCNTs
from OCSiAl's Serbian plant will be supplied to PowerCo's German factory, which is
expected to enhance the energy density, fast-charging capability, and cycle life of
lithium-ion batteries, thereby boosting EV appeal and contributing to future sales

recovery.

Background & Context

The automotive industry is undergoing a once-in-a-century transformation driven by the
"CASE" trends: Connected, Autonomous, Shared, and Electric. Particularly in the EV
market, competition is intensifying with emerging players like Tesla and China's BYD,
making efficient production systems and technological innovation urgent priorities for
established automakers. VW Group's sales decline reflects the rise of local brands and
economic slowdown in the Chinese market, in addition to the challenges of transitioning
from conventional internal combustion engine vehicles to EVs. The lineup reduction is a
strategic decision to consolidate unprofitable models and focus on high-value products,

thereby rebuilding the foundation for future growth.



Strategic Significance & Outlook

VW Group's business restructuring and technological investments are geared towards
long-term competitive enhancement. Streamlining the product lineup is expected to
simplify design, development, and manufacturing processes, leading to cost reductions
and faster time-to-market. Furthermore, the development of high-performance batteries
through the partnership with OCSiAl will be a critical factor in boosting the
competitiveness of EV products and regaining consumer confidence. However, the key to
regaining momentum in the Chinese market and securing leadership in the global EV
market lies in the swift and effective execution of these strategies. VW Group aims to
maintain its position as a major player shaping the future of the automotive industry

through the integration of advanced technologies like nanotechnology.

Source: https://www.marklines.com/en/news/347492
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#25 Nottingham Trent University Develops 'Virtual
Metasurfaces' Enabling Simultaneous Multi-Function
Operation in a Single Device

Published July 13,2026  Photonics.com UK
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| overview

Researchers at Nottingham Trent University have developed a novel technology called
'virtual metasurfaces," overcoming the static limitations of physical metasurfaces. This
breakthrough allows a single device to simultaneously and dynamically perform
multiple optical functions. The technology holds potential to revolutionize future
imaging by converting infrared images to visible light or dynamically adjusting device

focus.
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Key Findings

A research team at Nottingham Trent University has developed a groundbreaking
technology dubbed 'virtual metasurfaces.' This novel approach overcomes the inherent
limitation of conventional physical metasurfaces, which possess fixed optical functions
once fabricated, by enabling a single device to execute multiple optical functions
simultaneously and dynamically. This innovation holds revolutionary potential for future

imaging, sensing, and display technologies.

Technical / Clinical Details

Traditional metasurfaces precisely control light's phase, amplitude, and polarization
through their nanoscale structures, but their optical properties are fixed post-fabrication.
In contrast, virtual metasurfaces do not alter physical structures; instead, they operate by
dynamically generated 2D light patterns (e.g., holographic patterns produced by digital
projectors) functioning as a 'virtual' metasurface. By rapidly changing these light
patterns, the device can switch between different optical functions or perform multiple
functions concurrently in real-time. Specific applications include converting infrared
images to visible images, dynamically adjusting device focus, and multispectral imaging
for simultaneously acquiring different types of information. This flexible optical control
capability offers significant advantages, particularly in areas like smart glasses, medical

diagnostic equipment, security systems, and autonomous vehicle sensors.

Background & Context

Optical technology is constantly pressured to evolve, especially in modern contexts
demanding miniaturization and multifunctionality. Achieving high-performance optical
functions within confined spaces, such as in smartphones, wearables, and IoT devices,
presents a significant challenge. Traditional optical systems often rely on combining
multiple lenses and filters to achieve complex functionalities, leading to larger, more
expensive setups. While metasurfaces promised to overcome these issues, their static
nature limited their application scope. The development of virtual metasurfaces breaks
this barrier, merging digital technology with nanophotonics to realize next-generation

ultra-compact and adaptive optical systems.



Strategic Significance & Outlook

Virtual metasurface technology holds the potential to drive innovative product
development across a wide range of fields, including smart devices, medical imaging,
robotic vision, and defense and security. As this technology matures, a single, compact
chip might integrate the functions of multiple cameras, sensors, and displays,
fundamentally altering current device design paradigms. For example, a smartphone
camera could potentially switch between normal photography, depth sensing, thermal
imaging, and spectroscopic analysis purely through software. The research by
Nottingham Trent University represents a crucial step toward realizing dynamically
reconfigurable optical systems, significantly opening up the future of optical technology,

and its continued progress will be closely watched.

Source: https://www.photonics.com/Articles/Tunable-Virtual-Metasurfaces-Perform-Multiple/p5/a72403
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#26 CNano Technology Leads MWCNT Market,
Accelerating Growth with Li-ion Battery Additives

Published July 13, 2026  Startup Intros  China

| overview

CNano Technology, a leading advanced materials science company specializing in
R&D, production, and commercialization of carbon nanotube (CNT) and graphene-
based products, is a global leader in multi-walled carbon nanotube (MWCNT)
manufacturing. The company is achieving strong growth, particularly in the market for
additives that enhance lithium-ion battery performance. CNano's products are widely
used in diverse industrial applications, including conductive polymer composites and

anti-static coatings.
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Key Findings

CNano Technology, a leading advanced materials science company specializing in the
research, development, production, and commercialization of carbon nanotube (CNT)
and graphene-based products, is a global market leader, particularly as one of the
largest manufacturers of multi-walled carbon nanotubes (MWCNTs). The company has
achieved significant growth in the market for high-performance additives that enhance
lithium-ion battery performance, with its technologies and products adopted across

diverse industrial sectors.

Technical / Clinical Details

CNano Technology's flagship products are high-quality MWCNTs produced through
proprietary synthesis processes. Leveraging their excellent electrical conductivity, high
aspect ratio, and mechanical strength, MWCNTs function as conductive additives that
significantly improve lithium-ion battery performance. By adding a small amount of
MWCNTs to electrode materials, electron transport pathways are optimized, enhancing
the battery's energy density, power output, fast-charging capability, and cycle life.
Furthermore, MWCNTs can be incorporated into conductive polymer composites to
manufacture lightweight yet conductive components for industries such as aerospace,
automotive, and electronics. They are also applied in anti-static and anti-corrosion
coatings, boosting product functionality and durability. CNano possesses the capability
to produce these high-performance materials at scale, meeting stringent industrial

demands.

Background & Context

The global expansion of the electric vehicle (EV) market and the increasing demand for
renewable energy storage systems are accelerating investments in high-performance
lithium-ion battery materials. Carbon nanotubes, which offer significantly superior
performance compared to conventional conductive additives like carbon black, are
rapidly gaining adoption in the battery industry. In this growing market, CNano
Technology has established its position as a major supplier, backed by years of R&D and
large-scale production capabilities. The company's success highlights that nanomaterials

are indispensable for innovation and sustainability in modern industries.



Strategic Significance & Outlook

CNano Technology is projected to sustain strong growth, driven by the increasing
demand for MWCNTs in the lithium-ion battery market. The company will likely further
strengthen its market leadership through expanding production capacity and diversifying
its product portfolio. It also aims to enter new application areas for nanomaterials,
beyond EV batteries, such as 5G communication, Al hardware, aerospace, and medical
devices. CNano's technological innovations are expected to continue contributing to
global technological progress and industrial transformation by providing high-
performance material solutions. The company's efforts clearly demonstrate the critical

importance of nanotechnology in shaping the future of society.

Source: https://startupintros.com/orgs/cnano-technology
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#27 Nanoimprint Lithography Offers New Path for
Opto-Electronic Silicon Manufacturing, Market
Projected to Reach $54.52 Million by 2027

Published July 14, 2026 MDPI  Switzerland

| overview

Nanoimprint lithography (NIL) is emerging as a cost-effective alternative for
fabricating diffractive grating microstructures on silicon for opto-electronic
applications. This technology addresses the increasing demand for miniaturized
semiconductor components, offering an alternative to high-cost methods like
electron-beam lithography and advanced UV lithography. The NIL system market is
projected to reach $54.52 million by 2027, highlighting its potential as a key

technology for next-generation semiconductor manufacturing.
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Key Findings

Nanoimprint Lithography (NIL) has been established as a cost-effective and efficient
alternative for fabricating high-precision diffractive grating microstructures on silicon
substrates for opto-electronic applications. This technology responds to the growing
demand for miniaturized semiconductor components, achieving significant cost
reductions compared to expensive conventional methods such as electron-beam

lithography and advanced UV lithography.

Technical Details

NIL is a physical process where a patterned master mold is pressed onto a substrate and
cured using heat or UV light to transfer nanoscale patterns. A primary advantage of NIL
is its independence from exposure wavelength, enabling easy formation of sub-10
nanometer microstructures. In opto-electronic applications—such as waveguides for
optical communication, optical sensors, and micro-optical elements for AR/VR devices—
diffractive gratings and meta-structures are crucial for precise control of light phase and
amplitude. NIL possesses the capability to mass-produce these complex structures with
high reproducibility, enhancing manufacturing throughput while significantly reducing
capital investment and running costs. The NIL system market is projected to reach $54.52
million by 2027, indicating strong recognition of its technical superiority and economic

viability.

Background & Context

Modern electronic devices demand simultaneous miniaturization and performance
enhancement, constantly pushing the limits of semiconductor manufacturing
technology. Particularly in the opto-electronic field, the fusion of light and electronics is
leading to new device creations, making high-precision nanostructure fabrication
technology indispensable. Conventional photolithography faces miniaturization limits,
while electron-beam lithography, though high-resolution, has suffered from low
throughput and high costs. NIL addresses these shortcomings, offering a cost-effective
solution, especially for mass production of opto-electronic devices. This is expected to

accelerate the overall development of the photonics industry.



Strategic Significance & Outlook

The advancement of nanoimprint lithography holds the potential to revolutionize
nanodevice manufacturing across a wide range of fields beyond opto-electronics,
including MEMS/NEMS, biosensors, data storage, and flexible electronics. The market
projection of $54.52 million by 2027 suggests that NIL is not merely a niche technology
but is becoming established as one of the mainstream technologies in the
semiconductor industry. Future research and development in NIL are expected to lead to
faster imprint processes, more durable mold materials, and broader applicability to
various substrates. This will accelerate the widespread adoption of next-generation
compact, high-performance opto-electronic devices, positioning NIL as a critical

foundational technology contributing to societal digitalization and smartification.

Source: https://www.mdpi.com/2673-8023/6/3/55
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#27 Thermally Reconfigurable Metasurfaces Evolve
from Linear Wavefront Control to Nonlinear and
Chemical Functionality, Innovating Environmental
Monitoring and Medical Diagnostics

Published July 10, 2026  Nano Letters - ACS Publications  USA

| overview

Metasurfaces, compact flat optical components, control light amplitude, phase,
propagation direction, and polarization at subwavelength scales. Thermally
reconfigurable metasurfaces are accelerating the shift from static optical elements to
adaptive, multifunctional devices, with thermo-optic tuning at their core. This
advancement is expected to significantly improve devices for environmental
monitoring, medical diagnostics, and chemical analysis, offering new functionalities

beyond previous limits.
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Key Findings

Advancements in thermally reconfigurable metasurfaces indicate that these compact, flat
optical components—capable of precisely controlling light's amplitude, phase,
propagation direction, and polarization at subwavelength scales—are evolving beyond
the limitations of static optical elements to become adaptive, multifunctional devices.
Thermo-optic tuning technology, in particular, is driving this evolution, holding the
potential to bring revolutionary progress in fields such as environmental monitoring,

medical diagnostics, and chemical analysis.

Technical / Clinical Details

Metasurfaces are composed of periodically arranged nanostructures (meta-atoms) that
interact with light to exhibit specific optical properties. Conventional metasurfaces, once
fabricated, had fixed functionalities. However, thermally reconfigurable metasurfaces
utilize the thermo-optic effect, where a material's optical properties (e.g., refractive
index) reversibly change with temperature variations. For instance, by integrating phase-
change materials like VO2 (Vanadium Dioxide) into meta-atoms, the metasurface's
optical response can be dynamically adjusted simply by controlling temperature. This
enables a single device to achieve different focal lengths, varying wavelength selectivity,
or distinct polarization states. This adaptability dramatically enhances the precision and
flexibility of advanced analytical applications, such as selective gas detection in
miniaturized sensor arrays, non-invasive glucose monitoring, and real-time detection of

specific biomolecules.



Background & Context

Modern society demands smaller, higher-performing, and more adaptive optical
elements for sensing and imaging technologies. Particularly in fields where rapid on-site
analysis is critical, such as real-time detection of environmental pollutants, early disease
diagnosis, and monitoring complex chemical reactions, versatile and flexible devices are
indispensable. Traditional optical systems, often composed of multiple discrete
components, tend to be bulky and difficult to modify in terms of function. Metasurfaces
were anticipated as a breakthrough to address this challenge, but their static nature
posed a significant limitation. Thermally reconfigurable metasurfaces overcome this
constraint, opening new possibilities through the fusion of nanophotonics and materials

science.

Strategic Significance & Outlook

The progress in thermally reconfigurable metasurfaces is poised to accelerate the
development of next-generation innovative products, including smart sensors, wearable
medical devices, and portable chemical analyzers. A single device could operate across
multiple wavelength bands, detect different types of chemicals, or switch imaging modes
depending on diagnostic needs, dramatically enhancing its versatility. In the future, these
technologies are expected to be integrated as foundational elements for loT, smart cities,
and personalized medicine, contributing to the realization of a smarter, more sustainable
society. Dynamic optical control through thermo-optic tuning is one of the most
promising frontiers offered by nanotechnology, and its future applications are highly

anticipated.

Source: https://pubs.acs.org/doi/10.1021/acs.nanolett.6b05450
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#28 Earth-Abundant Catalysts Enhance Water Splitting

Efficiency, Paving Way for Carbon-Neutral Energy
Infrastructure

Published July 11,2026  ResearchGate = Germany

| overview

This review investigates progress in earth-abundant catalysts for electrochemical and
photoelectrochemical water splitting, highlighting how integrating multifunctional
nanocatalysts into hydrogen production, oxygen reduction reactions, and CO2
reduction technologies is opening new pathways toward carbon-neutral energy
infrastructure. Novel fabrication strategies such as defect engineering, surface
functionalization, and hierarchical nanostructures are accelerating the discovery and

performance enhancement of catalytic materials.
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Key Findings

Rapid advancements in earth-abundant catalytic materials are significantly improving the
efficiency of electrochemical and photoelectrochemical water splitting—the process of
breaking down water into hydrogen and oxygen. This progress is clearly charting new
pathways towards building a carbon-neutral energy infrastructure. Notably, the
integration of multifunctional nanocatalysts into hydrogen generation systems, oxygen
reduction reactions, and CO2 reduction technologies is spearheading innovation in this
field.

Technical Details

This review highlights the potential for catalysts using earth-abundant metals like nickel,
iron, cobalt, and copper, as well as their oxides, sulfides, phosphides, nitrides, and
carbides, to achieve performance comparable to or even surpassing expensive platinum-
group metal catalysts. These catalysts reduce the overpotential for both the hydrogen
evolution reaction (HER) and oxygen evolution reaction (OER) in water electrolysis,
thereby increasing energy efficiency. In photoelectrochemical water splitting, they are
key to clean hydrogen production by directly utilizing solar energy. Furthermore, these
multifunctional nanocatalysts are applied in oxygen reduction reactions (ORR) in fuel
cells and CO2 reduction technologies, which convert CO2 into valuable chemicals,
enabling carbon-neutral cycles. Novel fabrication strategies, including defect engineering
(intentionally introducing atomic vacancies or lattice defects within the material), surface
functionalization (modifying catalyst surfaces to enhance reactivity), and hierarchical
nanostructures (controlling structure at multiple scales to optimize reaction sites and

mass transport), are dramatically boosting catalyst activity and stability.



Background & Context

The depletion of fossil fuels and the urgency of climate change are accelerating the
global transition to clean and sustainable energy sources. Hydrogen energy is garnering
attention as a highly efficient and clean fuel, but its production fundamentally relies on
water splitting processes. However, current water splitting technologies are heavily
dependent on expensive noble metal catalysts, making cost a significant barrier.
Developing high-performance catalysts from abundant and inexpensive earth materials
is a crucial research area, as it directly impacts the widespread adoption of hydrogen
energy and the overall cost reduction of renewable energy systems. Progress in this field
offers substantial benefits to the international community in terms of both energy

security and environmental protection.

Strategic Significance & Outlook

Further development of electrochemical and photoelectrochemical water splitting
technologies using earth-abundant catalytic materials will be a vital pillar for realizing a
hydrogen economy. Research is anticipated to focus on enhancing catalyst long-term
stability, scalability, and efficiency in practical environments. The application of Al and
materials informatics (MI) is expected to accelerate the discovery and optimization of
new catalytic materials, potentially making commercial-scale implementation a reality
within the next few years. If widely adopted, this technology could significantly lower the
cost of sustainable hydrogen production, opening doors for a wide range of clean
energy technologies such as fuel cell vehicles and hydrogen power generation,
ultimately contributing to the establishment of a truly carbon-neutral energy

infrastructure.

Source: https://www.researchgate.net/publication/312338250_Earth-

abundant_catalysts_for_electrochemical_and_photoelectrochemical_water_splitting
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#29 UJ's Prof Dlamini Applies Nanotechnology for
Clean Water and Reduced Cement CO2 Emissions in
South Africa

Published Published July 16, 2026  University of Johannesburg News R77 2714

| overview

Professor Dlamini at the University of Johannesburg (UJ) is deploying advanced
nanotechnology to address two critical environmental challenges in South Africa:
providing clean, safe water and significantly reducing CO2 emissions from cement
production. Her team has developed efficient nanomaterial-based water treatment
systems and a novel cement additive that cuts carbon emissions while maintaining
performance, with a patent application already filed, showcasing a holistic approach

to sustainability.



| N DEPTH

Background

South Africa grapples with severe challenges in water supply and sanitation, exacerbated
by escalating water scarcity, aging infrastructure, and rapid urbanization. Concurrently,
the global cement industry stands as a major contributor to CO2 emissions, facing
immense pressure to reduce its carbon footprint in alignment with Sustainable
Development Goals (SDGs). Professor Dlamini's research directly addresses these
multifaceted environmental and social issues through an innovative nanotechnology
approach. Her work offers the potential to not only meet the specific needs of local
communities but also to simultaneously reduce the environmental footprint of an entire
industrial sector, setting a precedent for scientific and technological contributions

originating from the African continent.

Key Findings

Professor Dlamini at the University of Johannesburg (UJ) is leveraging nanotechnology to
address critical challenges faced by South African communities: access to clean water
and the problem of carbon dioxide emissions from cement manufacturing. Her research
has yielded significant results, including the development of more sustainable water
treatment approaches and the creation of additives that substantially reduce CO2

emissions in cement production, with related patent applications filed.

In the field of water treatment, Professor Dlamini's research team is developing novel
filters and adsorbents that efficiently remove a broad spectrum of pollutants (heavy
metals, organic compounds, bacteria, viruses, etc.) from wastewater. This efficacy stems
from utilizing the high surface area and unique adsorption/catalytic properties inherent
to nanomaterials. Critically, given the inefficiencies of South Africa's existing wastewater
treatment systems, the research prioritizes low-cost, scalable nanotechnology-based
solutions aimed at simultaneously addressing water scarcity and pervasive water

pollution.



For cement manufacturing, Professor Dlamini has engineered nanoscale additives that
not only enhance cement strength but also significantly reduce the required amount of
clinker—the primary CO2-intensive component in production. This innovative additive
has demonstrated a substantial reduction in CO2 emissions compared to traditional
processes, all while maintaining equivalent or even superior cement performance. A

patent application for this technology has already been submitted.

This research holds significant strategic importance, poised to serve as a vital model not
only for South Africa but for other developing nations confronting similar challenges.
The commercialization of these water treatment technologies promises improved access
to safe drinking water, substantially enhancing public health. Similarly, the widespread
adoption of the CO2-reducing cement additives could dramatically advance
sustainability within the construction industry, making a tangible contribution to global
climate change mitigation efforts. Future research will concentrate on ensuring the
scalability, cost-effectiveness, and rigorous long-term environmental safety assessment
of these nanotechnology solutions. Professor Dlamini’s pioneering work at UJ powerfully
demonstrates nanotechnology’s potential as a potent tool for directly resolving pressing

community problems and forging a more sustainable future.

Source: https://news.uj.ac.za/news/ujs-prof-dlamini-applies-nanotechnology-for-clean-safe-water-for-sa-
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#30 US Semiconductor Equipment Market Driven by

Next-Gen Lithography: Canon NIL, ASML High-NA EUV,
Applied Materials Etch Advancements
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| overview

This article provides an overview of a publicly available market research report. The
U.S. semiconductor manufacturing equipment market is driven by advancements in
next-generation lithography technologies, including Canon's Nanoimprint
Lithography (NIL), ASML's High-NA EUV platform for sub-2nm nodes, and Applied
Materials' Sym3 Magnum Etch System. These innovations enable more precise and
higher-performance semiconductor manufacturing, serving as key accelerators for
market growth. Focus areas include cost reduction and efficiency improvement in

semiconductor production.
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Report Overview

This article provides an overview of a market research report on the U.S. semiconductor
manufacturing equipment market, which has been made publicly available by its
publisher. The report offers a detailed analysis of the current state of the U.S.
semiconductor manufacturing equipment market, growth forecasts, key technological
trends, and prominent players. It specifically focuses on the advancements in next-
generation lithography technologies and associated etching, deposition, and inspection
equipment. The report generally covers a forecast period from the present to several

years into the future.

Key Findings

The U.S. semiconductor manufacturing equipment market is experiencing robust growth,
driven by significant advancements in next-generation lithography technologies. Canon
Inc. is actively developing Nanoimprint Lithography (NIL) technology, which offers both
low cost and high resolution, with promising applications in opto-electronic devices and
data storage. Meanwhile, ASML is accelerating the deployment of its High-NA EUV
(Extreme Ultraviolet) lithography platform, which enables ultra-fine processes at sub-2
nanometer (nm) nodes, resolving bottlenecks in leading-edge logic chip manufacturing.
Furthermore, Applied Materials is contributing to improved device performance through
its Sym3 Magnum Etch System, which achieves high-precision conductor etching in
semiconductor devices with complex 3D structures. These technological innovations are
essential for increasing semiconductor integration and performance, thereby meeting
the escalating demands of artificial intelligence (Al), high-performance computing (HPC),

and 5G communications.

About the Publisher

Specific details about the publisher of this report are not explicitly stated within the

article.

Source: https://www.openpr.com/news/4576617/united-states-semiconductor-manufacturing-
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#31 Ru-O-Ti Solid-Solution Catalyst Achieves High
Activity and Stability in Acidic Water Oxidation, Paving
Way for Iridium-Free PEMWE Catalysts

Published July 13,2026  CCS Chemistry  China

| overview

Developing iridium-free catalysts is essential for efficient and scalable hydrogen
production in Proton Exchange Membrane Water Electrolyzers (PEMWE). This study
proposes a novel Ru-based catalyst that simultaneously achieves high activity and
stability for acidic water oxidation by leveraging the oxide path mechanism (OPM) in
a solid-solution Ru-O-Ti bridge architecture. The developed Ru0.8Ti0.202 catalyst
demonstrated remarkable stability for over 1,100 hours at 10 mA cm-2 and over 280
hours at 200 mA cm-2, offering crucial insights for next-generation water electrolysis

catalyst design.
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Key Findings

Achieving efficient and scalable hydrogen production in Proton Exchange Membrane
Water Electrolyzers (PEMWE) necessitates the development of catalysts that can replace
expensive iridium (Ir). This research successfully developed a new ruthenium (Ru)-based
catalyst that simultaneously achieves high activity and long-term stability for acidic water
oxidation by ingeniously utilizing the oxide path mechanism (OPM) in a solid-solution
Ru-O-Ti bridge architecture. This marks a significant breakthrough in iridium-free

catalyst development.

Technical / Clinical Details

The research team designed and synthesized a Ru0.8Ti0.202 catalyst as a solid solution
of ruthenium (Ru) and titanium (Ti). The key feature of this catalyst lies in its ability to
drive the oxygen evolution reaction (OER) via the oxide path mechanism (OPM). OPM is
a mechanism where surface metal centers change their oxidation states to generate
oxygen molecules, known for enhancing catalyst durability. While conventional catalysts
face trade-offs between activity and stability, the Ru0.8Ti0.202 catalyst maintained stable
performance for over 1,100 hours of continuous operation at a current density of 10 mA
cm-2, and over 280 hours at a higher current density of 200 mA cm-2. This stability
significantly addresses one of the biggest challenges for PEMWE commercialization:
catalyst lifetime. Density Functional Theory (DFT) calculations and detailed material
analysis revealed that local electronic structures and structural defects within the Ru-O-Ti

solid solution promote OPM, contributing to both high catalytic activity and stability.

Background & Context

Hydrogen is an indispensable element for realizing a carbon-neutral society, serving as a
medium for storing and transporting electricity from renewable sources, and as a clean
fuel in industrial processes and fuel cells. PEMWE is attracting attention as a highly
efficient and compact hydrogen production technology, but its performance and cost
heavily depend on noble metal catalysts, especially expensive iridium. The limited supply
and high price volatility of iridium have made the development of iridium-free or low-
iridium catalysts an urgent priority, directly impacting the widespread adoption of
PEMWE and the cost reduction of hydrogen energy. The results of this research present a

promising solution to this challenge.



Strategic Significance & Outlook

The development of this Ru-O-Ti solid-solution catalyst opens the door to significantly
reducing or entirely eliminating iridium usage in PEMWE. This will dramatically lower the
cost of hydrogen production and accelerate the adoption of green hydrogen. The
research team is expected to focus future studies on catalyst scalability, optimization of
manufacturing processes, and long-term durability assessment under even harsher
conditions. This technology is anticipated to promote hydrogen utilization in a wide
range of fields, including fuel cell vehicles, hydrogen storage systems for power grids,
and hydrogen supply in the chemical industry, ultimately contributing significantly to the

construction of a sustainable energy system independent of fossil fuels.

Source: https://pubs.acs.org/doi/10.1021/acscatal.6b01322
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#32 Metal Vacancies in 2D ZnIn2S4 Nanosheets
Maximize Photocatalytic Hydrogen Peroxide
Production

Published July 10, 2026  ACS Applied Nano Materials - ACS Publications  USA
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| overview

Research reports that defects in two-dimensional (2D) ultrathin materials play a
crucial role in accelerating catalytic yields. Specifically, defective zinc indium sulfide
(ZnIn2S4) nanosheets, synthesized via a thermal medium strategy, demonstrated
superior performance in photocatalytic hydrogen peroxide (H202) production. The
introduction of metal vacancies was shown to promote the adsorption and activation
of oxygen molecules, significantly enhancing the catalytic efficiency for H202
generation. This finding opens new avenues for efficient clean energy generation and

environmental remediation technologies.
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Key Findings

It has been revealed that defects, such as metal vacancies, in two-dimensional (2D)
ultrathin materials play a critical role in dramatically enhancing the yield of
photocatalytic reactions. This study reports that defective zinc indium sulfide (ZnIn2S4)
nanosheets, synthesized using a thermal medium strategy, achieved significant
performance improvement in photocatalytic hydrogen peroxide (H202) production. This
breakthrough provides crucial insights for new catalyst design strategies aimed at clean

energy production and environmental remediation.

Technical Details

The research team developed a unique thermal medium strategy, successfully
introducing metal vacancies (e.g., sites where Zn or In atoms are missing from the lattice)
into ZnIn2S4 nanosheets in a controlled manner. These metal vacancies were shown to
locally alter the electronic structure of the nanosheets and serve as adsorption and
activation sites for oxygen molecules (02). Specifically, the introduction of vacancies led
to stronger adsorption of O2 molecules onto the ZnIn2S4 nanosheet surface, efficiently
activating them to form intermediates (e.g., superoxide radicals) necessary for H202
generation. This mechanism significantly enhanced the rate and selectivity of hydrogen
peroxide production, achieving severalfold higher catalytic efficiency compared to
conventional defect-free materials. Photocatalytic H202 generation is a green chemical
process with wide applications in pollutant degradation, medical sterilization, and fuel

cells.



Background & Context

Hydrogen peroxide is widely used in many industries—including water treatment, pulp
and paper, and chemical synthesis—as an environmentally friendly and powerful
oxidizing agent. However, conventional H20O2 production processes (e.g., the
anthraquinone process) are energy-intensive and can generate hazardous byproducts.
Photocatalytic H2O2 generation, which uses solar energy to split water and synthesize
H202 in situ, is garnering attention as a cleaner and more sustainable alternative. While
2D materials are promising photocatalysts due to their high surface area and light
absorption capabilities, strategies to further enhance their performance have been
sought. This research presents a concrete solution to this challenge through the

approach of defect engineering.

Strategic Significance & Outlook

The discovery that introducing metal vacancies dramatically boosts photocatalytic H202
production efficiency presents a new paradigm in the design and optimization of 2D
nanomaterials. Moving forward, applying this defect engineering strategy to other
semiconductor photocatalytic materials holds the potential to improve the efficiency of
various clean energy generation (e.g., hydrogen production from water splitting) and
environmental remediation (e.g., degradation of organic pollutants) processes. The
research team aims to further optimize catalytic performance and enhance long-term
stability by precisely controlling the type, concentration, and distribution of vacancies. In
the future, these high-performance 2D nanomaterials are expected to enable industrial-
scale sustainable H202 production and large-scale solar-driven environmental
purification systems, becoming indispensable technologies for building a sustainable

society.

Source: https://pubs.acs.org/doi/10.1021/acsanm.6c00663
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#33 Metasurfaces Revolutionize Surface Metrology,
Integrating Multiple Functions into Ultra-Compact
Sensors

Published July 13, 2026  euspen UK

| overview

Metasurfaces are poised to revolutionize surface metrology applications by
leveraging nanophotonics. A single metasurface can now offer the functionalities of
multiple conventional optical elements, supporting sensor miniaturization and
functional integration. This technology enables the creation of ultra-compact, high-
performance sensors by precisely manipulating light's phase, polarization, and

amplitude at subwavelength scales, opening new frontiers in precision measurement.
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Key Findings

Metasurface technology holds the potential to bring about revolutionary changes in
surface metrology applications. Specifically, by utilizing nanophotonics, a single ultra-
compact optical element can now replace the functions of multiple conventional optical
components. This capability is expected to lead to dramatic miniaturization and
functional integration of sensor systems, thereby establishing new standards in the field

of precision measurement.

Technical Details

Metasurfaces, composed of periodically arranged nanostructures (meta-atoms) on their
surface, can precisely manipulate the phase, polarization, and amplitude of incident light
at subwavelength scales. This unique characteristic allows for the integration of
functionalities previously handled by multiple optical components—such as lenses,
prisms, and diffractive gratings—into a single, thin metasurface. For instance, it's possible
to realize multispectral sensors that function simultaneously across multiple wavelength
bands, or wide-angle sensors that measure light from different directions, all on a single
ultra-compact chip. In surface metrology, it is necessary to evaluate the minute shape,
roughness, and material properties of objects with high precision. Metasurfaces, acting
as optical probes, enable higher sensitivity and resolution data acquisition. This opens up
wide applications in real-time quality control in manufacturing processes, surface

analysis in material science, and non-invasive imaging in medical diagnostics.

Background & Context

Precise surface metrology is essential for ensuring product quality and performance
across many high-tech industries, including semiconductor manufacturing, aerospace,
automotive, and medical devices. However, conventional optical measurement systems
have faced challenges due to their size and complexity, making integration into specific
applications difficult or costly. Advances in nanotechnology, especially in the field of
nanophotonics, are offering new solutions to these challenges. Metasurfaces
fundamentally change the paradigm of optical design by controlling light-matter
interaction at the nanoscale, enabling the creation of smaller, higher-performing, and

more multifunctional measurement systems.



Strategic Significance & Outlook

The evolution of metasurface technology will not only dramatically improve the precision
and efficiency of surface metrology but also significantly expand the applicability of
existing measurement systems. In the future, applications are expected in various forms,
such as in-line measurement systems directly integrated into manufacturing lines,
wearable diagnostic devices, or precise environmental recognition sensors for
autonomous robots. This will make it a crucial foundational technology contributing to
the realization of smart factories, personalization of healthcare, and enhanced safety of
autonomous driving technologies. The discussion of this topic at precision engineering
conferences like euspen indicates that academia and industry are collaborating to
accelerate the commercialization and practical application of this technology, and its

future developments are highly anticipated.

Source: https://www.euspen.eu/events/met-props-sic-sfs-13th-july-2026/
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#34 Local Coordination Asymmetry in PtNi
Nanocrystals Boosts ORR and EGOR Catalytic
Performance up to 6.73x over Pt/C

Published July 09, 2026  ACS Applied Engineering Materials - ACS Publications  USA

| overview

This study reveals that local coordination asymmetry in platinum-nickel (PtNi)
nanocrystals dramatically enhances catalytic performance for both oxygen reduction
reaction (ORR) and ethylene glycol oxidation reaction (EGOR). The PtNi nanocrystals
exhibited remarkable mass activities, 6.73 times greater for ORR and 3.86 times for
EGOR, compared to commercial Pt/C catalysts. Density functional theory (DFT)
calculations and in situ electrochemical infrared spectroscopy elucidated that an up-

shifted d-band center promotes stronger adsorption of O2 and EG, contributing to

reactant activation.
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Key Findings

It has been discovered that local coordination asymmetry at the atomic level within
platinum-nickel (PtNi) nanocrystals dramatically enhances catalytic performance for both
the oxygen reduction reaction (ORR) and the ethylene glycol oxidation reaction (EGOR),
which play crucial roles in fuel cells and chemical synthesis, respectively. These PtNi
nanocrystals exhibited exceptionally high mass activities—6.73 times greater for ORR
and 3.86 times greater for EGOR compared to commercial platinum-carbon (Pt/C)

catalysts—opening new avenues for improving the efficiency of precious metal catalysts.

Technical Details

The research team synthesized PtNi nanocrystals with specific heterogeneous
coordination environments of Pt and Ni atoms using a controlled synthesis method.
Density Functional Theory (DFT) calculations demonstrated that this local coordination
asymmetry optimizes the electronic state of Pt atoms, particularly leading to an up-shift
in the d-band center. This up-shift in the d-band center enhances the adsorption of both
oxygen molecules (0O2) and ethylene glycol (EG) molecules onto the catalyst surface,
promoting stronger interaction between reactants and the catalyst. Detailed analysis via
in situ electrochemical infrared spectroscopy further supported this mechanism,
revealing that the formation of crucial oxygenated intermediates is accelerated.
Consequently, the 4-electron reduction pathway for oxygen is favored in ORR, and EG is
more efficiently oxidized in EGOR, leading to a significant increase in current density.
These results provide design principles for next-generation catalysts that can achieve

high performance while reducing the amount of precious metal used.



Background & Context

Fuel cell technology holds great promise for clean energy conversion, but its
performance and cost heavily depend on precious metal catalysts, particularly platinum.
Since platinum is expensive and has limited supply, the development of "low-Pt" or "Pt-
free" catalysts that maintain or improve performance while reducing platinum usage is at
the forefront of research and development. Ethylene glycol is also a promising candidate
for liquid fuel cells and a valuable chemical feedstock, making its efficient
electrochemical oxidation important for both energy conversion efficiency and the
production of value-added chemicals. PtNi alloy nanocrystals have shown potential to
improve catalytic performance by tuning the electronic structure of platinum-group

metals, but a deeper understanding of their underlying mechanisms was needed.

Strategic Significance & Outlook

The discovery of enhanced catalytic performance due to local coordination asymmetry in
PtNi nanocrystals will have a significant impact on the design of a wide range of
electrochemical devices, including fuel cells, metal-air batteries, and electrochemical
synthesis. Moving forward, this design principle is expected to be extended to other
multi-metallic nanocatalyst systems, leading to the development of even higher-
performing and more cost-effective catalysts. In particular, it has the potential to
contribute to reducing the cost and improving the long-term stability of precious metal
catalysts, which are major challenges for the commercialization of fuel cells. The research
team will aim for practical application by further precisely controlling the catalyst's
composition, size, shape, and defect structures. This study represents a significant step
towards the development of sustainable energy technologies and more efficient

utilization of precious metal resources.

Source: https://pubs.acs.org/doi/10.1021/acs.applyengmaterials.6b00196
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#35 KAIST Develops Electrically Reconfigurable

Metasurfaces for ‘Space Sensors,' Integrating Multiple
Roles on a Single Chip

Published July 14, 2026  EurekAlert!  South Korea

| overview

A KAIST research team has developed a metasurface-based mid-infrared spatial light
modulator (SLM) with optical functions reconfigurable solely by electrical signals,
potentially ushering in an era of 'space sensors.' This compact silicon photonics
device can perform diverse roles such as thermal imaging, spectroscopy, and infrared
photography on a single ultracompact optical chip. Future advancements are

expected to lead to 'universal reconfigurable optics," allowing free control over light

direction and polarization.
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Key Findings

A research team at the Korea Advanced Institute of Science and Technology (KAIST) has
successfully developed a groundbreaking metasurface-based mid-infrared spatial light
modulator (SLM) capable of dynamically reconfiguring optical functions purely through
electrical signals. This achievement marks a significant step towards realizing compact
and multifunctional 'space sensors,' potentially overcoming the limitations of

conventional optical devices.

Technical Details

The developed SLM is fabricated using silicon photonics technology, enabling a dramatic
reduction in size compared to existing complex optical systems. The core of this device
lies in its nanoscale metasurface structures, which can change their optical properties
(e.g., light transmission, phase, polarization) in real-time through applied electrical
signals. While conventional SLMs typically rely on mechanical moving parts or thermo-
optic effects, KAIST's device offers improved response speed and reduced power
consumption by enabling direct electrical control. This allows a single, ultracompact
optical chip to programmatically perform multiple distinct optical functions, such as
acting as a thermal imaging sensor, a spectrometer for analyzing specific spectral
information, or even a high-resolution infrared camera. For instance, it could capture
thermal images at one moment and then switch to a spectroscopic mode to detect

specific gas components the next, offering unparalleled operational flexibility.

Background & Context

Modern society demands smaller, lighter, and higher-performance sensors across all
sectors, including smartphones, autonomous vehicles, satellites, and medical diagnostic
equipment. Particularly in space exploration, surveillance, and defense, compact sensor
systems capable of flexibly performing multiple functions under diverse environmental
conditions are indispensable. Traditional optical systems often require combining
numerous lenses, filters, and detectors, leading to issues of bulkiness, high cost, and slow
operation. Metasurface technology has held promise for overcoming these challenges,
but most metasurfaces possessed only fixed functionalities. KAIST's breakthrough
addresses this limitation by dynamically controlling optical properties, significantly

contributing to the realization of next-generation smart optical systems.



Strategic Significance & Outlook

KAIST's electrically reconfigurable metasurface SLM represents a crucial step towards
realizing the vision of 'universal reconfigurable optics.' In the future, this technology
could advance further to enable devices that can fully control light's direction,
polarization, and focus. This promises revolutionary performance enhancements and
functional integration in various applications, including satellite-borne sensors, drone-
mounted surveillance systems, and compact medical imaging devices. Moreover, due to
its low production cost and high compatibility with silicon photonics, large-scale
commercialization is within reach. This technology epitomizes the impact
nanotechnology can have on the space industry and advanced sensor technologies, and

its future practical applications and market deployment are highly anticipated.

Source: https://www.eurekalert.org/news-releases/1020612
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