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Journal of Nanostructures July 2026 issue
features research on TiO2 nanoparticles and
cancer cells.

Pt nanoparticles on functionalized carbon fibers
achieve 0.85V half-wave potential for ORR
catalysis.

Precise doping in Pd-filled CNT transistors halves
contact resistance, quadruples on-current.

Scalable synthesis of monodisperse iodide
perovskite QDs achieves 16.7% PCE for PV cells.

Review highlights optical nanosensor evolution for
environmental and biomedical applications.

China's Genius and OCSiAl achieve 103 Ohm/sq in
EV battery pack composites with 0.3% graphene
nanotubes.

Quantum dot solar cells achieve >100% quantum
yield via Multiple Exciton Generation, 3-5% PCE.

Joule heating boosts CNT film strength to 7.04
N/tex, leading advanced carbon materials.

Journal issue features nanofiber dressings, silver
nanoparticle itch relief, and noble metal
nanoparticle studies.

IARF conference to present advancements in
chemical nanosensors, biosensor tech, and
personalized healthcare.

Bimetallic MOF-derived catalysts achieve high
power density in water electrolysis and hydrogen
fuel cells.

Nitrogen-doped carbon nanostructures evolve as
multifunctional electrocatalysts for fuel cells,
0.96V overpotential.

Haydale demonstrates component-scale
production of nanocarbon composites for
aerospace and automotive.

Luxembourg's OCSiAl recognized as sole unicorn
in StartupBlink ranking, driving nanotechnology.

Advanced AF4-SANS coupling revolutionizes
nanoparticle drug delivery characterization for
safer therapies.

Cornell researchers eradicate aggressive prostate
cancer in mice using ultrasmall silica
nanoparticles.

Sapu Nano's SP-03-B101 Phase 1b trial reports
no dose-limiting toxicities, recommends dose
escalation.

GMG's THERMAL-XR® ENHANCE graphene
coating achieves 30,000 hours corrosion-free in
salt spray testing.

University of Florida develops 'molecular velcro'
for efficient, reusable PFAS removal from water.

Glacier Fresh reports UF & NF membranes are
more practical for daily use, with enhanced
fouling resistance.

Low | Yellow highlight = featured article
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I Three Questions That Demand Your Decision This Week

@ Is your EV battery supply chain exposed to emerging Asian nanomaterial leaders?

Chinese firms like The Sixth Element are commercializing graphene-copper composites (#01) and collaborating
with EU-based OCSIAl on EV battery pack materials (#18). OCSIiAl is also a key supplier to VW's PowerCo
(#02). This signals a rapidly consolidating and advanced nanomaterials ecosystem in Asia and Europe. US/EU
OEMs and battery manufacturers must assess their material sourcing strategies and potential dependencies.

@® Does the rise of scalable quantum dot PV threaten your long-term solar strategy?

US researchers achieved 16.7% PCE with gram-scale perovskite QDs (#16), while other research shows
>100% quantum yield via MEG (#19). These breakthroughs promise ultra-high efficiency and low-cost
manufacturing, potentially disrupting conventional PV markets. US/EU solar companies must evaluate if their
R&D; and product roadmaps account for these next-gen quantum technologies.

© Are you investing in next-gen carbon electronics or risking obsolescence?

Breakthroughs in Pd-filled CNT transistors halved contact resistance and quadrupled on-current (#15),
accelerating carbon-based electronics. Meanwhile, advanced CNT films achieved 7.04 N/tex specific strength
(#20). These developments signal a shift towards high-performance, lightweight carbon materials that could
challenge traditional silicon and metal-based components. US/EU semiconductor and advanced materials firms

need to aggressively pursue carbon electronics R&D.;
I Opportunities vs. Threats for US/European Companies
Opportunity vs. Threat Matrix for US/European Companies
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® PFAS Rem. Opp. PFAS removal —

® CNT Films Opp. Adv. composites —
@ Graphene-Cu Threat — China mat. lead
® EV Mat. Threat — EV mat. comp.
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I Deep Dive @ — Scalable Perovskite QDs for PV

#16 | 2026/07/03 | ACS Energy Letters | Tech Novelty® ® ® ® O Proximity® @ @ OO Market Impact® ® ® ® O Data
Reliability® ® ® ® ® US/EU Relevancco @ @ ® ®

Researchers developed a scalable synthesis route for monodisperse iodide perovskite quantum dots
(Pe-CQDs) via precursor diffusion control. This method enables gram-scale production of high-efficiency,
stable Pe-CQDs.

Solar cells integrating these Pe-CQDs achieved 16.7% power conversion efficiency (PCE), maintaining over
15% PCE even at gram-scale. This is a critical step for practical application of perovskite QD solar cells.

» Strategic Analyst's Perspective

Strategic Analyst's Perspective: The 16.7% PCE, combined with gram-scale production, is
highly realistic and a significant milestone for perovskite QDs. Technical barriers remain in
long-term stability under real-world conditions (humidity, UV). [Opportunity] for US/EU
materials & component suppliers to develop scalable manufacturing and integration solutions
for these QDs. [Threat] for existing PV manufacturers if they don't adapt quickly to this
next-gen technology. Next actions: [R&D;] Initiate internal projects to validate Pe-CQD
synthesis and device integration by end of quarter. [Strategy] Evaluate potential M&A; targets
or licensing opportunities in QD PV space within 6 months.

I Deep Dive @ — OCSIAl SWCNTs for VW EV Batteries

#02 | 2026/07/08 | Best Magazine | Tech Novelty® ® ® OO Proximity® ® ® ® ® Market Impact® ® ® ® O Data
Reliability® ® @ OO US/EU Relevanccoe ® ® ® ®

OCSiAl, a Luxembourg-based company, has been selected as a key supplier of single-wall carbon nanotubes
(SWCNTSs) for PowerCo, Volkswagen Group’s battery manufacturing subsidiary, for its Unified Cell platform.

OCSiAl's TUBALL™ nanotubes, integrated into both anode and cathode, significantly enhance energy density,
rapid charging capability, and cycle life of lithium-ion batteries, with supply commencing from Serbia to

Germany.

» Strategic Analyst's Perspective

Strategic Analyst's Perspective: This is a concrete commercialization win for OCSIAl, a
European unicorn. The performance claims (boosting fast charging, lifespan) are credible given
SWCNT properties. The main technical barrier is ensuring consistent, high-volume supply and
integration without compromising other battery parameters. [Opportunity] for US/EU battery
component suppliers to partner with or acquire advanced nanomaterial producers to secure
competitive advantage. [Threat] for US/EU battery OEMs relying on traditional materials, as
this could set a new performance benchmark. Next actions: [Procurement] Identify alternative
SWCNT suppliers and evaluate OCSiAl's market position by month-end. [Business Dev] Explore
strategic partnerships with advanced carbon material developers to counter this competitive
move within 3 months.
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I Deep Dive @ — Pd-Filled CNT Transistors Breakthrough

Reliability® ® ® ® ® US/EU Relevancee @ @ ® O

A new study established a controllable doping strategy for single-walled carbon nanotube (SWCNT)
transistors by combining palladium (Pd) encapsulation and electron beam irradiation.

This approach halved contact resistance to 23 kQ um-1 and quadrupled the on-current to 24 pA pm-1, with
an on/off ratio exceeding 107, addressing critical doping challenges in carbon electronics.

» Strategic Analyst's Perspective

Strategic Analyst's Perspective: The reported performance metrics (halved resistance,
quadrupled current) are highly impressive and realistic for lab conditions, representing a
significant technical leap. The main technical barrier is scaling this precise doping control to
mass production of uniform, high-density CNT arrays. [Opportunity] for US/EU semiconductor
and advanced materials companies to invest heavily in carbon electronics R&D;, potentially
creating a new generation of ultra-fast, low-power devices. [Threat] for traditional
silicon-based electronics if carbon electronics mature faster than anticipated. Next actions:
[R&D;] Form a task force to assess the feasibility and timeline for industrializing CNT doping
techniques by end of quarter. [Strategy] Conduct a competitive analysis on carbon electronics
roadmaps of key Asian players within 2 months.

I Other Notable Articles

Texas A&M; Graphene Oxide from Methane (Engineering News)
Tech Novelty® ® ® ® ® Proximity ® ® OOO Market Impacte @ @ @ O

New method for low-cost, green graphene oxide production from methane, co-producing hydrogen. Game

changer.

Cornell Researchers Eradicate Aggressive Prostate Cancer in Mice (ScienceDaily)
Tech Novelty® ® ® ® ® Proximity® ® OO O Market Impacte @ @ @ O

Ultrasmall silica nanoparticles (C' dots) destroy prostate tumors and activate immunity in mice. Promising.

University of Florida Develops 'Molecular Velcro' Technique for Efficient PFAS Removal from Water (WUFT News)
Tech Novelty® ® ® ® ® Proximity ® ® OOO Market Impacte @ @ ® O

Novel gel-based 'molecular velcro' for reusable, non-leaching PFAS removal. Revolutionary for water

treatment.

Bimetallic MOF-Derived Catalysts Achieve High Power in Water Electrolysis and Hydrogen Fuel Cells (ACS Omega)
Tech Novelty® @ @ ® O Proximity® @ OOO Market Impact® @ @ @ O

High-performance PtRu@Cu-N/C catalyst for hydrogen production and fuel cells, 497.33 W kg-! power
density.

Haydale Demonstrates Component-Scale Production of Nanocarbon Composites (Engineer Live)
Tech Novelty® ® ® OO Proximity® @ @ ® O Market Impacte @ @ @ O

UK's Haydale scales plasma functionalization for nanocarbon composites, boosting aerospace/automotive
lightweighting.
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I Recommended Actions This Week

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

I Immediate (this week)

e [Executive] Mandate a cross-functional review of EV battery material sourcing to identify exposure to
emerging hanomaterial suppliers like OCSiAl and Chinese competitors.

¢ [R&D;] Initiate rapid assessment of the Texas A&M; graphene oxide production method for potential
licensing or competitive threat analysis.

e [Procurement] Begin scouting for advanced water filtration technologies, specifically those targeting
PFAS, to understand market readiness and potential partners.

| Short-term (1 month)

e [Strategy] Conduct a deep dive into the competitive landscape of next-generation solar PV, focusing
on quantum dot technologies and their scalability, to adjust long-term R&D; roadmaps.

e [R&D;] Establish a dedicated task force to evaluate the feasibility and timeline for industrializing
advanced carbon electronics, particularly CNT-based transistors, as a potential silicon alternative.

¢ [Business Dev] Explore partnership opportunities with US universities (e.g., Cornell, UF)
demonstrating breakthroughs in nanomedicine and environmental remediation.

| Medium-long term (quarter+)

e [Legal/IP] Develop a comprehensive IP strategy for advanced nanomaterials, including defensive and
offensive patenting in areas like graphene production, QD PV, and carbon electronics.

e [Strategy] Allocate significant R&D; budget towards sustainable energy technologies, including
hydrogen catalysts and next-gen PV, to secure future market leadership.

e [Procurement] Implement a 'nanomaterial readiness' program to educate supply chain managers on
the unique properties, risks, and opportunities of integrating advanced nanomaterials.

troy-technical.jp/en | Original curation. Article copyrights belong to respective authors. | Gemini API + Claude | 2026-07-12
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#01 The Sixth Element Group Announces Advanced
Commercialization of Graphene-Copper Composites for
High-Conductivity Applications

Published Published July 07, 2026  The Sixth Element (=2 —X1J1J—2X) China

| overview

At the 2026 Global Graphene Commercialization Summit, The Sixth Element Group
announced significant advancements in the commercialization of its graphene-copper
composite materials. Boasting superior electrical conductivity, these composites are
now primed for large-scale deployment across critical sectors including power
transmission cables, electrical contacts, electric motors, and power electronics. This
development marks a pivotal shift for graphene from laboratory research to industrial
applicability, promising enhanced efficiency and performance in electrical systems

globally.



| N DEPTH

Background

Graphene has long been lauded as a 'miracle material' due to its exceptional properties,
yet its commercialization has historically contended with significant challenges related to
manufacturing costs, scalability, and seamless integration with existing industrial
materials. The Sixth Element Group's recent announcement signals a successful
overcoming of these formidable hurdles, marking graphene's decisive transition from a
laboratory curiosity to an integral component within major industrial supply chains. This
breakthrough is particularly timely, as the power and electronics industries continue to
exhibit consistently high demand for advanced high-conductivity materials, positioning
graphene-copper composites as a critical solution to meet these evolving technological

and efficiency requirements.

Key Findings

During the 2026 Global Graphene Commercialization Summit in Seoul, The Sixth Element
Group unveiled substantial advancements in the commercialization of its graphene-
copper composite materials. The company's CEO emphasized the significant expansion
of its product portfolio and successful industrialization pathways across a diverse range
of applications, marking a crucial inflection point for integrating graphene's unparalleled

properties into large-scale, real-world products.

A cornerstone of this achievement is the graphene-copper composite material's
exceptional electrical conductivity. By precisely incorporating graphene into a copper
matrix, the resulting composite is engineered to achieve conductivity levels that surpass
even pure copper—a critical factor for drastically minimizing power loss in electrical
transmission and operation. This breakthrough unlocks significant potential across key
application areas, including the development of high-efficiency power transmission
cables, highly reliable electrical contact materials, high-performance electric motors, and
advanced next-generation power and electronic components. In these critical sectors,
enhanced material conductivity directly correlates with superior product performance
and substantial energy efficiency gains, thereby positioning the graphene-copper

composite as a profound technological advantage.



Looking forward, The Sixth Element Group is focused on accelerating the
industrialization of these composites and exploring novel application frontiers.
Leveraging its fundamental strength in delivering superior conductivity, rapid adoption is
anticipated across high-growth sectors such as electric vehicles (EVs), renewable energy
systems, and smart grids. This innovative technology is poised to play a pivotal role in
fostering more energy-efficient societies worldwide and will undoubtedly confer a new

competitive edge upon industries relying on advanced electrical materials.

Source: https://www.c6th.com/news/2026-global-graphene-commercialization-summit-85578294.html

Collected: July 10, 2026 | Automated Research System (Gemini API)
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#02 OCSIAl Selected as Key Supplier for PowerCo's VW
EV Batteries with Single-Wall Carbon Nanotubes:
Boosting Fast Charging and Lifespan

Published Published July 08, 2026  Best Magazine JLZtE>7 LY

| overview

OCSIiAl has been selected as a primary supplier of its TUBALL™ single-wall carbon
nanotubes (SWCNTs) to PowerCo, Volkswagen Group's battery manufacturing
subsidiary, for its next-generation Unified Cell platform. Integrated into both anode
and cathode systems, these nanotubes are engineered to substantially improve the
energy density, fast-charging capability, and cycle life of lithium-ion batteries. This
strategic partnership aims to address critical performance demands for electric

vehicles, enabling higher charge/discharge currents while mitigating overheating

risks.



| N DEPTH

Background

The burgeoning electric vehicle (EV) market urgently demands advancements in battery
performance. Key consumer considerations such as rapid charging, extended driving
range (energy density), and battery longevity have historically presented trade-offs with
conventional battery technologies. OCSiAl's SWCNTs offer an innovative solution to
these challenges, unlocking the next generation of EV battery performance. Volkswagen
Group's PowerCo is strategically developing its high-performance, cost-efficient 'Unified
Cell' platform to solidify its leadership in the EV market, with OCSiAl's technology
forming a core component of this strategy. This aligns with VW Group's broader strategy
to reduce its product lineup by 50% by 2030, with a strong emphasis on EV battery
technology.

Key Findings

OCSiAl, a Luxembourg-based manufacturer of single-wall carbon nanotubes (SWCNTs),
has been named a primary supplier to PowerCo, Volkswagen Group's battery
manufacturing subsidiary, for its Unified Cell battery platform. The integration of
OCSiAl's TUBALL™ nanotubes into PowerCo's EV batteries is expected to significantly
improve energy density, fast charging performance, and overall cycle life, marking a

substantial leap in electric vehicle battery technology.



Technical Details

OCSiAl's TUBALL™ nanotubes are incorporated into both the graphite anode and
cathode systems of lithium-ion batteries. This integration substantially boosts electrical
conductivity within the electrode materials, leading to markedly improved electrical and
thermal performance of graphite anodes. As a result, battery cells can operate safely at
higher charge and discharge currents without overheating. Specifically, this technology
reduces internal battery resistance, suppresses heat generation during rapid charging,
and allows for greater energy storage within the same volume. Furthermore, the
nanotubes enhance the mechanical stability of electrodes, mitigating degradation over
extended charge-discharge cycles and significantly prolonging battery lifespan. OCSiAl's
established track record of supplying SWCNTSs to a majority of European EV battery
manufacturers underscores the technical reliability of this partnership. OCSiAl also
highlights a potential to reduce CO, emissions in conductive materials by up to 26%,

contributing to sustainable battery production.

Strategic Significance

OCSIiAl plans to initiate the supply of single-wall carbon nanotubes to PowerCo's
Salzgitter facility in Germany from its Serbian production site, with commencement
announced on June 29, 2026. This collaboration suggests that OCSiAl's SWCNTs are on
track to become a standard additive in the EV battery market. Additionally, OCSIAl
positions its SWCNTs as novel products for high-performance electrodes and emerging
battery chemistries, with the potential to reduce CO, emissions in conductive materials
by up to 26%. This dual benefit of enhanced performance and environmental
sustainability is expected to accelerate innovation across the entire EV industry,

contributing to more sustainable battery production practices.

Source: https://www.bestmag.co.uk/ocsial-to-supply-nanotubes-for-vw-powerco-cells/

Collected: July 10, 2026 | Automated Research System (Gemini API)
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#03 GMG Commences On-Time Operations of Second
Generation Graphene Production Plant with 10-Ton
Annual Capacity

Published July 06, 2026  Newsfile Corp.  Australia

| overview

Graphene Manufacturing Group Ltd. (GMG) announced the on-time completion and
startup of its Second Generation Technology Graphene Production Plant (Gen 2.0
Plant), capable of producing 10 tons of graphene annually. This plant significantly
boosts GMG's production capacity, supporting growing customer demand for its
graphene-enhanced batteries, coatings, lubricants, and other products. This milestone
marks a critical step in GMG's commercialization efforts, expanding global graphene

material supply.



| N DEPTH

Key Findings

Graphene Manufacturing Group Ltd. (GMG) has achieved a significant commercial
milestone by completing and commencing operations of its Second Generation
Technology Graphene Production Plant (Gen 2.0 Plant) on schedule. This new facility
boasts a substantial annual production capacity of 10 tons of graphene, establishing a

critical foundation to efficiently meet the company's escalating customer demand.

Technical & Application Details

The Gen 2.0 Plant utilizes GMG's proprietary graphene manufacturing process, enabling
the efficient and scalable production of high-quality graphene. The produced graphene
primarily supports the company's diverse product portfolio, which includes advanced
batteries (particularly for high-performance EV applications), energy-saving coating
materials like THERMAL-XR®, lubricant additives for enhanced industrial machinery
performance, and other novel graphene-enabled products. This expansion of production
capacity is vital for accelerating the market introduction of these products and ensuring

a stable supply to customers worldwide.

Background & Context

Graphene has long been hailed as a 'miracle material,' but large-scale production with
consistent quality has long been a major barrier to its commercialization. The
commissioning of GMG's Gen 2.0 Plant provides a robust solution to this challenge,
serving as a critical indicator of the graphene industry's maturation. This transition from
laboratory-scale research to full-fledged industrial production signifies that graphene is
increasingly establishing itself as a practical, high-performance material, rather than just

a research subject.



Strategic Significance & Outlook

With the new plant's operation, GMG is well-positioned to address the increasing global
demand for graphene. The growing needs for high-performance batteries in the electric
vehicle market, coupled with rising interest in thermal management solutions for data
centers and industrial facilities, present substantial growth opportunities for GMG's
graphene products. The company aims to lead next-generation materials science
through further production capacity expansion and continuous R&D in graphene
application technologies. Plans for building a 'factory for graphene factories' are also
underway, underscoring GMG's vision for establishing sustainable and highly efficient

production systems.

Source: https://www.newsfilecorp.com/release/304008/GMG-Reaches-Major-Commercial-Milestone-with-
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#04 Unexpected Discovery by Texas A&M Yields New
Graphene Oxide Production Method Using Methane
and Non-Thermal Plasma-Water Interface

Published Published July 03, 2026  Engineering News (71 ZA&MAZ) USA

| overview

Texas A&M University researchers have developed a groundbreaking method for
producing high-purity, single-layer graphene oxide using methane and a non-thermal
plasma-water interface. This scalable process operates under atmospheric conditions,
co-producing valuable hydrogen, and offers a significantly lower-cost and
environmentally friendlier alternative to traditional methods. The discovery promises
to accelerate industrial applications of graphene oxide by overcoming existing

production bottlenecks.
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Background

Graphene oxide (GO) stands as a critical intermediate in numerous nanomaterial
applications, highly valued for its exceptional surface area, straightforward chemical
functionalization, and excellent dispersibility. Despite its promise, the historical
production of GO has been plagued by significant challenges concerning environmental
impact, prohibitive costs, and scalability limitations. The new discovery from Texas A&M
University is poised to shatter these long-standing bottlenecks, paving the way for mass
production and a cost-effective supply of graphene oxide, which is expected to generate
ripple effects across the entire nanotechnology industry. Furthermore, the innovative
utilization of methane — an inexpensive and abundant resource — offers substantial

economic and strategic advantages.

Key Findings

A research team at Texas A&M University has serendipitously discovered and developed
a novel, highly efficient method for producing high-quality graphene oxide (GO). This
breakthrough relies on the unexpected combination of methane gas and a non-thermal
plasma-water interface. This groundbreaking discovery promises to substantially reduce
both the production cost and the environmental footprint of graphene oxide,

significantly broadening its industrial applicability across various sectors.



Technology and Applications

The innovative production method leverages methane, the primary constituent of natural
gas, as its principal carbon source. The key reaction occurs at the interface between a
non-thermal plasma and water, operating efficiently under atmospheric pressure. This
process boasts high energy efficiency and elegantly bypasses the need for the expensive
and complex procedures characteristic of conventional manufacturing. A critical
advantage of this technique is its ability to yield high-purity, single-layer graphene oxide.
Furthermore, the process simultaneously generates hydrogen, a valuable clean fuel, as a
byproduct, thereby significantly enhancing its overall sustainability. In stark contrast,
traditional graphene oxide production techniques, such as the Hummers method,
demand substantial quantities of strong acids and oxidizers, resulting in considerable
waste effluent and high energy expenditures. This new Texas A&M technology offers a
compelling solution to these challenges, poised to dramatically improve the cost-
competitiveness of graphene oxide across a wide array of applications, including
advanced electronic devices, sophisticated sensors, high-performance composite

materials, and cutting-edge energy storage systems.

Strategic Outlook and Implications

This newly developed manufacturing method marks a crucial stride toward achieving
truly scalable graphene oxide production. The research team is actively engaged in
further optimizing this technology, with a clear objective of industrial-scale
implementation. A specific focus involves enhancing hydrogen generation efficiency,
which holds the potential to forge a more sustainable ecosystem where graphene oxide
production is synergistically integrated with clean energy generation. Ultimately, this
technology is positioned to significantly accelerate the development of novel graphene-
based products and is expected to play a pivotal role in driving the widespread adoption

of next-generation, high-performance materials across industries.

Source: https://news.engineering.tamu.edu/news/2026/07/03/unexpected-discovery-yields-new-
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#05 GEMMABIo Secures ARPA-H Funding to Advance

LNP-Delivered mRNA Base Editing Strategy for Rare
Liver Diseases

Published July 10, 2026  BioSpace USA

BioSpace

| overview

GEMMABIo announced securing ARPA-H funding to develop four mRNA-encoded
base editing products delivered via lipid nanoparticles (LNPs) in collaboration with
Profluent. This innovative strategy targets four pathogenic mutations across two rare
monogenic liver diseases: homozygous familial hypercholesterolemia (HoFH) and
maple syrup urine disease (MSUD). LNP-mediated mRNA base editing offers a highly
specific gene therapy approach for the liver, potentially providing the first definitive

treatments for these severe rare conditions.
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Key Findings

GEMMABIo has been awarded funding from ARPA-H (Advanced Research Projects
Agency for Health) to accelerate its groundbreaking base editing strategy for rare liver
diseases. In a strategic collaboration with Profluent, GEMMABIo will develop four novel
base editing products encoded by messenger RNA (mRNA) and delivered via lipid
nanoparticles (LNPs). This initiative aims to precisely correct specific genetic mutations,
offering new hope for severe rare liver diseases where treatment options have been

severely limited.

Technical & Clinical Details

The program targets a total of four pathogenic mutations in two distinct rare monogenic
liver diseases: homozygous familial hypercholesterolemia (HoFH) and maple syrup urine
disease (MSUD). HoFH is characterized by severe hypercholesterolemia due to mutations
in the LDL receptor gene, increasing the risk of premature cardiovascular events. MSUD,
caused by genetic defects in the branched-chain alpha-keto acid dehydrogenase
complex, leads to amino acid metabolism disorders and the accumulation of neurotoxic
metabolites. GEMMABIo's approach involves LNP-encapsulated mRNA being specifically
delivered to liver cells. Once inside, the encoded base editing tools (Cas proteins and
guide RNAs) are expressed, directly and irreversibly converting specific genomic DNA
bases, such as A to G or C to T, with high efficiency and precision. This aims to
permanently correct the single-base mutations responsible for these diseases, leading to

a lasting therapeutic effect.



Background & Context

Rare liver diseases represent a high unmet medical need, with limited effective
treatments due to the small patient populations hindering research and development.
Monogenic diseases, in particular, hold the promise of curative treatment through
genetic-level correction. LNPs, widely recognized for their efficacy and safety in COVID-
19 mRNA vaccines, have shown high tropism for the liver, making them a promising
carrier for liver-targeted gene therapies. Base editing technology is a next-generation
genome editing tool that reduces the risk of off-target effects associated with double-
stranded DNA breaks in traditional CRISPR-Cas9 systems, enabling safer and more
precise genomic modifications. The ARPA-H funding is crucial support to accelerate the

clinical application of this innovative technology.

Strategic Significance & Outlook

The collaboration between GEMMABIo and Profluent has the potential to fundamentally
transform the treatment paradigm for rare liver diseases. Initial development success
could provide definitive therapeutic options for patients with HoFH and MSUD.
Furthermore, this LNP-delivered mRNA-based base editing platform holds broad
potential for expansion to numerous other genetic diseases, especially those targeting
the liver. The advancement of this technology will play a critical role in shaping the future

of personalized and precision medicine.

Source: https://www.biospace.com/press-releases/gemmabio-awarded-arpa-h-funding-to-pursue-
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#06 ICNTN International Conference Convenes in

Prague to Discuss Nanotoxicology and Nanoparticle
Toxicity

Published Published July 02, 2026 Wasetorg Fx 1

| overview

The International Conference on Nanotoxicology and Toxicity of Nanoparticles
(ICNTN), held in Prague on July 2-3, 2026, brought together global leaders in science,
research, and policy. This critical summit served as a vital forum for exchanging the
latest findings on nanomaterial biological effects, environmental fate, and risk
assessment. Discussions emphasized international collaboration to develop 'Safe by
Design' principles and harmonized regulatory guidelines, crucial for managing the

societal impact of increasingly pervasive nanotechnology.
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Background

While nanotechnology continues to drive transformative advancements across diverse
fields such as medicine, electronics, energy, and environmental remediation, its rapid
proliferation concurrently raises significant concerns regarding the potential risks of
nanomaterials to human health and the environment. Nanoscale substances exhibit
unique physicochemical properties that can lead to behaviors distinct from conventional
chemicals, making the establishment of novel toxicity assessment methods and robust
regulatory frameworks an imperative global challenge. The International Conference on
Nanotoxicology and Toxicity of Nanoparticles (ICNTN), held in Prague, Czech Repubilic,
from July 2-3, 2026, served as a crucial global forum to consolidate the latest scientific
knowledge, foster international dialogue, and strengthen cooperation in this rapidly

evolving field.

Technical Insights and Research Highlights

The ICNTN summit brought together leading academic scientists, researchers, and
policymakers from around the world, serving as a vital platform for sharing cutting-edge
research and expert insights. Detailed presentations covered the impact of various types
of nanomaterials—including metal nanoparticles, carbon nanotubes, and quantum dots
—on biological systems, from cellular and tissue levels to whole organisms. Researchers
presented data elucidating how critical parameters such as nanoparticle size, shape,
surface modification, and chemical composition influence toxicity. Discussions also
delved into the complex in-body behavior of nanomaterials, encompassing their
absorption, distribution, metabolism, and excretion (ADME), as well as potential long-

term health effects.

Beyond biological impacts, significant attention was given to the environmental fate and
behavior of nanomaterials upon their release into compartments such as soil, water, and
air, alongside their broader ecological implications. A key theme emerging from the
technical sessions was the progress in standardizing and streamlining nanotoxicity
assessment. This included presentations on the development and application of
innovative *in vitro* and *in vivo* toxicity testing models, advancements in
computational toxicology methods, and the deployment of high-throughput screening

technologies, all geared towards more efficient and reliable hazard characterization.



Strategic Outlook and Future Directions

The extensive discussions at ICNTN represent significant steps towards embedding 'Safe
by Design' principles into the development lifecycle of nanomaterials. A core objective
was to enhance international collaboration in nanotoxicology research and work towards
harmonizing regulatory guidelines for nanomaterials globally. As the development and
application of nanomaterials continue to accelerate, a consensus emerged among
participants that ongoing research and sustained international dialogue are
indispensable for deepening our understanding of their safety profiles and ensuring

robust public health and environmental protection.

By fostering a common foundation for scientists, industry stakeholders, and regulatory
bodies, ICNTN plays a crucial role in enabling society to safely harness the transformative
benefits of nanotechnology while proactively mitigating its potential risks. The insights
gleaned from Prague will undoubtedly inform future research agendas, policy

development, and the responsible innovation of nanomaterials worldwide.

Source: https://waset.org/nanotoxicology-and-toxicity-of-nanoparticles-conference-in-july-2026-in-
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#07 Gold Nanoplatforms Enable Phenotypic

Reprogramming and Closed-Loop Theranostics for
Cancer Stem Cells

Published July 02, 2026  Dove Medical Press International

Precision
treatment

| overview

Novel gold nanoparticle (AuNP) platforms have demonstrated significant potential for
targeting cancer stem cells (CSCs), offering a path to overcome multi-drug resistance
and prevent recurrence. These AuNPs enhance radiosensitization, support
photothermal therapy (PTT), and disrupt CSC bioenergetic dependencies. The
integration of real-time metabolic feedback and macro-surveillance promises to
achieve precision therapy against CSC-driven relapse, addressing a critical unmet

need in oncology.



| N DEPTH

Key Findings

A new gold nanoparticle (AuNP) platform has shown promising results in phenotypically
reprogramming cancer stem cells (CSCs) and enabling closed-loop theranostics. This
innovative approach holds the potential to overcome multi-drug resistance in CSCs and
effectively suppress cancer recurrence. By integrating real-time metabolic feedback with
macroscopic surveillance, the technology aims to achieve highly personalized and
precise therapies against CSCs, which are often the root cause of treatment failure and

relapse in cancer patients.

Technical / Clinical Details

The study demonstrated that AuNPs exert their therapeutic effects on CSCs through
multiple mechanisms. Firstly, AUNPs act as radiosensitizers, enhancing the efficacy of
radiation therapy by increasing localized energy deposition and DNA damage in CSCs.
Secondly, they significantly improve the efficiency of photothermal therapy (PTT), where
absorbed laser energy is converted into heat to selectively ablate cancer cells. Thirdly,
and critically, these AuNPs disrupt the specific bioenergetic dependencies of CSCs,
targeting their unique metabolic pathways essential for survival and thereby

undermining their multi-drug resistance mechanisms.

¢ Enhanced Radiosensitization: AUNPs amplify the effects of radiation, leading to

increased DNA damage and cell death in CSCs.

e Optimized Photothermal Therapy (PTT): AuNPs absorb near-infrared light,
converting it to heat that selectively eradicates CSCs with greater precision than

traditional thermal ablation.

e Disruption of Bioenergetic Dependencies: By targeting the aberrant energy
metabolism of CSCs (e.g., glycolysis, mitochondrial respiration), AuNPs cut off their

vital energy supply, making them vulnerable.

These multifaceted actions allow for direct targeting of CSCs, a population of cells
notoriously resistant to conventional chemotherapy and radiation, thereby maximizing
therapeutic outcomes. The platform's ability to provide real-time metabolic feedback

implies dynamic adjustment of treatment, enhancing precision and effectiveness.



Background & Context

Cancer stem cells are widely recognized as the primary drivers of tumor initiation,
progression, metastasis, and, most importantly, resistance to conventional cancer
therapies and subsequent relapse. The inherent drug resistance of CSCs represents a
significant hurdle in achieving long-term remission for many cancer types. Traditional
treatments often fail to eliminate these resilient cells, making the development of CSC-
targeted therapies a critical priority in oncology. Gold nanoparticles, with their superior
biocompatibility, facile surface functionalization, and tunable optical properties, have
rapidly emerged as leading candidates for drug delivery, imaging, and thermal ablation
in cancer. This research underscores the transformative potential of nanotechnology in

addressing the previously intractable problem of CSC eradication.

Strategic Significance & Outlook

This AuNP-based platform could revolutionize cancer treatment by offering a new
paradigm for managing and potentially curing advanced cancers. The closed-loop
theranostic approach enables real-time monitoring of treatment response and adaptive
optimization based on individual patient profiles, moving towards truly personalized
medicine. Future work will focus on extensive in vivo validation and subsequent clinical
trials to establish both the safety and efficacy of this technology. Key next steps include
evaluating its applicability across diverse cancer types, assessing synergistic effects with
existing therapies, and scaling up production for clinical translation. If successful, this
technology promises to dramatically reduce cancer recurrence rates and significantly

improve patient survival and quality of life.

Source: https://www.dovepress.com/gold-nanoplatforms-for-phenotypic-reprogramming-and-closed-

loop-theran-peer-reviewed-fulltext-article-1JN
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#08 Synthetic-Oxides LLC Launches Commercial Supply
of Accel-O-Rust Nanoporous Ferric Oxide, Promising
Breakthroughs in Battery Performance

Published July 06, 2026  EINPresswire.com  USA

Published July 6, 2026, EINPresswire.com

Synthetic-Oxides beguaned commmercial supply of nanoporous iron.-oxid:n “Accel-Rust” Rust”
under thetol trademaitid, diarmtannally improving improving battery battery performance

| overview

Synthetic-Oxides LLC announced the commercial availability of its nanoporous ferric
oxide (NFO), trademarked as “"Accel-O-Rust,” by mid-to-late July 2026. This NFO is
designed to dramatically enhance the performance of batteries and supercapacitors
by maximizing electrode/electrolyte contact area and significantly shortening lithium
or sodium ion diffusion distances due to its highly porous structure. The company
claims to be the "world's sole commercial source" for nanoporous Fe203, marking a

significant advancement for energy storage technologies.
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Key Findings

Synthetic-Oxides LLC has announced that its groundbreaking nanoporous ferric oxide
(NFO), marketed under the trademark “"Accel-O-Rust,” will become commercially
available for sampling in mid-to-late July 2026. This NFO significantly boosts the
performance of batteries and supercapacitors by maximizing the electrode/electrolyte
contact area through its engineered porous structure and dramatically shortening the
diffusion distance for lithium or sodium ions. The company proudly positions itself as the
"world's sole commercial source" for nanoporous Fe203, anticipating a substantial

impact on energy storage technologies.

Technical / Product Details

The core innovation of Accel-O-Rust lies in its nanoscale porous structure, which is
fabricated through a proprietary synthesis process. This unique architecture enhances

energy storage device performance in several critical ways:

e Maximized Electrode/Electrolyte Contact Area: The vastly increased surface area

provides a greater number of active sites, facilitating faster charge transfer kinetics.

¢ Drastically Shortened lon Diffusion Distances: The intricate nanoporous network
offers very short pathways for lithium or sodium ions to traverse within the electrode

material, significantly improving charge and discharge rates.
e High-Rate Capability: Enhanced ion transport allows for operation at higher current
densities, enabling rapid charging and discharging.

¢ High Capacity and Stability: The efficient utilization of active material contributes to

higher capacities while maintaining long-term cycling stability.

This material is expected to find wide applications not only in high-performance
batteries and supercapacitors but also in other areas such as catalysis and adsorption

technologies.



Background & Context

Energy storage technologies are paramount for the proliferation of electric vehicles, the
integration of renewable energy sources into the grid, and the evolution of portable
electronic devices. However, existing battery technologies continue to face challenges in
terms of energy density, charging speed, lifespan, safety, and cost. The performance of
electrode materials is a decisive factor in overcoming these limitations. Nanomaterials,
with their high surface areas and unique physicochemical properties, have been
identified as key enablers for breakthroughs in next-generation energy storage devices.
Synthetic-Oxides LLC's Accel-O-Rust specifically addresses these challenges by offering a

concrete solution in the form of nanoporous ferric oxide to the market.

Strategic Significance & Outlook

The commercial availability of Accel-O-Rust from Synthetic-Oxides LLC could significantly
disrupt the battery and supercapacitor markets. Demand is anticipated to be particularly
high in sectors requiring high-performance and long-lifecycle energy storage, such as
EVs, stationary grid storage, and advanced consumer electronics. The company's claim as
the "world's sole commercial source" suggests a strong competitive advantage in the
initial phase. Future strategic steps will involve scaling up material production, further
optimizing performance, and forging partnerships with diverse device manufacturers to
expand its application range. This innovative material represents a critical stride towards

accelerating the energy transition and enabling a more sustainable society.

Source: https://www.einpresswire.com/article/924400328/performance-tuned-nanoporous-ferric-oxide-
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#09 Au/Ce0O2-VO Photocatalyst Achieves 80%
Selectivity for Efficient CO2 to C2H6 Conversion
Without Sacrificial Reagents

Published July 08, 2026  Journal of Photochemistry and Photobiology C: Photochemistry Reviews

Y

International
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| overview

A new study reports that gold nanoparticle-modified ceria (Au/CeO2-VO) functions as
an efficient photocatalyst for converting CO2 into C2+ solar fuels. This catalyst
achieved a high C2H6 production activity of 51.7 pmol-g™"-h™" with up to 80% C2H6
selectivity, crucially without the need for sacrificial reagents. The method of Ag
cocatalyst loading significantly influenced CO production rates, with highly dispersed
small Ag nanoparticles proving essential for efficient CO2 reduction. This
breakthrough holds promise for sustainable energy production and closing the

carbon loop.
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Key Findings

An efficient strategy for the photoreduction of carbon dioxide (CO2) to C2+ solar fuels,
such as ethane (C2H6), has been reported using an Au nanoparticle-modified ceria
(Au/Ce02-VO) photocatalyst. This catalyst achieved a remarkable C2H6 production
activity of 51.7 umol-g™-h™" with up to 80% C2H6 selectivity, notably under sacrificial-
reagent-free conditions. This represents a significant breakthrough in utilizing solar

energy for carbon resource valorization.

Technical / Measurement Details

The research employed a composite material (Au/CeO2-VO) where gold (Au)
nanoparticles were modified onto ceria (CeO2) with oxygen vacancies (VO). The Au
nanoparticles facilitate visible-light absorption through plasmon resonance effects, while
the oxygen vacancies in CeO2 assist in CO2 molecule activation and electron transfer. A
key observation was that the method of Ag cocatalyst loading significantly influenced
the CO production rate, demonstrating that highly dispersed small Ag nanoparticles are
crucial for efficient CO2 reduction. This precise control over cocatalyst structure

dramatically improves the conversion process from CO2 to multi-carbon fuels.

e Catalyst Composition: Gold nanoparticles modified on ceria with oxygen vacancies.
e Primary Product: C2+ hydrocarbons, predominantly ethane (C2H®6).

e C2H6 Activity: 51.7 pmol-g”"-h™" (without sacrificial agents).

e C2H6 Selectivity: Up to 80%.

e Ag Cocatalyst Impact: Highly dispersed Ag nanoparticles contribute significantly to

CO production rate and overall CO2 reduction efficiency.

These results underscore the critical role of nanoparticle size, dispersion, and
modification in controlling both the activity and selectivity of heterogeneous catalysis

reactions.



Background & Context

Addressing global warming and developing sustainable energy sources are paramount
challenges, necessitating strategies to reduce atmospheric CO2 concentrations.
Photocatalytic CO2 reduction, which uses solar energy to convert CO2 into valuable
chemicals and fuels, offers a promising solution. However, CO2 is a highly stable
molecule requiring multi-electron reduction processes, making the development of high-
activity and high-selectivity catalysts a major barrier. Historically, producing single-
carbon (C1) products like methane (CH4) or ethylene (C2H4) has been challenging, but
converting CO2 to C2+ solar fuels such as ethane (C2H6) or propane (C3H8) requires
even more complex reaction pathways and sophisticated catalytic control. This study

directly addresses the formidable challenge of C2+ fuel generation from CO2.

Strategic Significance & Outlook

The success of the Au/CeO2-VO photocatalyst marks a substantial advancement in solar
energy conversion technologies. The ability to efficiently generate C2+ solar fuels
without sacrificial reagents significantly reduces costs and environmental impact, paving
the way for practical applications. Future research will focus on improving the long-term
stability of the catalyst, developing larger-scale reaction systems, and evaluating
performance under realistic solar spectra. A deeper understanding of the Ag cocatalyst's
role and refined synthesis techniques for optimal nanoparticle structure and dispersion
will also be crucial. If commercialized, this technology could accelerate the realization of
a carbon-circular economy powered by renewable energy, offering sustainable

alternatives for the chemical and energy industries.
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#10 All-Inorganic Perovskite Quantum Dots Achieve
15.1% Power Conversion Efficiency with Enhanced
Stability for Photovoltaics

Published Published July 09, 2026  ResearchGate (Springer Nature Singapore D& £E£5)

International

| overview

All-inorganic CsPbl3 perovskite quantum dots (QDs) have demonstrated a significant
breakthrough in photovoltaic (PV) research, achieving a power conversion efficiency
(PCE) of 15.1% (with a stabilized output of 14.61%). This advance capitalizes on the
QDs' unique properties—including a tunable bandgap, strong light absorption, and
potential for multiple exciton generation (MEG)—to deliver both high efficiency and
superior mechanical stability. Bridging the gap between nanomaterials science and
energy research, this innovation marks a critical step towards developing more

sustainable and efficient solar energy technologies.
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Background

The global imperative to transition towards sustainable energy sources places solar
power as a critically promising solution. While mature silicon-based solar cell
technologies continue to dominate, they present inherent limitations in manufacturing
cost, weight, and rigidity. Quantum dot (QD) solar cells have emerged as a frontrunner
among next-generation photovoltaic (PV) technologies, offering the potential for
reduced manufacturing costs, enhanced flexibility, and significantly higher efficiencies.
Crucially, QDs leverage quantum phenomena like multiple exciton generation (MEG),
which holds the promise of surpassing the theoretical Shockley-Queisser limit for
conventional solar cells. This research intrinsically converges the leading edges of

nanomaterials science and energy research.

Key Findings

Researchers have achieved a significant breakthrough in photovoltaic (PV) technology
utilizing all-inorganic CsPbl3 perovskite quantum dots (QDs), demonstrating both
remarkable efficiency and superior mechanical stability. Champion cells recorded an
impressive power conversion efficiency (PCE) of 15.1%, with a robust stabilized power
output of 14.61%. This achievement firmly establishes all-inorganic perovskite QDs as a
highly promising candidate for next-generation solar cells. Their unique properties,
including a size-tunable bandgap, strong broad-spectrum light absorption, and the
potential for multiple exciton generation (MEG)—a quantum phenomenon where one
high-energy photon creates multiple electron-hole pairs—are pivotal to this enhanced
performance. A critical advantage of these all-inorganic CsPbl3 QDs is their superior
device stability compared to conventional organic-inorganic hybrid perovskites, which
are often susceptible to degradation from moisture and heat. This synergy of high
efficiency and enhanced stability represents a crucial advancement towards commercial

viability.
Technical Details
The key technical specifications and advantages observed in this study include:

e Material System: All-inorganic CsPbl3 Perovskite Quantum Dots.

e Peak Power Conversion Efficiency (PCE): 15.1% for champion devices.



e Stabilized Power Output: 14.61%.

e Core QD Advantages: Size-tunable bandgap, exceptional broad-spectrum light
absorption, and inherent multiple exciton generation (MEG) capability, which allows

for conversion beyond traditional single-exciton limits.

Strategic Significance & Outlook

The demonstrated high efficiency and robust stability of CsPbl3 perovskite QDs
represent a substantial leap forward for the commercialization of next-generation solar
cell technology. Future research will be directed towards further optimizing QD
performance, developing scalable manufacturing techniques, and rigorously evaluating
real-world performance through long-term outdoor testing. Concurrent efforts are also
progressing on novel device architectures that leverage advanced quantum phenomena
such as multiple exciton generation (MEG) and singlet fission (SF). As these technologies
mature, QD solar cells are poised to complement or even replace conventional PV
technologies, unlocking broader application possibilities. This will significantly accelerate
the deployment of cost-effective, highly efficient, and sustainable solar energy solutions,

thereby making a profound contribution to global energy transformation efforts.
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#11 CNT/Copolymer Hybrid Interphase Dramatically
Enhances Thermal Conductivity and Mechanical
Strength in Carbon Fiber Composites

Published July 08, 2026  Thermo-X International

| overview

A new study demonstrates a significant simultaneous improvement in thermal
conductivity and mechanical strength of carbon fiber (CF)/epoxy composites by
coating CF with a CNT/copolymer hybrid interphase. The resulting CF@(CNT/P)/epoxy
composites showed a 32.4% increase in interlaminar shear strength and a 46.2%
increase in flexural strength, alongside improved in-plane and out-of-plane thermal
conductivities. Furthermore, an electromagnetic shielding effectiveness of 38.6 dB was
achieved, paving the way for broad applications in high-power electronic information

systems.
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Key Findings

A novel approach has been developed that revolutionize the performance of carbon
fiber (CF)/epoxy composites. By coating carbon fibers with a carbon nanotube
(CNT)/copolymer hybrid interphase, researchers have demonstrated a significant
simultaneous enhancement in both the thermal conductivity and mechanical strength of
the composite material. This innovative CF@(CNT/P)/epoxy composite not only achieved
a 32.4% increase in interlaminar shear strength (ILSS) and a 46.2% increase in flexural

strength but also exhibited excellent electromagnetic shielding effectiveness.

Technical / Measurement Details

The research team first created a specific hybrid layer of CNTs and a copolymer on the
surface of carbon fibers. This interphase layer is crucial not only for improving adhesion
between the CF and the epoxy matrix but also for effectively transferring the superior
thermal and electrical properties of CNTs throughout the composite material.
Specifically, this CNT/copolymer hybrid layer enhances the composite's performance in

the following aspects:

¢ Improved Mechanical Strength: A 32.4% increase in interlaminar shear strength
improves resistance against delamination, while a 46.2% increase in flexural strength

significantly enhances the material's rigidity and fracture toughness.

¢ Enhanced Thermal Conductivity: Leveraging the high thermal conductivity of CNTs,
both in-plane and out-of-plane thermal conductivities of the composite are
improved. This is critical for heat dissipation and thermal management in high-power

electronic devices.

e Electromagnetic Shielding Effectiveness: A high electromagnetic shielding
effectiveness of 38.6 dB was demonstrated, which is highly effective for blocking
external electromagnetic interference and preventing malfunctions in internal

electronic equipment.

These properties indicate that the CNT/copolymer interphase acts not merely as an
adhesive but as a "smart layer" that enhances the overall functionality of the composite

material.



Background & Context

Industries such as aerospace, automotive, and electronics constantly demand
lightweight, high-strength, and multifunctional composite materials. Particularly, thermal
management and electromagnetic compatibility (EMC) are critical challenges influencing
the reliability and performance of electronic information systems, which are increasingly
dense and high-power. While traditional carbon fiber reinforced plastics (CFRPs) excel in
lightweight and high strength, they have limitations in thermal conductivity and
electromagnetic shielding performance. CNTs, with their high aspect ratio and excellent
electrical and thermal properties, have been investigated as promising nanomaterials to
address these issues. However, uniform dispersion within the composite and good
interfacial bonding with the matrix have been major barriers to commercialization. The
development of this CNT/copolymer hybrid interphase offers an innovative solution to

overcome these challenges.

Strategic Significance & Outlook

This CF@(CNT/P)/epoxy composite technology is expected to find broad applications in
fields requiring advanced thermal management and electromagnetic shielding, such as
high-power electronic information systems, advanced aerospace structures, and
lightweight components for next-generation EVs. The ability to simultaneously enhance
thermal conductivity, mechanical strength, and electromagnetic shielding effectiveness
enables multifunctionality previously difficult to achieve with conventional materials.
Future efforts will focus on validating the scalability of the material manufacturing
process, assessing long-term durability, and conducting tests for integration into specific
products. If commercialized, this technology could establish new standards for the
design and manufacturing of high-performance composite materials, contributing to the

advancement of various cutting-edge industries.
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#12 In Vivo Proof-of-Concept Confirms Safety and

Efficacy of Gold Nanoparticle-Mediated Photothermal
Therapy for Head and Neck Cancer

Published July 05, 2026  International Journal of Pharmaceutics  International

| overview

An in vivo proof-of-concept study has reported the safety and efficacy of localized
gold nanoparticle (AuNP)-mediated photothermal therapy (PTT) for head and neck
cancer. AuNP-mediated PTT offers distinct advantages over conventional thermal
ablation, attributed to its easily tunable irradiation light properties and intrinsic
hyperthermic capability. The research meticulously evaluated AuNP synthesis and
characterization, safety under laser non-activation, and efficacy upon laser activation,
generating significant promise for new therapeutic options in refractory head and

neck cancers.
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Key Findings

An in vivo proof-of-concept study has successfully demonstrated the safety and efficacy
of localized gold nanoparticle (AuNP)-mediated photothermal therapy (PTT) for head
and neck cancer in animal models. This therapeutic approach offers significant
advantages over surgical resection and conventional thermal ablation, primarily due to
its easily tunable irradiation light properties and its ability to generate heat uniformly
from within the tissue. This breakthrough offers new, potentially more effective options

for treating challenging head and neck cancers.

Technical / Clinical Details

AuNP-mediated PTT leverages the unique property of gold nanoparticles to absorb
specific wavelengths of light (typically near-infrared) and convert that energy into heat.
This process allows for the localized generation of concentrated heat at the tumor site,
effectively destroying cancer cells while minimizing damage to surrounding healthy

tissues. The study meticulously evaluated several key aspects:

¢ AuNP Synthesis and Characterization: AuNPs of optimal size and shape for
therapeutic application were synthesized and thoroughly characterized for stability,
light absorption properties, and biocompatibility. The physicochemical properties of
nanoparticles are crucial in determining the efficiency of PTT and their in vivo

behavior.

o Safety Evaluation Under Laser Non-Activation: Biocompatibility and toxicity were
assessed after AUNP administration to tumor sites but without laser irradiation. No
significant systemic toxicity or local side effects were observed, confirming their safety

profile.

e Efficacy Evaluation Upon Laser Activation: In vivo models demonstrated that laser
activation of AuNPs successfully induced tumor regression and necrosis. The
controlled temperature elevation within the tumor and high therapeutic efficacy were

clearly shown.

A major benefit of this therapeutic modality is its ability to deliver precise thermal energy
to deep-seated or irregularly shaped tumors using non-invasive or minimally invasive

methods.



Background & Context

Head and neck cancers often present significant challenges for conventional treatments
such as surgery, radiation, and chemotherapy due to their complex anatomical location.
Preservation of function and cosmetic outcomes are also critical considerations.
Advanced cases frequently exhibit high local recurrence rates, leading to poor patient
prognoses. Existing thermal ablation techniques are often invasive, and controlling heat
diffusion remains difficult, raising concerns about damage to surrounding healthy
tissues. Against this backdrop, there has been a strong demand for more selective and
minimally invasive therapeutic options, leading to extensive research into AuUNP-

mediated PTT as a promising candidate.

Strategic Significance & Outlook

The successful in vivo proof-of-concept for AuNP-mediated PTT in head and neck cancer
opens a significant pathway toward clinical translation. Future research will focus on
long-term safety and efficacy evaluations in more advanced animal models, followed by
progression to human clinical trials. Key priorities include optimizing AuNPs for various
head and neck cancer pathologies and stages, establishing precise laser irradiation
protocols, and assessing synergistic effects with existing therapies (e.g., radiation,
chemotherapy, immunotherapy). Clinical introduction of this technology is expected to
significantly improve treatment outcomes and quality of life for head and neck cancer
patients. As precision medicine advances, the potential of this nanotechnology-enabled

therapeutic modality is immense.

Source: https://www.researchgate.net/publication/408464574_Localized_gold_nanoparticles-

mediated_photothermal_therapy_for_head_and_neck_cancer_in_vivo_proof-of-concept
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#13 Journal of Nanostructures July 2026 Issue Features
Research on Optical Property Modulation in TiO,
Nanoparticle-Treated Colorectal Cancer Cells

Published Published 2026-07 Journal of Nanostructures - = >

| overview

The July 2026 issue of the Journal of Nanostructures (Volume 16, Issue 3) features a
collection of cutting-edge research in nanostructured materials science and
engineering. A standout study reveals how titanium dioxide (TiO) nanoparticles
induce concentration-dependent modulation of optical properties in HCT116
colorectal cancer cells, offering new avenues for diagnostics and therapeutics. The
issue also explores advancements such as novel silicon dioxide-decorated selenium

nanoparticles and graphene oxide-supported silver nanoparticles, showcasing the

broad potential of nanomaterials.
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Background

Nanotechnology, the manipulation of matter at atomic and molecular scales to engineer
novel functional materials and devices, stands as a pivotal innovation frontier of the 21st
century. Nanostructured materials, distinguished by unique properties like quantum size
effects and exceptionally high surface area—attributes largely absent in their
conventional bulk counterparts—are poised to revolutionize sectors ranging from
electronics and medicine to energy and environmental science. Specialized publications,
such as the Journal of Nanostructures, are crucial in disseminating pioneering research in
this dynamic field, thereby fostering global knowledge exchange and collaborative

scientific endeavors.

Key Findings

The July 2026 issue of the Journal of Nanostructures (Volume 16, Issue 3) delivers a
robust collection of research pushing the boundaries of nanostructured materials
science. A pivotal study highlights the concentration-dependent modulation of optical
properties in HCT116 colorectal cancer cells when treated with titanium dioxide (TiO,)
nanoparticles. This discovery provides novel insights into the intricate interplay between
nanomaterials and biological systems, suggesting promising avenues for developing
advanced optical diagnostic tools and nanoparticle-based therapeutic strategies for

cancer.

Beyond this significant finding, the issue also showcases a range of innovative
nanomaterial advancements. Researchers report the successful preparation and
comprehensive characterization of novel selenium nanoparticles decorated on a silicon
dioxide (SiO,) matrix. This hybrid structure aims to enhance the stability and functionality
of selenium nanoparticles, which are recognized for their potential in biological
applications and catalysis. Another notable development involves a new composite
material featuring silver nanoparticles (AgNPs) meticulously decorated on graphene
oxide (GO). Leveraging the superior antimicrobial and sensing capabilities of AgNPs, this
composite is poised for diverse applications, from advanced water treatment systems

and biosensors to various medical interventions.



The issue further includes numerous contributions on the synthesis, characterization, and
application of a broad spectrum of nanostructures, including semiconductor, magnetic,

and carbon-based nanomaterials, underscoring the versatility of this field.

Collectively, these studies not only demonstrate the transformative power of harnessing
the unique properties of nanomaterials across medicine, environmental science, and
materials engineering but also highlight their direct contribution to advancing diagnostic
technologies and creating more effective treatments. The research published here sets
the stage for future efforts to translate these fundamental discoveries into practical,
high-performance nanomaterials and nanodevices, with ongoing work expected to
address in vivo behavior, long-term stability, and scalable production methods. Such
advancements are crucial for fostering a sustainable society and enhancing human well-

being.
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#14 Pt Nanoparticles Anchored on Polyelectrolyte-
Functionalized Carbon Fibers Achieve 0.85V Half-Wave

Potential with Superior Stability for ORR Catalysis in
Fuel Cells

Published July 06, 2026  Journal of Materials Science  International

| overview

A new study has developed a method to anchor platinum (Pt) nanoparticles onto
polyelectrolyte-functionalized carbon fibers, resulting in an efficient and stable
electrocatalyst for the oxygen reduction reaction (ORR). This CF-Pt catalyst exhibited
remarkable ORR performance, including a high half-wave potential of 0.85V, a large
limiting current density of 6.17 mA cm™, a low Tafel slope of 171 mV dec™, and
excellent long-term stability. This strategy offers a promising pathway for designing

highly active, durable, and cost-effective Pt-based catalysts for energy conversion

devices.
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Key Findings

A novel method has been developed to significantly enhance the efficiency of the
oxygen reduction reaction (ORR) in energy conversion devices like fuel cells, by
anchoring platinum (Pt) nanoparticles onto polyelectrolyte-functionalized carbon fibers
(CF). This newly engineered CF-Pt catalyst demonstrated exceptional ORR performance,
including a high half-wave potential of 0.85 V, a substantial limiting current density of
6.17 mA cm™, a low Tafel slope of 171 mV dec™, and remarkable long-term stability,

establishing its high potential as a high-performance and durable electrocatalyst.

Technical / Measurement Details

In this research, carbon fiber surfaces were first modified with a specific polyelectrolyte,
followed by the uniform anchoring of Pt nanoparticles onto these functionalized carbon
fibers. The polyelectrolyte layer plays a crucial role in enhancing the dispersion of Pt
nanoparticles and promoting strong bonding between the carbon fibers and Pt
nanoparticles, thereby improving catalyst stability. The optimized CF-Pt catalyst exhibited

the following electrochemical characteristics:

e High Half-Wave Potential: 0.85 V vs. RHE. This indicates a low overpotential
required for initiating ORR, directly contributing to improved energy conversion

efficiency.
e Large Limiting Current Density: 6.17 mA cm™. This demonstrates the catalyst's high

capability to efficiently reduce oxygen molecules.

e Low Tafel Slope: 171 mV dec™". This value suggests faster kinetics for the ORR,

implying a favorable voltage response to current density.

¢ Excellent Long-Term Stability: The catalyst exhibited minimal performance
degradation under continuous electrochemical cycling, demonstrating high durability.

This is critically important for extending the lifespan of practical fuel cells.

These results clearly indicate that polyelectrolyte-functionalized carbon fibers serve as

effective supports for Pt nanoparticles, substantially boosting ORR catalytic performance.



Background & Context

Fuel cells are highly anticipated as a clean technology for efficiently converting hydrogen
energy into electricity, with wide-ranging applications in electric vehicles, stationary
power generation, and portable electronics. However, one of the primary challenges for
fuel cells is the sluggish kinetics of the oxygen reduction reaction (ORR at the cathode),
which requires highly active catalysts to accelerate. While platinum (Pt) currently stands
as the most superior ORR catalyst, its scarcity and high cost represent significant barriers
to the commercialization of fuel cells. Consequently, developing Pt-based catalysts with
comparable or superior performance and durability, while reducing Pt loading, has
become an urgent task for researchers worldwide. This study presents a promising

solution to this critical challenge.

Strategic Significance & Outlook

This strategy of anchoring Pt nanoparticles on polyelectrolyte-functionalized carbon
fibers offers a new avenue for designing highly active, durable, and cost-effective Pt-
based catalysts for energy conversion devices. Future research will focus on further
reducing Pt loading while maintaining or improving performance, developing large-scale
production techniques, and evaluating long-term performance in actual fuel cell stacks. If
commercialized, this technology is expected to enhance the cost-competitiveness of fuel
cells and promote their wider adoption, thereby contributing significantly to the
realization of a sustainable energy society. Furthermore, this approach is applicable to
the development of other noble metal and non-noble metal catalysts, promising broader

ripple effects across catalyst science.
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#15 Precise Doping Control in Pd-Filled CNT Transistors
Halves Contact Resistance and Quadruples On-Current,
Accelerating Carbon Electronics

Published July 07, 2026  Wiley (Small) International
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| overview

A new study established a controllable doping strategy for single-walled carbon
nanotube (SWCNT) transistors by combining palladium (Pd) encapsulation and
electron beam irradiation. This innovative approach halved contact resistance to 23
kQ um™ and quadrupled the on-current to 24 yA um™, with an on/off ratio
exceeding 10" compared to conventional SWCNT devices. This breakthrough
addresses critical doping challenges in carbon-based electronics, poised to accelerate

the development of high-performance devices.
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Key Findings

A groundbreaking strategy for precisely and selectively controlling the doping state in
palladium (Pd)-filled carbon nanotube (CNT) transistors has been established. This
technology, which combines Pd encapsulation with electron beam irradiation, allows for
the precise modulation of doping in single-walled carbon nanotubes (SWCNTs), leading
to a significant enhancement in device performance. Specifically, contact resistance was
halved to 23 kQ um™, on-current increased approximately four-fold to 24 pA um™, and
an impressive on/off ratio exceeding 107 was achieved compared to conventional
SWCNT devices. This breakthrough effectively overcomes a major challenge in efficient

doping for carbon-based electronics.

Technical / Measurement Details

This doping strategy integrates two primary technical approaches:

e Pd Encapsulation: Encapsulating Pd nanoparticles inside SWCNTs enables control
over their electronic properties. Pd interacts strongly with SWCNTs, influencing their

electronic band structure and modulating carrier concentration.

e Electron Beam Irradiation: Precise electron beam irradiation introduces localized
defects into the SWCNT crystal structure, allowing for further fine-tuning of the
doping level. This method facilitates reversible doping control from a lightly doped

state, enabling optimization of device functionality across a wide range.
This combined approach achieved the following specific performance improvements:

e Reduced Contact Resistance: Contact resistance was lowered to 23 kQ um™, half
that of conventional SWCNT devices. This is crucial for reducing power loss and

increasing response speed.
e Increased On-Current: A four-fold increase to 24 yA um™ significantly boosts the
device's driving capability and signal processing speed.

e High On/Off Ratio: An on/off ratio exceeding 10" demonstrates excellent transistor
switching performance, contributing to low-power and high-reliability electronic

circuit design.



These characteristics represent a pivotal achievement in overcoming the inherent
difficulty of doping in CNT electronics, particularly given their highly stable sp® carbon

network.

Background & Context

Carbon nanotubes are garnering significant attention as next-generation electronic
materials due to their exceptional electrical, mechanical, and thermal properties.
SWCNTs, in particular, are considered the ultimate semiconductor material to potentially
replace silicon, enabling the realization of ultra-small, ultra-fast, and low-power
transistors and integrated circuits. However, controlling SWCNT doping has long been a
technical challenge due to their atomically perfect structure and chemical inertness.
Traditional doping methods often suffer from issues with stability and uniformity,
hindering the mass production of high-performance devices. This research offers a
practical solution to this doping control challenge, accelerating the development of the

CNT-based electronics sector.

Strategic Significance & Outlook

This doping control technology for Pd-filled SWCNT transistors represents a crucial step
toward the commercialization of high-performance carbon nanotube-based electronic
devices. Future efforts will focus on further verifying the reproducibility and scalability of
this technology, its application in more complex circuit designs, and long-term reliability
assessments. Applications are particularly anticipated in areas such as flexible electronics,
transparent electronics, high-frequency devices, and quantum computing. Widespread
adoption of this innovative doping strategy could accelerate the advent of a new
electronics era independent of silicon, contributing to the further evolution of

information and communication technologies.
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#16 Precursor Diffusion-Controlled Synthesis Enables
Gram-Scale Monodisperse lodide Perovskite Quantum
Dots for PV Cells, Achieving 16.7% PCE

Published July 03, 2026 ~ ACS Energy Letters USA

| overview

Researchers have developed a scalable synthesis route for monodisperse iodide
perovskite quantum dots (Pe-CQDs) controlled by precursor diffusion. Integrating
these Pe-CQDs into solar cells achieved an optimized power conversion efficiency
(PCE) of 16.7%, maintaining over 15% PCE even with gram-scale material production.
This method provides a reliable strategy for the mass production of compositionally
tunable, monodisperse Pe-CQDs, offering a robust pathway for stable photovoltaic

device manufacturing.
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Key Findings

A scalable synthesis route for monodisperse iodide perovskite quantum dots (Pe-CQDs)
has been developed, leveraging precursor diffusion control. This innovative method
enables the gram-scale production of high-efficiency and highly stable Pe-CQDs. When
these Pe-CQDs were integrated into solar cells, the optimized devices achieved a power
conversion efficiency (PCE) of 16.7%, and importantly, maintained over 15% PCE even
with gram-scale material production. This represents a significant step towards the

practical application of perovskite quantum dot solar cells.

Technical / Measurement Details

The developed synthesis route is based on a "precursor diffusion-controlled" mechanism,
which allows for exceptionally high uniformity in the size and composition of Pe-CQDs.
Specifically, precise control over the concentration gradient and diffusion rate of
precursor solutions optimizes the nucleation and growth processes of the quantum dots.
This controlled growth environment is critical for producing monodisperse Pe-CQDs with

high performance and stability. The solar cell performance was evaluated in terms of:

e Power Conversion Efficiency (PCE): An optimized device achieved 16.7%, which is

highly competitive and comparable to many commercial thin-film solar cells.

e Scalability: Even after gram-scale production of Pe-CQDs, the solar cell devices
maintained a PCE exceeding 15%. This demonstrates that laboratory-scale

achievements can be reproduced at industrial scales.

e Compositional Tunability: The synthesis route also offers flexibility in tuning the
composition of Pe-CQDs, enabling the design of QDs tailored for specific spectral

responses or stability characteristics.

These properties underscore the immense potential of perovskite quantum dots as next-

generation solar cell materials.



Background & Context

Solar energy is the most promising clean energy source for achieving a sustainable
society. As a next-generation solar cell material, perovskites have attracted significant
attention due to their high power conversion efficiency and potential for low-cost
manufacturing. Perovskite materials in quantum dot form, in particular, have garnered
high expectations due to their excellent light absorption properties, bandgap tunability,
and ease of solution-processed manufacturing. However, ensuring monodispersity and
scalability, along with the long-term stability of manufactured devices, have been major
challenges for commercialization. This research provides practical solutions to these
challenges, paving the way for the industrial application of perovskite quantum dot solar

cells.

Strategic Significance & Outlook

The success of this precursor diffusion-controlled synthesis route offers a reliable
strategy for the mass production of stable photovoltaic devices. Future research will
focus on further enhancing the PCE of Pe-CQD solar cells, verifying long-term durability,
and optimizing large-scale production techniques. Key areas will include developing
material engineering approaches to improve device stability against humidity,
temperature, and UV radiation, as well as establishing cost-effective manufacturing
processes. If commercialized, this technology is expected to accelerate the widespread
adoption of low-cost, high-efficiency, and environmentally friendly solar cells,
significantly advancing the deployment of renewable energy. This will bring new value to

the energy industry and contribute to global climate change mitigation efforts.

Source: https://pubs.acs.org/doi/10.1021/acsenergylett.6c01560
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#17 Optical Nanosensors Evolve for Environmental and
Biomedical Applications, Accelerating Personalized
Healthcare with Ultrasensitive and Selective Detection

Published July 04, 2026  ResearchGate International
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| overview

A comprehensive review highlights the rapid development of optical nanosensors for
environmental and biomedical applications. These sensors demonstrate exceptional
sensitivity and selectivity for a wide range of analytes, overcoming limitations of
conventional technologies. Research in this field is expected to accelerate further in
the coming years, with the integration of Al and digital health platforms enabling

predictive analytics and personalized healthcare.
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Key Findings

A comprehensive review has been published on the exploration of optical nanosensors
for environmental and biomedical applications, emphasizing that this technology
represents a rapidly developing analytical tool. Optical nanosensors have demonstrated
exceptional sensitivity and selectivity, enabling high-precision detection of a wide variety
of analytes, including biomolecules and environmental pollutants. This advancement
overcomes the limitations inherent in traditional detection techniques and offers

innovative diagnostic and monitoring solutions.

Technical / Application Details

Optical nanosensors leverage the unique physical and chemical properties of
nanomaterials as they interact with light. Key technical features and application areas

include:

¢ High Sensitivity Detection: Due to their high surface area and quantum size effects,
nanomaterials maximize interaction with analytes, allowing detection at extremely low
concentrations. Examples include fluorescent nanoprobes, surface-enhanced Raman

scattering (SERS) substrates, and plasmon resonance sensors.

e High Selectivity: The surface of nanosensors can be modified with specific ligands
(e.g., antibodies, DNA, enzymes) that bind uniquely to target molecules, enabling

selective detection of desired analytes even within complex sample matrices.

¢ Real-time and Non-invasive Monitoring: Small, easily integrable nanosensors
enable continuous and in situ detection, particularly useful as biosensors for real-time

tracking of biomarkers like blood glucose, pathogens, and cancer markers.

e Environmental Monitoring: They contribute to environmental protection and public
health by highly sensitive detection of trace pollutants such as heavy metal ions and

pesticides in water, and harmful gases in the atmosphere.

e Biomedical Applications: Expected to find broad applications in medical fields,
including early cancer diagnosis, rapid detection of infectious diseases, biomarker

monitoring for personalized drug therapy, and diagnosis of neurological disorders.

These technologies are superior to conventional analytical instruments in terms of being

smaller, more cost-effective, and capable of rapid on-site diagnostics.



Background & Context

As the demand for precision medicine, environmental protection, and public health
intensifies, so does the need for highly sensitive, selective, rapid, and cost-effective
analytical tools. Traditional detection technologies have often been constrained by
complex sample pretreatment, expensive instrumentation, and lengthy analysis times.
Advances in nanotechnology offer groundbreaking opportunities to address these
challenges, with optical nanosensors, in particular, holding the potential to significantly
enhance diagnostic and monitoring capabilities. Research in this field is interdisciplinary,

connecting various scientific domains and accelerating innovation.

Strategic Significance & Outlook

The field of optical nanosensors is expected to see further breakthroughs in the coming
years. Specifically, the integration with Artificial Intelligence (Al) and digital health
platforms will dramatically expand the performance and application range of optical
nanosensors. This integration is anticipated to enable efficient analysis of vast amounts
of collected data, leading to predictive analytics and personalized healthcare strategies.
Examples include continuous health monitoring via wearable sensors, real-time diagnosis
of soil and crop conditions in smart agriculture, and continuous surveillance of pollutants
in industrial wastewater and atmospheric air. As these technologies mature, they will
enhance decision-making across various societal aspects and contribute to a safer and

healthier future.
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#18 China's Genius and OCSiAl Achieve 10° Ohm/sq
Surface Resistivity in EV Battery Pack Composites with
Just 0.3% Graphene Nanotube Loading

Published July 03, 2026  Engineer Live China

| overview

Chinese engineering plastics manufacturer Genius, in collaboration with graphene
nanotube producer Ocsial, has developed an advanced engineering solution for EV
battery packs. This technology substitutes 10 wt.% conductive carbon black with only
0.3 wt.% graphene nanotubes in glass fiber-reinforced polyphenylene sulfide (PPS),
achieving a surface resistivity of 10° Ohm/sq in the final injection-molded parts. This
fully meets stringent lithium-ion battery standards, contributing to enhanced EV

performance and safety.
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Key Findings

Genius, a leading Chinese manufacturer of engineering plastics and new composite
materials, has strategically partnered with Ocsial, a global leader in graphene nanotubes,
to develop a groundbreaking engineering solution for electric vehicle (EV) battery packs.
This novel technology enables the replacement of 10 wt.% of conductive carbon black,
traditionally required in glass fiber-reinforced polyphenylene sulfide (PPS) composites,
with just 0.3 wt.% of graphene nanotubes (OCSiAl's TUBALL™). The resulting injection-
molded parts achieved an excellent surface resistivity of 10> Ohm/sq, reportedly "fully

meeting" the stringent standards required for lithium-ion batteries.

Technical / Product Details

This innovative composite material is built upon OCSiAl's TUBALL™ graphene nanotubes.
Graphene nanotubes, with their exceptionally high electrical conductivity and mechanical
strength, can dramatically improve the overall properties of a polymer matrix even when

added in minute quantities. Key aspects include:

e High Conductivity at Low Loading: Achieves equivalent or superior conductivity to
10 wt.% carbon black with approximately 30 times less additive (0.3 wt.% vs 10 wt.%).

This allows for high electrical performance while keeping the material density low.

¢ Lightweighting: The substitution of carbon black contributes to an overall reduction
in the weight of battery packs, leading to increased EV range and improved energy

efficiency.

¢ Maintained/Enhanced Mechanical Properties: The technology ensures that the
excellent mechanical strength and rigidity inherent to glass fiber-reinforced PPS are
maintained or even improved while imparting conductivity. This is crucial for ensuring

the structural integrity and safety of battery packs.
e Improved Processability: Due to the low loading, the impact on polymer rheology is

minimal, facilitating easier processing methods such such as injection molding.

This technology offers a solution that simultaneously provides lightweighting, strength,

and conductivity, particularly for battery pack housings and other structural components.



Background & Context

With the expansion of the electric vehicle market, battery pack technology has become
central to determining EV performance, safety, and cost. One of the primary challenges
for battery packs is to ensure high mechanical strength and conductivity for thermal
management and electromagnetic shielding, alongside lightweighting. Conventional
conductive fillers like carbon black often lead to a deterioration in mechanical properties
or processing difficulties when added in higher concentrations. Next-generation
nanocarbon materials such as graphene nanotubes have been anticipated to overcome
these challenges, but their commercial application required a balance of high
performance and economic viability. The partnership between Genius and OCSIAl

delivers concrete results that meet this expectation.

Strategic Significance & Outlook

The graphene nanotube composite material developed by Genius and OCSIiAl is set to
establish new standards in EV battery pack design and manufacturing. In the future, this
technology is expected to find applications not only in the EV market but also across a
wide range of sectors requiring lightweight, high-strength, and conductive properties,
including aerospace, high-performance electronics, and renewable energy storage
systems. OCSiAl emphasizes that its TUBALL™ nanotubes can also contribute to
improving battery pack safety, anticipating further market expansion. This collaboration
serves as a concrete example of how nanomaterials can solve major industrial challenges

and drive sustainable technological innovation.

Source: https://engineerlive.com/graphene-nanotubes-offer-advanced-properties-meet-ev-battery-pack-
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#19 Quantum Dot Solar Cells Achieve 3-5% PCE with
Over 100% Quantum Yield via Multiple Exciton
Generation, Paving Way for High-Efficiency PV

Published Published July 02, 2026  ResearchGate (Jenny Stanford PublishingD &%)

International
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| overview

Next-generation quantum dot (QD) solar cells have demonstrated power conversion
efficiencies (PCE) of 3-5% in simple all-inorganic configurations. Crucially, these
devices recorded photocurrent quantum yields (QY) exceeding 100% in energy
regions where high-energy photons trigger Multiple Exciton Generation (MEG),
signaling a pathway to surpass the theoretical Shockley-Queisser limit and achieve

ultra-high conversion efficiencies in photovoltaics.
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Background

The global imperative for sustainable energy solutions continues to drive innovation in
renewable technologies, with solar power at the forefront. While incumbent silicon-
based photovoltaics have seen widespread adoption, their manufacturing costs, weight,
and efficiency still present avenues for improvement. Quantum dot (QD) solar cells have
emerged as a promising alternative, offering potential for low-cost manufacturing,
flexibility, and enhanced efficiency. Harnessing fundamental quantum mechanical
phenomena like Multiple Exciton Generation (MEG) and Singlet Fission (SF) is expected
to unlock efficiencies far beyond what conventional solar cells can achieve, thereby

accelerating the transition to a cleaner energy future.

Key Findings

Significant advancements have been made in quantum dot solar cell technology,
pushing them forward as a leading contender for next-generation solar energy
conversion. Simple all-inorganic QD solar cells have achieved a power conversion
efficiency (PCE) of 3-5%. More remarkably, in photon energy regions where high-energy
photons induce Multiple Exciton Generation (MEG), a groundbreaking quantum yield
(QY) exceeding 100% for photocurrent was recorded. This pivotal achievement holds
profound implications, suggesting the potential to realize efficiencies that could surpass
the theoretical Shockley-Queisser limit—a long-standing benchmark for single-junction

solar cell efficiency.

Technical / Measurement Details

e Power Conversion Efficiency (PCE): Simple all-inorganic QD solar cells
demonstrated PCEs of 3-5%.

e Quantum Yield (QY) for Photocurrent: Achieved over 100% in specific photon

energy regions conducive to MEG.

e Multiple Exciton Generation (MEG): This critical phenomenon enables the creation
of two or more electron-hole pairs from a single high-energy photon. Unlike
conventional solar cells that typically generate only one electron-hole pair per
photon, MEG directly contributes to quantum yields exceeding 100%, offering a

significant boost to theoretical efficiency limits.



¢ Singlet Fission (SF): The research also explores novel device configurations
leveraging Singlet Fission, where one high-energy excited state efficiently splits into
two lower-energy excited states. This mechanism further enhances the utilization of

absorbed light energy, contributing to overall efficiency improvements.

¢ Size-Tunable Bandgap: Quantum dots inherently possess a size-tunable bandgap,
allowing for efficient absorption across a broad range of the solar spectrum, a key

advantage for broadband solar energy harvesting.

These characteristics collectively underscore the exceptional capability of quantum dots
to more efficiently harvest solar energy and convert it into electricity, paving the way for

a new generation of high-performance photovoltaic devices.

Strategic Significance & Outlook

The demonstration of over 100% QY via MEG in quantum dot solar cells represents a
transformative breakthrough for the future of solar energy. Future research and
development will strategically focus on optimizing quantum dot materials, meticulously
designing device structures to more effectively harness both MEG and SF phenomena,
and rigorously verifying long-term stability and scalability. A crucial next step involves
developing cost-effective processes for the large-scale manufacturing of these high-
performance QD solar cells. Successful commercialization of this technology promises to
accelerate the widespread adoption of low-cost, high-efficiency solar cells, significantly
diversifying global energy supply, and making substantial contributions to climate
change mitigation efforts. Ultimately, QD solar cells are envisioned for a broad spectrum
of applications, ranging from residential and industrial power generation to specialized

uses in space technologies and beyond.

Source: https://www.researchgate.net/publication/408319061_Quantum_Dot_Solar_Cells
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#20 Joule Heating Post-Treatment Dramatically Boosts
Mechanical Strength of CNT Films to 7.04 N/tex
Specific Strength and 8.05 GPa True Tensile Strength,
Leading Advanced Carbon Materials

Published July 10, 2026  MDPI (Materials)  Switzerland

| overview

A new study proposes a Joule heating-dominated post-treatment approach to
significantly enhance the mechanical properties of carbon nanotube (CNT) films.
Combining acid washing and pre-stretching followed by Joule heating, the final CNT
films achieved remarkable performance, including a specific strength of 7.04 N/tex
and a true tensile strength of 8.05 GPa, surpassing leading conventional carbon
materials. This method provides a rapid and controllable technical route for
manufacturing high-performance CNT macrostructures, poised to significantly impact

materials science.
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Key Findings

A novel post-treatment approach has been developed that dramatically enhances the
mechanical strength of carbon nanotube (CNT) films. This method, primarily involving
Joule heating, in combination with acid washing and pre-stretching, enabled CNT films
to achieve astonishing performance metrics: a specific strength of 7.04 N/tex and a true
tensile strength of 8.05 GPa. These values significantly surpass those of conventional
leading carbon materials, providing a rapid and controllable technical pathway for

manufacturing high-performance CNT macrostructures.

Technical / Measurement Details

The post-treatment process developed in this research consists of the following steps:

e Acid Washing: The as-produced CNT films are washed with acid to remove impurities
such as residual catalyst particles and amorphous carbon. This improves inter-CNT

interactions and enhances film uniformity.

e Pre-Stretching: After acid washing, the film is gently stretched to improve the

orientation of the CNTs, contributing to increased mechanical strength.

¢ Joule Heating: An electrical current is passed through the stretched CNT film,
generating Joule heat. This high-temperature treatment strengthens the bonds
between CNTs, repairs defects, and improves crystallinity. The study also revealed
differences in the purification mechanisms of Joule heating for high-iron content and
low-iron content films, suggesting optimized treatment conditions tailored to each

film's characteristics.

This process densifies the internal structure of the CNT film and maximizes the load

transfer efficiency between individual CNTs. The achieved performance metrics are:
e Specific Strength: 7.04 N/tex. This index indicates strength relative to weight,
signifying exceptional strength for a lightweight material.

e True Tensile Strength: 8.05 GPa. This represents the maximum stress the material can

withstand before fracture, significantly surpassing conventional carbon materials.



These measured values indicate that CNT films could become transformative materials
for industries requiring high strength and lightweight properties, such as aerospace,

automotive, and sports equipment.

Background & Context

Carbon nanotubes have long been studied as a "dream material" due to their
extraordinary mechanical properties (theoretical tensile strength 100 times that of steel,
density one-sixth). However, translating the properties of individual CNTs into macro-
scale forms like films or fibers has been challenging due to weak inter-CNT interactions,
impurities, and insufficient control over alignment, preventing their full potential from
being realized. Specifically, manufacturing high-performance CNT macrostructures
demanded a combination of high strength, toughness, and excellent conductivity. This
research addresses this long-standing challenge by offering a practical solution through

simple yet effective Joule heating post-treatment.

Strategic Significance & Outlook

This technology, which significantly enhances the mechanical strength of CNT films
through Joule heating-dominated post-treatment, has the potential to accelerate
commercialization in a wide range of applications, including high-performance
composite materials, lightweight structural components, flexible electronics, and next-
generation sensors. Future research will focus on further scaling up the production
process of this technology and improving its cost-efficiency. Evaluating long-term
durability under various environmental conditions and incorporating additional
functionalities through hybridization with other materials will also be crucial. This
breakthrough is expected to elevate CNT macrostructures to industrially applicable

levels, opening new horizons in the fields of materials science and engineering.

Source: https://www.mdpi.com/1996-1944/19/13/2917

Collected: July 10, 2026 | Automated Research System (Gemini API)


https://www.mdpi.com/1996-1944/19/13/2917

#21 Dove Medical Press Publishes ‘Nanotechnology,
Science and Applications’ Volume 19 (2026), Featuring
Nanofiber Matrix Dressings and Silver Nanoparticle
Itch Relief

Published July 08, 2026  Dove Medical Press  International

| overview

Volume 19 (2026) of ‘Nanotechnology, Science and Applications," an international
peer-reviewed open-access journal by Dove Medical Press, has been published. This
issue contains multiple papers on recent discoveries and advancements in
nanotechnology science and its broad industrial and academic applications. Notable
studies include the efficacy of nanofiber matrix dressings for split-thickness skin graft
donor sites, the relief of histamine-induced pruritus by silver nanoparticles, and the
differential biological interactions and cell death pathways induced by three noble

metal nanoparticles in human hepatocellular carcinoma cell lines.
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Key Findings

The 2026, Volume 19 issue of "Nanotechnology, Science and Applications," an
international peer-reviewed open-access journal published by Dove Medical Press, has
been released. This latest edition features several groundbreaking research papers on
the scientific foundations and broad industrial and academic applications of
nanotechnology. Of particular note are studies on the effectiveness of nanofiber matrix
dressings for split-thickness skin graft donor sites, the anti-pruritic effects of silver
nanoparticles (AgNPs) on histamine-induced itching, and research into the diverse
biological interactions and cell death pathways induced by three different noble metal

nanoparticles (AuNPs, AgNPs, PtNPs) in human hepatocellular carcinoma cell lines.

Detailed Research Content

Key research highlights published in this issue include:

¢ Nanofiber Matrix Dressings for Skin Graft Donor Sites: The efficacy of nanofiber
matrix dressings in promoting healing at split-thickness skin graft donor sites was
evaluated. These dressings support cell proliferation and tissue regeneration while
reducing infection risk, contributing to shorter wound healing times and improved

patient comfort.

e Silver Nanoparticles Relieve Histamine-Induced Pruritus: Silver nanoparticles
demonstrated the potential to effectively alleviate pruritus (itching) induced by
histamine. This finding opens new avenues for applying AgNPs in treating chronic

itching associated with dermatitis and allergic reactions.

¢ Impact of Noble Metal Nanoparticles on Hepatocellular Carcinoma Cell Lines:
The study reported that gold, silver, and platinum (Au, Ag, Pt) nanoparticles induce
distinct dose-dependent biological interactions and cell death pathways in human
hepatocellular carcinoma cell lines (HepG2). This research provides crucial information

for designing personalized cancer treatment strategies using nanoparticles.

These studies illustrate how the unique properties of nanomaterials can be leveraged

across a wide range of fields, including medicine, biology, and materials science.



Background & Context

Nanotechnology offers innovative solutions across diverse sectors such as medicine,
materials science, environmental engineering, and electronics. Particularly, the unique
physicochemical properties obtained through manipulating matter at the nanoscale
profoundly impact biomedical fields like diagnostics, therapeutics, and regenerative
medicine. Improving wound healing, alleviating inflammatory diseases, and developing
new approaches to cancer treatment are urgent challenges for enhancing patient quality
of life, and nanomaterials have garnered significant expectations as solutions. This
journal serves as a platform for sharing such cutting-edge research findings and

fostering collaboration between academia and industry.

Strategic Significance & Outlook

The research outcomes published in "Nanotechnology, Science and Applications”
Volume 19 (2026) reaffirm the immense potential that nanotechnology brings to the
medical field. Wound healing using nanofibers, pruritus relief with AgNPs, and cancer
treatment with noble metal nanoparticles are areas ripe for further research and
development towards clinical application. Future efforts are expected to bridge these
fundamental studies with practical applications, leading to the development of safer and
more effective nano-based medical products and therapies. Key future foci will include
understanding the in vivo pharmacokinetics and toxicity profiles of nanoparticles,
ensuring long-term safety, and developing large-scale production technologies. These
advancements hold significant promise for contributing to the progress of personalized

medicine and improving public health.

Source: https://www.dovepress.com/nanotechnology-science-and-applications-journal
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#22 IARF Conference to Present Latest Advancements
in Chemical Nanosensors, Focusing on Biosensor
Technology and Personalized Healthcare

Published July 14, 2026 International Academic Research Forum (IARF) Conference

International

| overview

The International Academic Research Forum (IARF) Conference, scheduled for July 14-
15, 2026, will feature a session highlighting recent advancements in chemical
nanosensors. This session will unveil innovative approaches to enhance sensitivity and
selectivity, while exploring cutting-edge biosensor research in healthcare and
environmental monitoring. The integration of Al and digital health platforms to
enable predictive analytics and personalized healthcare will also be discussed,

charting the future of nanosensor technology.
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Key Findings

The International Academic Research Forum (IARF) Conference, taking place from July
14-15, 2026, is set to unveil the latest advancements in the field of chemical
nanosensors. This session will introduce innovative approaches designed to dramatically
increase the sensitivity and selectivity of nanosensors, alongside an in-depth exploration
of cutting-edge biosensor technology within the contexts of healthcare and
environmental monitoring. Crucially, the integration of Artificial Intelligence (Al) and
digital health platforms to enable predictive analytics and personalized healthcare will be

a key discussion point, presenting a visionary future for nanosensor technology.

Technical / Application Details

The chemical nanosensors to be presented at the IARF conference are expected to

possess the following technical characteristics and application scopes:

e Enhanced Sensitivity and Selectivity: The utilization of nanomaterials (such as
carbon nanotubes, graphene, quantum dots) significantly lowers the detection limits
for analytes and improves the ability to distinguish specific molecules. Novel synthesis
methods and surface modification techniques will contribute to this performance

enhancement.

e State-of-the-Art Biosensor Technology: High-performance biosensors will be
introduced for detecting biomolecules such as diagnostic markers (e.g., cancer,
infectious diseases), hormones, enzymes, and genes. Applications as implantable and

wearable sensors are particularly anticipated.

e Environmental Monitoring: Nanosensor technologies capable of real-time and
highly sensitive detection of trace pollutants, hazardous chemicals, and pathogens in
water, air, and soil will be presented. This will enable early detection and mitigation of

environmental contamination.

¢ Integration with Al and Digital Health Platforms: By allowing Al to analyze the
vast amounts of data collected by nanosensors, it becomes possible to predict early
signs of disease, optimize treatment efficacy, and provide personalized health advice.
Digital health platforms will serve as the infrastructure for securely managing and

delivering this data to users.



These advancements hold the potential to revolutionize medical diagnostics,

environmental protection, and public health.

Background & Context

Chemical sensors play an indispensable role in various fields, including medicine,
environmental science, and industrial process control. However, conventional sensors
have faced limitations in terms of sensitivity, selectivity, real-time detection capabilities,
and miniaturization. The evolution of nanotechnology has opened new avenues to
overcome these challenges, dramatically improving the performance of chemical sensors.
Especially in the healthcare sector, as the shift towards preventive and personalized
medicine progresses, there is an escalating demand for high-performance sensors
capable of real-time detection of subtle bodily changes. In the environmental sector,
improved capabilities for detecting trace pollutants are essential for strengthening

environmental regulations and achieving a sustainable society.

Strategic Significance & Outlook

The latest advancements in chemical nanosensors presented at the IARF conference will
serve as a crucial indicator for the future direction of this field. The integration with Al
and digital health platforms suggests that nanosensors will evolve beyond mere
detection tools into intelligent systems capable of assisting with data analysis and
decision-making. In the future, these technologies are expected to provide innovative
solutions across various societal aspects, including ultra-early disease diagnosis,
personalized treatment strategy formulation, automated environmental risk monitoring,
and real-time environmental information provision in smart cities. This conference will be
a valuable opportunity for researchers, engineers, and investors to explore the potential

of nanosensor technology and discuss the next wave of innovation.

Source: https://www.iarfconference.com/conf/list-session-tracks.php?id=100691072
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#23 Bimetallic MOF-Derived Catalysts Achieve High

Power in Water Electrolysis and Hydrogen Fuel Cells;
PtRu@Cu-N/C Catalyst Reaches 497.33 W kg~ Power
Density

Published July 10,2026 ACS Omega USA

| overview

Research demonstrates that designing and developing bimetallic clusters on copper-
benzimidazole metal-organic frameworks (MOF) and their derived materials creates
highly efficient electrocatalysts for water electrolysis and hydrogen fuel cell
applications. Notably, the PtRu@Cu—-N/C electrocatalyst exhibited superior stability,
an energy density of 165.78 Wh kg™, and a power density of 497.33 W kg™". These
results underscore the significant potential of bimetallic MOF-derived materials for

integrated water electrolysis and hydrogen fuel cell applications.
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Key Findings

Bimetallic clusters designed and developed on copper-benzimidazole metal-organic
frameworks (MOFs) and their derived materials have been proven to function as highly
efficient electrocatalysts for both water electrolysis and hydrogen fuel cell applications.
Specifically, the PtRu@Cu—N/C electrocatalyst recorded exceptional performance,
exhibiting superior stability, an energy density of 165.78 Wh kg™, and a power density of
497.33 W kg™. This achievement underscores the immense potential of bimetallic MOF-

derived materials in shaping the future of renewable energy storage and conversion.

Technical / Measurement Details

The research team first synthesized a MOF based on copper (Cu) and benzimidazole. This
MOF features a porous structure with high surface area and uniform pore sizes,
providing an ideal scaffold for anchoring bimetallic clusters. By calcining the MOF, a Cu-
N/C composite material was formed, and platinum (Pt) and ruthenium (Ru) bimetallic
nanoclusters were decorated onto its surface, optimizing the catalyst's active site density
and electrical conductivity. Performance evaluation was conducted for both water
electrolysis (oxygen evolution reaction, OER, and hydrogen evolution reaction, HER) and
hydrogen fuel cells (oxygen reduction reaction, ORR). The PtRu@Cu-N/C catalyst

demonstrated superior performance in the following aspects:
e Water Electrolysis Performance: Achieved low overpotentials and high current
densities for both OER and HER, enabling efficient water splitting.

¢ Fuel Cell Performance: Exhibited high catalytic activity and stability in ORR,

contributing to increased fuel cell output.

e Energy Density: 165.78 Wh kg™. This metric indicates the amount of energy that can

be stored per unit mass, signifying high storage capacity.

e Power Density: 497.33 W kg™. This represents the maximum power output per unit

mass, indicating rapid energy delivery capability.

¢ Long-Term Stability: Maintained high performance even under continuous

operating conditions, demonstrating the catalyst's durability.

These results suggest a synergistic effect arising from the combination of bimetallic

clusters and MOF-derived nanocarbon materials.



Background & Context

The transition to sustainable energy sources is one of the most pressing challenges
facing modern society. Hydrogen is gaining attention as a clean energy carrier, but its
efficient production (water electrolysis) and utilization (fuel cells) have been significantly
hampered by reliance on expensive precious metal catalysts (e.g., Pt, Ru). Developing
new catalyst materials that reduce precious metal usage while maintaining or surpassing
equivalent performance and stability is crucial for commercialization. Metal-organic
frameworks (MOFs), with their tunable structures, high surface areas, and diverse
combinations of metal atoms and organic ligands, have shown great potential as
catalytic materials. This research offers an innovative solution to this challenge by

integrating bimetallic clusters with MOF-derived materials.

Strategic Significance & Outlook

The success of the PtRu@Cu-N/C electrocatalyst provides a significant impetus for the
development of integrated energy systems involving water electrolysis and hydrogen
fuel cells. Future research will focus on optimizing the catalyst to further reduce precious
metal loading while maintaining or enhancing performance, developing large-scale
production processes, and evaluating long-term reliability and durability in actual energy
systems. If commercialized, this technology is expected to accelerate the realization of a
hydrogen energy economy and reduce dependence on fossil fuels, contributing to
global climate change mitigation and energy security. Bimetallic MOF-derived materials
hold the potential to become a cornerstone of next-generation clean energy

technologies.

Source: https://pubs.acs.org/doi/10.1021/acsomega.5c05057
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#24 Nitrogen-Doped Carbon Nanostructures (CNx)
Evolve to Multifunctionality as Electrocatalysts for Fuel
Cells, Achieving 0.96V Low Total Overpotential
Compared to Pt/C

Published July 02, 2026 ~ ACS Publications (Chemistry of Materials) USA

| overview

A paper outlines the evolution of nitrogen-doped carbon nanostructures (CNx) from
bifunctionality to multifunctionality in electrocatalytic applications for fuel cells and
beyond. CNx are identified as promising noble-metal-free alternative catalysts for
both oxygen reduction reaction (ORR) and oxygen evolution reaction (OER),
developed for unitary regenerative fuel cells (URFCs). CNx demonstrated a low total
overpotential requirement of 0.96 V compared to Pt/C and Ir/C, along with proven
stability under ORR and OER conditions, contributing to sustainable energy

technologies.
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Key Findings

A detailed review highlights the evolution of nitrogen-doped carbon nanostructures
(CNx) from bifunctional to multifunctional catalysts in various electrocatalytic
applications, particularly for fuel cells. CNx are emerging as promising noble-metal-free
alternative catalysts for both the oxygen reduction reaction (ORR) and the oxygen
evolution reaction (OER), with development efforts primarily focused on unitary
regenerative fuel cells (URFCs). This CNx catalyst achieved a significantly low total
overpotential requirement of 0.96 V (potential difference between ORR and OER)
compared to conventional noble metal catalysts (Pt/C and Ir/C), and demonstrated
excellent stability under both ORR and OER conditions, holding substantial potential to

contribute to sustainable energy technologies.

Technical / Measurement Details

Nitrogen-doped carbon nanostructures (CNx) are nanomaterials with nitrogen atoms
incorporated into their carbon framework. The type and configuration of these nitrogen
atoms (e.g., pyridinic, pyrrolic, graphitic nitrogen) significantly alter their electronic state
and catalytic activity. The CNx catalysts highlighted in this study function as noble metal
alternatives in URFCs, which are systems capable of both charging (water electrolysis)

and discharging (fuel cell operation) within a single device.

¢ Evolution from Bifunctionality to Multifunctionality: While initial research focused
on catalysts specialized for either ORR or OER, recent developments emphasize CNx
with multifunctional capabilities, efficiently catalyzing both reactions and potentially

other electrochemical processes.

¢ Low Total Overpotential: Achieved a low total overpotential of 0.96 V between ORR
and OER compared to Pt/C and Ir/C catalysts. This indicates minimal energy loss and

high device efficiency.

e Excellent Stability: Demonstrated long-term catalytic activity and structural stability
under the harsh reaction conditions of both ORR and OER, a critical property for

practical energy devices.

¢ Noble-Metal-Free: By avoiding expensive and scarce noble metals, CNx significantly

reduce catalyst manufacturing costs and contribute to resource sustainability.



These characteristics suggest that CNx could become a central material in next-

generation energy conversion and storage devices.

Background & Context

Global efforts are accelerating to reduce reliance on fossil fuels and transition to clean
energy. Fuel cells and electrolyzers are core technologies for the hydrogen economy, but
their commercialization has been largely constrained by the high cost and supply
limitations of noble metal catalysts such as platinum (Pt) and iridium (Ir). For unitary
regenerative fuel cells (URFCs), which integrate energy storage and supply into one
system, improving efficiency is particularly crucial. The development of noble-metal-free
catalysts is an urgent task to overcome these challenges and realize sustainable and
economical energy systems. Nitrogen-doped carbon nanostructures have been actively

researched as one of the most promising solutions.

Strategic Significance & Outlook

The multifunctionality and achievement of low total overpotential in nitrogen-doped
carbon nanostructures (CNx) provide significant momentum for the commercialization of
unitary regenerative fuel cells and other electrochemical devices. Future research will
focus on precise control of CNx active sites, development of large-scale synthesis
techniques, and long-term performance and stability evaluation within actual URFC
systems. The potential for further performance enhancement through hybridization of
CNx with other materials will also be explored. As this technology matures, it is expected
to facilitate the widespread adoption of sustainable noble-metal-free energy conversion
and storage technologies, playing a crucial role in accelerating the integration of

renewable energy and the realization of a hydrogen economy.

Source: https://pubs.acs.org/doi/10.1021/acs.chemmater.6c00472
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#25 Haydale Demonstrates Component-Scale
Production of Nanocarbon Composites, Accelerating
Lightweighting and High-Performance in Aerospace
and Automotive Industries

Published July 03, 2026  Engineer Live UK

| overview

Haydale has developed a patent-pending, scalable plasma process for functionalizing
graphene and other nanomaterials, successfully demonstrating the component-scale
manufacturing of nanocarbon composites. This technology, combined with resin
mixing and infusion processes, enables the production of reinforced composite
panels with significantly improved strength and stiffness. This breakthrough opens
the door for lightweighting and enhanced functionality in the aerospace and

automotive industries, also proving suitability for mass production.
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Key Findings

Haydale has developed a patent-pending, scalable plasma process for functionalizing
graphene and other nanomaterials, successfully demonstrating the component-scale
manufacturing of high-performance composites using nanocarbons like carbon
nanotubes and graphene. This innovative process, when combined with resin mixing and
infusion techniques, has proven capable of producing reinforced composite panels with
significantly enhanced strength and stiffness. This achievement addresses the demand
for lightweight and high-performance materials in the aerospace and automotive

industries, marking a critical step towards enabling mass production.

Technical / Product Details

At the core of Haydale's technology is its patent-pending plasma functionalization
process. This process chemically modifies the surface of nanocarbon materials,
dramatically improving their interfacial adhesion with polymer matrices. This allows the
superior properties of nanocarbons to be efficiently transferred throughout the

composite material, resulting in the following performance enhancements:

e Scalable Functionalization: The plasma process can functionalize large quantities of
nanocarbons uniformly and controllably, making it suitable for commercial-scale

applications.

¢ Enhanced Composite Strength and Stiffness: Uniform dispersion of functionalized
nanocarbons in resin significantly improves tensile strength, flexural strength, impact
strength, and stiffness of the composite. For instance, some resin systems have

reported stiffness improvements exceeding 20%.

e Improved Processability: Due to the uniform dispersion and optimized interaction
with the matrix, the resin's viscosity does not excessively increase, enhancing
compatibility with mass production techniques such as resin mixing and resin infusion
(RTM/VaRTM) processes.

e Applicability to Diverse Materials: The technology is applicable to various
nanocarbons, including graphene, carbon nanotubes, and carbon fibers, as well as

existing composite materials.



This technology effectively translates the potential of nanomaterials into real-world

composite products.

Background & Context

The aerospace and automotive industries constantly seek lightweight, high-performance
materials to improve fuel efficiency, reduce emissions, and enhance safety. While
composite materials are key to meeting these demands, balancing strength, stiffness,
fatigue properties, and manufacturing costs has been a challenge. Nanocarbons like
carbon nanotubes and graphene have long been anticipated as "ultimate reinforcing
agents” due to their exceptional mechanical properties. However, conventional
manufacturing methods often struggle with nanoparticle agglomeration and non-
uniform dispersion within resins, preventing the full realization of their potential.
Haydale's scalable functionalization process offers a groundbreaking solution to this

persistent challenge, accelerating the industrial application of nanocarbon composites.

Strategic Significance & Outlook

Haydale's demonstration of component-scale composite manufacturing strongly
suggests a future where nanocarbons play an indispensable role in lightweighting and
performance enhancement in the aerospace and automotive industries. Going forward,
the adoption of this technology is expected to accelerate in sectors demanding high
safety and reliability, such as aircraft structural components, automotive body panels,
and defense equipment. Haydale is also actively pursuing commercialization, planning an
investor webinar to showcase its U.S. expansion, MITO acquisition, and defense pipeline.
If widely adopted, this technology promises not only to improve product performance
but also to enhance manufacturing process efficiency and reduce costs, contributing to

sustainable industrial development.

Source: https://engineerlive.com/developing-component-scale-composites-using-nanocarbons/
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#26 Luxembourg's Unicorn OCSiAl Secures Unique
Position in Top Startup Rankings, Driving Global
Nanotechnology Advancements

Published Published 2026-07  StartupBlink LYt > 7LD

| overview

OCSIA|l, a trailblazer in nanotechnology, has been recognized as the sole unicorn in
StartupBlink's July 2026 ranking of Luxembourg's top 264 startups. The company is a
leading global producer of cost-effective graphene nanotubes, notably its TUBALL™
product, which dramatically enhances material properties across diverse industries.
This distinction underscores OCSiAl's pioneering technological innovation and market
dominance, solidifying its pivotal role within the global nanomaterials landscape and

Luxembourg's vibrant startup ecosystem.
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Background

Nanotechnology stands as a pivotal innovation field of the 21st century, influencing a
vast array of sectors including materials science, electronics, energy, and healthcare.
Within this domain, nanocarbon materials such as carbon nanotubes and graphene have
long been considered "dream materials" due to their extraordinary properties. However,
their widespread industrial adoption has historically been constrained by high
manufacturing costs and scalability challenges. OCSiAl has successfully circumvented
these barriers, enabling the industrial-scale supply of high-quality graphene nanotubes
and thereby catalyzing growth in the nanomaterials market. Concurrently, Luxembourg, a
nation renowned for its proactive innovation support policies and international business
environment, has cultivated a robust European startup ecosystem. OCSiAl's attainment of
unicorn status serves as a testament to the nation's effective technology promotion

strategies.

Key Findings

In StartupBlink's July 2026 assessment of Luxembourg's top 264 startups,
nanotechnology firm OCSIAl emerged as the sole unicorn company, firmly cementing its
market position. This distinction highlights OCSiAl's global preeminence in the
production of cost-effective, high-performance graphene nanotubes, affirming its
advanced technological capabilities and significant market footprint. The company's
flagship TUBALL™ nanotubes are critically important for augmenting the electrical
conductivity, mechanical strength, and thermal properties of a diverse range of materials

across multiple industrial applications.

Company & Technology Details

OCSIAl has established itself as a global pioneer in the industrial-scale synthesis of
single-walled carbon nanotubes (SWCNTs), a technological achievement that has
significantly disrupted the nanomaterials sector. The company's TUBALL™ graphene

nanotubes offer substantial value through several critical attributes:



¢ High-Performance Material Additive: Even at remarkably low concentrations
(typically ranging from 0.01% to a few percent by weight), TUBALL™ nanotubes
dramatically enhance the electrical conductivity, mechanical strength, and thermal
conductivity of various host materials, including resins, rubbers, composites, and

battery constituents.

e Cost-Effectiveness: OCSiAl's patented synthesis technology facilitates the mass
production of premium-grade graphene nanotubes at an economically viable cost.
This breakthrough has effectively mitigated the financial barriers that historically

impeded the widespread industrial adoption of nanomaterials.

¢ Broad Range of Applications: The versatility of TUBALL™ extends to a wide
spectrum of applications, encompassing advanced electric vehicle batteries,
lightweight structural composites (for aerospace and automotive industries), high-
performance rubber products (e.g., tires), conductive coatings, and sophisticated

sensor technologies.

¢ Unicorn Status: As a privately held enterprise with a valuation exceeding $1 billion,
OCSIAl epitomizes technological innovation within Luxembourg and across the

European Union.

The company's groundbreaking technology is continually advancing the frontiers of
materials science, thereby fostering superior product performance across a multitude of

industrial domains.

Strategic Significance & Outlook

OCSIiAl's consistent trajectory as a unicorn enterprise and its recognition as a leading
startup in Luxembourg underscore its enduring significance as a pivotal force in the
global nanotechnology market. Future growth is anticipated to be particularly driven by
its expansion within the electric vehicle (EV) battery sector, exemplified by strategic
supply agreements such as with PowerCo, and the escalating demand for high-
performance composite materials. OCSiAl is poised to further consolidate its
technological leadership and market share through continuous new product
development, strategic expansion of production capacities, and penetration into new
international markets. The company's success provides compelling evidence that
advanced nanomaterials can effectively address complex global industrial challenges and

are indispensable for fostering a sustainable future.



Source: https://www.startupblink.com/top-startups/luxembourg
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#27 Advanced AF4-SANS Coupling Revolutionizes
Nanoparticle Drug Delivery Characterization, Paving
Way for Safer, More Efficacious Therapies

Published July 10, 2026  News-Medical.Net  Global

| overview

An international research team has developed a novel method combining Asymmetric
Flow Field-Flow Fractionation (AF4) with Small-Angle Neutron Scattering (SANS) to
characterize drug delivery nanoparticles with unprecedented detail. This
breakthrough allows for precise measurements of nanoparticle size, shape, and crucial
internal organization of both particles and drug molecules, which is vital for
developing safer and more effective targeted treatments. This advancement
significantly expands the utility of neutron scattering in biomedical research,
addressing the critical need for sophisticated characterization in advanced drug

delivery systems.
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Key Findings

An international research team has developed a groundbreaking method that allows for
the characterization of drug delivery nanoparticles in unprecedented detail. This novel
approach combines Asymmetric Flow Field-Flow Fractionation (AF4) with Small-Angle
Neutron Scattering (SANS), enabling scientists to precisely measure not only the size and
shape of nanoparticles but also their internal organization and the arrangement of drug
molecules within them. This enhanced understanding is critical for the development of

safer and more effective targeted therapeutic agents.

Technical / Clinical Details

Traditional nanoparticle characterization techniques often struggle to extract
comprehensive structural information from heterogeneous samples. The AF4 component
of this new method excels at separating nanoparticles based on their size with high
resolution, thereby presenting more homogeneous fractions to the SANS analysis. SANS
then provides atomic-level structural details from the neutron scattering patterns,
allowing researchers to discern how drug molecules are positioned within the
nanoparticles and how this affects drug release kinetics and in vivo performance. For
targeted therapies, the ability of nanoparticles to reach specific cells or tissues and
efficiently release their payload is paramount, and this new technique provides
indispensable information for optimizing such systems. The precision offered by AF4-
SANS allows for fine-tuning of formulation parameters that directly impact drug efficacy

and safety profiles.



Background & Context

Nanoparticle-based drug delivery systems hold immense promise for next-generation
treatments in areas like oncology and gene therapy. However, their clinical translation
has been hindered by challenges related to in vivo stability, targeting specificity, safety,
and manufacturing consistency across batches. A profound understanding of the
physicochemical properties of nanoparticles is essential to overcome these hurdles. The
AF4-SANS combined technique addresses this critical need for precise characterization,
promising to advance quality control and regulatory science within the nanomedicine
field. This method represents a significant step forward from conventional electron
microscopy or dynamic light scattering which offer less comprehensive insights into

internal structures.

Strategic Significance & Outlook

This advanced characterization technique significantly broadens the scope for applying
neutron scattering in biomedical research. Scientists can now leverage this method to
optimize the design of various drug delivery nanoparticles, including liposomes,
polymeric nanoparticles, and mesoporous silica, with the goal of maximizing therapeutic
efficacy while minimizing off-target effects and toxicity. In the long term, this technology
is expected to facilitate the rapid development and clinical introduction of new
nanomedicines, ultimately providing patients with innovative and more effective
treatment options. It also establishes a new benchmark for how complex nanostructures

should be analyzed to ensure their performance and safety in therapeutic applications.

Source: https://www.news-medical.net/news/20260709/New-method-improves-understanding-of-drug-

delivery-nanoparticles.aspx
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#28 Cornell Researchers Eradicate Aggressive Prostate
Cancer in Mice Using Ultrasmall Silica Nanoparticles (C’
dots)

Published July 09, 2026  ScienceDaily ~ USA

Published 9,2026
Source: ScienceDaily, USA
Summery Weill Cornell Medicine

| overview

Researchers from Weill Cornell Medicine and Cornell Duffield College of Engineering
have successfully used ultrasmall fluorescent core shell silica nanoparticles, dubbed
'C' dots,' to directly destroy aggressive prostate tumors and activate the immune
system in preclinical mouse models. This targeted approach led to several complete
tumor remissions, providing compelling evidence for a potential new therapeutic
strategy against prostate cancer. The breakthrough offers a promising pathway for

advancement to human clinical trials.



| N DEPTH

Key Findings

A collaborative team from Weill Cornell Medicine and Cornell Duffield College of
Engineering has achieved a significant breakthrough in prostate cancer treatment,
demonstrating that ultrasmall fluorescent core shell silica nanoparticles, known as C' dots
(Cornell Prime dots), can effectively destroy aggressive prostate tumors and activate the
host immune system in preclinical mouse models. This innovative dual-action approach
resulted in multiple instances of complete tumor remission, offering strong evidence for

a novel and potentially transformative therapeutic strategy against this common cancer.

Technical / Clinical Details

The C' dots are meticulously engineered silica nanoparticles, merely a few nanometers in
diameter, featuring a fluorescent core and specific surface modifications. These
modifications enable the nanoparticles to selectively bind to prostate cancer cells,
facilitating the efficient delivery of encapsulated therapeutic agents or
immunostimulatory molecules. In mouse models, the C' dots demonstrated excellent
tumor penetration and accumulation within the cancerous tissues. Upon reaching the
tumor, the nanoparticles not only induced direct cancer cell death through physical and
chemical mechanisms but also presented tumor-associated antigens, thereby priming
and activating immune cells, such as T cells. This activation enhanced the body's natural
ability to recognize and attack cancer, contributing to long-term anti-tumor effects and
inhibition of metastasis. The safety profile observed in these preclinical studies was

favorable, with no significant toxicity to vital organs reported.



Background & Context

Prostate cancer remains one of the most prevalent cancers among men, and advanced
stages often present challenges due to resistance to existing therapies. While hormone
therapy, chemotherapy, and radiation are standard treatments, there is a persistent need
for novel strategies to prevent recurrence, inhibit metastasis, and improve long-term
survival. Nanotechnology-based drug delivery systems offer considerable promise for
tumor-selective drug targeting and immunotherapy enhancement, yet achieving high
specificity and safety for clinical translation has been a significant hurdle. The C' dots
address these challenges by employing a dual mechanism—direct tumor ablation
combined with immune system activation—presenting an innovative solution that

bypasses some of the limitations of conventional therapies.

Strategic Significance & Outlook

The success observed in this preclinical phase provides robust evidence that C' dots
could evolve into a revolutionary treatment for advanced prostate cancer. The research
team is now focused on translating this nanoparticle therapy to human clinical trials to
further validate its safety and efficacy. Should similar positive outcomes be replicated in
humans, C' dots could offer a new therapeutic avenue for patients who are resistant to
current treatments or those seeking options with fewer side effects. Furthermore, the
potential for applying this nanoparticle technology to other solid tumors is being
explored, promising to make substantial contributions to the broader field of cancer

immunotherapy and nanomedicine.

Source: https://www.sciencedaily.com/releases/2026/07/260708022158.htm
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#29 Sapu Nano's SP-03-B101 Phase 1b Trial Reports No
Dose-Limiting Toxicities in Initial Cohort, Recommends
Dose Escalation and European Expansion

Published July 09, 2026  Media OutReach Newswire  USA

| overview

Sapu Nano (US) LLC, a clinical-stage biotechnology company and subsidiary of
Oncotelic, announced the successful completion of the initial safety cohort in its SP-
03-B101 Phase 1b clinical trial. The independent Safety Review Committee identified
no dose-limiting toxicities for Sapu003, an intravenous everolimus formulation, and
recommended dose escalation. This positive safety outcome prompts the expansion
of the Deciparticle™ nanomedicine platform's clinical program into Europe, aiming to

accelerate global clinical development.
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Key Findings

Sapu Nano (US) LLC, a clinical-stage biotechnology company and a subsidiary of
Oncotelic, has successfully completed the initial safety cohort in its Phase 1b clinical trial
for SP-03-B101. The Independent Safety Review Committee determined that there were
no dose-limiting toxicities (DLTs) observed for Sapu003, an intravenous formulation of
everolimus, at any dose level evaluated. Following this positive safety assessment, the
committee recommended advancing to dose escalation, and the company has
announced plans to expand the clinical program into Europe, accelerating the global

development of its Deciparticle™ nanomedicine platform.

Technical / Clinical Details

The SP-03-B101 trial is an open-label, multi-center, dose-escalation study designed to
evaluate the safety, tolerability, pharmacokinetics, and preliminary antitumor activity of
Sapu003 in patients with advanced mTOR-sensitive solid tumors. The successful
completion of the initial safety cohort means that all patients enrolled in this cohort
tolerated the treatment well, without experiencing any severe adverse events or toxicities
that would limit dose increases. This favorable safety profile is critical, as it provides a
robust foundation for investigating higher doses where potential therapeutic efficacy
might be enhanced. The Deciparticle™ technology is engineered to precisely deliver
existing drugs, aiming to improve their effectiveness and reduce off-target side effects, a

common challenge for many conventional cancer therapies.



Background & Context

Everolimus is a well-established anticancer agent that inhibits the mTOR pathway, a key
regulator of cell growth and proliferation. However, its oral formulations can sometimes
present challenges with gastrointestinal side effects and pharmacokinetic variability.
Sapu003, as an intravenous nanoparticle formulation of everolimus, seeks to overcome
these limitations by optimizing systemic exposure and enhancing selective delivery to
tumor sites. This approach has the potential to improve the therapeutic index—
maximizing efficacy while minimizing adverse effects—which could lead to better patient
compliance and outcomes. The strong initial safety data underscores the promise of
nanomedicine in redefining the value of established drugs and addressing unmet clinical
needs. Oncotelic, as the parent company, strategically drives the development of this

innovative nanomedicine platform.

Strategic Significance & Outlook

The recommendation for dose escalation by the independent Safety Review Committee
is a pivotal step, allowing the SP-03-B101 trial to progress to subsequent phases where
broader efficacy assessments can be conducted. Furthermore, the expansion of the
clinical program into Europe is strategically important for accelerating patient enrollment
and fostering collaborations with global regulatory bodies. Sapu Nano aims to explore
the wide applicability of its Deciparticle™ platform, seeking to provide innovative
treatments across various disease areas with high unmet needs. This early success
provides strong validation for the potential of the company's nanomedicine technology

to make a significant impact in the clinical landscape.

Source: https://www.media-outreach.com/news/united-states/2026/07/09/475197/sapu-nano-
successfully-completes-initial-safety-cohort-of-phase-1b-sp-03-b101-trial-independent-safety-review-

committee-recommends-dose-escalation-and-european-expansion-underway/
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#30 GMG Graphene Coating THERMAL-XR® ENHANCE
Achieves Unprecedented 30,000 Hours of Corrosion-
Free Performance in Salt Spray Testing

Published July 09, 2026  Newsfile Corp.  Australia

e

GMG's graphene coating "THERMAL-XR® ENHANCE
30,000 hours of corrosion-free performance in saltalt Spray
next-generation heat exchange applications

Release July 9, 2026, NewsFile Corp

| overview

Graphene Manufacturing Group Ltd. (GMG) announced that its THERMAL-XR®
ENHANCE graphene coating has surpassed 30,000 hours of salt spray testing (ASTM
B117-19) with zero signs of corrosion. This global benchmark achievement, coupled
with improved heat transfer performance, positions the coating for next-generation
applications in severe corrosion protection and enhanced heat-exchange efficiency.
Targeted sectors include electronic heat sinks, industrial process plants, and data
centers, with GMG actively scaling up commercial capabilities and market

applications.
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Key Findings

Graphene Manufacturing Group Ltd. (GMG) has announced a significant achievement for
its THERMAL-XR® ENHANCE graphene coating, which successfully completed 30,000
hours of salt spray testing (ASTM B117-19) without any trace of corrosion. This
groundbreaking milestone, far exceeding typical industry standards, positions the
coating as a leading solution for next-generation applications demanding superior
corrosion protection and enhanced heat transfer efficiency. The product is now poised
for widespread adoption in critical infrastructure such as electronic heat sinks, large-scale

industrial process plants, and data centers.

Technical / Clinical Details

THERMAL-XR® ENHANCE is a proprietary graphene-based coating formulated to create
an ultra-dense, impervious barrier at the nanoscale. This unique structure effectively
prevents corrosive agents from reaching the underlying substrate. The 30,000-hour
performance in the ASTM B117-19 salt spray test is an exceptional demonstration of its
anti-corrosion properties, significantly surpassing the performance of many conventional
protective coatings. This translates into drastically reduced maintenance costs and
extended operational lifespans for coated assets. Beyond corrosion resistance, the
graphene composition also imbues the coating with enhanced thermal conductivity,
facilitating more efficient heat exchange in devices like heat sinks and industrial
condensers. This dual functionality is attributed to graphene's unique atomic structure,
which allows for both excellent barrier properties and efficient phonon transport, making

it a truly multifunctional material.



Background & Context

Reliability and efficiency are paramount in modern industrial sectors, particularly in
electronics, energy, and information technology. Corrosion represents a major threat to
equipment longevity and operational continuity, while effective thermal management is
increasingly critical due to the proliferation of high-power electronic components and
the rapid expansion of data centers. Conventional solutions often address these issues
separately, leading to complex and costly maintenance regimes. GMG's THERMAL-XR®
ENHANCE offers a consolidated approach, leveraging the unique properties of graphene
to tackle both challenges simultaneously. This innovation highlights graphene's potential
to provide comprehensive solutions for complex industrial demands, marking a

maturation of graphene technology from research into scalable industrial application.

Strategic Significance & Outlook

The achievement of 30,000 hours of corrosion-free performance serves as a powerful
validation for GMG, accelerating the commercialization pathway for THERMAL-XR®
ENHANCE. The company is now intensifying its focus on scaling up commercial
capabilities and securing broader market applications globally, collaborating with
partners across various industries. Key areas of anticipated adoption include marine
structures, oil and gas infrastructure, and automotive components—environments where
extreme conditions necessitate robust and long-lasting protective solutions. Widespread
implementation of this technology could lead to significant improvements in industrial
efficiency, substantial reductions in operational expenditures, and enhanced

sustainability contributions, heralding a new era for industrial-scale graphene adoption.

Source: https://www.newsfilecorp.com/release/304571/GMG-Graphene-Coating-THERMALXRR-Reaches-
Global-Benchmark-Testing-Milestone-of-30000-Hours-with-No-Corrosion
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#31 University of Florida Develops ‘Molecular Velcro'
Technique for Efficient PFAS Removal from Water,
Revolutionizing Filtration

Published July 06, 2026  WUFT News USA

lpu--

| overview

Researchers at the University of Florida have pioneered a new 'molecular velcro'
technique for more effectively removing PFAS 'forever chemicals' from water. This
innovative gel-based material utilizes electrical charges to trap PFOA, a common type
of PFAS. Unlike typical fluorinated PFAS filters, this novel method avoids harmful
leaching, offers reusability, and can be integrated into existing filtration infrastructure,
holding the potential to transform both residential water filters and large-scale

wastewater projects.
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Key Findings

Researchers at the University of Florida have developed a breakthrough technology
dubbed 'molecular velcro' that promises to more effectively remove per- and
polyfluoroalkyl substances (PFAS), widely known as 'forever chemicals,' from water. This
innovative gel-based material employs electrical charges to selectively trap PFOA
(perfluorooctanoic acid), a prevalent type of PFAS. A significant advantage of this new
method over conventional fluorinated PFAS filters is its ability to prevent harmful
leaching of captured chemicals back into the water, alongside its reusable nature and

compatibility with existing filtration infrastructure.

Technical / Clinical Details

The 'molecular velcro' gel is comprised of a unique polymer network embedded with
specific functional groups designed to electrostatically interact with the negatively
charged PFOA molecules. This mechanism allows the gel to strongly attract and
sequester PFOA from contaminated water. Crucially, this differs fundamentally from
traditional adsorption filters that rely on fluorinated polymers, which carry the risk of
PFOA desorption or leaching back into the water over time. The gel itself is easily
regenerable, meaning it can be reused multiple times, leading to significant reductions in
operational costs and waste generation. Furthermore, the technology is designed for
seamless integration into existing water purification and wastewater treatment systems,
which broadens its potential for widespread application from point-of-use filters to

municipal treatment plants.



Background & Context

PFAS compounds have been extensively used in various industrial and consumer
products due to their exceptional water and oil-repellent properties, found in items
ranging from non-stick cookware to firefighting foams and water-resistant apparel.
However, their extreme persistence in the environment, earning them the moniker
‘forever chemicals,' has led to their accumulation in soil, water bodies, and even human
tissues, raising significant public health concerns. Regulatory bodies worldwide are
increasingly implementing stricter limits on PFAS levels, driving an urgent need for
effective removal technologies. Traditional methods like activated carbon filtration and
reverse osmosis face limitations in terms of cost, efficiency, and the potential for
secondary contamination, highlighting the demand for more sustainable and high-
performance solutions. The University of Florida's 'molecular velcro' offers a promising

answer to these pressing environmental challenges.

Strategic Significance & Outlook

The development of the 'molecular velcro' technology by the University of Florida
represents a pivotal moment in the ongoing battle against PFAS contamination. Should
this technology be successfully commercialized, it has the potential to dramatically
enhance the performance of residential water filters and provide critical solutions for
large-scale water treatment challenges faced by municipalities and industries. The
research team is now focused on further validating the scalability and long-term
durability of the material, with a clear path towards practical implementation. Future
research will likely explore optimizing removal efficiencies for a wider spectrum of PFAS
compounds and investigating its application for other hazardous substances, ultimately
contributing significantly to global efforts in securing safe drinking water and protecting

environmental health.

Source: https://www.wuft.org/healthscience/2026-07-06/uf-researchers-develop-method-for-removing-

forever-chemicals
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