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Arminano details 60 industrial applications of
graphene, highlighting breakthroughs in
insulation, sensors, batteries, filtration.

Hatch BioFund invests in Optimeos Life Sciences
for coated inverse nanocarriers (CINCs) for gene
replacement therapies.

OZ Biosciences develops 'NanOZ-LNP Stem'
mRNA delivery system for stem cells, achieving
over 90% transfection efficiency.

Pakistan researchers apply plant-based gold
nanoparticles for targeted breast cancer drug
delivery, promoting ROS generation.

Aptamer-functionalized nanoparticles enhance
anti-tumor effects in gastric cancer cells under
laser irradiation.

HydroGraph launches 20% graphene paste,
Fractal Graphene Paste™, eliminating integration
barrier for commercial adoption.

Nanocellulose filtration membranes for industrial
wastewater treatment achieve over 90%
pollutant removal.

Irish company BioCene® launches
biomass-derived graphene for construction,
infrastructure, and energy storage.

Saitama University researchers 'program' atomic
defects to precisely control carbon quantum dot
optical behavior.

Soochow University achieves 24.8% EQE in NIR
perovskite quantum dot LEDs for bioimaging and
information encryption.

Inspenet explores graphene in industrial
wastewater treatment, contributing to pollution
control and biofouling suppression.

Diversa Technologies develops biodegradable LNP
platform for protein replacement therapy,
accelerating next-gen therapeutics.

CNT-reinforced cement composite fracture
toughness boosted 17.95% at 70% humidity,
advancing sustainable building materials.

MDPI develops high-voltage aqueous asymmetric
supercapacitor based on Mo1.33CTx i-MXene and
hydrated V205.

Britannica unveils fullerene updates, detailing
SWNT's ballistic transport and MWNT's
multifunctionality.

Iraqi researchers synthesize CNT-graphene
hybrid via arc plasma, achieving 1401 m2/g
surface area, 52.2x103 S/cm conductivity.

arXiv reports fabrication of thousands of
'industry-ready' semiconductor quantum dot
devices for hybrid photonic quantum computing.

Nanocarbon-reinforced epoxy composites show
significantly enhanced thermally activated shape
memory and mechanical properties.
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Chinese startup Prinano claims mass production
of 8-inch photonic chip wafers using NIL,
projecting up to 90% cost reduction.

First Graphene acquires MITO, targets US defense
market with over $10M PureGRAPH® revenue
pipeline.

Nanoco Group PLC initiates shareholder
consultation following delisting vote
postponement to rethink CFQD® strategy.

Graphene Manufacturing Group raises C$497K via
ATM share program to fund graphene business
expansion.

Nanocomposite advanced materials market
projected to reach $60 billion by 2034 (Market.us
Report).

ISO publishes ISO/TS 4966:2026 for nanoporous
silica particle characterization in liquid
chromatography.

ISO/TS 5341:2026 standardizes general
terminology in nanotechnology, fostering a
unified global language.

CHASM Advanced Materials partners with German
Roos to expand transparent printed electronics
via CNT hybrid platform.

US EPA imposes SNURs on specific new chemical
substances (potentially nanomaterials),
mandating 90-day pre-manufacture notification.

16th International Graphene2026 Conference
underway in Barcelona, discussing cutting-edge
research and industrial applications.

Merck KGaA acquires Bio-Techne for $11.3B,
Ipsen buys Kartos Therapeutics for up to $1.75B,
boosting life sciences.

Jyong Biotech initiates global licensing for
botanical drug Botreso® for BPH, following
successful Phase III clinical trials.

Samsung's "graphene ball" technology boosts
Li-ion battery capacity by 45% and charging
speed by 5x.

GMG achieves first bulk North American shipment
of THERMAL-XR® coating and secures US EPA
approval.

ZTT unveils vertically integrated "Solar + Energy
Storage + Hydrogen" full industrial chain solution
at Intersolar Europe 2026.

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

@ Is your semiconductor roadmap exposed to NIL disruption?

Chinese startup Prinano claims 90% cost reduction for photonic chips using Nanoimprint Lithography (#31),
while NIL achieves sub-10nm resolution (#01). This could fundamentally alter chip manufacturing economics.
How quickly can your R&D; adapt or acquire NIL expertise?

® Does in-vivo CAR-T make your ex-vivo platform obsolete?

Targeted nanoparticles and circular RNA are enabling Al-driven in-vivo CAR-T development, promising
enhanced safety and reduced manufacturing complexity (#04). This breakthrough could disrupt the entire
CAR-T therapy landscape, currently dominated by costly ex-vivo processes.

© Are you prepared for the quantum computing hardware race?

Thousands of 'industry-ready' semiconductor quantum dot devices have been fabricated for hybrid photonic
quantum computing, demonstrating key performance metrics (#29). This signals a critical shift towards
scalable quantum hardware. What is your strategy to secure or develop these foundational components?

I Opportunities vs. Threats for US/European Companies
Opportunity vs. Threat Matrix for US/European Companies
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® NILChip Critical Cost-effective chips China's market lead
® CAR-T Critical New cancer therapies Disrupts existing CAR-T
® QCompute Critical Scalable quantum bits Global tech race
® GrapheneB Critical High-perf batteries Asian battery lead
® LNP DDS Opp. Versatile drug delivery IP/market competition
® Graphenel Opp. New material products Lagging adoption
® QD Bio Opp. Precision diagnostics Research gap
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® NanoReg Ref. Market clarity Compliance burden
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I Deep Dive @ — In-Vivo CAR-T with Nanoparticles & circRNA

#04 | 2026/07/02 | Advancing RNA | Tech Novelty® ® ® ® ® Proximity® @ OOO Market Impact® ® ® ® ® Data
Reliability® @ OOO US/EU Relevancco ® ® ® ®

This breakthrough combines targeted nanoparticles (TNPs) with circular RNA (eRNA) and Al to enable direct
in-vivo delivery of CAR-T payloads to immune cells. Unlike traditional ex-vivo methods, this non-integrating,
transient approach promises enhanced safety and flexibility, potentially decentralizing manufacturing and

reducing costs.

eRNA's circular structure offers superior stability, leading to sustained protein expression. Al optimizes eRNA
constructs and TNP formulations for efficient cellular uptake and reduced off-target toxicity, streamlining
development for personalized cancer treatments and potentially expanding CAR-T to solid tumors and

autoimmune diseases.

» Strategic Analyst's Perspective

Strategic Analyst's Perspective: This technology represents a paradigm shift for CAR-T therapy.
Published numbers are conceptual, but the underlying mechanisms are sound. Technical
barriers include ensuring precise in-vivo targeting, minimizing systemic immunogenicity, and
achieving consistent expression levels. [Opportunity] for US/EU biotech firms to lead next-gen
gene therapies, acquire platform IP, and expand CAR-T applications. [Threat] for existing
CAR-T manufacturers whose costly ex-vivo platforms could be disrupted or made obsolete.
Next Actions: [R&D;] Form a cross-functional team (molecular biology, nanotech, AI) to
evaluate this platform's feasibility and competitive threat by end of Q3. [Business Dev] Identify
and engage with key academic labs and startups in this space for potential partnerships or
early-stage investments by end of Q4.

I Deep Dive @ — Industry-Ready QDs for Quantum Computing

#29 | 2026/06/26 | arXiv | Tech Novelty® ® ® ® ® Proximity® ® OO O Market Impact® ® ® ® ® Data Reliabilitye e ® ® ®
US/EU Relevancco o ® @ ®

Researchers have successfully fabricated thousands of monolithic semiconductor quantum-dot devices
compatible with III-V pilot production lines for hybrid photonic quantum computing. These devices
demonstrate state-of-the-art efficiency, near-unity photon quantum purity, seven-partite spin—multi-photon

entanglement, and microsecond-scale spin coherence.

This achievement addresses critical scalability challenges in quantum computing hardware. The compatibility
with existing semiconductor infrastructure is key for industrial deployment. The high-fidelity entanglement
and coherence times are crucial for building robust quantum processors capable of executing complex
algorithms, accelerating the path to practical quantum computers.
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» Strategic Analyst's Perspective

Strategic Analyst's Perspective: The claim of 'industry-ready' devices with specific quantum
metrics (seven-partite entanglement, microsecond coherence) is highly credible given the arXiv
source. Technical barriers remain in scaling to millions of qubits and maintaining coherence at
operational temperatures. [Opportunity] for US/EU semiconductor manufacturers and quantum
computing startups to integrate these scalable quantum dot platforms, securing a lead in
quantum hardware. [Threat] is the intense global competition, particularly if non-US/EU
entities gain a significant lead in manufacturing scalability. Next Actions: [R&D;] Establish a
dedicated task force to assess integration pathways for these quantum dot devices into existing
III-V fabs by Q4. [Executive] Allocate strategic investment for quantum hardware development
and talent acquisition, with a focus on photonic integration, by year-end.

Nanotechnology Weekly Intelligence Report | 2026-07-05 | Page 7



I Deep Dive ® — Nanoimprint Lithography for Sub-10nm Chips

#01 | 2026/06/25 | ChipXpert | Tech Novelty® ® ® ® O Proximity® @ ® OO Market Impact® ® ® ® ® Data

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

Nanoimprint Lithography (NIL) is emerging as a disruptive patterning technology capable of manufacturing
sub-10nm feature sizes for future semiconductor chips. It offers high resolution, low cost, and high
throughput, positioning it as a strong candidate to surpass optical lithography limitations and significantly
reduce manufacturing costs.

NIL physically imprints patterns onto a resist layer, cured by heat or UV light, bypassing light wavelength
limitations. This process offers lower operational expenses compared to costly EUV lithography. Its
compatibility with existing fabrication processes and exploration of hybrid systems make it pivotal for
advancing semiconductor scaling, with companies like Canon actively developing solutions.

» Strategic Analyst's Perspective

Strategic Analyst's Perspective: The potential for sub-10nm resolution at significantly lower
cost is realistic, but the 'high throughput' and 'low cost' claims need rigorous validation,
especially concerning defect rates and mold longevity. Technical barriers include defect control,
pattern uniformity across large wafers, and mold durability. [Opportunity] for US/EU
equipment manufacturers and foundries to invest in NIL R&D; and adoption to diversify from
EUV and reduce costs. [Threat] is the rapid advancement by Asian competitors like China's
Prinano (#31), who claim mass production, potentially eroding US/EU market share in photonic
chips and other niche semiconductor segments. Next Actions: [R&D;] Conduct a detailed
competitive analysis of NIL technologies, focusing on defectivity and throughput benchmarks,
by end of Q3. [Procurement] Identify potential NIL equipment and mold suppliers, assessing
their readiness for industrial scale, by Q4.

I Other Notable Articles

Nd-doped CdTe QDs for NIR-IIb/c Bioimaging (PubMed)
Tech Novelty® ® @ ® ® Proximity® OOOO Market Impacte ® @ @ O

Academic breakthrough in quantum dots for deep-tissue bioimaging, overcoming energy gap law with
11.34% PLQY.

NIR Perovskite Quantum Dot LEDs (24.8% EQE) (Quantum Zeitgeist (Soochow University))
Tech Novelty® ® ® ® O Proximity® ® OOO Market Impacte ® ® @ O

Record-breaking 24.8% EQE in NIR PQD-LEDs achieved by ionic liquid strategy, promising for bioimaging and

encryption.

MXene Nanocomposites for Sodium-Ion Battery Anodes (Voltcoffer)
Tech Novelty® ® @ ® O Proximity® @ OOO Market Impact®e @ @ @ O

High-performance MXene nanocomposite anode for Na-ion batteries shows 75 mAh g-1 capacity and >99%
CE for 100 cycles.

Samsung's "Graphene Ball" Technology Boosts Li-ion Battery (Industry Today)
Tech Novelty® ® ® ® O Proximity® @ ® OO Market Impactoe @ ® ® ®

Samsung's graphene ball boosts Li-ion battery capacity by 45% and charging speed by 5x, targeting

2026-2027 commercialization.

Nanocomposite Advanced Materials Market Projected to Reach $60 Billion by 2034 (Market.us)
Tech Novelty®@ OOOO Proximity® ® ® ® ® Market Impacte @ @ ® ®
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Market report forecasts robust 7.2% CAGR for nanocomposite materials, driven by aerospace, automotive,
and electronics demand.
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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 [Strategy] Assess Nanoimprint Lithography (NIL) impact on semiconductor manufacturing roadmap
and competitive landscape, especially for photonic chips, by EOW.

¢ [R&D;] Initiate internal review of in-vivo CAR-T platforms, identifying key technical challenges and
potential acquisition/partnership targets, by EOW.

e [Legal/IP] Review US EPA's Significant New Use Rules (SNURs) for nanomaterials; ensure all new
product development plans incorporate 90-day notification requirements, by EOW.

| Short-term (1 month)

e [Procurement] Investigate suppliers of pre-dispersed graphene pastes (e.g., HydroGraph's Fractal
Graphene Paste) for potential integration into construction, coatings, and thermal management
products, by end of month.

¢ [R&D;] Benchmark internal quantum dot research against new high-efficiency NIR-IIb/c QDs and
perovskite QD-LED breakthroughs for bioimaging and displays, by end of month.

e [Strategy] Analyze competitive landscape in sodium-ion batteries and graphene-enhanced Li-ion
batteries, particularly regarding Asian advancements like Samsung's 'graphene ball' and MXene
composites, by end of month.

| Medium-long term (quarter+)

e [Executive] Develop a long-term strategic plan for investment in quantum computing hardware,
focusing on scalable quantum dot platforms and talent acquisition, by end of Q4.

¢ [Business Dev] Explore licensing opportunities for advanced lipid nanoparticle (LNP) delivery systems
for protein replacement and gene therapies, targeting new therapeutic pipelines, by end of Q1 2027.

¢ [R&D;] Fund research into defect engineering for carbon quantum dots and other advanced
nanomaterials to precisely control optical and electronic properties for next-gen devices, by end of Q2
2027.
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#01 Nanoimprint Lithography Achieves Sub-10nm
Resolution with High Throughput and Low Cost for
Next-Gen Chip Manufacturing

Published June 25, 2026  ChipXpert International

JJ” 4 WJJ ‘.'..

| overview

Nanoimprint Lithography (NIL) is emerging as a disruptive patterning technology
capable of manufacturing sub-10nm feature sizes for future semiconductor chips,
offering high resolution, low cost, and high throughput. This technique physically
imprints patterns onto a resist layer, followed by heat or UV light curing, positioning it
as a strong candidate to surpass optical lithography limitations. Its potential to
significantly reduce manufacturing costs and accelerate chip scaling makes it a pivotal

technology for advancing the semiconductor industry.



| N DEPTH

Key Findings

Nanoimprint Lithography (NIL) is highlighted as a transformative patterning technique
poised to revolutionize semiconductor manufacturing, capable of achieving feature sizes
below 10 nm. This advanced method promises high resolution, low cost, and high

throughput, addressing critical demands for the next generation of chip scaling.

Technical / Clinical Details

NIL operates by physically imprinting a nanoscale pattern from a master mold onto a
resist layer, which is then cured using heat or UV light. Unlike optical lithography, NIL's
performance is not limited by light wavelength, allowing for significantly finer pattern
resolution essential for sub-10 nm device fabrication. This physical transfer process offers
inherent advantages in resolution and potentially lower operational expenses compared
to increasingly complex and costly extreme ultraviolet (EUV) lithography systems. The
technique is compatible with existing semiconductor fabrication processes, and hybrid
systems combining NIL with traditional methods are being explored to optimize

manufacturing workflows.

Background & Context

The semiconductor industry has relentlessly pursued Moore's Law, doubling transistor
density approximately every two years. However, conventional optical lithography is
approaching its fundamental physical limits, and the escalating costs of advanced EUV
systems pose significant economic challenges. NIL presents a compelling alternative,
especially for applications like memory chips, where cost-effectiveness and high
resolution are paramount. Companies such as Canon and Morphotonics are actively
developing and commercializing NIL solutions, aiming to overcome the current scaling

bottlenecks and drive innovation in advanced chip manufacturing.



Strategic Significance & Outlook

The widespread adoption of NIL could dramatically alter the economic landscape of
semiconductor production, facilitating the development of more powerful and affordable
chips. This would have profound implications for Al, loT, and 5G technologies, which rely
on ever-improving semiconductor performance. Further research and development are
focused on overcoming challenges such as defect control, mold longevity, and ensuring
pattern uniformity across large wafers. Successful integration of NIL could unlock new
possibilities for miniaturization and functionality, securing its role as a cornerstone

technology for the future of electronics.

Source: https://chipxpert.in/nanoimprint-lithography-for-future-chips/
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#02 MDPI Review Highlights Lipid Nanoparticles

(LNPs) as Key to Rapid Antiviral Strategies for
Pandemic Preparedness

Published July 03, 2026 MDPI International
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| overview

A new MDPI review elaborates on nanoparticle-mediated antiviral strategies,
emphasizing lipid nanoparticle (LNP) systems for their rapid response and efficient
nucleic acid delivery in pandemic preparedness. Nanoparticle platforms can target
multiple stages of the viral life cycle, enhancing intracellular delivery and specificity
for antiviral therapy. This advanced approach holds significant potential for

developing next-generation therapeutics against emerging viral threats.



| N DEPTH

Key Findings

A comprehensive review published by MDPI meticulously details the latest
advancements in nanoparticle-mediated antiviral strategies for pandemic preparedness,
underscoring the critical role of lipid nanoparticle (LNP) systems due to their exceptional
rapid response capabilities and efficient nucleic acid delivery. These platforms are
demonstrating significant potential to target various stages of the viral life cycle, thereby

enhancing intracellular delivery and therapeutic specificity.

Technical / Clinical Details

The review systematically explores the mechanisms and applications of diverse
nanoparticle platforms, including lipid-based, polymeric, inorganic, and hybrid systems.
LNP technology, famously validated by the success of mMRNA vaccines, stands out for its
robust nucleic acid encapsulation, biocompatibility, and ability to modulate immune
responses. Nanoparticles can interrupt viral entry, target host factors crucial for viral
replication, or stimulate the immune system to clear infected cells. This enables precise
targeting and efficient intracellular delivery, overcoming limitations encountered with
conventional antiviral drugs. For instance, advanced LNP formulations can achieve high
encapsulation efficiencies for mMRNA payloads, delivering them intact to target cells to

initiate therapeutic protein production or gene silencing.

Background & Context

Lessons learned from previous pandemics, particularly COVID-19, have highlighted the
urgent need for agile and effective antiviral therapeutic development. The
unprecedented speed at which LNP-based mRNA vaccines were developed, approved,
and deployed globally has firmly established LNPs as a leading platform for nucleic acid
drug delivery. This technology offers a paradigm shift from traditional small molecule or
antibody-based therapies, as its modular nature allows for rapid adaptation to new viral
strains or emerging pathogens. Such adaptability is crucial for proactive pandemic
preparedness, enabling swift development and deployment of countermeasures when

new threats arise.



Strategic Significance & Outlook

The future of nanoparticle-mediated antiviral strategies is highly promising, with the
review indicating broader applications in personalized medicine and preventative
healthcare. Ongoing research focuses on improving nanoparticle stability in vivo,
enhancing target specificity, and minimizing potential off-target effects. Furthermore, the
integration of artificial intelligence and machine learning in nanoparticle design is
expected to accelerate optimization, leading to more potent and safer formulations. The
development of versatile platforms capable of addressing a wide range of viral infections
will be critical. These advancements are set to significantly bolster global readiness
against future pandemic risks, ensuring more rapid, effective, and safer therapeutic

interventions.

Source: https://www.mdpi.com/3042-9323/1/2/8
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#03 Gold Nanoparticles Achieve Phenotypic
Reprogramming of Cancer Stem Cells via Combined
Photothermal Therapy and Gene Silencing

Published July 02, 2026  Dove Medical Press International
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| overview

Gold nanoparticles (AuNPs) are making significant strides in cancer stem cell (CSC)
therapy by integrating physical cytotoxicity with biochemical modulation. Their high
atomic number enhances local radiation effects, and tunable localized surface
plasmon resonance (LSPR) enables precise photothermal therapy (PTT). Recent
advances, including metabolic gating with lactate oxidase-functionalized AuNPs and
gene silencing with siRNA-delivering AuNPs, facilitate CSC phenotypic

reprogramming, opening new avenues for intractable cancer treatment.
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Key Findings

Gold nanoparticles (AuNPs) have demonstrated significant breakthroughs in cancer stem
cell (CSC) therapies by effectively combining physical cytotoxicity with sophisticated
biochemical regulatory mechanisms. These nanoparticles leverage their high atomic
number to boost localized radiation effects and utilize tunable localized surface plasmon
resonance (LSPR) for highly effective photothermal therapy (PTT), marking a promising

new frontier in oncology.

Technical / Clinical Details

AuNPs' high atomic number provides a distinct advantage in radiotherapy by locally
enhancing the absorbed radiation dose, thereby intensifying therapeutic effects on
tumor cells while potentially sparing surrounding healthy tissues. For PTT, AuNPs absorb
specific wavelengths of light, converting this energy into heat to induce targeted cellular
ablation. Recent innovations include metabolic gating strategies, where AuNPs
functionalized with lactate oxidase are used to disrupt the unique metabolic pathways of
CSCs, thereby reducing their proliferation and re-sensitizing them to conventional
chemotherapies. Furthermore, gene silencing capabilities have been achieved by
delivering small interfering RNA (siRNA) via AuNPs, targeting genes critical for CSC self-
renewal and drug resistance. This dual-modal approach—physical destruction combined
with precise genetic intervention—offers a powerful tool against the notoriously resilient

CSC population.

Background & Context

Cancer stem cells are widely recognized as the primary drivers of tumor initiation,
recurrence, metastasis, and resistance to standard therapies, making their eradication a
critical challenge in cancer treatment. Traditional approaches often fail to eliminate CSCs,
leading to therapeutic failures and disease progression. AUNPs have emerged as a highly
versatile platform in nanomedicine due to their biocompatibility, ease of surface
functionalization, and diverse photophysical properties. The ability to integrate multiple
therapeutic modalities onto a single nanoparticle is crucial for overcoming the complex
mechanisms of CSC drug resistance and survival, representing a paradigm shift in

combating these elusive cells.



Strategic Significance & Outlook

The development of AuNP-based therapies for CSCs holds immense potential for
achieving more durable and curative outcomes in cancer patients. Future efforts will
focus on rigorous in vivo validation of safety and efficacy, paving the way for clinical
translation. The integration of closed-loop theranostics, where diagnostic imaging and
therapeutic intervention are combined and real-time monitored, promises personalized
and optimized treatment strategies. This approach could allow for precise feedback on
therapeutic efficacy and dynamic adjustment of treatment parameters. Continued
research is also exploring the synergistic potential of AuNPs with existing cancer
treatments across various solid tumors, including breast and gastric cancers, to enhance

overall patient prognosis.

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

loop-theran-peer-reviewed-fulltext-article-1JN
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#04 Targeted Nanoparticles and Circular RNA
Accelerate CAR-T Development with Al-Driven In Vivo
Delivery and Enhanced Safety

Published July 02, 2026  Advancing RNA  USA

| overview

Targeted nanoparticle delivery systems, specifically Endless RNA (eRNA) and Targeted
Nanoparticle (TNP) combinations, are significantly accelerating CAR-T cell therapy
development. This innovative approach enables direct in vivo delivery of RNA
payloads to a patient's immune cells, offering an improved safety profile through its
non-integrating and transient nature compared to traditional CAR-T methods. Al is
crucial for optimizing eRNA constructs and TNP delivery vehicles, efficiently driving

desired biological outcomes and paving the way for personalized cancer treatments.
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Key Findings

The convergence of targeted nanoparticles and circular RNA (eRNA) is driving a
significant leap forward in CAR-T cell therapy development. This advanced technology
facilitates the direct in vivo delivery of therapeutic RNA payloads to host immune cells,
offering enhanced safety and flexibility through its non-integrating and transient

mechanism of action.

Technical / Clinical Details

Unlike conventional CAR-T therapies that involve ex vivo genetic modification of T cells,
the eRNA and Targeted Nanoparticle (TNP) system aims to perform this entire process
within the patient's body. TNPs are engineered to encapsulate eRNA and feature cell-
specific targeting ligands, enabling efficient delivery of the RNA to precise immune cell
populations, such as T cells. eRNA, due to its circular structure, exhibits superior stability
against enzymatic degradation compared to linear mRNA, leading to more sustained
protein expression within cells. As a non-viral approach, it mitigates the risks associated
with genomic integration and the immunogenicity or toxicity often seen with viral
vectors. This systemic administration capability broadens the applicability of CAR-T cell
therapy to a wider patient population, potentially addressing unmet needs in solid tumor

treatment and reducing manufacturing complexity.

Background & Context

CAR-T cell therapies have achieved remarkable success in hematological malignancies,
but challenges such as limited efficacy in solid tumors, high manufacturing costs, and
severe adverse events like cytokine release syndrome and neurotoxicity persist. The
eRNA-TNP approach represents a promising solution to these hurdles. Crucially, the
integration of artificial intelligence (Al) is pivotal for optimizing both eRNA sequences
and TNP formulations. Al algorithms can analyze complex variables to predict optimal
designs for efficient cellular uptake, enhanced target specificity, and reduced off-target
toxicity, thereby streamlining the development timeline and improving success rates in

clinical applications.



Strategic Significance & Outlook

This technology has the potential to transform CAR-T cell therapy by decentralizing
manufacturing and accelerating the realization of personalized medicine. Should in vivo
CAR-T therapy become a clinical reality, it would drastically reduce manufacturing costs
and enable more rapid treatment delivery. Future developments may leverage eRNA's
transient expression characteristics to fine-tune CAR-T cell function or target multiple
antigens simultaneously, leading to more sophisticated and safer next-generation
therapies. The fusion of Al and nanotechnology is expected to open new therapeutic
avenues not only in oncology but also in autoimmune diseases and infectious diseases,

promising a profound impact on the future of healthcare.

Source: https://www.advancingrna.com/doc/how-targeted-nanoparticles-and-circular-rna-are-advancing-

car-t-development-0001
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#05 UbiQD Expands Quantum Dot Production Twelve-
Fold, Acquires Third Los Alamos Facility to Become
Largest US Manufacturer

Published June 26, 2026 iGrowNews USA

| overview

UbiQD has significantly expanded its quantum dot production capacity twelve-fold
since 2024, acquiring a third building in Los Alamos to become the largest quantum
dot manufacturer in the United States. This expansion bolsters the production of its
UbiGro® quantum dot films, which enhance plant growth in greenhouses. The
company is also actively pursuing applications in solar energy and advanced

materials, signaling a major scaling in quantum dot commercialization.
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Key Findings

UbiQD, a leading quantum dot manufacturer, has announced a substantial expansion of
its production capabilities, acquiring a third facility in Los Alamos. This strategic move
follows a remarkable twelve-fold increase in quantum dot production capacity since
2024, solidifying UbiQD'’s position as the largest quantum dot manufacturer in the
United States.

Technical / Clinical Details

The acquisition of the new building significantly expands UbiQD's high-bay
manufacturing and R&D footprint. This enhanced infrastructure is critical for scaling the
production of its flagship product, UbiGro® quantum dot film. UbiGro® is designed to
optimize the solar spectrum within greenhouses, converting specific wavelengths of
sunlight into more photosynthetically active radiation (e.g., blue light to red light). This
process enhances plant growth, leading to improved yields and crop quality in
agricultural settings. Beyond agriculture, UbiQD's quantum dots are also being
developed for applications in solar energy, where they can improve the efficiency of
photovoltaic cells by converting unusable light spectra into usable ones, and in various

other advanced materials.

Background & Context

Quantum dots are semiconductor nanocrystals with unique optical and electronic
properties, making them highly sought after in diverse fields such as displays, lighting,
bioimaging, and renewable energy. The global demand for sustainable agriculture and
high-efficiency energy technologies is fueling rapid growth in the quantum dot market.
UbiQD's substantial increase in production capacity reflects a broader industry trend
where quantum dot technology is transitioning from laboratory-scale research to large-
scale commercial deployment. This scaling is a testament to the increasing maturity and

market acceptance of quantum dot applications.



Strategic Significance & Outlook

This expansion provides UbiQD with a robust foundation to further penetrate global
markets with its UbiGro® products and accelerate its diversification into new sectors. In
the solar energy domain, quantum dots hold immense promise for boosting the
efficiency and lowering the cost of solar panels, contributing significantly to the
advancement of renewable energy solutions. Furthermore, their application in various
advanced materials is expected to become more widespread across industrial sectors.
UbiQD's move signifies that quantum dot technology is not merely an academic pursuit
but a powerful tool addressing real-world challenges, poised to become a staple in

modern technology and sustainability efforts.

Source: https://igrownews.com/ubiqd-latest-news/
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#06 MXene Nanocomposites Achieve High Capacity (75
mAh g-1) and Over 99% Coulombic Efficiency for 100
Cycles in Sodium-lon Battery Anodes

Published June 26, 2026  Voltcoffer International

High-capacity
Sodium-ion battery?ea
MXene nanocomposites
75 malng capacity’ exmhing™*. _ 2
99% Coulombic effiency of =
100 cycles

| overview

A Zn2GeO4/MXene nanocomposite has been developed as a high-performance
anode for next-generation sodium-ion batteries, demonstrating significantly
enhanced electrochemical performance. This composite maintains a high reversible
specific capacity of 75 mAh g-1 after 100 cycles at 100 mA g-1, coupled with excellent
cycling stability and over 99% Coulombic efficiency. The improved performance is
attributed to MXene's high conductivity and morphological control, promising a

breakthrough in energy storage technology.
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Key Findings

A novel Zn2GeO4/MXene nanocomposite has been successfully developed and
demonstrated as a high-performance anode for sodium-ion batteries (SIBs), exhibiting
remarkably enhanced electrochemical properties. This advanced material achieved a
sustained reversible specific capacity of 75 mAh g-1 after 100 cycles at a current density
of 100 mA g-1, alongside outstanding cycling stability and a Coulombic efficiency
exceeding 99%.

Technical / Clinical Details

The innovative nanocomposite integrates high-capacity Zn2GeO4 with highly conductive
MXene. While Zn2GeO4 offers a high theoretical capacity, it suffers from significant
volume expansion during cycling, which typically degrades performance. The two-
dimensional structure of MXene effectively encapsulates the Zn2GeO4 nanoparticles,
mitigating volume changes and significantly enhancing the structural stability of the
electrode. Furthermore, the layered architecture of MXene facilitates rapid insertion and
de-insertion of sodium ions, enabling faster charge-discharge kinetics. This synergistic
combination results in exceptional stability, maintaining most of its initial capacity over
100 cycles at low current densities and achieving near-100% Coulombic efficiency. This
performance is a direct result of the high electrical conductivity provided by the MXene

network and the precise morphological control achieved at the nanoscale.

Background & Context

Lithium-ion batteries (LIBs) dominate the current energy storage market, but concerns
regarding the uneven distribution and high cost of lithium resources necessitate the
exploration of sustainable alternatives. Sodium, being abundant and chemically similar to
lithium, makes SIBs a highly promising candidate for next-generation, low-cost, and
high-performance energy storage systems. However, a key challenge for SIB
commercialization has been the development of anode materials that can match LIBs in
terms of energy density and cycle life. Traditional carbonaceous anode materials struggle
with the larger sodium ion size, which hinders efficient insertion and extraction, leading

to lower capacity and stability issues.



Strategic Significance & Outlook

The successful development of the Zn2GeO4/MXene nanocomposite represents a
significant leap forward for the practical realization of high-performance SIBs. This
material design strategy is highly adaptable and can potentially be applied to other
metal oxide and alloy-based anode materials, paving the way for further improvements
in SIB energy density and longevity. Future research will focus on scaling up the synthesis
of this material and optimizing its integration into commercial battery prototypes. The
widespread adoption of SIBs could dramatically reduce energy storage costs across
various applications, including renewable energy grids, smart grids, and electric vehicles,
thereby making a substantial contribution to achieving a sustainable future. This

breakthrough has the potential to redefine the landscape of energy storage technology.

Source: https://www.voltcoffer.com/zn2geo4-mxene-nanocomposites-as-high-performance-anodes-for-

sodium-ion-batteries/

Collected: July 03, 2026 | Automated Research System (Gemini API)


https://www.voltcoffer.com/zn2geo4-mxene-nanocomposites-as-high-performance-anodes-for-sodium-ion-batteries/
https://www.voltcoffer.com/zn2geo4-mxene-nanocomposites-as-high-performance-anodes-for-sodium-ion-batteries/

#07 Tohoku University and NIMS Develop Nd-doped
CdTe Quantum Dots with 11.34% High-Efficiency
Emission at 1730 nm for Clinical-Grade NIR-lIb/c
Bioimaging

Published June 25, 2026  PubMed (Adv Mater. 2026 Jun 25:e73829) Japan

| overview

Researchers from Tohoku University and NIMS have developed Nd-doped CdTe
quantum dots exhibiting high-efficiency emission at 1730 nm in the NIR-lIb/c
window, achieving a photoluminescence quantum yield (PLQY) of 11.34 + 0.79% in
aqueous solution. This breakthrough circumvents the energy gap law, enabling
clinical-grade NIR-Il imaging for deep-tissue visualization and fluorescence-guided
surgery. The innovation promises to significantly enhance precision in cancer

diagnostics and surgical interventions.
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Key Findings

A collaborative research team from Tohoku University and the National Institute for
Materials Science (NIMS) has engineered Nd-doped CdTe quantum dots that overcome
the limitations of the energy gap law, demonstrating highly efficient emission at 1730
nm within the near-infrared second biological window (NIR-Ilb/c). These novel quantum
dots achieve an impressive photoluminescence quantum yield (PLQY) of 11.34 + 0.79%
in aqueous solution, paving the way for clinical-grade deep-tissue bioimaging and

fluorescence-guided surgery.

Technical / Clinical Details

The developed Nd-doped CdTe quantum dots address a fundamental challenge in
semiconductor physics: the energy gap law, which typically dictates a decrease in
quantum yield for narrower bandgap materials due to increased non-radiative
recombination. The research team employed a novel polaronic engineering approach,
precisely controlling the interaction between electrons and lattice vibrations within the
quantum dots. This strategy, coupled with the strategic introduction of Nd ions,
optimized the energy levels of the emissive centers and effectively suppressed non-
radiative processes. The result is stable, high-efficiency emission at 1730 nm, a
wavelength where biological tissues exhibit minimal light absorption and scattering. This
enables high-sensitivity and high-resolution imaging of deep tissues (several millimeters
or more), facilitating the visualization of vascular structures and tumors. The high-
efficiency emission in aqueous solutions also indicates their potential for biocompatible

drug delivery systems and advanced diagnostic probes.



Background & Context

NIR-II (1000-1700 nm) bioimaging offers significant advantages over visible and NIR-I
imaging, including reduced scattering and absorption by biological tissues, leading to
deeper penetration depth and higher spatial resolution. These attributes are highly
desirable for applications such as early cancer detection, disease monitoring, and precise
identification of lesions during surgery. However, the development of high-efficiency,
biocompatible emissive materials for this spectral window has remained a formidable
technical hurdle. Conventional quantum dots have historically suffered from low
quantum yields in the NIR-II region, limiting their practical application. This research

represents a significant breakthrough, opening new avenues for medical imaging.

Strategic Significance & Outlook

These Nd-doped CdTe quantum dots hold transformative potential for early cancer
diagnosis and personalized medicine, allowing for more accurate detection of deep-
seated tumors and microvascular anomalies. In fluorescence-guided surgery, the
technology could provide clearer visualization of lesion boundaries, thereby improving
the precision and completeness of tumor resection and enhancing patient safety. Future
work will focus on long-term in vivo safety evaluations and the establishment of large-
scale production techniques. Once translated to clinical practice, this technology is
expected to revolutionize the diagnostic and therapeutic landscape, significantly

improving patient outcomes across various medical conditions.

Source: https://pubmed.ncbi.nlm.nih.gov/42351345/
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#08 MDPI Advocates System Integration to Bridge

‘Lab-to-Reality Gap' for Nanomaterial Wastewater
Treatment Technologies

Published June 25, 2026 MDPI| International

| overview

A new MDPI article addresses the 'lab-reality gap' in commercializing nanomaterial-
based wastewater treatment, emphasizing the critical need for system integration to
overcome performance degradation in real-world conditions. While nanomaterials
show high efficacy at bench scale, matrix interferences and fouling often compromise
their performance in actual wastewater. The article advocates for a fundamental
integration of nanoscale phenomena with biological and physicochemical processes,
rather than mere sequential addition, as key to developing sustainable and efficient

wastewater treatment technologies.
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Key Findings

An article published in MDPI clearly identifies the significant challenge of the 'lab-reality
gap' in the practical application of nanomaterial-based wastewater treatment
technologies, where high performance observed in laboratory settings often fails to
translate to real-world conditions. To overcome this, the article advocates for a
fundamental integration of nanoscale phenomena with biological and physicochemical
processes, rather than simply adding nanomaterials to existing systems, as an essential

approach for developing sustainable and efficient wastewater treatment.

Technical / Clinical Details

At the laboratory scale, various nanomaterials—such as nano-adsorbents, photocatalytic
nanoparticles, and nanofiltration membranes—have demonstrated high removal
efficiencies for diverse wastewater contaminants including heavy metals, organic
pollutants, and pathogens. However, actual wastewater possesses complex
compositions, encompassing various dissolved substances, suspended particles, and
microbial communities (matrix interferences). This complexity often leads to significant
performance degradation and reduced longevity of nanomaterials due to surface fouling
or aggregation. The article argues that preventing such real-world performance decline
necessitates a comprehensive understanding of how nanomaterials function within the
overall system, considering operational conditions like wastewater composition, flow
rates, temperature, and pH from the design stage. Examples include hybrid systems
combining biological treatment with nanofiltration membranes, or the development of

bioreactors with immobilized nanomaterials.



Background & Context

Global water scarcity and escalating water pollution have dramatically increased the
demand for effective and sustainable wastewater treatment technologies.
Nanotechnology has garnered considerable attention as a next-generation solution due
to the high surface area, unique reactivity, and selectivity of nanomaterials. However,
past research and development have predominantly focused on improving the
performance of individual nanomaterials, often neglecting system-level challenges
critical for practical implementation. Industries and government bodies, driven by stricter
environmental regulations and Sustainable Development Goals (SDGs), are urgently
seeking cost-effective and robust wastewater treatment solutions, making the

commercialization of nanomaterials a pressing concern.

Strategic Significance & Outlook

The article suggests that the future of nanomaterial-based wastewater treatment
technologies requires a paradigm shift from individual material development to the
design of multifunctional integrated systems. Interdisciplinary collaboration across
materials science, chemical engineering, and biology will be crucial. Deepening the
understanding of nanomaterials' environmental behavior (safety, long-term stability) is
also vital. Through such system-integrated research and development, nanotechnology
holds the potential to offer truly innovative solutions for treating various types of
wastewater, including municipal, industrial, and agricultural effluents, thereby making a

substantial contribution to resolving global water challenges.

Source: https://www.mdpi.com/2073-4441/18/13/1551
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#09 Radiosensitizing Nanoparticles AGulX & Hensify,
Gold Nanoparticle AuroShell Demonstrate Efficacy in
Cancer Therapy Clinical Trials

Published July 02, 2026 PMC International

| overview

A review on stimuli-responsive nanomedicines highlights promising clinical results for
radiosensitizing nanoparticles AGulX and Hensify in cancer therapy. Notably, the gold
nanoparticle-based AuroShell demonstrated effective tumor ablation with minimal
side effects in photothermal therapy (PTT) clinical trials for localized prostate cancer.
These nanoparticles offer enhanced targeting, reduced systemic toxicity, and
improved therapeutic outcomes, potentially ushering in a new paradigm for cancer

treatment.
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Key Findings

A comprehensive review on the clinical translation of stimuli-responsive nanomedicines
indicates promising results for radiosensitizing nanoparticles AGulX and Hensify in
cancer therapy. Furthermore, the gold nanoparticle-based AuroShell has successfully
demonstrated effective tumor ablation with minimal side effects in clinical trials for
photothermal therapy (PTT) of localized prostate cancer, showcasing a significant

advancement in targeted cancer treatment.

Technical / Clinical Details

AGuIX (Gadolinium-based nanoparticles) enhances the local radiation dose in tumor
tissues during X-ray irradiation, thereby increasing the radiosensitivity of cancer cells and
leading to more efficient cell destruction. Hensify (Hafnium oxide nanoparticles) acts
similarly as a radiosensitizer, aiming to improve treatment efficacy in challenging tumors.
Both are currently in clinical trial phases, evaluating their safety and effectiveness in
cancer patients. AuroShell, a hollow gold nanoshell, is utilized in PTT by absorbing near-
infrared light and converting it into heat. In localized prostate cancer treatment,
AuroShell is administered intravenously, and subsequently, near-infrared light is applied
externally to the tumor site, generating heat that selectively ablates cancer cells. Clinical
trial data has shown tumor regression or complete disappearance in treated patients
with no reports of severe adverse events, underscoring its potential as an effective and

safe localized therapy.

Background & Context

A primary challenge in cancer treatment is achieving high therapeutic efficacy while
minimizing systemic side effects. Conventional chemotherapies and radiation therapies
often damage healthy cells alongside cancer cells, significantly diminishing a patient's
quality of life. Nanotechnology offers a potential solution by enabling specific drug
delivery to tumor sites or by concentrating physical energy locally. Stimuli-responsive
nanomedicines are designed to respond to subtle physiological changes within the body
(e.g., pH, temperature, light, radiation) or external stimuli to trigger drug release or exert

therapeutic effects, making them crucial tools for realizing precision medicine.



Strategic Significance & Outlook

The success of AuroShell in clinical trials signifies that PTT can be a viable option for
localized cancer treatment, with potential for broader applications across various solid
tumors beyond prostate cancer. Radiosensitizing nanoparticles also hold promise for
improving treatment outcomes in intractable tumors when combined with conventional
radiotherapy. Future directions will involve larger-scale clinical trials to further establish
long-term safety, efficacy, and cost-effectiveness of these nanomedicines. This will
contribute to establishing new treatment paradigms in oncology that minimize side
effects while maximizing therapeutic impact, ultimately leading to significant

improvements in patient prognosis and quality of life.

Source: https://pmc.ncbi.nlm.nih.gov/articles/PMC13220073/
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#10 MDPI Reports Stress-Free Two-Way Shape Memory
via Polyurethane/CNT Composites: Enhanced Strength,
Thermal Conductivity, and Photo-Responsive Control

Published June 25, 2026 MDPI International

| overview

A new MDPI study introduces a polyurethane/carbon nanotube (CNT) composite
demonstrating enhanced mechanical strength, thermal conductivity, and superior
shape memory performance. This material achieves stress-free two-way shape
memory behavior after cyclic stretching and allows remote, precise manipulation
under light stimulation. Exhibiting potential 'vitrimer' properties at higher
temperatures, this multifunctional composite opens new possibilities for applications

in aerospace, robotics, and smart textiles.
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Key Findings

A recent study published in MDPI presents an optimized polyurethane/carbon nanotube
(CNT) composite that exhibits remarkable mechanical strength, thermal conductivity,
and, most notably, stress-free two-way shape memory behavior. This innovative material
can undergo precise, remote manipulation through light stimulation, offering a

significant advancement in smart material design.

Technical / Clinical Details

The novel polyurethane/CNT composite breaks through limitations of traditional shape
memory polymers. By uniformly dispersing CNTs within the polyurethane matrix, the
composite's tensile strength and elastic modulus are significantly enhanced. The high
aspect ratio and excellent thermal conductivity of CNTs boost the material's overall
thermal conductivity and accelerate its thermal responsiveness. The most significant
achievement is the attainment of "stress-free two-way shape memory" after specific
training cycles (e.g., cyclic stretching), allowing the material to reversibly switch between
two stable shapes without external mechanical bias. This phenomenon is attributed to
the induced microstructural rearrangement and stabilization of the CNT network within
the polymer. Furthermore, by leveraging CNTs' efficient absorption of near-infrared light
and its conversion to heat, the material's shape can be precisely and remotely controlled
using external light stimuli, such as a laser. At higher temperatures, the composite also
shows potential "vitrimer" properties, suggesting self-healing and recyclability through

dynamic covalent bond rearrangement, highlighting its multifunctionality.

Background & Context

Shape memory materials have garnered considerable attention for applications in self-
healing structures, smart actuators, and adaptive components. However, most existing
materials are limited to one-way shape memory, and achieving two-way memory
typically requires continuous external stress. The lack of remote control and
multifunctionality has also been a barrier to widespread practical application. This
research provides a new design paradigm by maximally utilizing the nanostructure of
CNTs to overcome these limitations. It reconfirms the crucial value of nanotechnology in
realizing unprecedented high-performance smart materials by imparting the physical

properties of carbon nanotubes to polymers.



Strategic Significance & Outlook

This stress-free two-way shape memory polyurethane/CNT composite holds
transformative potential across diverse application areas. In aerospace, it could
contribute to lighter and more functional deployable antennas or variable wing
structures. In robotics, it offers new possibilities for actuators in soft robots, enabling
more complex and human-like movements. Medical applications might include smart
catheters or drug delivery devices that change shape in response to temperature or light.
Furthermore, applications in smart textiles, wearable devices, and self-healing coatings
for everyday products are also anticipated. While establishing large-scale production
techniques and cost reduction remain key challenges, the potential impact of this

material is immense and far-reaching.

Source: https://www.mdpi.com/2073-4360/18/13/1582
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#11 ACS Paper Unveils Nanoparticle Delivery Barriers
in Solid Tumors, Proposes Novel Strategies via Tumor
Microenvironment Modulation

Published June 26, 2026  ACS Publications (Bioconjugate Chemistry) International

| overview

An ACS Publications review analyzes the mechanistic barriers hindering efficient
systemic nanoparticle delivery and accumulation in solid tumors, proposing novel
strategies to modify the tumor microenvironment. Challenges include complex
nanoparticle design, batch-to-batch variability, and particle size heterogeneity,
compounded by the tumor's complex biophysical barriers. This research suggests that
targeting the tumor microenvironment could dramatically improve nanoparticle

delivery and therapeutic efficacy, offering new hope for intractable cancer treatments.
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Key Findings

A review article published in ACS Publications' 'Bioconjugate Chemistry' meticulously

elucidates the mechanistic barriers that impede the efficient delivery and accumulation
of systemically administered nanoparticle-based therapeutics in solid tumors. Crucially,
the paper proposes novel delivery strategies that involve actively modifying the tumor

microenvironment to substantially enhance nanoparticle access and therapeutic efficacy.

Technical / Clinical Details

The review identifies primary challenges for nanoparticle therapeutics, including complex
design, batch-to-batch variability in manufacturing, and heterogeneity in particle size.
These factors directly influence blood circulation time, biodistribution, and tumor
penetration. Furthermore, solid tumors present unique biophysical barriers, such as a
dense extracellular matrix, abnormal vasculature, high interstitial fluid pressure, and poor
lymphatic drainage, which collectively hinder deep nanoparticle penetration.
Consequently, many nanoparticles accumulate in the peritumoral region but fail to reach
target cells before systemic clearance. The proposed strategies to overcome these

barriers include:

e Tumor Vasculature Normalization: Inhibiting angiogenesis to remodel abnormal
tumor vessels towards a more normalized, less leaky, and more efficient transport

pathway.

¢ Reduction of Interstitial Pressure: Utilizing enzymes like hyaluronidase to degrade
the extracellular matrix, thereby lowering interstitial fluid pressure within the tumor

and promoting nanoparticle infiltration.

e Optimization of Immune Cell Interactions: Modulating the function of immune
cells, such as tumor-associated macrophages and T cells, to enhance nanoparticle

retention within tumors and amplify anti-tumor immune responses.

e Application of Physical Delivery Techniques: Employing external stimuli like
ultrasound, microbubbles, or photothermal effects to transiently increase tumor

permeability and facilitate nanoparticle extravasation and penetration.

These strategies aim to render the tumor microenvironment more "permissive" for

nanoparticles, maximizing delivery efficiency.



Background & Context

Nanoparticle-based drug delivery systems have been the subject of intensive research
for decades due to their potential to enhance drug target specificity and reduce systemic
toxicity in cancer treatment. Despite promising in vitro results, many nanomedicines have
underperformed in clinical trials for solid tumors, primarily due to the aforementioned
complex barriers imposed by the tumor microenvironment. This review offers a critical
new perspective, suggesting that beyond optimizing nanoparticle design, modifying the
biological environment itself is essential for bridging this translational gap and

advancing the treatment of intractable cancers.

Strategic Significance & Outlook

The approach of modulating the tumor microenvironment holds immense promise for
significantly improving the clinical success rate of nanoparticle therapeutics. Future
research will likely focus on the integrated optimization of these strategies with
advanced nanoparticle designs. For example, smart nanoparticles that release drugs in
response to specific tumor microenvironmental cues, or combination therapies involving
nanoparticles that normalize tumor vasculature alongside conventional anticancer
agents, are anticipated. This research also contributes to the advancement of
personalized medicine, potentially leading to tailored nanoparticle delivery strategies
based on individual tumor characteristics. Ultimately, these innovations are expected to
accelerate the development of new treatments for metastatic and drug-resistant cancers,

substantially improving patient prognosis.

Source: https://pubs.acs.org/doi/10.1021/acs.bioconjchem.6c00162
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Published Published June 26, 2026  DataM Intelligence International

| overview

A new market research report from DataM Intelligence highlights the leading
companies shaping the nanotechnology drug delivery landscape. The study reveals
that pharmaceutical and biotechnology giants like Pfizer, Moderna, and AstraZeneca
are making substantial strategic investments in lipid nanoparticle (LNP) technology,
driving the advancement of nucleic acid-based therapies. With LNP applications
rapidly expanding beyond vaccines into oncology, rare genetic, and chronic diseases,

these innovations are significantly accelerating market growth.
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Background

This article provides an overview of a recent market research report published by DataM
Intelligence, a global market intelligence firm. Titled "Top Companies Advancing
Nanotechnology in Drug Delivery Systems," the report focuses on the pivotal players and
their strategies within the nanotechnology-based drug delivery systems market,
specifically examining the application of nanotechnology across the global

pharmaceutical and biotechnology industries.

Key Findings

The report underscores that global pharmaceutical and biotechnology leaders such as
Pfizer, Moderna, and AstraZeneca are committing substantial strategic investments in
nanotechnology, particularly in lipid nanoparticle (LNP) technology. LNP technology has
emerged as a dominant force in nucleic acid-based therapeutics, with its successful
deployment in COVID-19 vaccines serving as a springboard for rapidly expanding
applications into oncology, rare genetic disorders, and chronic diseases. These
companies are intensely focused on leveraging nanotechnology to enhance targeted
delivery efficiency and optimize drug absorption, thereby leading the competitive race to

develop next-generation therapeutics.

Source: https://www.datamintelligence.com/blogs/top-companies-nanotechnology-drug-delivery-

systems
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#13 Arminano Details 60 Industrial Applications of

Graphene: Highlighting Breakthroughs in Insulation,
Sensors, Batteries, and Filtration

Published June 26, 2026 Arminano International

| overview

Arminano's guide details 60 industrial applications of graphene, leveraging its
exceptional mechanical strength, electrical conductivity, and high surface area.
Applications range from high-performance insulation with graphene-based aerogels
to advanced sensors, high-capacity batteries, and efficient filtration membranes.
Graphene's innovative properties and sustainability potential position it as a crucial

bridge to a greener future, poised to significantly impact various industries.
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Key Findings

A comprehensive guide released by Arminano provides in-depth explanations of 60
industrial applications leveraging graphene's exceptional mechanical strength,
remarkable electrical conductivity, and incredibly high surface area. This detailed
overview underscores graphene's potential to deliver innovative solutions across

numerous industrial sectors and contribute to a more sustainable future.

Technical / Clinical Details

The guide meticulously illustrates diverse applications of graphene. For instance,
graphene-based aerogels, known for their ultralight yet highly insulating properties,
contribute to energy efficiency in construction materials and aerospace components.
Graphene's superior electrical conductivity and surface area are critical for developing
ultra-sensitive sensors, drastically improving detection capabilities in environmental
monitoring and medical diagnostics. In energy storage, incorporating graphene into
electrode materials can significantly boost the capacity and charge/discharge rates of
lithium-ion batteries and supercapacitors. Furthermore, its excellent filtration capabilities
are being utilized in water treatment systems, where graphene membranes efficiently
remove micro-pollutants and pathogens, contributing to clean water supply. These
applications collectively highlight graphene as a multifunctional material capable of
leveraging not just a single property but a synergistic combination of its unique

characteristics.

Background & Context

Since its isolation in 2004, graphene has been hailed as a 'wonder material," attracting
intense interest from researchers and industries worldwide. Its discovery sparked
discussions about potential applications in electronics, materials science, energy,
medicine, and beyond. While its promise is vast, challenges in practical
commercialization have also been significant. This guide reflects the current reality where
graphene commercialization is steadily progressing, leading to concrete application
cases across various industries. Particularly, with increasing demands for environmental
impact reduction and resource efficiency, graphene's lightweight nature, durability, and

recyclability enhance its value as a ‘green’ technology.



Strategic Significance & Outlook

The industrial applications of graphene are projected to accelerate further. The
applications outlined in the guide are expected not only to enhance the performance of
existing products but also to drive the creation of entirely new products and services.
Graphene holds the potential to become an indispensable material for addressing major
societal challenges, including high-performance electronic devices, next-generation
mobility, and advanced environmental technologies. While reducing manufacturing
costs, ensuring quality uniformity, and establishing mass production techniques remain
key challenges, their resolution could enable graphene to revolutionize numerous
industries, contributing significantly to the construction of a more high-performing and

sustainable society.

Source: https://arminano.com/60-industrial-uses-of-graphene-the-complete-guide-supply/
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#14 Hatch BioFund Invests in Optimeos Life Sciences:
Coated Inverse Nanocarriers Achieve Over 90%
Encapsulation Efficiency for Therapeutic
Macromolecules

Published June 25, 2026 RegMedNet USA

| overview

Venture capital firm Hatch BioFund has invested in Optimeos Life Sciences, a
Princeton University spinout, backing its proprietary nanoparticle platform for
intracellular delivery of therapeutic macromolecules. Optimeos's Coated Inverse
Nanocarriers (CINCs) achieve over 90% encapsulation efficiency for diverse biologics,
peptides, RNA, and DNA. This technology offers modular tissue targeting and

adjustable immunogenicity, holding significant potential to advance next-generation

gene replacement therapies.
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Key Findings

Venture capital firm Hatch BioFund has made a strategic investment in Optimeos Life
Sciences, a pioneering spinout from Princeton University. This investment supports
Optimeos Life Sciences' development of a proprietary nanoparticle platform, known as
Coated Inverse Nanocarriers (CINCs), designed for the highly efficient intracellular
delivery of therapeutic macromolecules. This technology is poised to significantly

advance next-generation gene replacement therapies.

Technical / Clinical Details

The Coated Inverse Nanocarriers (CINCs) developed by Optimeos Life Sciences are
uniquely structured, featuring an inverted layering that allows them to encapsulate a
wide range of therapeutic macromolecules—including biologics, peptides, RNA, and
DNA—uwith an exceptionally high efficiency exceeding 90%. This high encapsulation
efficiency is critical for ensuring drug stability and protecting payloads from degradation
in vivo. A key distinguishing feature of CINCs is their modular tissue targeting capability
and tunable immunogenicity. This allows for precise delivery of therapeutics to specific
disease cells or tissues while simultaneously minimizing or appropriately modulating the
host's immune response. This non-viral approach is expected to overcome many of the
immunogenicity and manufacturing challenges associated with traditional viral vector-
based gene therapies, contributing to the development of safer and more versatile gene

replacement strategies.

Background & Context

Gene therapy holds immense promise as a curative treatment for numerous genetic and
intractable diseases. However, the safe and efficient delivery of therapeutic genes and
macromolecules to target cells remains a major hurdle. Current gene therapies often rely
on viral vectors, which present limitations such as high immunogenicity, restricted
payload capacity, and complex manufacturing processes. Non-viral nanoparticle delivery
systems are actively being investigated as promising alternatives to circumvent these
challenges. The investment from specialized venture capital firms like Hatch BioFund
signifies the perceived potential of Optimeos's technology to make a substantial impact

on the gene therapy market, thereby accelerating its research and development efforts.



Strategic Significance & Outlook

The CINCs platform developed by Optimeos Life Sciences is anticipated to find broad
applications beyond gene replacement therapy, extending into areas such as cancer
immunotherapy and rare disease treatments. Its modular tissue targeting feature, in
particular, holds significant potential for advancing personalized medicine. Moving
forward, preclinical and clinical studies utilizing this technology will be conducted to
further validate its safety and efficacy. While establishing scalable manufacturing
techniques and improving cost-efficiency will be important challenges, the practical
implementation of this innovative nanoparticle technology is expected to provide new
therapeutic options for many previously untreatable diseases, dramatically improving

patients' quality of life.

Source: https://www.regmednet.com/cell-therapy-weekly-nanoparticle-platform-for-targeted-gene-

therapy/
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#15 OZ Biosciences Develops 'NanOZ-LNP Stem' mRNA
Delivery System for Stem Cells: Achieves Over 90%
Transfection Efficiency and Cell Viability Preservation

Published June 25, 2026 OZ Biosciences France

| overview

OZ Biosciences has developed NanOZ-LNP Stem, a proprietary lipid formulation
optimized for efficient mRNA delivery to stem cells. This LNP system protects mRNA,
facilitates intracellular uptake, and importantly, maintains cell viability and phenotypic
integrity. Achieving over 90% transfection efficiency across various stem cell types
while reducing apoptosis in corneal endothelial cells, this breakthrough promises new

possibilities in regenerative medicine and gene therapy.
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Key Findings

OZ Biosciences has successfully developed 'NanOZ-LNP Stem," a proprietary lipid
formulation specifically optimized for the efficient delivery of mRNA into stem cells. This
innovative Lipid Nanoparticle (LNP) system demonstrates a critical dual capability: it
effectively protects mRNA from degradation and facilitates intracellular uptake, while
simultaneously preserving the viability and phenotypic integrity of the stem cells,

marking a significant advancement for regenerative medicine.

Technical / Clinical Details

NanOZ-LNP Stem is designed with a precisely engineered lipid composition that enables
stable encapsulation of mRNA, thereby protecting it from enzymatic degradation within
biological environments. The nanoparticles are optimized for interaction with cell
membranes, allowing efficient uptake into cells via endocytosis pathways, and
subsequently promoting the release of mRNA from endosomes into the cytoplasm,
maximizing mRNA translation. According to the developer, this LNP system achieves
high transfection efficiencies exceeding 90% across diverse stem cell types, including
mesenchymal stem cells and induced pluripotent stem cells (iPSCs). A notable feature is
its ability to minimize cellular stress during the transfection process, effectively
suppressing apoptosis (programmed cell death). Specifically, studies using corneal
endothelial cells confirmed a significant reduction in apoptosis, directly correlating to
improved safety and engraftment rates in cell therapies. This technology's capacity to
introduce genetic material without compromising stem cell pluripotency or

differentiation potential makes it highly valuable for regenerative medicine applications.



Background & Context

Stem cell-based regenerative medicine and gene therapies hold immense promise as
curative treatments for numerous diseases. However, the safe and efficient delivery of
therapeutic genetic material (including mRNA) into stem cells has remained a substantial
challenge. While traditional viral vectors offer high gene delivery efficiency, concerns
exist regarding immunogenicity and the risk of genomic integration. Non-viral vectors,
such as lipofection, often suffer from lower efficiency. The LNP technology, proven by the
global success of COVID-19 vaccines, has emerged as the most promising non-viral
platform for mRNA delivery. The development of NanOZ-LNP Stem specifically for stem
cells addresses a critical bottleneck in regenerative medicine, accelerating the

development of new therapeutic modalities.

Strategic Significance & Outlook

The NanOZ-LNP Stem system is poised to become an indispensable tool in regenerative
medicine research, serving as a delivery vehicle for gene editing technologies (e.g.,
CRISPR-Cas9 mRNA) or for transiently expressing specific proteins. It has the potential to
accelerate the development of stem cell therapies for a wide range of diseases, including
corneal disorders, neurodegenerative diseases, and cardiac conditions. Future efforts will
involve further preclinical and in vivo studies to confirm its safety and therapeutic
efficacy. By enabling efficient and low-toxicity mRNA delivery, it is expected to
significantly contribute to the advancement of personalized medicine, laying the
groundwork for groundbreaking therapies that will dramatically improve patients' quality

of life.

Source: https://ozbiosciences.com/blog/stem-cell-mrna-transfection-Inp-delivery-application-note-n153
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#16 Pakistan Researchers Apply Plant-Based Gold
Nanoparticles for Targeted Breast Cancer Drug
Delivery: Promoting ROS Generation and Apoptosis

Published Published June 26, 2026  Link Medical Journal /NF XX >

| overview

Pakistani researchers have reviewed the significant potential of plant-based gold
nanoparticles (AuNPs) for targeted breast cancer drug delivery, demonstrating
enhanced cellular uptake, increased reactive oxygen species (ROS) generation, and
activated apoptosis-related signaling for robust anti-tumor effects. While preclinical
findings are encouraging, rigorous research into in vivo efficacy, pharmacokinetics,
and long-term toxicity, alongside regulatory compliance, is crucial for translating this

promising approach into clinical practice.
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Background

Breast cancer continues to pose a significant global health challenge for women,
underscoring the urgent need for advancements in early diagnosis and more effective
therapeutic strategies. Current chemotherapies frequently encounter limitations such as
non-specific drug distribution throughout the body and severe systemic side effects. This
necessitates the development of 'targeted drug delivery systems' capable of precisely
delivering therapeutic agents to cancer cells, thereby minimizing collateral damage to
healthy tissues. Nanotechnology, particularly the use of gold nanoparticles (AuNPs), has
emerged as a promising avenue in cancer therapy, celebrated for its excellent
biocompatibility, facile surface functionalization, and inherent ability to selectively
accumulate within tumor environments. The advent of plant-based AuNP synthesis
further elevates their appeal as sustainable biomedical materials, owing to their inherent

eco-friendliness and reduced toxicity profile.

Key Findings

A recent comprehensive review by Pakistani researchers underscores the significant
therapeutic potential of plant-based gold nanoparticles (AuNPs) for targeted breast
cancer drug delivery. This innovative strategy harnesses the unique properties of green-
synthesized AuNPs to achieve superior anti-tumor effects by significantly enhancing their
uptake into malignant cells, inducing the generation of reactive oxygen species (ROS),

and activating critical apoptosis-related signaling pathways.



These plant-based AuNPs are produced via 'green synthesis," a method leveraging
natural biomolecules like polyphenols and flavonoids found in plant extracts to serve as
both reducing and stabilizing agents. This eco-friendly approach offers notable
advantages over conventional chemical synthesis, including reduced environmental
impact and enhanced biocompatibility. The review highlights that these naturally derived
AuNPs exhibit substantially higher cellular uptake efficiency in breast cancer cell lines
compared to conventional anticancer drugs. Upon internalization, AuNPs trigger
intracellular ROS generation, which consequently inflicts DNA damage, disrupts
mitochondrial function, and induces endoplasmic reticulum stress. This cascade of
events, driven by excessive ROS accumulation, elevates cellular oxidative stress, thereby
activating key apoptosis-related signaling pathways, such as P53 and caspase pathways,
culminating in programmed cell death (apoptosis) within cancer cells. The review further
suggests a potential for synergistic anticancer effects, as intrinsic bioactive compounds

within the plant extracts themselves may complement the AuNPs' primary action.

Despite these promising preclinical insights, significant research is imperative to translate
plant-based AuNPs into clinical applications. Future work must focus on optimizing these
nanoparticles for robust in vivo efficacy and conducting exhaustive evaluations of their
pharmacokinetics (absorption, distribution, metabolism, excretion), biodistribution, and
long-term systemic toxicity in relevant animal models. Crucially, the standardization of
manufacturing processes, scalability for mass production, stringent quality control
measures, and compliance with international regulatory frameworks represent vital
challenges. Overcoming these hurdles could position plant-derived AuNPs as a
groundbreaking, safer, and more effective modality for breast cancer treatment,
potentially enhancing patient outcomes and quality of life, perhaps even in conjunction

with existing therapeutic regimens.

Source: https://linkmjhcr.com/index.php/Imj/article/view/183
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#17 ResearchGate Analyzes Aptamer-Functionalized
Nanoparticle Cancer Targeting Strategies: Enhances
Anti-Tumor Effects in Gastric Cancer Cells Under Laser
Irradiation

Published June 25, 2026 ResearchGate International

| overview

A study published on ResearchGate reveals that aptamer-functionalized gold
nanoparticles demonstrate significant efficacy in targeted drug delivery to gastric
cancer cells, exhibiting enhanced targeting capacity and stronger anti-tumor effects
under laser irradiation. The research also discusses strategies for controlling aptamer-
conjugated nanoparticles' valency and affinity to improve targeting selectivity
towards high-density EGFR cells, thereby reducing off-tumor toxicities. This approach

promises to enhance the precision and safety of cancer therapy.
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Key Findings

A study published on ResearchGate demonstrates that aptamer-functionalized gold
nanoparticles (AuNPs) exhibit remarkable efficacy in targeted drug delivery to gastric
cancer cells. The research specifically highlights a significant enhancement in both
targeting capability and anti-tumor effects when these nanoparticles are combined with
laser irradiation, opening new avenues for improving the specificity and efficiency of

cancer treatments.

Technical / Clinical Details

The study involved conjugating aptamers, which are single-stranded nucleic acids (DNA
or RNA) capable of binding to specific target molecules with high affinity and selectivity
(similar to antibodies), onto the surface of AuNPs. These aptamers were designed to
recognize receptors overexpressed on gastric cancer cell surfaces, such as EGFR.
Experiments confirmed that aptamer-functionalized AuNPs exhibited significantly
improved targeting to gastric cancer cells compared to non-functionalized counterparts.
Furthermore, after accumulation in cancer cells, external near-infrared laser irradiation
triggered the photothermal effect of the AuNPs, generating heat that effectively
accelerated cancer cell death. This combination of photothermal therapy and targeted
drug delivery is part of a "theranostics" approach, aiming to maximize therapeutic effect
while minimizing side effects. The study also explores controlling the valency (number of
attached aptamers) and affinity (binding strength) of aptamer-conjugated nanoparticles
to further enhance selectivity towards high-density EGFR-expressing cells, thereby

effectively reducing off-tumor toxicity to healthy cells.



Background & Context

Gastric cancer is a leading cause of cancer-related morbidity and mortality worldwide,
and treating advanced gastric cancer remains challenging. Conventional chemotherapies
and radiation therapies often lack specificity, damaging healthy cells and causing severe
side effects. Therefore, the development of targeted drug delivery systems that can
precisely deliver therapeutic agents to cancer cells is an urgent need in gastric cancer
treatment. Nanotechnology, with its small size and versatile functionalization capabilities,
holds immense potential in this field. Aptamers are gaining recognition as superior
alternatives to antibodies due to their stability, low immunogenicity, and ease of
chemical synthesis, contributing to the development of "smart drug delivery systems"

when combined with nanoparticles.

Strategic Significance & Outlook

Aptamer-functionalized gold nanoparticles hold transformative potential for improving
the precision and safety of gastric cancer treatment. Future research will focus on
rigorous evaluation of their in vivo efficacy and long-term safety profiles. Further
developments are also expected in combination therapies with other anticancer agents
and as theranostic devices integrating diagnostic imaging. This technology is also being
considered for applications in other solid tumors (e.g., breast cancer, pancreatic cancer)
and is expected to contribute significantly to the advancement of personalized medicine,
ultimately improving patient prognosis and quality of life. The fusion of nanotechnology

and molecular recognition promises to drive the next generation of cancer therapies.

Source: https://www.researchgate.net/publication/408008434_Aptamer-

functionalized_nanoparticles_for_cancer_targeting_conjugation_strategies_current_applications_and_future_pers
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#18 HydroGraph Launches 20% Graphene Paste, Fractal
Graphene Paste™: Eliminates Integration Barrier to
Accelerate Commercial Adoption

Published June 29, 2026 HGRAF Stock News Canada

| overview

HydroGraph Clean Power Inc. has launched Fractal Graphene Paste™, a pre-dispersed,
water-based graphene concentrate containing 20% graphene by weight. This
groundbreaking product, featuring a 2+ year shelf life and ~35 nm particle size,
simplifies commercial integration into diverse markets like concrete, coatings, thermal
management, and elastomers. By addressing the critical challenge of graphene
dispersibility, the paste is set to accelerate widespread industrial adoption and

significantly contribute to market expansion.
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Key Findings

HydroGraph Clean Power Inc. has announced the launch of "Fractal Graphene Paste™," a
ready-to-use, water-based graphene concentrate boasting a high concentration of 20%
graphene by weight. This innovative product addresses a significant hurdle—
dispersibility—that has previously hampered the widespread commercial adoption of
graphene materials, and is expected to dramatically accelerate its utilization across
various industrial sectors, including concrete, coatings, thermal management, and

elastomers.

Technical / Clinical Details

Fractal Graphene Paste™ features high-quality graphene, with an average particle size of
approximately 35 nm, produced through HydroGraph's proprietary fractal graphene
manufacturing process. Traditionally, graphene materials, often comprising single or few-
layer sheets, tend to agglomerate, making it difficult to uniformly disperse them within
polymer or liquid matrices. This dispersibility issue has been a major barrier preventing
the full realization of graphene's exceptional properties (e.g., mechanical strength,
electrical and thermal conductivity) in end products. However, Fractal Graphene Paste™
is supplied "pre-dispersed,” meaning it is already uniformly distributed, allowing
manufacturers to easily integrate graphene into existing material systems without
complex additional dispersion steps or specialized equipment. Its long shelf life of over
two years also ensures stable supply and convenience within the supply chain. This
product directly benefits users by maximizing graphene's properties while simplifying the

manufacturing process, leading to cost reductions and increased productivity.



Background & Context

While graphene has been hailed as a "dream material," its commercialization has been
impeded by challenges related to manufacturing costs, quality uniformity, and, critically,
effective integration (dispersion) into target materials. The technology to uniformly
disperse high-performance graphene into matrices like liquids and polymers has been a
long-standing research and development focus. HydroGraph's new product resolves this
"graphene integration bottleneck," representing an indispensable step for the expansion
of the graphene market. Industries are keenly seeking innovative performance
enhancements that graphene can offer, such as lightweighting, increased strength,
enhanced conductivity, and improved thermal management, and this product directly

caters to these demands.

Strategic Significance & Outlook

The introduction of Fractal Graphene Paste™ paves the way for graphene to become a
more accessible and versatile industrial material. Its addition to concrete could enhance
crack resistance and strength, contributing to longer-lasting infrastructure. In coatings, it
promises improved corrosion resistance, abrasion resistance, and the development of
conductive coatings. For thermal management, it could dramatically improve heat
dissipation in electronics and batteries, while in elastomer products (rubber), it can
impart enhanced strength, durability, and conductivity. The market launch of this
product marks a pivotal moment where graphene moves beyond the laboratory into
serious practical industrial applications. HydroGraph is expected to leverage this product
to foster more partnerships and collaborative developments, driving the expansion of

the graphene ecosystem.

Source: https://www.stocktitan.net/news/HGRAF/hydro-graph-launches-fractal-graphene-paste-tm-
eliminating-a-key-bvfx1r5t6xgx.html
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#19 Emerald Publishing Reviews Nanocellulose
Filtration Membranes for Industrial Wastewater
Treatment: High Strength & Biocompatibility Achieve
Over 90% Pollutant Removal

Published June 28, 2026  Emerald Publishing International

| overview

An Emerald Publishing review highlights the significant potential of nanocellulose
(NQ) filtration membranes for industrial wastewater treatment, leveraging their high
strength, surface area, and biocompatibility. NC composites, in forms like membranes
and aerogels, demonstrate over 90% removal efficiency for diverse impurities such as
bacteria, heavy metals, and oils. With surface modifications enhancing adaptability
and performance, these membranes are poised to become sustainable and

environmentally friendly solutions for broad wastewater treatment applications.
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Key Findings

A review article published by Emerald Publishing underscores the significant promise of
nanocellulose (NC) filtration membranes for industrial wastewater treatment. The article
emphasizes NC's exceptional mechanical strength, high surface area, and
environmentally friendly biocompatibility, indicating that NC composite materials, in
various forms, can achieve over 90% removal efficiency for diverse contaminants

including bacteria, heavy metals, and oils.

Technical / Clinical Details

Nanocellulose, a nanoscale material extracted from plant cellulose fibers, includes forms
such as cellulose nanofibrils (CNF) and cellulose nanocrystals (CNC). These NCs possess
extremely high tensile strength due to their hydrogen bonding network, offering
mechanical stability comparable to or superior to conventional synthetic polymer
membranes. Furthermore, NCs exhibit a high specific surface area, providing abundant
adsorption sites for efficient capture of heavy metal ions, dyes, and organic pollutants.
The review explores NC-based filtration membranes not only as pure NC films but also
as composites with other materials (e.g., graphene, metal oxides). Their configurations
span membranes suitable for microfiltration, ultrafiltration, and nanofiltration, as well as
highly porous aerogels and hydrogels. By introducing chemical functional groups to the
surface or hybridizing with polymers, membrane properties like
hydrophilicity/hydrophobicity, charge, and pore size distribution can be tailored, further
improving selectivity and separation efficiency for specific pollutants. For example, NC
membranes with antimicrobial properties can inhibit microbial growth (biofouling) on

membrane surfaces, contributing to long-term performance maintenance.



Background & Context

Industrial wastewater contains various hazardous pollutants, including heavy metals,
organic chemicals, and recalcitrant substances, posing serious environmental and human
health risks. With increasing global environmental regulations and growing awareness of
sustainable water resource management, the development of effective and eco-friendly
wastewater treatment technologies is an urgent priority. Nanotechnology, due to its
unique material properties, is expected to offer innovative solutions in this field.
Nanocellulose, being derived from renewable resources (wood, agricultural waste), has
low environmental impact and is biodegradable, making it particularly attractive as a
sustainable material. This review suggests that nanocellulose is establishing its position
as a next-generation material that can replace or complement conventional synthetic

membrane materials.

Strategic Significance & Outlook

Nanocellulose filtration membrane technology is expected to be applied to an even
wider range of industrial wastewater treatments (e.g., pulp and paper, textiles, food
processing, chemical industries) through future research and development. Crucially, the
establishment of high-performance, cost-effective large-scale production techniques will
be vital for commercialization. Additionally, detailed evaluations of membrane long-term
stability, fouling resistance, and performance under high-pressure conditions are
necessary. If this technology is successfully implemented, it holds the potential to
significantly contribute to sustainable societal development by improving wastewater
treatment efficiency and promoting the circular use of water resources. This would
represent a groundbreaking technology aligned with the principles of ‘green chemistry’

and a 'circular economy.’

Source: https://www.emerald.com/sign-in?
returnUrl=%2Fjbibn%2Farticle%2F15%2F2%2F51%2F1349303%2FAn-overview-of-nanocellulose-filtration-
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#20 Irish Company BioCene® Launches Biomass-
Derived Graphene for Construction, Infrastructure, and
Energy Storage: Over 4,000 Tonnes Deployed in US,
Seeks International Partnerships

Published Published June 30, 2026  Enterprise Europe Network 7 ILZ > K

| overview

An Irish advanced materials company is commercializing BioCene®, a biomass-
derived graphene poised to transform the construction, infrastructure, and energy
storage sectors. With over 4,000 metric tonnes successfully deployed in US concrete
and composite systems, BioCene® offers a validated, lower-carbon alternative to
conventional materials. The company is now actively pursuing international
commercial, technical, and research partnerships to drive global adoption and unlock

new growth opportunities in sustainable materials.
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Background

The imperative for decarbonization and increased sustainability awareness across critical
industries like construction, infrastructure, and energy is driving an accelerated demand
for innovative, low-carbon materials. Graphene, often lauded as a 'wonder material' due
to its exceptional mechanical, electrical, and thermal properties, has historically faced
challenges concerning the high energy costs and environmental impact associated with
its conventional production methods. Biomass-derived graphenes, such as BioCene®,
are specifically designed to address these concerns, facilitating 'green’ graphene
production from renewable resources and thereby filling a crucial gap in the sustainable
advanced materials market. This strategic initiative, including the call for partnerships
through the Enterprise Europe Network, underscores the company's commitment to

strengthening its international footprint and accelerating technology dissemination.

Key Findings

An Irish advanced materials company is actively commercializing BioCene®, an
innovative biomass-derived graphene material engineered for high-performance
applications in the construction, infrastructure, and energy storage sectors. BioCene®
distinguishes itself as a sustainable alternative with a significantly lower carbon footprint
than conventional materials, having already established a robust track record through its
deployment in over 4,000 metric tonnes of graphene-enhanced concrete and composite

systems across the United States.



BioCene® graphene is sustainably produced from various biomass sources, including
agricultural waste, via an environmentally responsible manufacturing process that
minimizes carbon emissions and supports a circular economy model. In construction, the
integration of BioCene® into concrete formulations has demonstrably improved
compressive strength, tensile strength, and crack resistance, contributing to enhanced
durability and extended structural lifespans. Its extensive use in US concrete projects
unequivocally validates its performance and scalability. For infrastructure, BioCene® is
anticipated to deliver long-term durability and reduced maintenance requirements in
applications such as road paving, bridges, and tunnels. In energy storage, it shows
considerable promise as an electrode material capable of significantly enhancing the
performance parameters—including capacity, charge/discharge rates, and cycle life—of
advanced batteries and supercapacitors. A key design principle for BioCene® is its
seamless integration into existing material systems, which is crucial for widespread

industrial adoption.

The Irish firm is strategically seeking comprehensive partnerships—spanning commercial,
technical, and research domains—to accelerate the international market adoption of
BioCene®. These collaborations are envisioned to encompass diverse applications, from
large-scale construction and infrastructure projects to the development of high-
performance battery technologies and smart grid solutions. Through these global
partnerships, BioCene® is poised to make substantial contributions to achieving
sustainable construction and energy storage solutions worldwide, becoming a leading
material in driving industry-wide decarbonization and functionality enhancement. This
initiative represents a pioneering approach rooted in the principles of 'green chemistry’

and a 'circular economy,' aiming to generate significant new industrial value.

Source: https://een.ec.europa.eu/partnering-opportunities/irish-advanced-materials-company-offering-

biomass-derived-graphene
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#21 Saitama University Researchers 'Program’ Atomic
Defects to Precisely Control Carbon Quantum Dot
Optical Behavior Across Wide Wavelengths

Published Published June 26, 2026  EurekAlert! 38EK%) Japan

| overview

Researchers at Saitama University have developed an innovative 'defect engineering'
strategy, demonstrating precise control over atomic defects within carbon quantum
dots (CQDs). This breakthrough enables the tuning of CQD optical behavior across an
exceptionally broad wavelength range (313-1193 nm), moving beyond empirical
methods. This predictive framework paves the way for the rational design of high-
performance CQDs, accelerating the development of next-generation optical devices
for diverse applications such as sensing, bioimaging, photocatalysis, and solar energy

conversion.
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Background

Carbon quantum dots (CQDs) have garnered substantial interest as a next-generation
class of fluorescent materials. They offer a compelling alternative to conventional heavy
metal-containing quantum dots due to their non-toxic, highly biocompatible, and
environmentally friendly nature. Despite their promise, the underlying mechanisms
governing CQD luminescence have remained complex, with material design often relying
on empirical methods rather than precise, predictive control. This has posed a significant
challenge for their widespread application. The breakthrough from Saitama University
directly addresses this fundamental limitation by introducing a novel approach based on
atomic-level understanding and engineering. This advancement is poised to accelerate
the practical application of CQDs by enabling more predictable and rational material

design in research and development.

Key Findings

Researchers at Saitama University have developed an innovative 'defect engineering’
strategy that provides unprecedented precise control over atomic-level defects within
carbon quantum dots (CQDs). This groundbreaking approach enables the targeted
tuning of CQD optical behavior across an exceptionally broad wavelength range,
spanning from 313 nm in the ultraviolet to 1193 nm in the near-infrared. This
achievement establishes a new blueprint for the rational design of high-performance

CQDs, tailored for a wide array of future light-based technologies.



Technical Details

While previous research primarily attributed CQD luminescence properties to factors
such as particle size, surface functionalization, and crystallinity, this study provides
compelling theoretical and experimental evidence for a dominant new mechanism. It
demonstrates that specific atomic defects within the CQD lattice—including carbon
vacancies and targeted heteroatom doping—play a crucial role in dictating their
emission wavelength and quantum yield. The research team successfully developed
methods to intentionally 'program' both the type and concentration of these atomic
defects during the material synthesis process. This precise control allows for the
deterministic manipulation of CQD absorption and emission characteristics at desired
wavelengths. For example, by introducing specific nitrogen atomic defects, the emission
peak could be systematically shifted across a broad spectrum, from ultraviolet to near-
infrared. This 'defect engineering' strategy thus provides an unprecedented degree of
freedom for custom-designing CQD optical properties to meet the precise requirements

of various applications.

Applications & Outlook

The profound control offered by this defect engineering strategy holds the potential to
dramatically enhance the performance and applicability of CQD-based devices across
numerous light-based technologies. The technology is directly applicable to high-
sensitivity sensing for specific biomolecules, offering new avenues for diagnostics. In
bioimaging, precisely tailored CQDs could enable high-resolution visualization of deep
tissues, potentially serving for lesion detection or guiding surgical procedures when
linked to disease markers. For clean energy initiatives, these engineered CQDs could
significantly advance photocatalysis, such as efficient hydrogen production from water
splitting or catalytic reduction of carbon dioxide. In solar energy conversion, they present
a novel approach to optimize the spectral response of solar cells, leading to improved

conversion efficiencies.

Looking ahead, future work will concentrate on scaling up synthesis techniques based on
this robust design principle and conducting comprehensive validation studies across
diverse application fields. This breakthrough from Saitama University is poised to
significantly elevate Japan's global standing in the nanotechnology sector, laying an

indispensable foundation for the advancement of future optical technologies.



Source: https://www.eurekalert.org/news-releases/1133355
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#22 Soochow University Achieves 24.8% External
Quantum Efficiency in Near-Infrared Perovskite
Quantum Dot LEDs for Bioimaging and Information
Encryption

Published July 02, 2026  Quantum Zeitgeist (Soochow University) China

| overview

Researchers at Soochow University's Institute of Functional Nano & Soft Materials
have achieved a record-breaking peak external quantum efficiency of 24.8% for near-
infrared perovskite quantum dot LEDs (PQD-LEDs). This breakthrough was realized
using an "ionic liquid-mediated surface reconstruction strategy” that enhances PQD
stability and improves charge transport. The technology, by suppressing defect
formation and improving film conductivity, significantly advances efficient near-
infrared LEDs for sophisticated applications like bioimaging and information

encryption.
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Key Findings

A research team at Soochow University's Institute of Functional Nano & Soft Materials in
China has achieved an unprecedented peak external quantum efficiency (EQE) of 24.8%
for near-infrared (NIR) perovskite quantum dot LEDs (PQD-LEDs). This represents a
world-leading performance in the NIR PQD-LED field, marking a substantial
advancement for efficient device development targeting sophisticated applications such

as bioimaging and information encryption.

Technical / Clinical Details

This groundbreaking performance was enabled by an innovative technique termed “ionic
liquid-mediated surface reconstruction strategy.” The research team successfully utilized
an ionic liquid to effectively "heal" defects on the PQD surface and simultaneously
enhance the conductivity of the PQD thin film. This led to optimized carrier injection
balance and suppressed non-radiative recombination, resulting in exceptionally high
light emission efficiency. Specifically, this strategy reduced trap densities by twofold and
improved film conductivity by an order of magnitude. Consequently, PQDs overcame
previous challenges of instability and efficiency roll-off, allowing for sustained high-
brightness emission. As these PQD-LEDs emit NIR light—which experiences minimal
scattering and absorption in biological tissues—they are highly applicable for deep-
tissue imaging (e.g., real-time visualization of vascular structures and tumors). In
information encryption, the high-efficiency and stable NIR light source is expected to

contribute to secure communication systems and advanced data storage technologies.



Background & Context

The demand for near-infrared light-emitting diodes (NIR-LEDs) is rapidly increasing
across diverse fields, including bioimaging, medical diagnostics, telecommunications,
and security. Perovskite quantum dots (PQDs), in particular, have garnered significant
attention as materials for next-generation displays, lighting, and optoelectronic devices
due due to their high photoluminescence quantum yield, narrow full width at half
maximum (FWHM), and wide color gamut coverage. However, PQDs typically suffer from
instability in the presence of moisture and oxygen, and a decline in efficiency (roll-off)
when fabricated into devices has been a major barrier to their practical application.
Soochow University's achievement offers a practical solution to this stability issue,

representing a significant step toward the commercialization of PQD-LEDs.

Strategic Significance & Outlook

This breakthrough from Soochow University is expected to accelerate the
commercialization of high-performance NIR PQD-LEDs, contributing specifically to
improved diagnostic accuracy in the medical field and enhanced data security in
information and communication sectors. In the future, applications in cutting-edge
technologies such as wearable biosensors, night vision devices, and even quantum
communication are anticipated. Future research and development will focus on
extending device lifespan, further improving efficiency, and establishing large-scale
production techniques. This technology indicates China's potential to lead in the
optoelectronic device industry and is expected to have a significant impact on global

technological competition.

Source: https://quantumzeitgeist.com/light-science-applications-near-infrared-electroluminescence/

Collected: July 03, 2026 | Automated Research System (Gemini API)


https://quantumzeitgeist.com/light-science-applications-near-infrared-electroluminescence/

#23 Inspenet Explores Graphene in Industrial
Wastewater Treatment: Contributing to Organic
Pollution Control and Biofouling Suppression

Published June 28, 2026  Inspenet International
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| overview

An Inspenet article discusses the integration of carbon nanomaterials, including
graphene, into advanced separation systems for industrial wastewater treatment.
These materials function as selective adsorbents, modified active layers, catalytic
supports, and antifouling surfaces, contributing to the control of organic loads,
limiting microbial adhesion, and protecting membrane filtration units. This
technology is expected to play a crucial role in solving water pollution issues and

achieving sustainable industrial processes.
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Key Findings

An article published by Inspenet highlights the significant potential of carbon
nanomaterials, particularly graphene, when integrated into advanced separation systems
for industrial wastewater treatment. This approach promises to substantially contribute
to the removal of organic pollutants, suppression of microbial adhesion (biofouling), and
protection of membrane filtration units, thereby dramatically enhancing the efficiency

and sustainability of wastewater treatment processes.

Technical / Clinical Details

The article emphasizes the multifunctional roles of carbon nanomaterials, especially
graphene and its derivatives (e.g., graphene oxide), in wastewater treatment. Specific

functions include:

e Selective Adsorbents: Graphene's high specific surface area and tunable surface
chemistry allow for efficient adsorption and removal of specific pollutants such as

heavy metal ions, dyes, and pharmaceutical residues.

¢ Modified Active Layers: In membrane filtration technology, incorporating graphene
as a surface layer or a component in composite membranes enables precise control

of pore size distribution and improved permeability.

e Catalytic Supports: In photocatalytic and electrocatalytic reactions, graphene's high
electrical conductivity and large surface area facilitate the dispersion of catalytic

active species, enhancing reaction efficiency.

¢ Antifouling Surfaces: Graphene-based materials exhibit antifouling properties due
to their specific surface characteristics, inhibiting the adhesion of microorganisms and
organic matter to membrane surfaces, thereby extending membrane lifespan and

reducing maintenance costs.

These functions collectively enable graphene to effectively reduce organic loads in

wastewater, prevent membrane clogging, and stabilize the overall treatment process.



Background & Context

Global industrialization leads to the discharge of vast volumes of industrial wastewater,
which is a major contributor to water pollution. Existing wastewater treatment
technologies face challenges such as high costs, limited treatment efficiency, and
secondary environmental issues. In particular, the removal of recalcitrant organic
pollutants and emerging contaminants requires advanced technologies.
Nanotechnology, with its unique material properties, is expected to offer innovative
solutions to these challenges, with graphene being a particularly noteworthy material.
Amid increasing environmental regulations and demands for sustainable water resource
management, graphene-based wastewater treatment technologies address urgent needs

for both industry and society.

Strategic Significance & Outlook

Wastewater treatment systems integrating graphene and carbon nanomaterials are
expected to see further research, development, and commercialization. Key challenges
will include reducing large-scale manufacturing costs, ensuring long-term material
stability, and evaluating performance in actual wastewater environments. If successfully
commercialized, this technology could dramatically improve the efficiency and
sustainability of wastewater treatment across diverse industrial sectors such as paper,
textile, chemical, and pharmaceutical manufacturing. This would contribute significantly
to water resource conservation and global environmental protection, becoming a

foundational technology to support sustainable industrial development.

Source: https://inspenet.com/en/articles/industrial-water-treatment-graphene/
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#24 Diversa Technologies Develops Biodegradable
Lipid Nanoparticle Platform for Protein Replacement
Therapy, Accelerating Next-Gen Therapeutic
Development

Published June 26, 2026  Diversa Technologies  USA

| overview

Diversa Technologies is developing advanced nanomedicine platforms based on
biodegradable lipid nanoparticles for targeted and controlled delivery of therapeutic
modalities like mMRNA and proteins, accelerating next-generation therapeutic
development, including protein replacement therapy. Their approach aims to
overcome biological barriers and provide new treatment options for genetic and
chronic diseases. This technology holds significant potential to innovate the medical
field.



| N DEPTH

Key Findings

Diversa Technologies is actively developing an advanced nanomedicine platform
designed to enable the targeted and controlled delivery of therapeutic modalities,
dramatically accelerating the development of next-generation therapeutics, including
protein replacement therapy (PRT). This platform is built upon biodegradable lipid
nanoparticles (LNPs), facilitating the efficient delivery of various therapeutic molecules

such as mRNA and proteins.

Technical / Clinical Details

The LNP platform developed by Diversa Technologies features excellent biodegradability,
engineered to be safely metabolized and excreted within the body. These LNPs stably
encapsulate therapeutic mMRNA, promoting its intracellular delivery to transiently express
the desired protein in vivo. Furthermore, the company is also developing technology to
directly encapsulate therapeutic proteins within LNPs for efficient delivery to target cells
and tissues. Traditional protein replacement therapies have faced challenges such as
short in vivo half-lives of proteins, immunogenicity issues, and poor cell membrane
permeability. Diversa's nanomedicine platform aims to overcome these by modifying the
LNP surface to enable specific targeting of cells and tissues, thereby maximizing
therapeutic effects while minimizing systemic exposure to the drug. This controlled
delivery approach can potentially improve drug stability, reduce dosing frequency, and

alleviate patient burden.

Background & Context

Protein replacement therapy is a critical therapeutic approach for improving symptoms
in genetic disorders (e.g., cystic fibrosis, hemophilia) and chronic diseases (e.g., diabetes,
Parkinson's disease) by supplementing deficient or dysfunctional proteins. However,
existing PRTs grapple with challenges such as high-dose administration, frequent dosing,
immunogenicity, cost, and undesirable side effects. Nanotechnology, particularly LNP
technology, has emerged as a promising solution to these challenges. The success of
COVID-19 mRNA vaccines has firmly established LNPs as a safe and efficient platform for
delivering "big drugs" like mRNA and proteins. Companies like Diversa Technologies are
further advancing this established LNP technology, applying it to the delivery of more

complex therapeutic macromolecules to address unmet medical needs.



Strategic Significance & Outlook

Diversa Technologies' advanced nanomedicine platform has the potential to dramatically
improve the efficacy and safety of PRT, thereby enhancing the quality of life for many
patients. Moving forward, preclinical and clinical trials using this technology are expected
to accelerate, with applications anticipated across various genetic, metabolic, and
autoimmune diseases. Particularly in conjunction with advancements in personalized
medicine, tailor-made therapies matching individual patient needs are likely to be
developed. This platform is expected to create new therapeutic pipelines and streamline
drug development processes, bringing about significant transformations in the medical
field.

Source: https://www.diversatechnologies.com/protein-replacement-therapy-delivery-systems/
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#25 ACS Paper: CNT-Reinforced Cement Composite
Fracture Toughness Boosted 17.95% at 70% Humidity,
Advancing Sustainable Building Materials

Published June 26, 2026  ACS Publications (ACS Omega) International

| overview

An ACS Publications paper details the crack-bridging mechanism of carbon
nanotubes (CNTs) in cementitious materials under varying humidity, finding that CNTs
significantly enhance fracture performance. Notably, unstable fracture toughness
increased by up to 17.95% after 7 days of curing at approximately 70% relative
humidity. This research provides crucial insights for optimizing the design of CNT-
reinforced cementitious composites, contributing to the development of more

durable and sustainable building materials.
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Key Findings

A recent study published in ACS Omega by ACS Publications has thoroughly investigated
the effect of carbon nanotubes (CNTs) on the crack-bridging mechanism in cementitious
materials under various relative humidity conditions. The research specifically
demonstrated that the addition of CNTs significantly improves the fracture performance
of these composites, showing an increase in unstable fracture toughness by up to

17.95% after 7 days of curing at an optimal relative humidity of approximately 70%.

Technical / Clinical Details

In this study, cementitious composite specimens with a small addition of CNTs were
cured under different relative humidities (e.g., 50%, 70%, 90%) and analyzed for their
mechanical properties and crack propagation. CNTs, owing to their high tensile strength
and aspect ratio, effectively inhibit the propagation of micro-cracks within the cement
matrix and alleviate stress concentration at crack tips through a "crack-bridging"
mechanism. The research revealed that for composites cured for 7 days, an environment
with 70% humidity maximized the bridging effect of CNTs, leading to up to a 17.95%
increase in unstable fracture toughness compared to control groups. This enhancement
is attributed to the influence of moisture on CNT dispersibility, interfacial bonding
strength, and pull-out resistance at the interface between CNTs and calcium-silicate-
hydrate (C-S—H) gel, the primary binding phase in cement. The optimal humidity
synergistically strengthens and toughens the composite by facilitating the formation of a
favorable C-S—H gel microstructure and enhancing both chemical and physical

interactions between the CNTs and the matrix.



Background & Context

Cementitious materials are the most widely used materials in the construction industry,
yet their brittle fracture behavior and susceptibility to cracking have been major
challenges. Cracks lead to reduced structural durability, water ingress, and rebar
corrosion, resulting in increased maintenance costs and shortened service life of
structures. Therefore, developing technologies to enhance the toughness of
cementitious materials is crucial for sustainable infrastructure development. Carbon
nanotubes, with their exceptional mechanical properties and nanoscale dimensions, have
garnered significant attention as reinforcing agents for cementitious materials. However,
challenges in practical application included CNT dispersibility, cost, and understanding
the impact of environmental conditions on performance. This study quantitatively
assesses the influence of a critical environmental factor—humidity—on the CNT

reinforcement mechanism, providing practical design guidelines.

Strategic Significance & Outlook

These research findings offer new guidelines for optimizing relative humidity in the
design of CNT-reinforced cementitious composites. Moving forward, based on this
knowledge, the development of higher-performance and more durable concrete
materials is expected, contributing to the extended lifespan of critical infrastructure such
as bridges, high-rise buildings, and tunnels. This will also contribute to reducing the life
cycle costs of construction materials and lowering carbon emissions, accelerating the
realization of sustainable building technologies. Further research will delve into the
effects of CNT types, concentrations, surface treatments, and long-term environmental
exposure on composite performance, alongside the establishment of large-scale

production techniques.

Source: https://pubs.acs.org/doi/10.1021/acsomega.6c04734
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#26 MDPI Develops High-Voltage Aqueous Asymmetric
Supercapacitor Based on M0o1.33CTx i-MXene and
Hydrated V205: Achieving 1.7V, 25.2 Wh-kg-1, and
86% Capacitance Retention After 10,000 Cycles

Published July 02, 2026 MDPI International
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| overview

A study published in MDPI reports the development of an aqueous asymmetric
supercapacitor utilizing ordered-vacancy Mo1.33CTx i-MXene/CNT as the negative
electrode and hydrated V205-nH20O/CNT as the positive electrode. This device
achieved a high stable operating voltage of 1.7 V, a specific capacitance of 61 F-g—-1
at 1 A-g—1, and an energy density of 25.2 Wh-kg-1, retaining 86% capacitance after
10,000 cycles. This innovation significantly contributes to the realization of high-

performance and safe next-generation energy storage devices.
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Key Findings

A research paper published in MDPI reports the development of a groundbreaking
aqueous asymmetric supercapacitor using an ordered-vacancy Mo1.33CTx i-
MXene/carbon nanotube (CNT) negative electrode and a hydrated V205-nH20/CNT
positive electrode. This device achieved a high stable operating voltage of 1.7 V, an
impressive specific capacitance of 61 F-g—1 at 1 A-g-1, and an energy density of 25.2
Wh-kg-1, demonstrating remarkable cycling stability with 86% capacitance retention
after 10,000 cycles.

Technical / Clinical Details

The design of this supercapacitor is based on the precise selection and optimization of
electrode materials to achieve both high voltage and high energy density. The negative
electrode employs a composite of ordered-vacancy (i-MXene) Mo1.33CTx MXene and
CNTs. MXene, with its excellent conductivity and large specific surface area, enables rapid
ion adsorption and charge storage. The ordered vacancies, in particular, contribute to
improved ion transport pathways and increased capacity. The positive electrode utilizes a
composite of hydrated V205-nH20 (vanadium pentoxide hydrate) and CNTs. Hydrated
V205 is a redox-active material with a wide potential window and high capacity, with
CNTs reinforcing its conductivity. By using a LiCl electrolyte, a high operating voltage of
1.7 V was achieved with an aqueous electrolyte, which is a significant advancement in
achieving energy densities comparable to conventional organic electrolyte systems while
maintaining inherent safety. The 86% capacitance retention after 10,000 cycles highlights

the long-term reliability and significant potential for practical application of this device.



Background & Context

Supercapacitors are gaining attention as energy storage devices that bridge the gap
between batteries and conventional capacitors, offering rapid charge/discharge rates,
high power density, and long cycle life. Aqueous electrolyte-based supercapacitors, in
particular, possess excellent safety and low cost, making their potential market very
large. However, they traditionally suffered from low operating voltages and lower energy
densities compared to organic electrolyte systems. MXene, a family of two-dimensional
transition metal carbides, nitrides, or carbonitrides, has been highly anticipated as a
next-generation supercapacitor electrode material due to its outstanding conductivity
and ion transport properties. This research successfully leveraged the unique properties

of MXene to dramatically enhance the performance of aqueous supercapacitors.

Strategic Significance & Outlook

The development of this high-voltage aqueous asymmetric supercapacitor has the
potential to significantly impact various application fields, including electric vehicles,
renewable energy storage systems, and portable electronic devices. Its high energy
density and excellent cycling stability make it particularly suitable for regenerative
braking systems in hybrid vehicles, stabilization of wind and solar power generation, and
as auxiliary power for electrical grids. Future research and development will focus on
large-scale production and cost reduction of this technology. This breakthrough is
expected to accelerate the adoption of safe and high-performance next-generation
energy storage devices, contributing significantly to the realization of a sustainable

society.

Source: https://www.mdpi.com/2313-0105/12/7/231
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#27 Britannica Unveils Fullerene Updates: Detailing
SWNT's Ballistic Transport & MWNT's
Multifunctionality

Published June 27, 2026  Britannica USA

Britannica publishes the latest information:

Detailing the Ultrafast transport of SWN functiinality MWNTs
Published June 27, 2026, Britannica, America Britannica

AMERICA

| overview

Britannica's latest article delves into the properties and applications of single-walled
(SWNTs) and multi-walled carbon nanotubes (MWNTs), key members of the fullerene
family. SWNTSs exhibit ballistic transport for ultra-efficient electrical conduction and
faster phonon transport than diamond, while MWNTs possess high elasticity and load
absorption through reversible deformations. These attributes enable diverse
applications, including catalyst supports, chemical sensors, and enhancing the
electrical and mechanical properties of plastic composites, underscoring their

importance as foundational nanomaterials.
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Key Findings

A recent article from Britannica provides an in-depth exploration of single-walled carbon
nanotubes (SWNTs) and multi-walled carbon nanotubes (MWNTSs), crucial members of
the fullerene family. The piece highlights their distinct properties and extensive
application potential, specifically emphasizing SWNTs' ultra-efficient electrical and
thermal conduction capabilities exceeding diamond, and MWNTs' high elasticity and

multifunctional attributes.

Technical / Clinical Details

Single-Walled Carbon Nanotubes (SWNTs): SWNTs consist of a single graphene sheet
rolled into a cylinder, with diameters merely a few nanometers. This extremely small size
and perfect crystalline structure enable a phenomenon called "ballistic transport," where
electrons move without scattering, facilitating ultra-efficient electrical conduction. This
implies carrying current with significantly lower resistance than conventional copper
wires, making them promising for next-generation ultra-high-speed electronic devices
and miniaturized circuits. Furthermore, SWNTs exhibit faster phonon transport (a
mechanism for heat conduction) than diamond, holding potential as superior thermal
management materials.

Multi-Walled Carbon Nanotubes (MWNTs): MWNTs comprise multiple concentric
graphene sheets, generally having larger diameters and more complex structures than
SWNTs. MWNTs demonstrate very high elasticity and can absorb large external loads
through reversible deformations, making them ideal for shock absorbers and reinforcing
agents in high-performance composite materials. Their applications are diverse, serving
as catalyst supports to accelerate chemical reactions, or as active layers in highly
sensitive chemical sensors for environmental monitoring and medical diagnostics.
Moreover, when added to polymer composites like plastics, MWNTs significantly
enhance the material's electrical conductivity and mechanical strength, contributing to

the realization of lightweight and high-performance products.



Background & Context

Since their discovery in 1991, carbon nanotubes (CNTs) have garnered immense interest
across various fields, including materials science, electronics, medicine, and energy, due
to their unique nanoscale structure and exceptional physical and chemical properties.
Their extraordinary strength, conductivity, and thermal conductivity hold the potential to
create products with novel functionalities and performances previously unattainable with
conventional materials. As members of the fullerene family, CNTs have laid the
foundation for nanotechnology and inspired extensive research and development.
Specifically, SWNTs and MWNTs, with their differing properties, are utilized according to

specific applications, showcasing the versatility in nanomaterial design.

Strategic Significance & Outlook

The ultra-fast electron transport properties of SWNTs are expected to revolutionize high-
performance electronics, including next-generation transistors, interconnects for
quantum computing, and ultra-high-frequency devices. Meanwhile, the
multifunctionality of MWNTs is anticipated to lead to widespread adoption in various
industries such as lightweight automotive components, aerospace structural materials,
sports equipment, medical implants, and energy storage devices. Challenges for the
commercialization of these nanomaterials still include establishing large-scale synthesis
techniques, ensuring quality uniformity, and reducing costs, but research institutions and
companies worldwide are actively working to address these issues. Fullerenes and carbon
nanotubes will continue to stand at the forefront of nanotechnology, driving innovation

across numerous industries.

Source: https://www.britannica.com/science/fullerene/Carbon-nanotubes

Collected: July 03, 2026 | Automated Research System (Gemini API)


https://www.britannica.com/science/fullerene/Carbon-nanotubes

#28 Iraqi Researchers Synthesize CNT-Graphene Hybrid
via Arc Plasma Technique: Achieves 1401 m?/g Specific
Surface Area, 52.2x10° S/cm Conductivity, Paving Way
for Hydrogen Storage

Published Published June 30, 2026 Iraqi Journal of Applied Physics - 2%
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| overview

A study from Iraq introduces a groundbreaking arc plasma technique that synthesizes
a high-performance carbon nanotube-graphene hybrid in just 15 minutes. This novel
nanocomposite boasts a remarkable specific surface area of 1401 m?/g and electrical
conductivity of 52.2x10° S/cm, positioning it as a transformative material for
applications ranging from hydrogen storage and advanced sensors to next-

generation supercapacitors and lithium-ion batteries.



| N DEPTH

Background

Carbon-based nanomaterials, particularly graphene and carbon nanotubes (CNTs),
represent a cornerstone of next-generation materials science, celebrated for their
extraordinary mechanical, electrical, and thermal properties. While powerful individually,
ongoing research actively explores synergistic combinations of these materials to unlock
even greater performance. Arc plasma technology stands out as a rapid and efficient
synthesis method, leveraging high-temperature, high-energy plasma to produce high-
purity, high-performance nanomaterials. This approach offers significant advantages
over conventional techniques like Chemical Vapor Deposition (CVD) by drastically
reducing synthesis times. Such high-performance materials are crucial for addressing
pressing global challenges, including advanced energy storage, environmental sensing,

and sustainable hydrogen fuel technologies.

Key Findings

Researchers, publishing in the 'lraqgi Journal of Applied Physics,' have successfully
synthesized a high-performance carbon nanotube (CNT)-graphene hybrid
nanocomposite using an innovative arc plasma technique. This rapid, efficient 15-minute
process transforms graphite into a bilayer structure of graphene and multiwall carbon
nanotubes (MWCNTs) through simultaneous exfoliation and growth. The resulting
material exhibits exceptional properties: a specific surface area of 1401 m%/g (+38 m?%/q)
and an electrical conductivity of 52.2x10° S/cm (£2.1x10% S/cm).

This unique synthesis method effectively combines the strengths of both graphene—
renowned for its high electrical conductivity—and CNTs—celebrated for mechanical
strength and large surface area. The impressive specific surface area of 1401 m%/g
significantly surpasses many conventional carbon materials, making it exceptionally
advantageous for gas adsorption, crucial for applications like hydrogen storage and
catalysis. Concurrently, the high electrical conductivity ensures rapid electron transfer, a
vital characteristic for high-performance energy storage devices and sensitive electronic
sensors. The synergistic effects within this hybrid structure provide enhanced stability

and functionality beyond what either graphene or CNTs can achieve alone.



The exceptional physicochemical properties of this CNT-graphene hybrid position it as a
transformative material across several critical applications. For hydrogen storage, its high
surface area facilitates efficient molecular adsorption, laying crucial groundwork for next-
generation fuel cell technologies. In sensing, its superior conductivity promises ultra-
sensitive gas and biosensors. As an electrode material, it is projected to dramatically
boost the efficiency of supercapacitors and lithium-ion batteries by combining high
capacity with rapid charge/discharge capabilities. The team plans future work on
establishing large-scale synthesis techniques, evaluating long-term stability, and
conducting real-world application demonstrations. This pioneering research not only
marks a significant advancement in nanomaterial science but also underscores the

growing contributions of Middle Eastern research to global technological innovation.

Source: https://ijap-iq.com/index.php/ijap/article/view/505

Collected: July 03, 2026 | Automated Research System (Gemini API)


https://ijap-iq.com/index.php/ijap/article/view/505

#29 arXiv Reports Successful Fabrication of Thousands
of 'Industry-Ready' Semiconductor Quantum Dot
Devices for Hybrid Photonic Quantum Computing

Published June 26, 2026 arXiv International

| overview

A paper published on arXiv reports the successful fabrication of thousands of
monolithic semiconductor quantum-dot devices compatible with 11I-V pilot
production lines for hybrid photonic quantum computing. These devices demonstrate
state-of-the-art efficiency, near-unity photon quantum purity, seven-partite spin—-
multi-photon entanglement, and microsecond-scale spin coherence. This
achievement marks a significant step towards industrial-scale quantum computing

deployment and accelerates the development of practical quantum processors.
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Key Findings

A groundbreaking paper published on arXiv reports the successful fabrication of
thousands of monolithic semiconductor quantum-dot devices that are fully compatible
with llI-V pilot production-line processes, paving the way for hybrid photonic quantum
computing. These devices have demonstrated exceptional quantum properties, including
state-of-the-art efficiency, near-unity photon quantum purity, seven-partite spin—-multi-

photon entanglement, and microsecond-scale spin coherence.

Technical / Clinical Details

The quantum dot devices developed in this study are specifically designed for large-scale
deployment, a crucial aspect being their compatibility with existing semiconductor
manufacturing infrastructure. Based on IllI-V semiconductor materials (e.g., GaAs/InGaAs),
thousands of quantum dots are uniformly formed using precise growth techniques such
as Molecular Beam Epitaxy (MBE). Each quantum dot functions as a single-photon
source, serving as a fundamental element for quantum information processing. Their

performance sets a new benchmark in several key areas:

e Efficiency: High photon generation efficiency minimizes signal loss within quantum

circuits.

e Photon Quantum Purity: The generated photons exhibit "near-unity" quantum

purity, ensuring accurate encoding of quantum information.

¢ Spin-Multi-Photon Entanglement: The demonstration of high-order seven-partite
entanglement between spins and multiple photons is critical for executing complex

quantum algorithms.

e Spin Coherence: The quantum state is maintained for a relatively long duration, on
the microsecond scale, which contributes to reducing error rates in quantum

computations and building more robust quantum processors.

These characteristics strongly suggest the immense potential of semiconductor quantum

dots as a scalable platform for quantum computing.



Background & Context

Quantum computing represents a next-generation technology with the potential to solve
problems intractable for conventional supercomputers across various fields, including
drug discovery, materials science, and financial modeling. Photonic quantum computing,
which utilizes photons as qubits, is attractive due to its light-speed information
transmission capabilities, offering high speed and low power consumption. Hybrid
systems, in particular, aim to overcome challenges in both information processing and
communication by combining solid-state spin qubits (like quantum dots) with photons.
However, realizing practical quantum computers has been hampered by significant
barriers in qubit fidelity, coherence time, and manufacturing scalability. This research
provides "industry-ready" quantum devices that overcome these challenges in a manner

compatible with existing semiconductor manufacturing processes.

Strategic Significance & Outlook

The success of these "industry-ready" semiconductor quantum dot devices is expected
to significantly shorten the path toward the commercialization of hybrid photonic
quantum computing. In the future, more massive and complex quantum processors are
anticipated to be developed based on these devices. While global competition in
quantum computing hardware development is intense, this achievement offers a
significant advantage, particularly in terms of scalability and manufacturing compatibility.
This marks a crucial milestone that will accelerate the era of "quantum practicality,”
transitioning quantum computing beyond the laboratory stage to actual industrial
applications. The technology also holds potential for building quantum internet

infrastructure and realizing secure quantum communication systems.

Source: https://arxiv.org/abs/2606.27787
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#30 Emerald Publishing Reveals Nanocarbon-
Reinforced Epoxy Composites with Significantly

Enhanced Thermally Activated Shape Memory and
Mechanical Properties

Published June 30, 2026  Emerald Publishing International

| overview

An Emerald Publishing paper presents research on hybrid carbon fiber-MWCNT-
graphene epoxy composites, demonstrating significant improvements in mechanical
strength, interfacial bonding, and thermally activated shape memory performance.
This multifunctional composite achieves higher recovery ratios and faster thermal
responsiveness, offering a promising platform for aerospace, automotive, and
adaptive structural materials. This represents a critical breakthrough in developing

next-generation high-performance smart materials.
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Key Findings

A recent study published by Emerald Publishing showcases the superior performance of
hybrid carbon fiber-multi-walled carbon nanotube (MWCNT)-graphene epoxy
composites. This novel composite material demonstrates significant improvements in
mechanical strength, interfacial bonding, and thermally activated shape memory
performance compared to traditional materials, offering a promising platform for

innovative applications in aerospace, automotive, and adaptive structural materials.

Technical / Clinical Details

This research involved developing multifunctional composites by incorporating different
forms of nanocarbon materials—carbon fibers, MWCNTs, and graphene—into an epoxy
matrix. Carbon fibers provide high tensile strength, while MWCNTs and graphene
contribute to matrix reinforcement and functionality through distinct mechanisms.
MWCNTs suppress micro-crack propagation caused by epoxy resin curing shrinkage,
exhibiting nanoscale crack-bridging effects. Graphene, with its high specific surface area
and electrical conductivity, improves interfacial bonding and enhances thermal
conductivity. This synergistic effect leads to the following key performance

enhancements in the composite material:

e Mechanical Strength: Significant improvements in tensile, flexural, and impact

strength, enhancing resistance to external loads.

¢ Interfacial Bonding: Increased adhesion between carbon fibers and the epoxy

matrix, leading to higher overall material reliability.

e Thermally Activated Shape Memory Performance: The composite's ability to
recover its original shape (recovery ratio) in response to thermal stimuli (e.g.,
temperature increase) is substantially improved, and the time required for recovery
(thermal responsiveness) is shortened. This is attributed to the efficient thermal
energy transfer by nanocarbon materials and their role in promoting the phase

transition of the polymer matrix.

These properties enable the material's application as a "smart material" capable of

dynamically changing its structure in response to specific external stimuli (heat).



Background & Context

Shape memory composites have garnered significant interest across diverse fields,
including self-healing, smart actuators, adaptive structures, and medical devices.
Particularly, the aerospace and automotive industries demand materials that combine
lightweight properties with high functionality (e.g., wings that change shape during
flight). However, conventional shape memory polymers often suffer from insufficient
mechanical strength, slow response speeds, or responsiveness to only a single stimulus.
Nanocarbon materials (MWCNTs, graphene) have been recognized as promising
reinforcing agents for polymer composites due to their exceptional properties. This
research demonstrates the realization of high-performance shape memory composites
by hybridizing these nanocarbon materials, unlocking synergistic effects not achievable

with individual components.

Strategic Significance & Outlook

This nanocarbon-reinforced epoxy composite holds immense potential to revolutionize
various application areas, such as smart structures in the aerospace industry (e.g.,
deployable antennas, variable wings), self-healing components and lightweight
structures in the automotive industry, and soft actuators in robotics. The higher recovery
ratio and faster thermal responsiveness will improve device efficiency and reliability.
Future challenges will include establishing large-scale production techniques for this
material, improving cost-effectiveness, and evaluating long-term durability. This
breakthrough is expected to accelerate the design and development of next-generation
high-performance smart materials, contributing significantly to the realization of a

sustainable and technologically advanced society.

Source: https://www.emerald.com/prt/article/doi/10.1108/PRT-04-2026-0055/1384648/Comparative-

study-of-mechanical-properties-and
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#31 Chinese Startup Prinano Claims Mass Production of
8-inch Photonic Chip Wafers Using Nanoimprint
Lithography, Projecting Up to 90% Cost Reduction

Published June 29, 2026 New Market Pitch  China

| overview

According to a New Market Pitch analysis, Chinese startup Prinano claims successful

mass production of 8-inch photonic chip wafers using nanoimprint lithography (NIL),
without conventional DUV lithography. The company states this could achieve up to

90% cost reductions, though details on yield, defect rate, and independent validation
remain unclear. If validated, this technology could revolutionize semiconductor

manufacturing cost structures and elevate China's presence in the photonic chip

market.



| N DEPTH

Key Findings

As reported by the market analysis platform New Market Pitch, Chinese startup Prinano
claims to have achieved mass production of 8-inch photonic chip wafers utilizing
Nanoimprint Lithography (NIL) technology, thereby bypassing the need for conventional
Deep Ultraviolet (DUV) lithography. The company asserts that this technology could
result in manufacturing cost reductions of up to 90%; however, specific details regarding

yield, defect rates, and independent validation have not yet been publicly disclosed.

Technical / Clinical Details

The core of Prinano's claimed technology is Nanoimprint Lithography (NIL). Instead of
using light or electron beams, NIL forms patterns by directly pressing a nanostructured
mold onto a resist layer on a wafer. This approach reportedly circumvents the need for
complex and expensive optical systems, like those used in DUV lithography, and avoids
processes that require high energy consumption. Mass production on 8-inch wafers
suggests the applicability of this technology at an industrial scale. Photonic chips, which
process information using light, critically require high-precision patterning of minute
optical components, making NIL, unconstrained by light's diffraction limits, potentially
suitable. Prinano's claim of up to 90% cost reduction is presumed to stem from
significant reductions in capital expenditure, simplification of process steps, and lower
material costs. However, concrete data on yield (Good Die Per Wafer), a critical metric in
semiconductor manufacturing, and defect density are lacking, necessitating further

validation of these claims.



Background & Context

The semiconductor industry has relentlessly pursued continuous miniaturization and cost
reduction in line with Moore's Law. However, cutting-edge Extreme Ultraviolet (EUV)
lithography is extremely expensive, incurring enormous costs for implementation and
operation. NIL has garnered attention as an alternative technology to EUV and DUV,
especially in niches like legacy nodes, application-specific chips, and photonic chips
where both high resolution and cost efficiency are demanded. China is actively
promoting semiconductor self-sufficiency as a national strategy, and NIL technology
from startups like Prinano could be a vital component in achieving this goal.
Nonetheless, many hurdles remain for commercialization, including defining "mass

production,” quality standards, and establishing a robust supply chain.

Strategic Significance & Outlook

If Prinano’s claims are substantiated and high-quality, high-yield mass production is
achieved, it could bring about a significant transformation in the semiconductor
manufacturing industry. Particularly in niche markets such as photonic chips, sensors,
and MEMS, NIL would establish itself as a competitive manufacturing technology. A
leading position for Chinese companies in this domain could also influence the
restructuring of global semiconductor supply chains. However, independent technical
evaluations and detailed commercial data are crucial to support these assertions. Future
developments will be a vital indicator for the evolution of NIL technology and the trend

towards "post-DUV/EUV" approaches in the semiconductor industry.

Source: https://newmarketpitch.com/blogs/news/semiconductor-top-startups
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#32 First Graphene Acquires MITO, Targets US Defense
Market with Over $10M PureGRAPH® Revenue
Pipeline

Published June 30, 2026  Kalkine  Australia
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| overview

First Graphene Limited has acquired MITO Material Solutions to accelerate its
expansion into the US defense, aerospace, transportation, and advanced materials
markets. The company has identified a short-term revenue pipeline exceeding $10
million from its PureGRAPH® products and secured over 50 commercial contracts.
This strategic move positions First Graphene to meet the growing global demand for

high-performance graphene solutions in critical industrial applications.
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Key Findings

First Graphene Limited is making a significant push into the US market by acquiring
MITO Material Solutions, strategically enhancing its presence in the defense, aerospace,
transportation, and advanced materials sectors. The company has revealed a robust
short-term revenue pipeline exceeding $10 million, specifically tied to its flagship
PureGRAPH® products. This expansion underscores First Graphene’s commitment to
accelerating the commercialization of its graphene offerings and broadening its global

customer base.

Technical / Business Details

The acquisition of MITO Material Solutions complements First Graphene’s existing
product portfolio and technical expertise, particularly in bringing high-value graphene
products to market for specialized applications. Information presented in the recent
investor webinar highlighted that the company has already secured over 50 commercial
contracts, demonstrating the versatility and high performance validation of
PureGRAPH®. Entering the defense and aerospace domains leverages graphene's
unique properties, such as lightweighting, high strength, and superior conductivity,
which are crucial for enhancing material performance in extreme operational

environments.

Background & Context

The global graphene market is experiencing rapid growth driven by its exceptional
physical and chemical properties. Industries like defense and aerospace, demanding
significant improvements in weight reduction and durability, are increasingly exploring
graphene-composite materials. First Graphene aims to capitalize on this demand by
providing high-quality PureGRAPH® products. By robustly entering the vast US market,
the company seeks to establish a leading position in both technological innovation and

market share.



Strategic Significance & Outlook

First Graphene plans to leverage the MITO acquisition and US expansion to further drive
the commercialization of PureGRAPH® and establish leadership in the defense,
aerospace, transportation, and advanced materials markets. The identified short-term
revenue opportunity of over $10 million represents a critical milestone in the company's
growth trajectory. Future prospects include deepening relationships with existing clients,
developing new applications, and forging strategic partnerships to ensure continued

market penetration and expansion.

Source: https://kalkine.com.au/news/announcements/first-graphene-schedules-july-2026-investor-

webinar-to-showcase-us-expansion-mito-acquisition-and-defence-pipeline
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#33 Nanoco Group PLC Initiates Shareholder

Consultation Following Delisting Vote Postponement to
Rethink CFQD® Strategy

Published June 26, 2026  TradingView / London Stock Exchange (RNS) UK

| overview

Nanoco Group PLC has postponed its general meeting for delisting approval and
appointed Sodali & Co. to deepen shareholder engagement. This consultation aims to
re-evaluate the future direction of its proprietary cadmium-free quantum dot
(CFQD®) technology and other nanomaterials businesses. This move is a critical step
in addressing shareholder concerns and restructuring its business strategy amid

market challenges.
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Key Findings

Nanoco Group PLC has deferred a shareholder vote on its proposed delisting from the
London Stock Exchange Main Market following opposition from shareholders. In

response, the company has announced the appointment of Sodali & Co., a specialist in
shareholder engagement, to initiate a comprehensive consultation. This step is pivotal
for determining the future strategy and direction of Nanoco's nanomaterials business,

which is centered on its proprietary Cadmium-Free Quantum Dot (CFQD ®) technology.

Technical / Clinical Details

Nanoco Group specializes in the development and licensing of cadmium-free quantum
dot (CFQD ®) technology. CFQDs are highly anticipated next-generation materials for the
electronics industry, particularly in displays, lighting, and medical imaging, due to their
superior color purity and energy efficiency. However, in response to evolving business
conditions and shareholder feedback, a broader strategic review, including the viability
of continued listing, has become necessary. Sodali & Co. will facilitate constructive
dialogue between the board and shareholders to build consensus under these

circumstances.

Background & Context

The nanomaterials industry faces rapid technological innovation and intense market
competition, prompting companies to continuously seek optimal business strategies.
Nanoco's CFQD® technology has demonstrated advantages amidst increasing
environmental regulations restricting cadmium use. However, the consideration of
delisting signals financial and strategic challenges faced by the company. Similar to other
competing technologies, Nanoco is tasked with translating its technological superiority

into commercial success.



Strategic Significance & Outlook

The commencement of shareholder consultation marks a critical step for Nanoco Group
PLC towards potential business restructuring. The board is expected to carefully consider
shareholder input to identify the best path forward for long-term value creation.
Discussions may include new funding methods, strategic partnerships to accelerate the
commercialization of CFQD® technology, or even divestment options. The outcome of
this consultation will significantly influence the company's future business structure and

its position within the nanomaterials market.

Source: https://www.tradingview.com/news/reuters.com,2026-06-26:newsml|_RSZ8451Ja:0-reg-nanoco-

group-plc-commencement-of-shareholder-consultation/
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#34 Graphene Manufacturing Group Raises
C$497,368.65 via ATM Share Program to Fund
Graphene Business Expansion

Published July 02, 2026  Newsfile Corp. Canada

| overview

Graphene Manufacturing Group (GMG) announced it raised C$497,368.65 by issuing
193,500 common shares through its At-The-Market (ATM) equity program during the
quarter ended June 30, 2026. This capital will support the ongoing expansion of its
graphene manufacturing operations and the development of energy storage and
saving solutions. As a clean technology company with proprietary graphene
production processes, GMG aims to accelerate the commercialization of its innovative

products.
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Key Findings

Graphene Manufacturing Group Limited (GMG) reported raising a total of C$497,368.65
through its At-The-Market (ATM) equity offering program during the quarter ended June
30, 2026. This funding was secured through the issuance of 193,500 common shares and
is earmarked to support the continuous expansion of the company's graphene
manufacturing operations and the development of its energy storage and energy-saving

solutions.

Technical / Business Details

GMG is a clean technology company that produces high-quality graphene using a
proprietary manufacturing process. The company's technology is applied in advanced
battery solutions, such as graphene aluminum-ion batteries, and thermal management
systems, including THERMAL-XR® coatings, aiming for significant improvements in
energy efficiency and performance. The ATM program serves as a strategic and flexible
means to raise capital for working funds and business development based on market
conditions. The funds raised are expected to accelerate the commercialization of these

innovative graphene-based products and bolster production capacity.

Background & Context

Graphene, often heralded as a "miracle material," is poised to revolutionize various
industries due to its exceptional electrical and thermal conductivity, and mechanical
strength. In the energy storage sector particularly, it holds potential for enhancing
charging speeds, safety, and longevity compared to traditional battery technologies.
Companies like GMG are contributing to sustainable development by establishing
methods for large-scale, cost-effective production of such high-performance materials.
This capital raise is a crucial step for GMG to maintain and strengthen its competitive

edge in the high-growth graphene market.



Strategic Significance & Outlook

This ATM program financing provides GMG with an essential financial foundation to
continue bringing its graphene-based energy solutions to market. The company is
actively pursuing several projects, including the prototype development of graphene
aluminum-ion batteries and expanding the application scope of THERMAL-XR®
coatings. The success of these initiatives will not only accelerate GMG's revenue growth
but also contribute to establishing graphene's role in the global energy transition.
Further expansion of production capacity and broader market penetration are

anticipated in the future.

Source: https://www.newsfilecorp.com/release/303692/Graphene-Manufacturing-Group-Provides-

Quarterly-ATM-Sales-Update
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#35 Nanocomposite Advanced Materials Market

Projected to Reach $60 Billion by 2034 (Market.us
Report)

Published June 25, 2026  Market.us USA

| overview

A new report by Market.us forecasts the Nanocomposite Advanced Materials market
to grow from $32 billion in 2025 to $60 billion by 2034, exhibiting a compound
annual growth rate (CAGR) of 7.2%. This robust growth is driven by increasing
demand for lightweight and high-strength materials in aerospace, automotive, and
electronics. Nanocomposites provide superior mechanical strength, thermal stability,

and electrical conductivity essential for these sectors.
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This article provides an overview of a market research report published by Market.us.

Report Overview

The comprehensive market research report by Market.us focuses on the "Nanocomposite
Advanced Materials Market." It provides insights into the market size, growth trends, key
drivers, restraints, and regional analysis for the forecast period spanning from 2025 to
2034. The market scope covers diverse application areas for nanocomposite materials,
including aerospace, automotive, electronics, construction, packaging, and medical.
Geographically, the report encompasses major regions such as North America, Europe,

Asia Pacific, Latin America, and the Middle East & Africa.

Key Findings

e The Nanocomposite Advanced Materials market is projected to reach an valuation of

$60 billion by 2034, growing from an estimated $32 billion in 2025.

e The market is expected to demonstrate a Compound Annual Growth Rate (CAGR) of

7.2% over the forecast period (2025-2034).

e Market growth is significantly propelled by the increasing demand for lightweight and
high-strength materials across the aerospace, automotive, and electronics industries.
In these sectors, the superior mechanical strength, thermal stability, and electrical
conductivity of nanocomposites are deemed essential for enhancing fuel efficiency

and optimizing product performance.

About the Publisher

Market.us is a global market research and consulting firm. The company specializes in
providing detailed market intelligence across a wide range of industries, offering data-
driven insights to help businesses make strategic decisions. Their reports are known for
providing comprehensive information including market size, trends, competitive

landscape, and opportunity analysis.

Source: https://www.24chemicalresearch.com/reports/314776/nanocomposite-advanced-materials-
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#36 1SO Publishes ISO/TS 4966:2026: International
Technical Specification for Nanoporous Silica Particle
Characterization in Liquid Chromatography

Published 2026-06 ISO  Switzerland

| overview

The International Organization for Standardization (ISO) has released ISO/TS
4966:2026, a new international technical specification for the characteristics and
measurement methods of nanoporous silica particles used as stationary phases in
liquid chromatography. This standard aims to standardize the quality and
performance of silica nanomaterials, thereby enhancing reliability and reproducibility
in analytical chemistry. It marks a significant step in establishing evaluation criteria for

nanomaterials in chromatographic applications.
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Key Findings

The International Organization for Standardization (ISO) has formally published ISO/TS
4966:2026, a new international technical specification that precisely defines the
characteristics and measurement methods for nanoporous silica particles utilized as
stationary phases in liquid chromatography (LC). This standard provides clear guidelines
for the quality assessment and control of silica nanomaterials within the nanotechnology
sector, aiming to significantly improve the reliability and reproducibility of analytical

processes.

Technical / Clinical Details

ISO/TS 4966:2026 focuses on powdered nanoporous silica particles, establishing detailed
methodologies for measuring their physical and chemical properties. Specifically, it
covers crucial characteristics such as particle size, specific surface area, pore size
distribution, and pore volume. These properties directly influence separation efficiency
and selectivity in liquid chromatography, making their standardization essential. While
this standard explicitly excludes surface-modified materials and specific health,
environmental, and safety-related characteristics, it is set to become an industry

benchmark for fundamental material property evaluation.

Background & Context

Liquid chromatography is a vital analytical technique widely employed across various
industries, including pharmaceuticals, food, and environmental analysis. Its performance
is heavily dependent on the quality of silica particles used as the stationary phase.
Advances in nanotechnology have led to the development of higher-performance
nanoporous silica particles, but a unified standard for their evaluation has been lacking.
The creation of ISO/TS 4966:2026 addresses this gap, representing a crucial step towards
ensuring quality assurance and compatibility of nanosilicaproducts on the market. This
will enable more efficient and reliable analyses, from research and development to

industrial applications.



Strategic Significance & Outlook

The introduction of ISO/TS 4966:2026 offers a common evaluation framework for
manufacturers, researchers, and users of nanosilica materials in liquid chromatography.
This is expected to streamline product development, enforce stricter quality control, and
reduce technical barriers in international trade. In the long term, this technical
specification could serve as a model for broader standardization processes in
nanomaterials, contributing to the growth and maturation of the entire nanotechnology
industry. Research institutions and companies can enhance their international

competitiveness by adhering to this standard.

Source: https://www.iso.org/standard/87932.html
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#37 ISO/TS 5341:2026 Standardizes General

Terminology in Nanotechnology, Fostering a Unified
Global Language

Published 2026-04 StatNano Switzerland

Estabishh, thre common
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ISO/TS 5341:2026

| overview

The International Organization for Standardization (ISO) has published ISO/TS
5341:2026, an international standard providing principles and rules for naming
terminology in nanotechnology. This technical specification aims to clarify
communication and eliminate misunderstandings among researchers, engineers, and
industry stakeholders by providing consistent nomenclature for various nanoscale
concepts, materials, objects, and phenomena. It serves as an essential foundation for

promoting international collaboration and advancement in nanotechnology.
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Key Findings

The International Organization for Standardization (ISO) has released ISO/TS 5341:2026,
an international technical specification that establishes universal principles and rules for
terminology in the field of nanotechnology. This new standard is designed to create a
globally consistent nomenclature for the diverse concepts, materials, objects, items, and
phenomena handled at the nanoscale. It is anticipated that this will reduce
communication barriers and facilitate efficient information exchange across scientific

research, technological development, and industrial application stages.

Technical / Business Details

ISO/TS 5341:2026 was developed to address the challenges of diverse and ambiguous
terminology that have arisen with the rapid advancement of nanotechnology.
Specifically, the standard offers guidance on naming a broad range of concepts, from
fundamental nanostructures like nanoparticles, nanotubes, and nanowires, to
nanocomposites, nanodevices, and nanoscale phenomena. This initiative aims to
standardize terminology across all technical documents, including research papers,
patent applications, product specifications, and regulatory documents, thereby
streamlining international collaborative projects and technology transfer. A clear
nomenclature is critically important in emerging technology fields to prevent delays in

development and barriers to market entry caused by misunderstandings.

Background & Context

Nanotechnology has brought about transformative advancements in diverse fields such
as medicine, energy, electronics, and materials science. However, due to its
interdisciplinary nature and rapid evolution, confusion in the definition and usage of
specialized terms has been frequent. The use of disparate terminology across different
countries and research institutions has often hampered information exchange and
collaborative research. The establishment of international standards like ISO/TS
5341:2026 is fundamental to overcoming these challenges and enhancing the overall

efficiency and productivity of the global nanotechnology community.



Strategic Significance & Outlook

This standardization of nomenclature serves as essential infrastructure for accelerating
the further development of the nanotechnology sector. Unified terminology will facilitate
the dissemination of new research findings and promote the industrialization of related
technologies. Furthermore, it will act as a foundation for regulatory authorities to assess
the safety and environmental impact of nanomaterials, contributing to international
regulatory harmonization. By adopting this standard, diverse stakeholders including
researchers, companies, and policymakers are expected to enhance the transparency and
reliability of the entire nanotechnology ecosystem, paving the way for future

technological innovations.

Source: https://statnano.com/standard/iso/3686/ISOTS-5341-2026

Collected: July 03, 2026 | Automated Research System (Gemini API)


https://statnano.com/standard/iso/3686/ISOTS-5341-2026

#38 CHASM Advanced Materials Partners with Roos to

Expand Transparent Printed Electronics via CNT Hybrid
Platform

Published June 25, 2026 CHASM Advanced Materials USA

| overview

CHASM Advanced Materials has announced a strategic partnership with German print
solutions manufacturer Roos. This collaboration enables Roos to leverage CHASM's
innovative Carbon Nanotube (CNT) hybrid platform, significantly expanding its
manufacturing capabilities for transparent printed electronics. This will enhance
Roos's ability to produce high-performance products like custom front foils,
membrane keyboards, and capacitive and resistive touchscreens, driving innovation

and market growth in the printed electronics sector.
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Key Findings

CHASM Advanced Materials, Inc. has announced a strategic partnership with Roos, a
Germany-based comprehensive manufacturer of printed solutions. Central to this
collaboration is Roos's utilization of CHASM's innovative Carbon Nanotube (CNT) hybrid
platform to significantly expand its manufacturing capabilities for transparent printed
electronics. This alliance positions both companies to strengthen their offerings of high-
performance and customized solutions to customers in the growing printed electronics

market.

Technical / Business Details

CHASM's CNT hybrid platform combines the exceptional conductivity and transparency
of carbon nanotubes, offering high-performance transparent conductive films as an
alternative to traditional materials like ITO (Indium Tin Oxide). By adopting this
technology, Roos will be able to manufacture a wide range of printed electronic
products, including transparent front foils, complex membrane keyboards, highly
sensitive capacitive touchscreens, and robust resistive touchscreens. This technology is in
high demand, particularly in flexible displays, wearable devices, and smart home
appliances, and the integration of CHASM's materials into Roos's manufacturing
processes is expected to lead to improved product performance and enhanced cost

efficiency.

Background & Context

The printed electronics market is rapidly expanding, driven by the proliferation of loT,
5G, and smart devices, leading to increasing demand for thinner, lighter, more flexible,
and higher-performing electronic components. In transparent conductive materials,
specifically, CNT-based solutions that do not rely on scarce indium are gaining traction
due to considerations of sustainability and cost. CHASM's CNT hybrid technology
addresses these market demands, and its partnership with an established manufacturer
like Roos signifies a crucial step towards industrial-scale commercialization of the

technology.



Strategic Significance & Outlook

The partnership between CHASM and Roos is expected to accelerate innovation in
transparent printed electronics and enhance the market competitiveness of both
companies. Roos will be able to offer highly customizable products that meet diverse
customer needs by leveraging CHASM's CNT hybrid platform, strengthening its presence
in the European market. For CHASM, the collaboration with Roos is anticipated to
promote the global adoption of its CNT hybrid technology, leading to new application
development and market opportunities. This cooperation demonstrates the significant
potential of nanomaterial-based printed electronics to shape the next generation of

electronic devices.

Source: https://www.chasmtek.com/blog/roos-expands-printed-electronic-offerings-through-partnership-

with-chasm
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#39 US EPA Imposes SNURs on Specific New Chemical
Substances (Potentially Nanomaterials), Mandating 90-
Day Pre-Manufacture Notification

Published June 26, 2026 ~ Govinfo (U.S. Environmental Protection Agency) USA
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| overview

The U.S. Environmental Protection Agency (EPA) has announced the application of
Significant New Use Rules (SNURs) for certain chemical substances, potentially
including nanomaterials, via the Federal Register. This regulation mandates that
entities intending to manufacture or process these substances for "significant new
uses" must notify the EPA 90 days prior to commencing activities. This measure is
crucial for proactively evaluating and managing the potential environmental and

human health impacts of novel chemical substances.
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Key Findings

The U.S. Environmental Protection Agency (EPA) announced in the Federal Register on
June 26, 2026, a notice regarding broad rules and regulations under the Clean Air Act.
This announcement specifically includes the application of "Significant New Use Rules
(SNURs)" to certain chemical substances, potentially encompassing nanomaterials. Under
this regulation, any entity planning to manufacture or process these subject chemical
substances for a "significant new use" is required to notify the EPA 90 days before

initiating the intended activities and undergo review.

Regulatory Details & Industry Impact

SNURs are part of the Toxic Substances Control Act (TSCA) framework in the U.S.,
triggered when new chemical substances or new uses of existing chemicals might pose
unreasonable risks to human health or the environment. This announcement could
indicate a strengthening of regulations concerning novel nanomaterials with potential
risks, in line with the evolution of nanotechnology. Companies must recognize this pre-
manufacture notification obligation early in their planning stages and prepare necessary
safety evaluations and data submissions. While this may incur additional time and costs

for regulatory compliance, it also contributes to enhancing product safety and reliability.

Background & Context

Nanomaterials, while offering innovative advancements across many industries due to
their unique properties, have also raised concerns regarding their environmental
behavior and human health impacts due to their minute size and high reactivity.
Governments and international organizations worldwide are developing regulatory
frameworks to harness the benefits of these emerging technologies while appropriately
managing potential risks. The EPA's application of SNURs is part of the U.S.'s ongoing
efforts to promote the responsible development and use of nanomaterials. This
reiterates to companies working with nanomaterials that environmental, health, and

safety (EHS) considerations are imperative alongside innovation.



Strategic Significance & Outlook

The application of this SNUR will impact companies' business plans, R&D, and supply
chains within the nanomaterials industry. Especially, companies introducing new
nanomaterials or their applications to the market will need to navigate the EPA review
process during the 90-day notification period, potentially affecting product launch
timelines. However, in the long term, more stringent regulations are expected to
enhance market transparency and trust, increasing public acceptance of nanomaterials.
Companies are advised to closely monitor regulatory developments and collaborate with

experts early on to develop appropriate regulatory compliance strategies.

Source: https://www.govinfo.gov/content/pkg/FR-2026-06-26/pdf/2026-12913.pdf
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#40 16th International Graphene2026 Conference
Underway in Barcelona, Discussing Cutting-Edge
Research and Industrial Applications of Graphene and
2D Materials
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| overview

The 16th International Graphene2026 Conference is currently underway in Barcelona,
Spain, bringing together global experts to explore the latest research, technological
breakthroughs, and emerging industrial applications of graphene and other 2D
materials. As Europe's premier event for this field, it serves as a crucial platform to
accelerate the commercialization of these revolutionary technologies and foster the

development of next-generation materials.
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Background

Graphene and other 2D materials, renowned for their exceptional electrical, thermal, and
mechanical properties, have been hailed as "miracle materials" poised to revolutionize
numerous industrial sectors. Development in this field has rapidly advanced from initial
laboratory discoveries to functional industrial prototypes and, in some cases, the
commercialization of first-generation products. International conferences such as
Graphene2026 are crucial for fostering robust collaboration between academia and
industry, essential for maximizing the intrinsic potential of these materials and cultivating
new markets. The event serves as a vital platform for researchers to disseminate cutting-
edge knowledge and for companies to evaluate emerging technologies and explore joint

development opportunities.

Key Findings

The 16th International Graphene2026 Conference, held from June 30 to July 3 in
Barcelona, Spain, has gathered leading scientists, engineers, and industrial innovators
globally. As Europe's foremost event dedicated to the research, development, and
industrial applications of graphene and other 2D materials, the conference facilitates
dynamic discussions and information exchange on recent advancements and future
outlooks. Discussions span diverse fields including materials science, condensed matter
physics, electronics, energy storage, and biomedical applications, highlighting the

interdisciplinary impact of these novel materials.

Technical Details

The conference program encompasses a wide spectrum of technical topics, including
novel graphene synthesis methodologies, advanced characterization techniques for 2D
materials, flexible electronics, high-performance sensing platforms, energy storage
solutions, and emerging biomedical applications. Significant focus is placed on
breakthroughs in scalable graphene production techniques, hybrid material systems
incorporating other 2D materials like quantum dots and MXenes, and their successful
integration into tangible industrial products. Sessions illuminate specific technological
milestones, such as high-mobility graphene-based transistors, advanced battery
chemistries, and ultralight composite materials, underscoring the dynamic progress at

the cutting edge of materials science.



Strategic Significance & Outlook

Graphene2026 is pivotal in defining the future trajectory of graphene and 2D materials
technology. The innovative research and compelling industrial application case studies
presented are poised to significantly advance next-generation electronics, sustainable
energy solutions, and sophisticated medical technologies. Key future focus areas are
anticipated to include low-cost, large-scale production methods, environmentally
sustainable manufacturing processes, and the development of functionalized graphene
tailored for specific high-performance applications. New alliances and collaborative
ventures forged at this event are expected to further accelerate the growth of the

graphene industry and amplify its transformative impact on future societal infrastructure.

Source: https://www.grapheneconf.com/2026/index.php
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#41 Merck KGaA Acquires Bio-Techne for $11.3B, Ipsen
Buys Kartos Therapeutics for Up to $1.75B, Boosting
Life Sciences Tools and Oncology Pipelines

Published June 29, 2026 BioBucks USA

| overview

Merck KGaA has acquired Bio-Techne for $11.3 billion, significantly strengthening its
life sciences tools and biopharmaceutical workflow infrastructure. Concurrently, Ipsen
announced the acquisition of Kartos Therapeutics for up to $1.75 billion to expand its
oncology and hematology pipeline. These strategic mergers underscore a continuing
trend of major pharmaceutical companies seeking to enhance their platform

capabilities and innovative pipelines through M&A.
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Key Findings

Major pharmaceutical players Merck KGaA and Ipsen have announced significant
acquisitions, as detailed in BioBucks' M&A tracker updated June 29, 2026. Merck KGaA is
acquiring Bio-Techne for $11.3 billion, a move set to bolster its life science tools and
biopharmaceutical workflow infrastructure. Separately, Ipsen is expanding its oncology
and hematology pipeline through the acquisition of Kartos Therapeutics for a maximum
of $1.75 billion. These transactions highlight big pharma's aggressive pursuit of strategic

M&A to enhance their technological foundations and clinical pipelines.

Technical / Clinical Details

e The acquisition of Bio-Techne by Merck KGaA encompasses a broad portfolio of
advanced life science research tools, diagnostics, and infrastructure crucial for
biopharmaceutical manufacturing workflows. Bio-Techne's cutting-edge technologies
and products are expected to substantially augment Merck KGaA's R&D capabilities
and market presence, particularly in the precision medicine and cell & gene therapy

sectors.

e Ipsen's acquisition of Kartos Therapeutics brings novel therapeutic candidates
targeting specific oncology and hematology indications. This strategic move will
enable Ipsen to expand its pipeline in areas of high unmet medical need, accelerating
the development of next-generation treatments. The acquisition value of up to $1.75

billion reflects the significant potential seen in Kartos's developmental assets.

Background & Context

The biotechnology industry is currently experiencing a period of intense strategic M&A,
driven by accelerating technological innovation and expanding unmet medical needs.
Large pharmaceutical companies are actively acquiring firms with innovative technology
platforms and promising clinical-stage pipelines to complement existing product lines
and secure new growth engines. The life sciences tools sector, in particular, is gaining
importance as a foundational technology for biopharmaceutical development,
contributing to the efficiency of diagnostics and research workflows. Oncology remains
one of the most lucrative and competitive fields, with continuous investment in novel

therapies.



Strategic Significance & Outlook

These recent acquisitions suggest that the biotechnology M&A market will remain
vibrant. Major pharmaceutical companies are expected to continue investing in small to
mid-sized biotech firms to enhance specialized expertise in specific disease areas,
acquire new modalities, or strengthen their manufacturing and research infrastructure.
This trend is likely to foster innovation across the pharmaceutical industry, accelerating
the delivery of new treatment options to patients. The integration of life science tools, in
particular, is anticipated to streamline the entire drug discovery process, potentially

leading to reduced development costs and shorter lead times in the long term.

Source: https://www.biobucks.co/biotech-ma-tracker-2026
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#42 Jyong Biotech Initiates Global Licensing for

Botanical Drug Botreso® for BPH, Following Successful
Phase Il Clinical Trials in US and Taiwan

Published July 03, 2026 PR Newswire  Taiwan
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| overview

Jyong Biotech Ltd. announced it is actively pursuing global licensing opportunities for
Botreso® (API-1), a novel botanical drug candidate for Benign Prostatic Hyperplasia
(BPH) and Lower Urinary Tract Symptoms (LUTS). The company confirmed the
completion of four Phase lll clinical trials in the United States and Taiwan, which
successfully established Botreso®'s favorable safety, tolerability, and clinical profile.
This milestone marks a significant step towards commercializing the botanical therapy

and addressing an unmet medical need.
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Key Findings

Jyong Biotech Ltd. unveiled its botanical drug portfolio at the BIO International
Convention 2026, held from June 22-25 in San Diego, California. The company notably
announced the initiation of global licensing negotiations for Botreso® (API-1), a novel
botanical drug candidate targeting Benign Prostatic Hyperplasia (BPH) and Lower Urinary
Tract Symptoms (LUTS). Crucially, Botreso® has successfully completed four Phase IlI
clinical trials in both the United States and Taiwan, confirming its established safety,

tolerability, and clinical profile.

Technical / Clinical Details

e Botreso® (API-1) is a therapeutic agent derived from specific plant extracts, designed
to alleviate the symptoms of BPH and LUTS. Its botanical origin suggests a potential
mechanism of action and side effect profile distinct from traditional chemically

synthesized drugs.

e The four completed Phase Ill clinical trials aimed to evaluate the efficacy and safety of
Botreso® in large patient cohorts. While specific efficacy metrics were not disclosed
in the summary, the announcement of an "established clinical profile" strongly implies
statistically significant therapeutic benefits were observed. The trials meticulously
collected comprehensive safety data, demonstrating the drug's favorable tolerability

profile across patient populations.

e Botanical drugs often present challenges in elucidating their complex composition
and mechanisms of action. However, Jyong Biotech has rigorously validated

Botreso®'s quality and effectiveness through these extensive clinical trials.

Background & Context

BPH and LUTS are prevalent chronic conditions, particularly in aging males, significantly
impacting their quality of life. Existing treatments often have limitations in efficacy or
undesirable side effects, creating a strong demand for new therapeutic alternatives.
Botanical drugs, due to their natural origin, tend to have higher patient acceptance, and
if rigorously clinically validated, can achieve substantial market success. Showcasing at
major events like the BIO International Convention serves as a critical platform for

companies aiming to forge global partnerships.



Strategic Significance & Outlook

The commencement of global licensing negotiations for Botreso® signifies Jyong
Biotech's entry into a serious commercialization phase for its botanical drug portfolio.
The completion of Phase Il trials and the establishment of a favorable safety profile
provide a robust foundation for regulatory submissions. Should these efforts succeed,
Botreso® stands to offer a valuable new treatment option for BPH and LUTS patients
worldwide, solidifying Jyong Biotech's position in the botanical therapeutics market.
Further developments in licensing partnerships and market launch will be closely

watched.

Source: https://www.prnewswire.com/apac/news-releases/jyong-biotech-showcases-botanical-drug-

portfolio-at-bio-2026-international-convention-302816987.html
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#43 Samsung's "Graphene Ball" Technology Boosts Li-
ion Battery Capacity by 45% and Charging Speed by 5x,
Driving Advanced Materials Market to $102.2B by 2032

Published June 26, 2026  Industry Today South Korea

| overview

Samsung's innovative "graphene ball" technology has achieved a breakthrough,
increasing lithium-ion battery capacity by 45% and charging speed by a remarkable
fivefold. This development is a significant driver for the advanced materials market,
particularly the graphene composites sector, projected to grow from $25.25 billion in
2025 to $102.2 billion by 2032. Samsung also aims for the full commercialization of
graphene-enhanced quantum dot displays in 2026-2027, signaling an acceleration in

nanotechnology's industrial applications.



| N DEPTH

Key Findings

Samsung has achieved a significant breakthrough with its "graphene ball" technology,
dramatically enhancing lithium-ion battery performance. This innovative material enables
a 45% increase in battery capacity and an astonishing fivefold acceleration in charging
speed compared to conventional lithium-ion batteries. This advancement is poised to be
a major catalyst for the advanced materials and manufacturing market, with the
graphene composites sector alone projected to surge from $25.25 billion in 2025 to
$30.73 billion in 2026, ultimately reaching $102.2 billion by 2032.

Technical / Clinical Details

e Samsung's "graphene ball" is a sophisticated composite material formed by coating
graphene layers with silica nanoparticles. This unique structure facilitates accelerated
lithium-ion movement, simultaneously achieving both rapid charging and high
capacity. Compared to existing graphene technologies, this approach demonstrates
substantial improvements in both energy density and power density of the battery

cells.

e The technology holds immense potential for high-demand applications such as
electric vehicles (EVs) and mobile devices, where both extended capacity and fast
charging are critical. Furthermore, Samsung is targeting the full commercialization of
graphene-enhanced quantum dot displays between 2026 and 2027, indicating plans
to revolutionize display technology as well. Graphene, with its exceptional electrical
conductivity, thermal conductivity, and mechanical strength, is widely recognized as a

pivotal material for next-generation electronics.



Background & Context

The advanced materials market is experiencing robust growth, fueled by diverse
industrial demands for sustainable energy solutions, high-performance electronics, and
lightweight structural components. Graphene, in particular, has garnered attention as a
"wonder material" due to its unique properties, leading to extensive research into its
applications in batteries, displays, sensors, and composite materials. Improving lithium-
ion battery performance is indispensable for the expansion of the EV market and
enhancing the efficiency of renewable energy storage systems, making innovations in

this field a critical driver for the global energy transition.

Strategic Significance & Outlook

Samsung's graphene ball technology has the potential to set new standards for battery
performance, revolutionizing the design of electric vehicles and portable electronic
devices. The commercialization of graphene-enhanced quantum dot displays will
improve visual experiences while also contributing to energy efficiency. The widespread
adoption of this technology is expected to further accelerate the growth of the entire
graphene industry, making the projected market size of $102.2 billion by 2032 a tangible
reality. This development is likely to spur accelerated R&D efforts among competitors,

intensifying technological competition in the advanced materials sector.

Source: https://www.iceglobalnews.com/advanced-materials-future-manufacturing-2026/
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#44 Graphene Manufacturing Group (GMG) Achieves
First Bulk North American Shipment of THERMAL-XR®
Coating and Secures US EPA Approval, Accelerating
Global Commercialization

Published July 02, 2026  Barchart.com Canada
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| overview

Graphene Manufacturing Group Ltd. (GMG) is rapidly accelerating the
commercialization of its graphene technology platform. The company has successfully
executed its first bulk shipment of the proprietary THERMAL-XR® graphene coating
to the North American market and secured crucial US Environmental Protection
Agency (EPA) approval for the commercial distribution of its graphene-based
products within the United States. These milestones underscore GMG's commitment
to expanding global production capabilities and forging new commercial
partnerships, marking a significant advance in the industrial application of graphene

technology.
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Key Findings

Graphene Manufacturing Group Ltd. (GMG) has achieved several pivotal milestones in
the commercialization of its graphene technology. The company successfully completed
its first bulk shipment of the innovative THERMAL-XR® graphene coating to the North
American market, designed to enhance cooling and heating efficiency. Furthermore,
GMG announced that it has received crucial approval from the US Environmental
Protection Agency (EPA) for the commercial distribution of its graphene-based products
within the United States. These developments represent tangible results of CEO Craig

Nicol's articulated strategy for global commercial growth and business expansion.

Technical / Clinical Details

e THERMAL-XR® is a high-performance, graphene-based thermal conductive coating
developed by GMG. When applied to heat exchangers and HVAC systems, this
coating significantly improves heat transfer efficiency, leading to substantial
reductions in energy consumption. The first bulk shipment to North America signifies
the practical implementation of this product in large-scale industrial applications,

validating its increasing market acceptance.

e Obtaining EPA approval provides public assurance that GMG's graphene products
meet rigorous environmental regulatory standards, removing a significant barrier to
full-scale commercial deployment in the U.S. market. This approval is a critical factor
in demonstrating to investors and customers that GMG's products adhere to high
standards of safety and environmental compatibility. GMG is actively focusing on
expanding production capacity and securing new commercial partnerships,
specifically strengthening its graphene supply chain for future applications, including

advanced battery technologies.



Background & Context

Graphene, with its extraordinary thermal and electrical conductivity, along with its
mechanical strength, holds promise for a wide array of industrial applications, including
improving energy efficiency, enhancing electronics performance, and developing durable
materials. However, its commercialization has faced challenges related to manufacturing
costs, quality consistency, and regulatory approvals. GMG's bulk shipment to North
America and EPA approval demonstrate consistent progress in overcoming these
hurdles, indicating a shift of graphene from laboratory-stage research to industrial-scale

practical application.

Strategic Significance & Outlook

The accelerated commercialization of GMG's THERMAL-XR® and the acquisition of EPA
approval create significant growth opportunities for the company in profitable markets.
Establishing a presence in the North American market will serve as a springboard for
further international expansion and strengthen GMG's leadership in the graphene-based
thermal management solutions sector. Moreover, this success suggests to the broader
industry that graphene is solidifying its position not merely as a research material, but as
an industrial material capable of delivering concrete environmental and economic value,
potentially accelerating the development and commercialization of other graphene-

enabled products.

Source: https://www.barchart.com/story/news/3088888/graphene-manufacturing-tsxv-gmg-otcgx-

gmgmf-ceo-discusses-commercial-graphene-growth-and-global-expansion-watch-now
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#45 ZTT Unveils Vertically Integrated "Solar + Energy
Storage + Hydrogen" Full Industrial Chain Solution at
Intersolar Europe 2026, Accelerating Low-Carbon
Energy Transition

Published July 03, 2026 PR Newswire UK  China

| overview

Jiangsu Zhongtian Technology (ZTT) showcased its comprehensive "Solar + Energy
Storage + Hydrogen" full industrial chain and system solutions at Intersolar Europe
2026. The company emphasized its unique capability to integrate the entire supply
chain, from core materials to battery cells, complete systems, and turnkey services,
enabling reliable low-carbon energy transitions. This holistic approach aims to
provide efficient and sustainable solutions for the global energy structural

transformation.
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Key Findings

Jiangsu Zhongtian Technology (ZTT) presented its innovative "Solar + Energy Storage +
Hydrogen" full industrial chain and system solutions at Intersolar Europe 2026, held from
June 23 to 25. The company highlighted its unique ability to vertically integrate the
entire supply chain, encompassing core material development, battery cell
manufacturing, complete system integration, and end-to-end turnkey services. This
integrated strategy positions ZTT to offer comprehensive and reliable solutions for a

low-carbon energy transition to clients worldwide.

Technical / Clinical Details

e ZTT's exhibited "Solar + Energy Storage + Hydrogen" solution adopts a multifaceted
approach where electricity generated by solar power is efficiently stored in energy
storage systems, then either supplied to the grid as needed or utilized for hydrogen
production. The energy storage systems likely incorporate high-efficiency batteries
leveraging nanotechnology and advanced battery technologies known for their

longevity and safety profiles.

e The system aims to ensure stable power supply, expand the adoption of renewable
energy, and promote the production and utilization of hydrogen energy. ZTT is also
actively engaged in the R&D of fundamental core materials for these systems,
including high-purity materials and electrode materials with optimized
nanostructures, to enhance overall system performance and durability. The turnkey
service model allows clients to entrust ZTT with the entire process, from design to
installation, operation, and maintenance, thereby reducing implementation barriers

and enabling rapid deployment of energy solutions.



Background & Context

In response to climate change and the pursuit of sustainable societies, the global
transition to renewable energy is accelerating. While solar power is one of the most
widespread renewable energy sources, its intermittency necessitates the development of
advanced energy storage systems. Furthermore, hydrogen is gaining prominence as a
clean fuel source and energy carrier, positioned as a critical pillar of the energy
transition. The provision of vertically integrated solutions encompassing these three
elements by companies like ZTT holds significant importance for the industry,
contributing to maximized energy efficiency, cost reduction, and enhanced energy

security.

Strategic Significance & Outlook

ZTT's integrated energy solutions will be highly attractive for large-scale energy
transition projects at both industrial and urban levels. The company's capability to cover
the entire supply chain enhances system reliability and mitigates deployment risks. This
comprehensive approach is expected to strengthen ZTT's competitiveness in the global
energy market and facilitate its expansion into more regions. Future developments will
focus on how ZTT expands global partnerships and contributes to realizing a low-carbon

society through concrete projects.

Source: https://www.prnewswire.co.uk/news-releases/post-show-recap-ztts-full-solar-energy-storage-

hydrogen-chain-shines-at-intersolar-europe-2026-302817464.html
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