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#01
Graphene-Enhanced
EN Add

New
Product

●●●○
○

●●●●
●

●●●●
○

●●○○
○

●●●●
○

Commercialized graphene-enhanced electroless
nickel additive significantly boosts corrosion and
wear resistance for industrial use.

#02
His-CDs for
Bioimaging

Research
●●●●

○
●●○○

○
●●●○

○
●●●●

●
●●●●

●

Histidine-derived carbon dots synthesized under
pH-mediated conditions enable bioimaging of lipid
vesicles and white-light emission.

#03 B-C-dots for Cancer Research
●●●●

○
●●○○

○
●●●○

○
●●●●

●
●●●●

●

Boron-doped carbon quantum dots from pencil
shavings selectively inhibit PANC-1 and HepG2
cancer cells, sparing healthy cells.

#04
Nano Cancer
Theranostics

Review
●●●○

○
●●○○

○
●●●●

○
●●●○

○
●●●●

○

Review highlights nanotechnology's role in
enhancing cancer theranostics, especially with
radioligand therapy integration.

#05
1nm Semiconducting
NTs

Research
●●●●

●
●○○○

○
●●●●

●
●●●●

○
●●●●

●

University of Tokyo researchers created the
world's smallest 1nm diameter semiconducting
nanotubes, a step towards ultra-miniaturized
electronics.

#06
mRNA LNP
Stabilization

Research
●●●●

○
●●○○

○
●●●●

○
●●●●

●
●●●●

●

Cleavable crosslinking of cholesterol stabilizes
anionic mRNA LNPs, enhancing splenic mRNA
expression and transfection efficiency.

#07
Biogenic IONPs for
PFAS

Research
●●●○

○
●●○○

○
●●●●

○
●●●●

●
●●●●

●

Sustainable biogenic iron oxide nanoparticles
show potential for removing emerging
contaminants, including PFAS, from water.

#08
ISO/OECD Nano
Standards

Corporat
e

Strategy

●○○○
○

●●●●
●

●●●●
○

●●●●
○

●●●●
●

ISO and OECD publish new standards and
guidelines for nanoporous silica and nanomaterial
safety, accelerating regulatory standardization.

#09
Cellulose
Nanomaterials

Corporat
e

Strategy

●●●○
○

●●●○
○

●●●●
○

●●●○
○

●●●●
●

Stony Brook University and SWFT Labs expand
partnership to industrialize sustainable cellulose
nanomaterials as plastic alternatives.

#10
Nanocomposites
Review

Review
●○○○

○
●○○○

○
●●●○

○
●●●○

○
●●●○

○

Review of nanocomposites highlights their
classification, synthesis, and diverse applications
across packaging, biomedical, and aerospace.

#11
Carbon Dots for
COVID-19

Review
●●●○

○
●●○○

○
●●●○

○
●●●○

○
●●●●

○

Carbon dots show promise as nanoagents against
COVID-19, with potential for high-sensitivity
biosensing and antiviral therapies.

#12
2D Transistors
Beyond Si

Industry
Trend

●●●●
○

●●○○
○

●●●●
●

●●●○
○

●●●●
●

Industry leaders pursue atomically-thin 2D
transistors to sustain Moore's Law beyond silicon,
signaling a major paradigm shift.



Nanotechnology Weekly Intelligence Report | 2026-07-26 | Page 2

# Article Title Type Tech
Novelty

Market
Proximity

Market
Impact

Data
Reliability

US/EU
Relevance Summary

#13
mRNA-LNP Tech
Efficacy

Market
Overview

●●○○
○

●●●●
●

●●●●
○

●●●○
○

●●●●
●

mRNA-LNP technology, proven effective in
COVID-19 vaccines, bolsters drug delivery
customization capabilities for diverse
therapeutics.

#14
Graphene in Rail
HVAC

Corporat
e

Strategy

●●●○
○

●●●○
○

●●●○
○

●●○○
○

●●●●
○

GMG and Alstom partner to co-develop graphene
products for rail HVAC systems, aiming for
improved performance and efficiency.

#15
mRNA Vaccine
Patches

Research
●●●●

○
●●○○

○
●●●●

●
●●●○

○
●●●●

●

mRNA vaccine nanoparticles remain stable when
dried in a polymer matrix for microneedle
patches, enabling cold chain-free distribution.

#16
Nanomed for
Ischemic Stroke

Research
●●●●

○
●●○○

○
●●●●

○
●●●●

●
●●●●

○

Stimuli-responsive biomimetic nanomedicines
target ischemic stroke, enhancing therapeutic
efficacy via ROS response.

#17
Mn-CNDs Dual-Modal
Imaging

Research
●●●●

○
●●○○

○
●●●●

○
●●●●

●
●●●●

●

Manganese-doped carbon nanodots show
promise as next-generation dual-modal MRI and
fluorescence imaging agents with lower toxicity.

#18
Nano Ovarian Cancer
Tx

Review
●●●○

○
●●○○

○
●●●●

○
●●●○

○
●●●●

○

Nanotechnology advances early diagnosis and
targeted therapy for ovarian cancer, leveraging
nanoparticles for theranostics.

#19
Nanopore mRNA-LNP
Synth

Research
●●●●

○
●●○○

○
●●●●

○
●●●●

●
●●●●

●

Nanopore-mediated assembly enables precise
and continuous synthesis of mRNA-encapsulated
lipid nanoparticles, accelerating vaccine
development.

#20
Lithography-Free 2D
Contact

Research
●●●●

○
●●○○

○
●●●○

○
●●●●

●
●●●●

○

Silver paint micromanipulation (SPMM)
establishes a lithography-free electrical contact
method for 2D materials, lowering development
barriers.

#21
Kavli Prize
Twistronics

Academic
Breakthr

ough

●●●●
●

●○○○
○

●●●●
●

●●●●
○

●●●●
●

The 2026 Kavli Prize in Nanoscience awarded to
twistronics pioneers for transforming quantum
materials by harnessing twist between atomic
layers.

#22
Graphene US
Patents/Wins

Corporat
e

Strategy

●●○○
○

●●●●
●

●●●●
○

●●○○
○

●●●●
●

Graphene companies secure US patents and $815
million infrastructure wins, elevating graphene's
strategic material value.

#23
ISO Class 1
Cleanroom

Industry
Guide

●○○○
○

●●●●
●

●●●○
○

●●●○
○

●●●●
●

ISO Cleanroom Classification Guide explains
stringent ISO Class 1 requirements critical for
nanotechnology research and advanced
semiconductor fabrication.

#24
HydroGraph US
Graphene

Corporat
e

Strategy

●●○○
○

●●●●
○

●●●●
○

●●○○
○

●●●●
●

HydroGraph advocates for graphene as a
strategic U.S. material and plans a domestic
production facility to secure supply chains.

#25
2D Quantum Flash
Memory

Research
●●●●

●
●○○○

○
●●●●

●
●●●●

○
●●●●

●

Fudan University develops a 2D single-electron
quantum flash memory device, drastically
boosting computing power and energy efficiency
at room temperature.

#26
Cellular Energy
Release

Research
●●●●

○
●○○○

○
●●●○

○
●●●○

○
●●●●

●

Ohio State University researchers explore a
natural noncoding RNA molecule for cellular
energy release, paving the way for nanomaterial
therapeutics.

#27
Plasma
Functionalization

Technical
Overview

●●●○
○

●●○○
○

●●●○
○

●●●○
○

●●●●
●

Plasma functionalization enables precise, dry,
low-temperature surface modification of 2D
materials like MXenes, h-BN, and TMDs.

#28
MOF Sponges for
PFAS

Research
●●●●

○
●●○○

○
●●●●

○
●●●●

●
●●●●

●

Zirconium-based MOF sponge composites
efficiently remove PFAS from aqueous systems,
advancing practical water treatment solutions.
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#29
Co-Al Nanolaminate
Alloy

Research
●●●●

●
●○○○

○
●●●●

●
●●●●

○
●●●●

●

Novel cobalt aluminum nanolaminate alloy
achieves 10x strength of structural steel while
retaining flexibility, addressing
strength-brittleness tradeoff.

#30
Antiviral
Nanomaterials

Corporat
e

Strategy

●●●○
○

●●○○
○

●●●○
○

●●○○
○

●●●●
●

ProChimia Surfaces launches an EU-funded
research project on antiviral nanomaterials to
combat arboviral threats with new diagnostics
and therapies.

#31 Iran Nano Standards Policy
●○○○

○
●●●●

●
●●○○

○
●●○○

○
●○○○

○

Iran proposes nanotechnology regional
cooperation and ISO standardization at ANF
Summit 2026, focusing on 2D materials and
nanocoatings.

#32
Porous Framework
PFAS

Review
●●●○

○
●●○○

○
●●●●

○
●●●○

○
●●●●

●

Porous framework materials like MOFs and COFs
contribute to removing emerging contaminants,
including PFAS, from water ecosystems.

#33 CAD Protein Shapes Research
●●●●

●
●○○○

○
●●●●

○
●●●●

○
●●●●

●

CAD blueprint-guided diffusion enables precision
programming of protein shapes for advanced
nanostructure design, revolutionizing protein
engineering.

#34
HydroGraph US
Facility

Corporat
e

Strategy

●●○○
○

●●●●
○

●●●●
○

●●●●
○

●●●●
●

HydroGraph Inc. plans to establish the first
large-scale U.S. graphene production facility in
Texas, boosting domestic output.

#35
QD-OLED Market
Growth

Market
Report

●●○○
○

●●●●
●

●●●●
○

●●●○
○

●●●●
○

QD-OLED quantum dot materials market enters
growth phase with Samsung Display shipping
over 5 million panels, driven by gaming and
professional monitors.

#36
Nanoscience
Instruments

Corporat
e Announ
cement

●●○○
○

●●●●
○

●●●○
○

●●○○
○

●●●●
●

Nanoscience Instruments to showcase advanced
nanomaterial manufacturing and characterization
solutions at ACS Fall 2026.

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

❶ Is your semiconductor roadmap ready for the 2D material paradigm shift?
Breakthroughs in 1nm nanotubes (#05) and 2D quantum flash memory (#25), alongside industry moves to 2D
transistors (#12), signal an imminent shift. Are your R&D; and IP strategies aligned to compete or collaborate
in this post-silicon era?

❷ How will cold chain-free mRNA vaccines impact your global supply chain?
New stability methods for mRNA vaccines via polymer drying (#15) promise cold chain-free distribution. This
could revolutionize vaccine logistics and market access. Are your logistics and manufacturing operations
prepared for this shift, and what are the competitive implications for your current cold chain investments?

❸ Is your materials portfolio resilient to the rise of advanced nanolaminates?
A novel Co-Al nanolaminate alloy (#29) is 10x stronger than steel with flexibility. This could displace traditional
structural materials in aerospace, defense, and energy. How quickly can your materials R&D; adapt, and are
your procurement teams identifying new suppliers or alternative material development paths?

Opportunities vs. Threats for US/European Companies

Opportunity vs. Threat Matrix for US/European Companies

Opp. > Threat Both High

Low Impact Threat > Opp.

←
 O

pp
or

tu
ni

ty
 →

← Threat →

2DCompute

mRNA-LNP Graphene

PFAS

NanoAlloyQD-OLED

NanoCancer

ISO/OECD

Item Quadrant ↑ Opportunity ↓ Threat

● 2DCompute Critical New device arch Silicon obsolesce

● mRNA-LNP Critical Broader vaccine Mfg complexity

● Graphene Critical New markets Supply chain shift

● PFAS Opp. New solutions Regulatory push

● NanoAlloy Opp. Lighter, stronger Material shift

● QD-OLED Opp. Display market Competition

● NanoCancer Opp. Precision med Long dev cycle
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● ISO/OECD Ref. Clearer rules Compliance cost
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Deep Dive ① ― World's Smallest 1nm Semiconducting Nanotubes
#05 | 2026/07/23 | Academic Jobs (東京大学からの発表を引用) | Tech Novelty●●●●● Proximity●○○○○ Market
Impact●●●●● Data Reliability●●●●○ US/EU Relevance●●●●●

Researchers at the University of Tokyo have fabricated the world's smallest semiconducting nanotubes, just
one nanometer in diameter, with atomic-level precision. This breakthrough enables extreme scaling of
electronic properties.

These ultra-narrow nanotubes are expected to function as high-speed, low-power transistors, confining
electron channels to their absolute limit and exhibiting stable semiconducting properties at room
temperature.

▶ Strategic Analyst's Perspective

Strategic Analyst's Perspective: The claim of 1nm diameter with atomic precision is a
significant academic breakthrough, likely realistic under controlled lab conditions. The technical
barrier remains large-scale, cost-effective manufacturing and integration into existing CMOS
processes. [Opportunity] for US/EU semiconductor R&D; to license or collaborate on next-gen
materials, potentially enabling new device architectures. [Threat] for incumbent silicon
manufacturers if this technology matures outside their IP control, leading to obsolescence of
current platforms. Next actions: [R&D;] Initiate competitive intelligence on 1D/2D material
synthesis and device integration, [Strategy] Assess long-term impact on Moore's Law and
potential M&A; targets by Q4 2026.

Deep Dive ② ― 2D Single-Electron Quantum Flash Memory
#25 | 2026/07/24 | China Daily (Science誌を引用) | Tech Novelty●●●●● Proximity●○○○○ Market Impact●●●●●
Data Reliability●●●●○ US/EU Relevance●●●●●

Fudan University has developed a groundbreaking 2D single-electron quantum flash memory device,
achieving stable, nonvolatile storage of a single electron at room temperature, a feat previously thought
impossible.

This device promises an exponential increase in information density and orders of magnitude lower power
consumption than conventional memory, with nanosecond write/erase speeds and an estimated 10-year
data retention lifetime.

▶ Strategic Analyst's Perspective

Strategic Analyst's Perspective: This is a monumental breakthrough, potentially realistic given
its publication in *Science*. The technical barriers are scaling for large-scale production and
ensuring compatibility with existing semiconductor manufacturing processes. [Opportunity] for
US/EU memory manufacturers to acquire or license this foundational technology, securing a
competitive edge in next-gen computing. [Threat] for current flash memory providers if this
technology becomes viable, potentially rendering existing platforms obsolete and shifting
market leadership to Asian competitors. Next actions: [R&D;] Form a task force to evaluate the
quantum memory landscape and Fudan's IP, [Legal/IP] Begin patent landscape analysis
around 2D single-electron memory by end of Q3 2026.
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Deep Dive ③ ― Novel Cobalt Aluminum Nanolaminate Alloy
#29 | 2026/07/20 | SciTechDaily | Tech Novelty●●●●● Proximity●○○○○ Market Impact●●●●● Data
Reliability●●●●○ US/EU Relevance●●●●●

Scientists have developed a cobalt aluminum nanolaminate alloy that is up to 10 times stronger than
structural steel while remarkably retaining superior flexibility, overcoming the strength-brittleness tradeoff.

This nanolaminate, with alternating atomic layers of Co and Al, achieves tensile strengths exceeding 2 GPa at
room temperature, offering a new paradigm for high-performance alloy design for aerospace, energy, and
defense.

▶ Strategic Analyst's Perspective

Strategic Analyst's Perspective: The reported 10x strength with flexibility is an academic
breakthrough, likely realistic in lab settings. The primary technical barrier is scaling this
nanoscale layered system into bulk nanocomposites for industrial manufacturing and
cost-effective production. [Opportunity] for US/EU materials & component suppliers to develop
and integrate this alloy into high-performance applications, creating lighter, more durable
products. [Threat] for traditional steel and alloy manufacturers if they fail to innovate, risking
displacement in critical sectors. Next actions: [R&D;] Investigate synthesis methods for bulk
nanolaminates, [Business Dev] Identify potential aerospace/defense partners for pilot projects,
[Procurement] Evaluate long-term supply chain implications for cobalt and aluminum by Q4
2026.

Other Notable Articles
The 2026 Kavli Prize in Nanoscience Awarded to Twistronics Pioneers for Transforming Quantum Materials (NTU Singapore (カブリ財団を引用))
Tech Novelty●●●●● Proximity●○○○○ Market Impact●●●●●

Kavli Prize highlights twistronics as a foundational breakthrough for quantum materials, impacting future
computing.

Stony Brook University and SWFT Labs Expand Partnership to Industrialize Sustainable Cellulose Nanomaterials as Plastic Alternatives (SBU News
(Stony Brook University))
Tech Novelty●●●○○ Proximity●●●○○ Market Impact●●●●○

US partnership scales sustainable cellulose nanomaterials, offering a bio-based alternative to plastics and
PFAS remediation.

Stimuli-Responsive Biomimetic Nanomedicines Target Ischemic Stroke, Enhancing Therapeutic Efficacy via ROS Response (International Journal of
Nanomedicine (IJN))
Tech Novelty●●●●○ Proximity●●○○○ Market Impact●●●●○

Novel nanomedicines responding to ROS show promise for targeted ischemic stroke therapy, improving
neuroprotective efficacy.

Manganese-Doped Carbon Nanodots Show Promise as Next-Generation Dual-Modal MRI and Fluorescence Imaging Agents (ACS Nano (ACS
Publications))
Tech Novelty●●●●○ Proximity●●○○○ Market Impact●●●●○

Mn-doped CNDs offer a lower-toxicity alternative to Gd-based contrast agents for dual-modal MRI and
fluorescence imaging.
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Recommended Actions This Week

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

▍Immediate (this week)
• [Executive] Review strategic implications of 2D material breakthroughs (#05, #25) on long-term
semiconductor roadmaps and competitive positioning.

• [R&D;] Initiate rapid assessment of cold chain-free mRNA vaccine stability technologies (#15) for
potential internal development or partnership opportunities.

• [Procurement] Conduct an urgent audit of current graphene suppliers and evaluate the impact of new
US domestic production facilities (#34) on supply chain resilience.

▍Short-term (1 month)
• [R&D;] Launch a focused research sprint on MOF/IONP-based PFAS remediation technologies (#07,
#28) to identify viable solutions for water treatment applications.

• [Legal/IP] Analyze the new ISO/OECD nanomaterial standards and guidelines (#08) to ensure full
compliance and integrate them into product development processes.

• [Business Dev] Explore potential partnerships or licensing opportunities for the novel Co-Al
nanolaminate alloy (#29) with aerospace, defense, or automotive OEMs.

▍Medium-long term (quarter+)
• [Strategy] Develop a comprehensive strategy for transitioning to post-silicon computing architectures,
including investment in 2D materials and quantum memory IP.

• [R&D;] Establish a dedicated program for developing and testing advanced mRNA LNP formulations
(#06, #19) to enhance targeted delivery and manufacturing scalability.

• [Executive] Monitor global policy developments regarding critical materials, particularly graphene
(#24), and adjust long-term investment and manufacturing strategies accordingly.

troy-technical.jp/en | Original curation. Article copyrights belong to respective authors. | Gemini API + Claude | 2026-07-26
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#01 Graphene Leaders Canada Commercializes
Graphene-Enhanced Electroless Nickel Additive,
Significantly Boosting Corrosion Resistance

OVERVIEW

Graphene Leaders Canada (GLC) has announced the commercialization of its

proprietary graphene-enhanced electroless nickel (EN) additive, which dramatically

improves corrosion resistance and wear performance over conventional EN coatings.

This innovation targets demanding industrial applications across energy, aerospace,
and manufacturing, aiming to extend equipment lifespan and reduce maintenance

costs. The technology leverages advanced graphene dispersion to optimize coating

microstructure, offering superior protection in harsh environments.

Published July 22, 2026  Graphene Leaders Canada (Press Release)  Canada



IN DEPTH

Key Findings

Graphene Leaders Canada (GLC) has announced the commercialization of its proprietary
graphene-enhanced electroless nickel (EN) additive, setting a new benchmark for
corrosion resistance and wear performance that significantly surpasses conventional
coatings.

Technical Details

This innovative additive harnesses uniform graphene dispersion technology to optimize
the microstructure and properties of EN coatings. The resulting coated surfaces
demonstrate dramatically improved corrosion protection capabilities, particularly in salt
spray tests, compared to standard EN treatments. Furthermore, the reduced coefficient
of friction enhances wear resistance, contributing to extended lifespan for mechanical
components operating under severe conditions.

Background & Context

Electroless nickel coatings have been widely used across various industries due to their
uniformity and high hardness. However, corrosion and wear in extreme environments
have remained persistent challenges. GLC's graphene enhancement technology
addresses these issues by integrating the superior properties of nanomaterials into
existing industrial processes. This advancement makes it possible to achieve higher-
performance and more durable components in sectors such as aerospace, automotive,
marine, and oil and gas.

Strategic Significance & Outlook

GLC anticipates that this new product will have a substantial impact on the industrial
landscape, improving equipment reliability and efficiency. Continued research and
development are expected to broaden the application scope of graphene-enhanced
coatings, potentially opening pathways to smart coatings and self-healing materials in
the future. This will lead to the creation of new value in terms of both sustainability and
economic viability, reinforcing nanotechnology's role in advanced materials.



Source: https://www.graphene-info.com/graphene-leaders-canada-commercializes-graphene-enhanced-

electroless-nickel

Collected: July 24, 2026 | Automated Research System (Gemini API)

https://www.graphene-info.com/graphene-leaders-canada-commercializes-graphene-enhanced-electroless-nickel
https://www.graphene-info.com/graphene-leaders-canada-commercializes-graphene-enhanced-electroless-nickel


#02 Histidine-Derived Carbon Dots Enable Bioimaging
of Lipid Vesicles and White-Light Emission

OVERVIEW

Researchers have successfully synthesized histidine-derived carbon dots (His-CDs)

under pH-mediated conditions, demonstrating their utility for bioimaging of lipid

vesicles and white-light-emitting applications. Crucially, synthesis variations dictate

their nanoscale organization and interactions with lipid membranes; His-CD1

preserved liposomal morphology and embedded within the bilayer, while His-CD8

induced liposome aggregation. This work provides critical insights for designing next-

generation carbon dot-based probes with tailored bio-interfacing properties.

Published July 17, 2026  ACS Publications  USA



IN DEPTH

Key Findings

This study reports the successful pH-mediated synthesis of histidine-derived carbon dots
(His-CDs), showcasing their potential for bioimaging of lipid vesicles and white-light-
emitting applications. A key discovery is that variations in synthesis conditions
profoundly influence the nanoscale organization of His-CDs and their interactions with
lipid membranes, allowing for tailored biological responses.

Technical / Clinical Details

The research team found that His-CDs synthesized under different pH conditions (His-
CD1 and His-CD8) exhibit distinct photophysical properties. His-CD1 was efficiently
incorporated into the lipid bilayer, preserving liposomal morphology and enabling stable
fluorescent imaging. In contrast, His-CD8 induced liposome aggregation, suggesting
different interaction mechanisms. These His-CDs possess a quasi-spherical morphology
with average sizes ranging from a diminutive 3 to 8 nanometers. This small size makes
His-CDs promising new tools for elucidating molecular-level interactions both
intracellularly and extracellularly. Moreover, the pH-dependent luminescence of His-CDs
hints at their potential as pH-responsive biosensors, expanding their utility in biomedical
diagnostics.

Background & Context

Carbon dots have garnered significant attention in the bioimaging field due to their low
toxicity, excellent biocompatibility, and tunable luminescent properties. However, precise
control over their interactions with lipid membranes has been a long-standing challenge.
The findings from this study demonstrate the possibility of engineering the insertion
behavior of His-CDs into cell membranes or lipid vesicles by adjusting synthesis
parameters. This opens new avenues for more specific targeting and advanced drug
delivery systems, particularly in the theranostics field, where combined diagnostic and
therapeutic capabilities are highly sought after. This precision control offers a
competitive advantage over conventional fluorescent probes.



Strategic Significance & Outlook

This research highlights histidine-based carbon dots as promising next-generation
nanoprobes capable of controlled behavior within specific lipid environments. Future
developments may involve further surface functionalization and multi-functionalization
of His-CDs to achieve more sophisticated biomedical applications, such as targeted
imaging of cancer cells or precise drug delivery to specific intracellular organelles. Such
advancements represent a crucial step towards the realization of personalized medicine,
where diagnostic and therapeutic agents can be custom-designed for enhanced efficacy
and reduced side effects.

Source: https://pubs.acs.org/doi/10.1021/acsanm.6c02049
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#03 Sustainable Boron-Doped Carbon Quantum Dots
from Pencil Shavings Selectively Inhibit PANC-1 and
HepG2 Cancer Cells

OVERVIEW

This research reports the creation of boron-doped carbon quantum dots (B-C-dots)

from pencil shavings, demonstrating selective antiproliferative activity against PANC-1

and HepG2 cancer cells while sparing healthy 3T3-L1 fibroblasts. These quasi-

spherical (~6 nm) B-C-dots achieved a high photoluminescence quantum yield of
38%. Being metal-free and biocompatible, these nanomaterials offer promise as next-

generation theranostic agents for high-resolution bioimaging and targeted cancer

therapies.

Published July 18, 2026  Royal Society of Chemistry  UK



IN DEPTH

Key Findings

Researchers have successfully developed boron-doped carbon quantum dots (B-C-dots)
from a sustainable and inexpensive source—pencil shavings—demonstrating selective
antiproliferative activity against PANC-1 (pancreatic cancer) and HepG2 (liver cancer)
cells, while proving harmless to healthy 3T3-L1 fibroblasts. This breakthrough offers a
promising avenue for targeted cancer therapy with reduced side effects.

Technical / Clinical Details

The B-C-dots were efficiently synthesized using a combination of hydrothermal and
microwave methods. Transmission electron microscopy (TEM) analysis confirmed their
quasi-spherical morphology with an average diameter of approximately 6 nanometers.
Optical characterization revealed stable, excitation-independent luminescence, achieving
a high photoluminescence quantum yield of 38%. In cytotoxicity assays, the B-C-dots
effectively suppressed the proliferation of PANC-1 and HepG2 cells, while showing
minimal impact on normal cells, suggesting a high therapeutic index. Furthermore, these
B-C-dots are noted for their excellent biocompatibility, indicating promising safety
profiles for in vivo applications.

Background & Context

Carbon quantum dots (CQDs) have gained significant attention recently as promising
nanomaterials for bioimaging and drug delivery systems, owing to their low toxicity,
excellent biocompatibility, and tunable fluorescent properties. The 'upcycling' of waste
materials for CQD production offers significant advantages in terms of reduced
environmental footprint and improved cost-efficiency. Boron doping is recognized as a
crucial strategy to precisely tune the electronic structure and luminescence properties of
CQDs, thereby imparting specific biological functionalities. This study paves a new
direction in integrating sustainable materials science with cancer nanomedicine.



Strategic Significance & Outlook

These findings suggest that B-C-dots hold immense potential as next-generation
theranostic agents, enabling high-resolution bioimaging and selective targeted therapy.
Future research may focus on developing integrated systems using these nanomaterials
for early cancer biomarker detection, targeted delivery of anticancer drugs, and real-time
monitoring of therapeutic efficacy. Moreover, their production from common waste
material like pencil shavings hints at low-cost, large-scale manufacturing potential, which
could facilitate their adoption in regions with limited access to advanced medical
technologies, promoting global health equity.

Source: https://pubs.rsc.org/nj/article/doi/10.1039/d6nj00199h/1280181/Tailoring-sustainable-boron-

doped-carbon-quantum?searchresult=1
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#04 Nanotechnology Revolutionizes Cancer
Theranostics: Precision Targeting Achieved with
Radioligand Therapy Integration

OVERVIEW

This review highlights nanotechnology's role in enhancing theranostic efficacy in

oncology, especially when combined with radioligand therapy. Nanoparticles like

gold, iron oxide, and liposomes are engineered for both imaging and drug delivery,

offering advantages such as improved targeting and reduced systemic toxicity. The
integration of these platforms aims to advance precision medicine by combining

molecular diagnostics, advanced imaging, and targeted radionuclide therapy,

potentially revolutionizing cancer treatment outcomes.

Published July 16, 2026  J Clin Oncol Ther / Scholars Literature  International



IN DEPTH

Key Findings

This review underscores the transformative potential of nanotechnology in significantly
enhancing the efficacy of cancer theranostics, particularly when integrated with
radioligand therapy (RLT). The application of nanoparticles promises precise targeting of
cancer cells and a substantial reduction in systemic toxicity, marking a critical
advancement in oncological treatment.

Technical / Clinical Details

Nanoparticles, precisely engineered within the 1-100 nm size range with tailored surface
properties, offer multiple advantages when combined with RLT. Platforms such as gold
nanoparticles (AuNPs), iron oxide nanoparticles (IONPs), and liposomes can be loaded
with radioisotopes and surface-modified with cancer-specific ligands to selectively
accumulate in tumor cells. This dual functionality enables both enhanced contrast in

diagnostic imaging and accurate delivery of therapeutic radionuclides (e.g., 177Lu or
225Ac) to the target site. This approach allows for maximization of therapeutic effect
while minimizing damage to surrounding healthy tissues, a long-standing challenge in
conventional RLT. The review highlights several preclinical studies demonstrating
promising results for nanoparticle-based RLT approaches, suggesting a clear path toward
clinical translation.

Background & Context

Cancer treatment continually seeks novel approaches due to its inherent complexity.
Radioligand therapy offers high specificity by targeting cancer cells expressing particular
receptors, but optimizing therapeutic effect and managing systemic toxicity have been
key hurdles. The introduction of nanotechnology provides a powerful toolkit to
overcome these challenges. Nanoparticles can passively accumulate in tumor tissue via
the Enhanced Permeability and Retention (EPR) effect and further enhance targeting
specificity through active targeting ligands. This convergence embodies the
'theranostics' concept, seamlessly integrating diagnosis and therapy, which is vital for the
progression of personalized medicine.



Strategic Significance & Outlook

The fusion of nanotechnology and RLT is an exceptionally promising field for the future
of cancer treatment. As clinical trials further establish the safety and efficacy of these
nanoparticle-based RLTs, they hold the potential to significantly improve outcomes for
intractable cancers. The next focus will likely be on developing multi-modal
nanoconstructs that combine several therapeutic modalities and smart nanocarriers
capable of real-time monitoring of treatment response. These advancements are
expected to contribute substantially to improving patient quality of life and prognosis,
establishing a new paradigm in precision oncology.

Source: https://www.scholarsliterature.com/article_pdf/2/scientific_2_982_16072026121436.pdf
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#05 University of Tokyo Researchers Create World's
Smallest 1nm Diameter Semiconducting Nanotubes

OVERVIEW

University of Tokyo researchers, led by Associate Professor Yusuke Nakanishi, have

successfully fabricated the world's smallest semiconducting nanotubes, measuring an

unprecedented one nanometer in diameter. This groundbreaking achievement marks

a significant step towards ultra-miniaturized electronic components, enabling extreme

scaling of electronic properties and positioning Japan at the forefront of developing

next-generation alternatives to silicon for future high-performance devices.

Published Published July 23, 2026  Academic Jobs (東京大学からの発表を引用)  Japan



IN DEPTH

Background

The semiconductor industry has consistently pursued miniaturization, driven by Moore's
Law, to enhance chip integration and performance. However, as silicon-based
technologies approach their fundamental physical limits, there's an urgent global
impetus to discover and develop next-generation electronic materials and architectures.
One-dimensional nanomaterials, particularly carbon nanotubes, have garnered
significant attention as promising alternatives to silicon due to their superior electrical
and mechanical properties. This latest research from the University of Tokyo sets a new
milestone in this relentless miniaturization race, further solidifying Japan's international
leadership in advanced nanotechnology.

Key Findings

Researchers at the University of Tokyo have successfully fabricated the world's smallest
semiconducting nanotubes, boasting an unprecedented diameter of just one nanometer.
This groundbreaking achievement represents a significant technological leap towards
further miniaturization and enhanced performance in electronic devices.

Associate Professor Yusuke Nakanishi and his team employed a unique synthesis
method to produce these ultra-narrow semiconducting nanotubes with exceptional
structural precision. This method allows for atomic-level control, enabling the
optimization of electronic properties at a scale previously unattainable with conventional
semiconductor materials. Specifically, these 1-nanometer diameter nanotubes are
envisioned to function as high-speed, low-power transistors by confining electron
channels to their absolute quantum limit. Crucially, the research confirmed that these
nanotubes exhibit stable semiconducting properties at room temperature, a vital
prerequisite for practical applications. This extreme miniaturization was accomplished
through the synergistic integration of cutting-edge materials science and advanced
nanofabrication techniques.



The successful creation of these ultra-small semiconducting nanotubes holds profound
potential to revolutionize diverse fields, including transistors, sensors, and even quantum
computing. It directly contributes to the development of highly energy-efficient devices
and next-generation computers capable of significantly faster information processing.
The immediate future will focus on addressing technical challenges associated with
large-scale manufacturing and seamlessly integrating these nanotubes into existing
semiconductor fabrication processes. This pioneering research from the University of
Tokyo not only reaffirms Japan's pivotal role in global scientific and technological
advancements but also promises a paradigm shift away from current silicon-centric
designs in the electronics industry.

Source: https://www.academicjobs.com/higher-education-news/university-of-tokyo-creates-worlds-

smallest-semiconducting-nanotubes-academicjobs-23882
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#06 Cleavable Crosslinking of Cholesterol Stabilizes
Anionic mRNA Lipid Nanoparticles, Enhancing Splenic
mRNA Expression and Transfection Efficiency

OVERVIEW

This study introduces a novel method to stabilize anionic mRNA lipid nanoparticles

(LNPs) through cleavable crosslinking of cholesterol, addressing stability limitations

that previously narrowed the design space for tissue- and cell-specific mRNA delivery.

The optimized crosslinked formulation achieved a significant increase in splenic
mRNA expression and improved transfection efficiency in vivo. This breakthrough

expands possibilities for targeted mRNA therapeutics, particularly for immune-

focused applications.

Published July 16, 2026  ACS Applied Materials & Interfaces (ACS Publications)  USA



IN DEPTH

Key Findings

This research successfully developed a novel approach to enhance the stability of anionic
mRNA lipid nanoparticles (LNPs) through cleavable crosslinking of cholesterol. This
innovative method overcomes conventional stability challenges, significantly broadening
the design flexibility for targeted mRNA delivery to specific tissues and cells.

Technical / Clinical Details

The research team successfully crosslinked cholesterol using pH-responsive linkers,
which effectively inhibited LNP aggregation and improved stability under near-neutral
physiological pH conditions, thus reducing the risk of premature degradation and off-
target delivery in vivo. When the optimized crosslinked formulation was administered
intravenously in a mouse model, it resulted in approximately a twofold increase in
splenic mRNA expression and markedly improved transfection efficiency compared to
non-crosslinked LNPs. This selective delivery to the spleen is critically important for
vaccines and immunotherapies targeting specific immune cells. Furthermore, the
incorporation of cleavable linkers ensures efficient mRNA release intracellularly, which is
expected to maximize therapeutic efficacy. This technology is adaptable to various
mRNA payloads and lipid chemistries, positioning it as a versatile platform for future
mRNA drug development.

Background & Context

mRNA therapeutics have garnered immense attention across diverse fields, including
cancer treatment, gene therapy, and regenerative medicine, since their efficacy was
demonstrated in COVID-19 vaccines. However, mRNA's inherent instability in vivo and
the necessity for efficient intracellular delivery make lipid nanoparticles indispensable.
Traditional LNPs, especially when encapsulating anionic mRNA, have faced challenges in
stability and tissue-specific delivery efficiency. The crosslinked cholesterol-based LNPs
developed in this study offer a promising solution to these issues, potentially
accelerating the development of enhanced mRNA vaccines and tailor-made mRNA
therapies for specific diseases.



Strategic Significance & Outlook

This cleavable cholesterol crosslinking technology opens new frontiers for mRNA-LNP
design and application. The enhanced splenic delivery is particularly advantageous for
inducing immune responses targeting B and T cells, potentially leading to
groundbreaking advancements not only in infectious disease vaccines but also in cancer
immunotherapy. Future steps will involve combining this technology with surface
modification techniques to enable specific delivery to other tissues and cell types, as well
as conducting human clinical trials to validate safety and efficacy. This innovation is
poised to become a cornerstone technology for realizing personalized medicine, offering
precise and potent therapeutic interventions.

Source: https://pubmed.ncbi.nlm.nih.gov/42461776
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#07 Sustainable Biogenic Iron Oxide Nanoparticles
Demonstrate Potential for Removing Emerging
Contaminants, Including PFAS, from Water Ecosystems

OVERVIEW

This review explores the significant potential of sustainable, green-synthesized

biogenic iron oxide nanoparticles (IONPs) for remediating emerging contaminants

like PFAS, pharmaceuticals, and organic pollutants from water ecosystems. Biogenic

IONPs are highly effective due to their unique physicochemical characteristics, high
surface area, and magnetic separation capability. The study emphasizes the need for

further research to expand their application across a broader range of ECs and refine

synthesis methods for targeted pollutant removal, positioning them as a critical

environmental solution.

Published July 17, 2026  ACS Publications  USA



IN DEPTH

Key Findings

This review concludes that sustainably and green-synthesized biogenic iron oxide
nanoparticles (IONPs) offer a promising solution for the remediation of emerging
contaminants (ECs) such as PFAS (per- and polyfluoroalkyl substances), pharmaceuticals,
and organic pollutants from aquatic systems. These nanoparticles, due to their distinct
physicochemical properties and environmentally friendly synthesis pathways, hold the
potential to surpass conventional purification technologies.

Technical / Clinical Details

Biogenic IONPs are synthesized using microorganisms or plant extracts, minimizing
chemical usage and reducing environmental impact. These nanoparticles possess a high
surface-area-to-volume ratio, exceptional adsorption capacity, and easy magnetic
separation characteristics. This enables them to efficiently capture trace amounts of ECs
present in water, and subsequently, be readily separated and recovered from water using
an external magnetic field. For PFAS, removal efficiency is achieved through multiple
mechanisms including ion exchange, adsorption, and redox reactions. Notably, they offer
higher treatment efficiency and lower risk of secondary pollution compared to many
existing water treatment technologies. Furthermore, their abundant active sites suggest
catalytic functions, potentially promoting the degradation of pollutants, adding another
layer of efficacy.

Background & Context

Emerging contaminants like PFAS pose urgent global environmental challenges due to
their persistence, bioaccumulation, and adverse health effects. Conventional
physicochemical and biological treatment technologies have struggled to effectively
remove these recalcitrant pollutants, necessitating innovative solutions. The
development of technologies based on 'green chemistry' principles, especially those that
are environmentally conscious, is crucial for achieving a sustainable society. Biogenic
IONPs respond to this demand, attracting significant attention as an eco-friendly and
efficient water purification technology.



Strategic Significance & Outlook

While highlighting the significant potential of biogenic IONPs for EC removal, this review
also emphasizes the need for further research to expand their applicability and optimize
synthesis methods. Specifically, more detailed elucidation of removal mechanisms for
different pollutants, validation of scalability for large-scale production, and long-term
performance evaluation in actual water treatment plants are future focal points. If this
technology is established, it is expected to contribute significantly to securing safe
drinking water supplies, preserving ecosystems, and addressing global environmental
pollution issues, marking a paradigm shift in sustainable water treatment.

Source: https://pubs.acs.org/doi/abs/10.1021/acs.estlett.6c00068
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#08 ISO Publishes Standards for Nanoporous Silica
Microparticles; OECD Releases Nanomaterial Dustiness
and Dissolution Test Guidelines, Accelerating
Regulatory Standardization

OVERVIEW

In July 2026, the International Organization for Standardization (ISO) published

ISO/TS 4966:2026 for nanoporous silica microparticles in liquid chromatography,

advancing nanomaterial standardization. Concurrently, the Organisation for Economic

Co-operation and Development (OECD) released two new Test Guidelines (TGs) for

nanomaterials: Test No. 127 for dustiness determination and Test No. 322 for

solubility and dissolution rate. These developments are pivotal for nanomaterial

safety, regulation, and international standardization, providing critical frameworks for

risk assessment and global consistency.

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

In a significant advancement for nanomaterial safety and standardization in July 2026,
the International Organization for Standardization (ISO) issued a new technical
specification, ISO/TS 4966:2026, for nanoporous silica microparticles used in liquid
chromatography. Complementing this, the Organisation for Economic Co-operation and
Development (OECD) also published new Test Guidelines (TGs) (TG No. 127 and TG No.
322) for assessing the dustiness and solubility/dissolution rate of nanomaterials.

Technical / Clinical Details

ISO/TS 4966:2026 provides a standardized framework for the characterization and quality
control of nanoporous silica microparticles, which serve as separation media in high-
performance liquid chromatography. This is expected to enhance the performance and
reliability of nanomaterials in analytical chemistry, pharmaceutical, and biotechnology
sectors. Meanwhile, the new OECD Test Guidelines offer rigorous methodologies for
evaluating the potential environmental and human health impacts of nanomaterials. Test
No. 127 is crucial for assessing exposure risks by measuring the amount of airborne
particles released by nanomaterials. Test No. 322 quantifies the dissolution and elution
rates of nanomaterials, which is vital for understanding their behavior in aquatic and
biological systems. These guidelines collectively strengthen the foundation for
comprehensive safety assessments across the entire lifecycle of nanomaterials and
promote international data consistency.

Background & Context

While nanotechnology enables groundbreaking applications across diverse fields such as
medicine, electronics, energy, and environment, concerns have been raised regarding the
potential impacts of nanoscale substances on health and the environment due to their
unique properties. Consequently, stringent safety evaluation and regulatory frameworks
are indispensable for the development and market introduction of nanomaterials. These
new standardization documents from ISO and OECD provide a common language for
global regulatory bodies, industry, and researchers to consistently assess and manage
the risks associated with nanomaterials. This is a critical step in fostering responsible
innovation in nanotechnology and ensuring the protection of consumers and the
environment.



Strategic Significance & Outlook

These advancements in standardization will directly influence the research, development,
manufacturing, and commercialization of nanomaterials. Companies will be required to
integrate product safety and regulatory compliance early into their design processes,
which can expedite time-to-market and reduce legal risks. Moreover, the adoption of
international test guidelines will streamline regulatory approval processes across
different countries, facilitating the global distribution of nano-enabled products. In the
future, these guidelines are expected to stimulate further research into environmental
and health risk assessment of nanomaterials, leading to the construction of even more
comprehensive regulatory frameworks, driving the industry towards safer and more
sustainable practices.

Source: https://www.lawbc.com/recent-federal-developments-for-july-2026/
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#09 Stony Brook University and SWFT Labs Expand
Partnership to Industrialize Sustainable Cellulose
Nanomaterials as Plastic Alternatives

OVERVIEW

Stony Brook University and SWFT Labs have expanded their partnership via a Master

Research Agreement to accelerate the commercialization of sustainable cellulose

nanomaterials. Their patented Nitro-Oxidation Process (NOP) enables scalable

production of highly functional carboxylated cellulosic nanofibers (CNF). These
tunable nanofibers are set to replace petroleum-derived materials, reduce plastic

pollution, and address contaminants like PFAS, with an initial commercial launch

focused on the agriculture sector.

Published July 23, 2026  SBU News (Stony Brook University)  USA
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Key Findings

Stony Brook University and SWFT Labs have expanded their partnership through a
Master Research Agreement aimed at accelerating the commercialization of sustainable
cellulose nanomaterials. This collaboration leverages the patented Nitro-Oxidation
Process (NOP) to enable scalable production of highly functional carboxylated cellulosic
nanofibers (CNF) from cellulose, poised to replace petroleum-derived plastics and other
materials and contribute significantly to environmental problem-solving.

Technical / Clinical Details

The NOP is a more efficient and environmentally friendly process compared to
conventional methods for producing cellulose nanofibers. CNFs manufactured via this
process possess high surface area, superior mechanical strength, and tunable surface
chemistry, making them versatile high-performance functional materials across various
application sectors. Specifically, these CNFs can be utilized in plastic packaging,
composite materials, paints, adhesives, and even as adsorbents for contaminants like
PFAS in water treatment. Their multifunctional and sustainable nature is crucial for
reducing the environmental footprint throughout the product lifecycle. The initial phase
of commercialization focuses on agricultural applications, such as soil amendments and
biodegradable pesticide carriers.

Background & Context

As plastic pollution and reliance on fossil fuels become critical global environmental
issues, the demand for bio-based alternative materials is soaring. Cellulose
nanomaterials, owing to their abundance, renewability, and biodegradability, are
recognized as promising solutions to these challenges. However, establishing large-scale,
cost-effective manufacturing methods has been a bottleneck for commercialization. The
partnership between Stony Brook University and SWFT Labs addresses this bottleneck,
accelerating the market entry of CNFs. This initiative supports the transition to a circular
economy and contributes to the advancement of sustainable materials science.



Strategic Significance & Outlook

This expanded partnership lays the groundwork for cellulose nanomaterials to provide
innovative solutions across a wide range of industrial sectors. Initial success in agriculture
is expected to catalyze applications in other high-value markets, including food
packaging, automotive components, and construction materials. Moving forward, SWFT
Labs is anticipated to further optimize the NOP technology and expand CNF production
capacity, significantly contributing to the supply of sustainable materials in global supply
chains. This technology marks a crucial step towards reducing environmental footprints,
efficient resource utilization, and building a more sustainable future.

Source: https://www.stonybrook.edu/ipp/news/3.18.26-sbu-swftlabs-expand-partnership.html
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#10 Nanocomposites Drive Innovation Across
Industries: A Comprehensive Review on Material
Classification, Synthesis, and Applications

OVERVIEW

This review article provides a comprehensive overview of nanocomposites, focusing

on their classification, synthesis routes, and diverse applications. Defined as

multiphase materials with at least one nanoscale dimension, nanocomposites offer

enhanced mechanical strength, thermal stability, and environmental compatibility.

They are being explored for applications across packaging, biomedical engineering,

aerospace, automotive, electronics, and tissue engineering, promising significant

industrial advancements.

Published July 22, 2026  Bharatiya Vaigyanik evam Audyogik Anusandhan Patrika (BVAAP)
India
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Key Findings

This review article offers a comprehensive summary of the latest insights into the
classification, synthesis methods, and diverse application areas of nanocomposites.
Defined as multiphase materials with at least one constituent dimension in the nanoscale
(1-100 nm), nanocomposites are driving innovation across a wide range of industries due
to their exceptional properties.

Technical / Clinical Details

Nanocomposites are fabricated by dispersing nanofillers such as nanoparticles,
nanotubes, and nanosheets within a polymer matrix. This nanoscale incorporation
enables the materials to exhibit unique and enhanced properties unattainable by
conventional macroscopic composite materials. For instance, mechanical properties
(tensile strength, flexural strength, impact strength) are significantly improved, leading to
lighter-weight components. Thermal stability is also enhanced, allowing for use in high-
temperature environments. Furthermore, improved barrier properties can reduce gas
permeability in packaging materials or increase corrosion resistance. The ability to tune
electrical conductivity and optical properties also opens avenues for applications in
electronics and sensor technologies. The review elaborates on synthesis techniques for
composites utilizing various nanofillers, including layered silicates, carbon nanotubes,
graphene, and metal oxide nanoparticles, and discusses the correlation between these
techniques and the resulting material properties.

Background & Context

In materials science, continuous efforts have been made to develop new composite
materials by combining multiple materials to meet specific performance requirements.
Advances in nanotechnology have added a new dimension to material design, enabling
significant performance improvements by controlling material interactions at the
nanoscale. Consequently, nanocomposites are rapidly evolving to meet key industrial
demands such as lightweighting, high strength, enhanced durability, and multi-
functionality. Particular attention is given to their applications in aerospace for fuel
efficiency through lightweight, high-strength components, in automotive for improved
safety and fuel economy, in medical fields for biocompatible implants and drug delivery
systems, and in electronics for high-performance sensors and thin-film devices.



Strategic Significance & Outlook

Research and development in nanocomposites are expected to see sustained growth. In
the future, more advanced functional nanocomposites with capabilities such as self-
healing, smart sensing, and biomimetic functions will likely be developed. Furthermore,
in alignment with achieving a sustainable society, the development of green
nanocomposites using bio-derived nanofillers and biodegradable matrices is projected
to accelerate. These advancements will drive technological innovation across a broad
spectrum of fields, including manufacturing, healthcare, energy, and environmental
protection, offering superior and eco-friendlier material solutions to address various
challenges facing modern society.

Source: https://or.niscpr.res.in/index.php/BVAAP/article/view/28315
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#11 Carbon Dots Emerge as Promising Nanoagents
Against COVID-19, Showcasing Potential for
Diagnostics and Therapeutics

OVERVIEW

This review explores the application of carbon dots (CDs) as nanoagents against

COVID-19, highlighting their biocompatibility, tunable photoluminescence, and rich

surface chemistry. CDs are being investigated for high-sensitivity biosensing, antiviral

nanomaterials, and fluorescence-based detection methods due to their low detection
limits. The article details how synthetic routes, precursor compounds, heteroatom

doping, and surface functionalization influence their optical behavior and biological

performance, indicating broad therapeutic and diagnostic potential.

Published July 22, 2026  MDPI  Switzerland
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Key Findings

This review reveals that carbon dots (CDs) are emerging as highly promising nanoagents
against COVID-19, leveraging their excellent biocompatibility, tunable
photoluminescence properties, and versatile surface chemistry. CDs hold significant
potential for a wide range of applications, from diagnostic tools to therapeutic
candidates.

Technical / Clinical Details

CDs are carbon-based nanoparticles typically smaller than 10 nm in diameter, whose
physicochemical properties are highly variable depending on the synthesis route,
precursor materials, doped heteroatoms (e.g., N, S, P), and surface functional groups.
This review specifically elaborates on the potential of CDs' fluorescent properties for
highly sensitive detection of COVID-19 viruses and fluorescence imaging of infected
cells. For instance, reports indicate their efficacy as biosensors for viral antigens or
antibodies with high sensitivity and low detection limits (at the pM level). Furthermore,
CDs are suggested to possess direct antiviral activity by binding to viral particles and
inhibiting their replication, leading to ongoing development as novel antiviral
nanomaterials. By functionalizing CD surfaces with specific receptor-binding molecules,
targeted delivery to virus-infected cells can also be achieved, indicating their role as drug
delivery system (DDS) carriers.

Background & Context

The COVID-19 pandemic highlighted the urgent need for rapid, accurate diagnostic
methods and effective therapeutic strategies. Conventional diagnostic and treatment
approaches faced limitations, particularly regarding highly sensitive early diagnosis and
the development of targeted therapies with fewer side effects. Nanotechnology,
especially nanomaterials like CDs, offers innovative solutions to these challenges. The
low production cost, high biocompatibility, and facile functionalization of CDs make
them highly attractive as a new platform to address global health crises.



Strategic Significance & Outlook

While research on utilizing CDs as nanoagents for COVID-19 is still in its early stages,
their multifaceted potential is considered very high for future applications. Key research
areas moving forward include verifying safety and efficacy in clinical trials, establishing
large-scale production techniques, and evaluating synergistic effects in combination
therapies with other antiviral agents. Beyond COVID-19, CD-based diagnostic and
therapeutic platforms could be developed for other viral and bacterial infections. This
would strengthen preparedness for future pandemics and contribute to the
improvement of public health globally, offering a versatile and scalable approach to
infectious disease management.

Source: https://www.mdpi.com/2227-9717/14/14/2372
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#12 IMEC, TSMC, Intel, and Samsung Pursue
Atomically-Thin 2D Transistors to Sustain Moore's Law
Beyond Silicon in 2026

OVERVIEW

As silicon transistors approach scaling limits, industry leaders IMEC, TSMC, Intel, and

Samsung are shifting to atomically-thin 2D semiconductors for next-generation chips.

Materials like molybdenum disulfide (MoS2) offer superior control over current flow

even at a few atoms thick, preventing leaks and improving power efficiency. This
fundamental material transition is crucial for continuing Moore's Law and advancing

computing capabilities, signaling a major paradigm shift in semiconductor

technology.

Published July 19, 2026  Internet Pros  USA



IN DEPTH

Key Findings

With silicon transistors rapidly approaching their physical scaling limits, leading
semiconductor players such as IMEC, TSMC, Intel, and Samsung are strategically
investing in the development of next-generation transistors based on atomically-thin
two-dimensional (2D) semiconductor materials. This concerted effort is critical to
sustaining Moore's Law and represents a fundamental inflection point in semiconductor
material science.

Technical / Clinical Details

Traditional silicon transistors have relied on advanced 3D structures like FinFETs to
achieve miniaturization. However, as gate lengths shrink to just a few nanometers,
challenges such as short-channel effects and increased leakage currents become
prominent. In contrast, 2D materials like graphene, molybdenum disulfide (MoS2), and
tungsten disulfide (WS2), due to their intrinsically atomically thin nature, enable superior
electrostatic gate control even at just a few atomic layers thick. This dramatically reduces
current leakage in both 'on' and 'off' states of the transistor, leading to significant
improvements in power efficiency. Specifically, MoS2 is reported to operate with
approximately one-tenth the power consumption of silicon while achieving high
switching speeds. Research institutions like IMEC are actively tackling the technical
hurdles associated with integrating these 2D materials into existing CMOS
manufacturing processes, focusing on high-quality thin-film growth, defect-free stacking,
and optimized electrical contacts.



Background & Context

Moore's Law has been the primary driver of semiconductor industry growth for decades,
but its continued validity is now challenged by physical limitations and escalating
manufacturing costs. 2D semiconductors have emerged as a promising candidate to
overcome these hurdles and usher in the post-Moore era. The significant investments by
incumbent semiconductor companies in this technology underscore its immense
potential impact. The transition to 2D materials is not merely a material swap but will
lead to substantial transformations in transistor design architectures and overall
manufacturing processes. This shift is expected to enhance the performance of all
electronic devices, from smartphones to data centers, creating fertile ground for new
technological innovations.

Strategic Significance & Outlook

While 2D semiconductor transistors are still in their early stages of practical application,
aggressive development investments from major corporations and breakthroughs from
research institutions are accelerating their rapid advancement. In the coming years, more
high-performance and energy-efficient chips are expected to enter the market,
accelerating the development of cutting-edge technologies like AI, IoT, and quantum
computing. Key challenges ahead include ensuring the quality and uniformity of 2D
materials during large-scale production and establishing cost-effective manufacturing
processes. If successful, this technology will usher the semiconductor industry into a new
growth phase, unlocking the next frontier of computing capabilities and reshaping the
digital world.

Source: https://internet-pros.com/blog/2d-semiconductors-beyond-silicon-transistors-2026/
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#13 mRNA-LNP Technology Proven Effective in COVID-
19 Vaccines, Bolstering Drug Delivery Customization
Capabilities

OVERVIEW

This article discusses the revolutionary potential of mRNA-lipid nanoparticles (LNPs)

in pharmaceuticals, vaccines, and therapeutics. LNPs are highlighted as the most

clinically advanced platform for mRNA delivery, offering high customizability in lipid

composition, size, and surface properties for targeted delivery and low cytotoxicity.
Their successful deployment in COVID-19 mRNA vaccines has validated their efficacy

and significantly accelerated development across various disease areas, marking a

new era in precision medicine.

Published July 18, 2026  Inside Therapeutics  USA



IN DEPTH

Key Findings

This explanatory article by Inside Therapeutics positions mRNA-lipid nanoparticle (LNP)
technology as a groundbreaking advancement poised to revolutionize the fields of
pharmaceuticals, vaccines, and a wide array of therapeutics. The success of LNPs in
COVID-19 mRNA vaccines has unequivocally demonstrated their efficacy, dramatically
accelerating their development and application across diverse disease areas.

Technical / Clinical Details

LNPs serve as a cutting-edge carrier system for efficient intracellular delivery of nucleic
acids like mRNA. At their core lies a precise blend of lipids, including ionizable lipids,
phospholipids, cholesterol, and PEGylated lipids. This lipid composition allows for fine-
tuning of LNP size (typically 50-150 nm), surface charge, biodistribution, cellular uptake
pathways, and immunogenicity. This customizability optimizes targeted delivery to
specific cell types or tissues, minimizing off-target effects and systemic toxicity. For
instance, in COVID-19 vaccines, LNPs stably delivered mRNA to cells, inducing temporary
expression of antigenic proteins to trigger robust immune responses. The high degree of
customization offered by LNP technology presents vast potential for addressing a wide
range of unmet medical needs, including tumor-specific mRNA cancer vaccines, delivery
of gene-editing tools (CRISPR-Cas9), and protein replacement therapies.

Background & Context

mRNA technology represents an innovative approach that directly uses genetic
information to produce therapeutic proteins within the body. However, mRNA is highly
susceptible to degradation in vivo and cannot readily cross cell membranes. LNPs
emerged as a breakthrough to overcome these challenges, protecting mRNA and
enabling its efficient entry into cells, thus playing an indispensable role in the practical
application of mRNA drugs. The rapid development and large-scale deployment of
mRNA vaccines during the COVID-19 pandemic showcased the robustness and versatility
of the LNP platform to the world, profoundly altering the pharmaceutical industry
landscape. Currently, numerous biopharmaceutical companies and research institutions
are focusing on developing novel therapeutics based on LNP technology, with market
size projected for exponential growth.



Strategic Significance & Outlook

LNP technology is expected to undergo further evolution as a foundational technology
for future personalized medicine. Key areas of focus will include the development of
smart LNPs that respond to specific disease biomarkers, LNPs with even higher selectivity
for target cells, and new lipid chemistries aimed at reducing manufacturing costs and
enhancing stability. This will enable LNPs to offer revolutionary treatment options for
many previously intractable diseases, not only infectious diseases but also cancer, rare
diseases, autoimmune disorders, and cardiovascular diseases. Specialized LNP companies
like Inside Therapeutics are positioned to be at the forefront of this technological
innovation, driving the development of next-generation pharmaceuticals and shaping
the future of medicine.

Source: https://insidetx.com/applications/payloads/mrna/
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#14 GMG and Alstom Ink Exclusive MOU to Co-Develop
Graphene Products for Rail Industry, Revolutionizing
HVAC Systems

OVERVIEW

Graphene Manufacturing Group Ltd (GMG) has signed a global exclusive

Memorandum of Understanding (MOU) with Alstom to test and develop graphene

products for the rail industry, specifically targeting Heating, Ventilation, Air

Conditioning (HVAC) systems. This partnership aims to leverage graphene's properties
to significantly improve performance, durability, and efficiency in rail systems. The

collaboration validates GMG's graphene technology and opens a new revenue stream

in a technically demanding sector, setting a new standard for sustainable rail

transport.

Published July 21, 2026  Graphene Manufacturing Group Ltd (Press Release)  Australia



IN DEPTH

Key Findings

Graphene Manufacturing Group Ltd (GMG) has signed a global exclusive Memorandum
of Understanding (MOU) with Alstom, a world leader in rail transport solutions, for the
joint testing and development of graphene products for the rail industry. This MOU
specifically focuses on innovating Heating, Ventilation, and Air Conditioning (HVAC)
systems within rolling stock.

Technical / Clinical Details

This strategic partnership aims to significantly enhance the performance of HVAC
systems by combining GMG's advanced graphene technology with Alstom's expertise in
rail systems. Graphene, with its exceptional thermal conductivity, lightweight nature,
strength, and durability, is anticipated to be an ideal material for boosting the efficiency
and reliability of HVAC components. Specifically, graphene-enhanced materials could
improve the efficiency of heat exchangers, potentially reducing the overall energy
consumption of the systems. Furthermore, weight reduction contributes to lower
operational costs and environmental impact for railway vehicles. Enhanced corrosion and
wear resistance will lead to reduced maintenance frequency and extended operational
lifespan of HVAC systems. Initial project phases will evaluate the applicability and
performance benefits of graphene-based solutions for specific HVAC components.

Background & Context

The rail industry faces continuous pressure to improve transport efficiency, safety, and
sustainability. HVAC systems, in particular, are critical for ensuring passenger comfort
while also accounting for a significant portion of energy consumption. Over the past few
years, graphene has demonstrated its potential to drive innovation across various
industries due to its unique properties. This MOU between GMG and Alstom signifies a
shift of graphene from a purely R&D phase to concrete industrial applications, reflecting
the growing demand for innovative material solutions in transport infrastructure.



Strategic Significance & Outlook

This MOU will further commercial validation of GMG's graphene technology while
providing Alstom with an opportunity to establish a competitive advantage in the rail
sector. If successful, this partnership could lead to widespread adoption of graphene in
railway HVAC systems, establishing a new and significant revenue stream for GMG. In the
long term, graphene technology could extend beyond HVAC systems to other areas
within rail vehicles, such as structural components, batteries, and sensors, accelerating
technological innovation across the entire rail industry. This collaboration marks a crucial
step towards building sustainable and high-performance public transport systems
globally.

Source: https://graphenemg.com/gmg-executes-mou-to-co-develop-exclusive-graphene-products-with-
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#15 mRNA Vaccine Patches Demonstrate Enhanced
Stability with Polymer Matrix Drying, Paving Way for
Cold Chain-Free Distribution

OVERVIEW

A study in Advanced Functional Materials indicates that mRNA vaccine nanoparticles

remain stable when dried within a polymer matrix for microneedle patches. This

breakthrough eliminates the need for cold chain storage, a major barrier to vaccine

access. Researchers found that rehydration restored native structure when polymer-
to-mRNA ratios met or exceeded 320:1, paving the way for more accessible and

logistically simpler mRNA vaccine distribution, revolutionizing global public health

logistics.

Published July 16, 2026  Managed Healthcare Executive  USA
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Key Findings

Research published in 'Advanced Functional Materials' demonstrates that mRNA vaccine
nanoparticles can maintain stability when dried within a polymer matrix. This
groundbreaking discovery holds the potential to eliminate the need for cold chain
storage in mRNA vaccine distribution, thereby dramatically improving global vaccine
access.

Technical / Clinical Details

Despite their efficacy, mRNA vaccines have faced distribution challenges due to their
requirement for ultra-cold storage and transportation, particularly in resource-limited
regions. The research team successfully showed that by embedding mRNA nanoparticles
in a specific polymer matrix and drying them, the integrity of the RNA molecules can be
preserved even at room temperature. A crucial finding was that when dried at a polymer-
to-mRNA mass ratio of 320:1 or higher, rehydration almost fully restored the mRNA's
structure and function (protein expression capability). This indicates that the drying
process does not cause mRNA degradation or damage, preserving its activity. This
technology, when applied to microneedle patches, could lead to self-administrable
vaccines, enabling vaccinations in areas without medical professionals or for at-home
use.

Background & Context

mRNA vaccines transformed the world during the COVID-19 pandemic with their rapid
development and high efficacy. However, ensuring equitable vaccine access necessitated
overcoming the significant logistical challenge of ultra-low temperature storage. This
research offers a promising solution to a long-standing pharmaceutical industry
problem. Eliminating the cold chain would facilitate vaccine supply in all regions,
including developing countries, and significantly enhance preparedness for future
pandemics. This directly contributes to global public health improvement and equity in
healthcare delivery.



Strategic Significance & Outlook

The findings of this study lay the groundwork for future mRNA vaccine technology, with
significant anticipation for its further development. The next critical steps involve
demonstrating the safety and efficacy of this dry stabilization technology in human
clinical trials and accumulating long-term stability data. Optimal design and
manufacturing processes for microneedle patches will also be advanced. If adopted
widely, this technology could accelerate the development and distribution of mRNA
vaccines for other infectious diseases such as influenza, measles, and Ebola, and
potentially enable room-temperature distribution of personalized therapeutic mRNA
formulations. This has the potential to redefine the future of global medical access and
pharmaceutical logistics.

Source: https://www.managedhealthcareexecutive.com/view/are-skin-patches-the-future-of-mrna-
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#16 Stimuli-Responsive Biomimetic Nanomedicines
Target Ischemic Stroke, Enhancing Therapeutic Efficacy
via ROS Response

OVERVIEW

This research focuses on stimuli-responsive biomimetic nanomedicines for targeted

therapy in ischemic stroke, utilizing nanocarriers that respond to the elevated reactive

oxygen species (ROS) levels in the ischemic microenvironment. These platforms

integrate multiple functional modules for cascade therapy, enabling precise drug
delivery, controlled therapeutic release, and enhanced neuroprotective efficacy. This

design principle allows nanomedicines to evolve into intelligent systems capable of

integrating targeting, diagnosis, monitoring, and therapy, offering a revolutionary

approach to stroke treatment.

Published July 21, 2026  International Journal of Nanomedicine (IJN)  International
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Key Findings

This research reports on the latest advancements in stimuli-responsive biomimetic
nanomedicines designed for targeted therapy in ischemic stroke. Specifically, a novel
nanocarrier system has been developed that responds to the abnormally elevated levels
of reactive oxygen species (ROS) in the ischemic microenvironment, promising a
significant enhancement in therapeutic efficacy compared to conventional treatments.

Technical / Clinical Details

The developed nanomedicines feature biomimetic structures mimicking cell membranes,
ensuring high biocompatibility and in vivo stability. These nanocarriers incorporate ROS-
responsive polymers or linkers that specifically release therapeutic agents only at the
ischemic site. For instance, once ROS levels surpass a threshold, the nanocarrier's
structure changes, leading to the localized and controlled release of neuroprotective
agents or anti-inflammatory drugs. This minimizes off-target toxicity while effectively
preventing ischemia-induced cell damage and improving neuronal survival rates. In
preclinical models, this nanomedicine has demonstrated efficient accumulation in the
brain's damaged regions, contributing to the suppression of inflammatory responses,
protection of the blood-brain barrier, and promotion of neurological function recovery.
The 'cascade therapy' design, integrating multiple therapeutic modules, also offers
potential for effective management of secondary injuries following reperfusion.

Background & Context

Ischemic stroke remains a leading cause of death and severe disability worldwide, with
existing treatments facing significant limitations. Thrombolytic therapy, for example, is
only applicable within a narrow time window after onset, and secondary brain injury
(reperfusion injury) presents a major challenge. Nanotechnology holds transformative
potential for stroke treatment by enabling blood-brain barrier penetration, specific
delivery to lesion sites, and controlled release of therapeutic agents. Given that ROS are
key pathophysiological factors in ischemic stroke, ROS-responsive nanomedicines are
particularly attractive from the perspective of precision medicine.



Strategic Significance & Outlook

The development of this stimuli-responsive biomimetic nanomedicine holds the
potential to bring about a paradigm shift in the treatment strategies for ischemic stroke.
In the future, it is expected to evolve into a theranostic system, integrating diagnostic
imaging agents with therapeutic drugs, for applications ranging from early diagnosis at
stroke onset to real-time monitoring of disease progression and personalized treatment.
Further preclinical and clinical trials will be crucial to validate its safety and efficacy. If
successful, it could become a groundbreaking therapy that significantly improves the
prognosis and quality of life for stroke patients, addressing a major global health burden.

Source: https://www.dovepress.com/stimuli-responsive-biomimetic-nanomedicines-for-targeted-therapy-
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#17 Manganese-Doped Carbon Nanodots Show
Promise as Next-Generation Dual-Modal MRI and
Fluorescence Imaging Agents

OVERVIEW

This study explores manganese-doped carbon nanodots (CNDs) as next-generation

dual-modal imaging agents for MRI and fluorescence imaging. CNDs offer intrinsic

fluorescence, excellent biocompatibility, and facile surface functionalization, making

them promising for biomedical applications. Doping with manganese provides a
lower-toxicity alternative to Gd-based contrast agents, integrating magnetic

resonance and fluorescence imaging capabilities, thus paving the way for advanced

theranostics.

Published July 20, 2026  ACS Nano (ACS Publications)  USA
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Key Findings

This research demonstrates that manganese-doped carbon nanodots (CNDs) hold
exceptional promise as next-generation dual-modal imaging agents, capable of
supporting both Magnetic Resonance Imaging (MRI) and fluorescence imaging. This
innovation is expected to significantly enhance diagnostic accuracy and patient safety in
medical imaging.

Technical / Clinical Details

CNDs are carbon-based nanoparticles typically less than 10 nanometers in diameter,
garnering attention in biomedicine due to their inherent fluorescence, superior
biocompatibility, and ease of surface functionalization. Traditional MRI contrast agents
are predominantly gadolinium (Gd)-based, but concerns exist regarding their risks in
patients with impaired renal function and potential tissue retention. In this study, doping
CNDs with manganese (Mn) resulted in a much lower toxicity and safer alternative to Gd-
based agents. Manganese possesses paramagnetic properties, enabling it to enhance
MRI signals effectively. Moreover, the intrinsic fluorescence of CNDs allows for high-
resolution in vitro and in vivo fluorescence imaging, providing detailed information at
the cellular level. This dual-modal capability enables precise localization and dynamic
tracking of CNDs in vivo, making them highly suitable for theranostics (integrated
diagnosis and therapy) strategies. Specifically, surface functionalization to target specific
biomarkers could allow for early diagnosis of diseases like cancer and real-time
monitoring of treatment efficacy.



Background & Context

Imaging technologies are indispensable for early disease diagnosis, monitoring disease
progression, and evaluating treatment efficacy. However, existing single-modality
imaging techniques each have their strengths and weaknesses; combining multiple
technologies is often necessary to provide more comprehensive information. Dual-modal
imaging agents overcome this challenge by providing complementary information
simultaneously, thereby improving diagnostic accuracy. Furthermore, with increasing
concerns about the safety of contrast agents, the development of low-toxicity, highly
biocompatible alternative materials has become an urgent priority in the medical
industry. Manganese-doped CNDs are positioned as a revolutionary solution addressing
both these requirements.

Strategic Significance & Outlook

Manganese-doped CNDs possess immense potential as next-generation medical
imaging agents. Future work will include further evaluation in animal models and,
ultimately, validation of safety and efficacy in human clinical trials. Development of
advanced surface functionalization techniques to enhance targeting capabilities for
specific diseases such as cancer and neurodegenerative disorders will also progress. If
successfully translated to clinical practice, this technology could enable earlier and more
accurate diagnoses, significantly improving patient quality of life and prognosis. This
represents a crucial step towards the realization of personalized medicine, offering a
powerful tool for precision diagnostics and interventions.

Source: https://pubs.acs.org/doi/10.1021/acsnano.6c03209
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#18 Nanotechnology Advances Early Diagnosis and
Targeted Therapy for Ovarian Cancer, Significantly
Improving Patient Quality of Life

OVERVIEW

This article discusses rapid advancements in nanotechnology for ovarian cancer

management, focusing on early diagnosis and targeted therapy. Nanoparticles,

engineered at the 1–100 nm scale, possess unique properties for targeted drug

delivery, imaging, and biomarker detection. Gold nanoparticles (AuNPs) and
superparamagnetic iron oxide nanoparticles (SPIONs) are highlighted for their

theranostic potential, enabling real-time imaging, localized heat induction, and

magnetic targeting to enhance therapeutic precision and patient quality of life.

Published July 19, 2026  MDPI  Switzerland
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Key Findings

This paper reveals that nanotechnology is bringing groundbreaking advancements to the
early diagnosis and targeted treatment of ovarian cancer, significantly contributing to an
improved quality of life (QOL) for patients. The potential of 'theranostics,' an approach
that combines diagnosis and therapy simultaneously, is particularly emphasized.

Technical / Clinical Details

Ovarian cancer poses a challenge due to its non-specific early symptoms, making early
detection difficult and often leading to diagnosis at advanced stages. Nanoparticles, with
their minute size of 1-100 nanometers and tunable surface properties, enable precise
approaches unattainable by conventional diagnostic and therapeutic methods.
Specifically, gold nanoparticles (AuNPs), leveraging their excellent optical properties
(surface plasmon resonance), are applied for highly sensitive detection of cancer cells
and localized heat induction via photothermal therapy to destroy cancer cells. AuNPs
also function as contrast agents in imaging diagnostics, allowing real-time visualization
of tumors. Superparamagnetic iron oxide nanoparticles (SPIONs) not only significantly
enhance MRI contrast but can also be physically targeted to cancer cells using external
magnetic fields. This concentrates therapeutic agents at the tumor site, maximizing
treatment efficacy while reducing systemic toxicity. These nanoparticles can be surface-
modified to specifically bind to ovarian cancer biomarkers (e.g., CA-125), holding high
potential for improving diagnostic accuracy at early stages and enabling personalized
treatment strategies.

Background & Context

Ovarian cancer is one of the leading causes of cancer-related deaths among women
worldwide, and its poor prognosis is primarily attributed to the difficulty of early
diagnosis. Conventional diagnostic methods (ultrasound, CT, MRI, CA-125 markers, etc.)
have limitations in sensitivity and specificity for advanced cancers. Nanotechnology, by
enabling interventions at the molecular level, offers new hope to overcome these
limitations. The concept of theranostics, which promotes the integration of diagnosis and
therapy, plays an indispensable role in the advancement of personalized medicine. Given
their multifunctionality, nanoparticles are drawing attention as an ideal platform to
realize this theranostic approach.



Strategic Significance & Outlook

The application of nanotechnology in ovarian cancer is expected to accelerate further. In
the future, more advanced multifunctional nanoparticle systems will be developed,
integrating multiple diagnostic and therapeutic modalities to achieve more
comprehensive ovarian cancer management. The next focus will include applications for
ultra-sensitive detection of circulating tumor cells (CTCs) and circulating tumor DNA
(ctDNA) in liquid biopsies, as well as the verification of synergistic therapeutic effects
when combined with chemotherapy and radiotherapy. These advancements are
expected to be crucial steps towards significantly improving early detection rates and
treatment success rates for ovarian cancer patients, ultimately enhancing patient QOL
and survival.

Source: https://www.mdpi.com/2073-4409/15/14/1248
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#19 Nanopore-Mediated Assembly Enables Precise and
Continuous Synthesis of mRNA-Encapsulated Lipid
Nanoparticles, Accelerating COVID-19 Vaccine
Development

OVERVIEW

This research presents a nanopore-mediated assembly method for the precise and

continuous synthesis of mRNA-encapsulated lipid nanoparticles (LNPs), critical for

COVID-19 vaccines and other RNA therapeutics. The technique addresses the

challenge of reproducibly generating LNPs with defined physicochemical properties

at scale, crucial for influencing biodistribution and therapeutic efficacy. This scalable

approach is compatible with various lipid chemistries and nucleic acid payloads,

significantly advancing future mRNA vaccine and therapeutic development.

Published July 17, 2026  ACS Nano (ACS Publications)  USA
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Key Findings

This research developed an innovative nanopore-mediated assembly method, enabling
the precise and continuous synthesis of mRNA-encapsulated lipid nanoparticles (LNPs)
essential for COVID-19 vaccines and future RNA therapeutics. This technology resolves
critical LNP manufacturing challenges related to both reproducibility and scalability,
providing a robust platform for high-quality production.

Technical / Clinical Details

The physicochemical properties of mRNA-LNPs, particularly their size, polydispersity
index (PDI), and encapsulation efficiency, directly impact their in vivo biodistribution,
cellular uptake, immune response, and therapeutic efficacy. Conventional LNP
manufacturing methods often suffered from batch inconsistencies or quality issues
during scale-up. The nanopore-mediated assembly technique developed in this study
utilizes precise nanopore channels within a microfluidic device, allowing for continuous
generation of uniform LNPs by mixing lipid and mRNA solutions at accurate ratios and
flow rates. This process has been demonstrated to consistently control LNP average
diameters to approximately 80–120 nanometers, maintain PDI below 0.1, and achieve
mRNA encapsulation efficiencies above 95%. This significant improvement in LNP quality
promises enhanced therapeutic efficacy and safety. The system is highly versatile, readily
adaptable to different lipid compositions and various nucleic acid payloads (e.g., siRNA,
sgRNA).

Background & Context

mRNA technology has surged to the forefront of pharmaceutical development following
the success of COVID-19 vaccines. However, large-scale production and quality control
of mRNA formulations remain complex challenges. Particularly for the manufacturing of
nanocarriers like LNPs, achieving batch-to-batch reproducibility and uniformity while
ensuring cost-effective large-scale production is a collective industry goal. The nanopore
technology presented in this research is poised to resolve this manufacturing bottleneck,
serving as a critical foundational technology to accelerate the rapid market entry and
widespread adoption of mRNA therapeutics.



Strategic Significance & Outlook

This nanopore-mediated LNP synthesis method will significantly advance the
development of a wide range of RNA therapeutics, including not only COVID-19 vaccines
but also cancer immunotherapies, gene therapies, and regenerative medicine. Future
efforts will focus on further scaling up and automating this technology, as well as
achieving compliance with Good Manufacturing Practice (GMP) standards for human
clinical trials. Additionally, there is potential for combining this technique with LNP
surface modification technologies to further enhance delivery efficiency to specific
disease sites, and for manufacturing smart LNPs capable of real-time monitoring of
therapeutic response. This is expected to provide more effective and safer mRNA
therapeutics, paving the way for the realization of personalized medicine and
revolutionizing treatment paradigms.

Source: https://pubs.acs.org/doi/10.1021/acsnano.6c00729
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#20 Lithography-Free Electrical Contact Method
Established for 2D Materials and Van der Waals
Heterostructures

OVERVIEW

This study introduces silver paint micromanipulation (SPMM) as a tabletop,

lithography-free electrical contacting method for 2D materials and van der Waals

heterostructures. This additive, room-temperature approach bypasses the harsh

chemical solvents and high temperatures of conventional cleanroom processing.
Devices fabricated with SPMM, including multilayer graphene and MoS2 field-effect

transistors, demonstrate linear Ohmic behavior, environmental stability, and high

responsivity for optoelectronic and flexible applications, significantly lowering

development barriers.
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Key Findings

This research successfully established silver paint micromanipulation (SPMM) as a novel
lithography-free method for creating electrical contacts for 2D materials and van der
Waals heterostructures. This technology holds significant potential to reduce
dependence on costly cleanroom facilities and drastically cut down device development
time and cost.

Technical / Clinical Details

Conventional 2D material device fabrication has historically relied on complex and
expensive cleanroom processes, such as photolithography and electron beam
lithography, demanding considerable time and specialized expertise. SPMM offers an
additive, room-temperature approach where fine silver paint is directly applied onto the
surface of 2D materials using a micromanipulator to form electrical contacts. This
process effectively bypasses the corrosive chemical solvents and high-temperature
treatments commonly used in traditional processes, which can cause thermal damage to
delicate materials. The research team applied SPMM to multilayer graphene and
molybdenum disulfide (MoS2) field-effect transistors (FETs) and evaluated their
performance. The fabricated devices exhibited linear Ohmic behavior, confirming
excellent electrical contact properties. Furthermore, these devices demonstrated
environmental stability, maintaining reliable operation over extended periods. For
optoelectronic devices, they showed high responsivity, suggesting promising
applications in photodetectors and flexible displays.

Background & Context

2D materials like graphene and MoS2 have garnered significant attention due to their
exceptional electrical and optical properties, which promise to enable next-generation
high-speed, low-power electronic devices and flexible electronics. However, realizing the
full potential of these materials has been hampered by the lack of simple and efficient
techniques for creating high-quality electrical contacts. The complexity and cost of
conventional manufacturing processes have been one of the primary barriers to the
commercialization of 2D materials. SPMM addresses this bottleneck, opening the door
for more researchers and companies to access 2D material device development.



Strategic Significance & Outlook

SPMM technology will serve as a powerful tool to accelerate 2D material-based
prototype development, aiding the transition from lab-scale ideas to commercial
products. Future efforts will focus on developing automated techniques to further
improve SPMM resolution and reproducibility, as well as validating its applicability to a
wider range of 2D materials and device structures. Applications are anticipated across
various fields, including flexible electronics, wearable devices, and IoT sensors, which are
expected to contribute significantly to the widespread adoption and practical use of 2D
material technology. This represents a crucial step in building a new paradigm for device
manufacturing through the convergence of materials science and electrical engineering.

Source: https://www.mdpi.com/2072-666X/17/7/844
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#21 The 2026 Kavli Prize in Nanoscience Awarded to
Twistronics Pioneers for Transforming Quantum
Materials

OVERVIEW

The 2026 Kavli Prize in Nanoscience has been awarded to Eva Andrei, Pablo Jarillo-

Herrero, and Allan MacDonald for their groundbreaking work in 'twistronics.' This

revolutionary field leverages precise twists between atomic layers to engineer novel

quantum states, profoundly advancing our understanding and control of quantum
materials. Their discoveries pave the way for next-generation quantum technologies,

from high-temperature superconductors to advanced electronic devices.

Published Published July 23, 2026  NTU Singapore (カブリ財団を引用)  Singapore



IN DEPTH

Background

Quantum materials science is one of the most active fields in physics, aiming to
fundamentally understand electron behavior and develop materials with new
functionalities. Traditionally, material properties were primarily thought to be determined
by chemical composition and crystal structure. However, the discovery of 'twistronics'
revealed that a new degree of freedom—the geometric arrangement between layers—
profoundly influences material properties. This goes beyond mere advancements in
nanofabrication techniques, expanding the very concept of material design. This research
holds the potential to be foundational for various cutting-edge technologies, including
quantum computing, energy storage, and high-performance sensors, leading research
institutions and companies worldwide to accelerate investments in this domain.

Key Findings

The 2026 Kavli Prize in Nanoscience has been awarded to Professors Eva Andrei, Pablo
Jarillo-Herrero, and Allan MacDonald for their groundbreaking contributions to
'twistronics,' a revolutionary field that manipulates quantum states by precisely
controlling the twist angle between atomic layers. Their seminal research demonstrated
that a minute twist between graphene layers can dramatically alter electronic properties,
fundamentally reshaping our understanding of quantum materials. Professor Andrei and
colleagues were the first to experimentally observe that twisting two layers of graphene
by a 'magic angle' of approximately 1.1 degrees could give rise to exotic quantum
phenomena such as superconductivity and insulator transitions.



Technical Details

'Twistronics' involves stacking atomically thin layers of 2D materials, particularly
graphene, and introducing a tiny rotation angle (twist angle) between them to induce
entirely new electronic properties and quantum phenomena. Building on initial
observations, Professor Jarillo-Herrero further demonstrated that precise control of this
twist angle allows for dramatic tuning of the material's electrical, magnetic, and optical
properties. From a theoretical physics perspective, Professor MacDonald constructed
groundbreaking models that explain these phenomena, elucidating the mathematical
relationships between the twist angle and changes in electron band structure. This
phenomenon reveals novel material properties unattainable through simple material
combinations, offering a new paradigm for the design of, particularly, superconducting
materials.

Strategic Significance & Outlook

The awarding of the 2026 Kavli Prize reaffirms the global significance and future
potential of the 'twistronics' field. It is anticipated that this field will expand further, with
applications to various 2D materials beyond graphene (e.g., molybdenum disulfide,
boron nitride) and the development of new functional materials using more complex
multilayer structures. This promises breakthroughs in technologies previously considered
impossible, such as room-temperature superconductors, fundamental elements for
topological quantum computers, and highly efficient optoelectronic devices. This
research serves as an exemplary case of how fundamental science contributes to
technological innovation and shapes the future of society.

Source: https://www.ntu.edu.sg/ias/news-events/news/detail/the-twist-that-transformed-quantum-
materials--the-2026-kavli-prize-in-nanoscience
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#22 Graphene Companies Secure US Patents and $815
Million Infrastructure Wins, Elevating Strategic
Material Value

OVERVIEW

Innovation in advanced materials and infrastructure is highlighted by companies

combining intellectual property, commercial validation, and growing project backlogs.

Argo is reported to be confident in graphene-enabled products for high-growth

industries like energy storage and semiconductors, while Xeriant secured a new U.S.
patent for fire-resistant composite technology. These developments reflect increasing

investment in resilient infrastructure and environmentally responsible materials,

demonstrating significant market traction for nanotechnology-driven solutions.

Published July 17, 2026  GlobeNewswire  USA



IN DEPTH

Key Findings

Leading companies in advanced materials and infrastructure are demonstrating
remarkable growth and innovation through the acquisition of intellectual property rights,
commercial validation, and substantial project contracts. Notably, graphene-related
enterprises are securing patents and winning significant infrastructure deals, indicating a
strong market acceptance.

Technical / Clinical Details

The article mentions Argo's strong confidence in the commercialization of graphene-
enhanced products. Graphene, with its exceptional electrical conductivity, mechanical
strength, and lightweight properties, enables revolutionary applications in diverse high-
growth industries such as energy storage (batteries and supercapacitors),
semiconductors, and high-performance composites. Argo is actively pursuing
technological development and applications to maximize the potential of this material.
Additionally, Xeriant has obtained a new U.S. patent (patent number unspecified) for its
fire-resistant composite technology, which has significant implications for the aerospace
and construction sectors. This technology provides lightweight structural materials with
superior fire resistance, enhancing safety and durability, and serving as a viable
alternative to existing materials. These technological advancements are crucial for
overcoming inherent limitations of individual materials and delivering higher-
performance and safer solutions.

Background & Context

Modern society faces multiple challenges, including climate change, resource constraints,
and aging infrastructure, necessitating breakthroughs in materials science. The global
demand for high-performance, eco-friendly new materials is escalating. Graphene, since
its discovery, has been heralded as a 'miracle material,' but manufacturing costs and
scalability have historically been barriers to commercialization. This news suggests that
these challenges are being overcome, and graphene and other advanced materials are
beginning to be accepted as practical solutions in the market. Furthermore, increased
infrastructure investment by the U.S. government is a critical factor accelerating the
adoption of such innovative material technologies.



Strategic Significance & Outlook

The acquisition of patents and large contracts in the graphene and advanced composite
materials sector clearly indicates that these technologies are transitioning from lab-scale
research to large-scale commercial deployment. Companies like Argo and Xeriant are
poised to play a vital role in building sustainable and resilient future infrastructure, with
these technologies at their core. Future efforts will focus on further optimizing
manufacturing processes, reducing costs, and expanding applications across various
industrial sectors. This progress is expected to contribute to improved energy efficiency,
reduced CO2 emissions, and the development of safer, more sustainable products,
enabling both economic growth and environmental protection.

Source: https://www.globenewswire.com/news-release/2026/07/17/3329170/0/en/patent-power-

graphene-leadership-and-an-815-million-infrastructure-win.html
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#23 ISO Cleanroom Classification Guide Explains
Stringent ISO Class 1 Requirements for
Nanotechnology Research

OVERVIEW

This guide explains ISO cleanroom classification standards, emphasizing ISO Class 1

as critical for nanotechnology research and advanced semiconductor fabrication. It

highlights the shift towards smaller, sub-micron particle classification (0.1µm), which

is essential for modern nanotech applications. The article also notes that rigid wall
systems are mandatory for achieving ISO Class 2 due to strict airtightness and

structural rigidity requirements, providing key insights for high-purity environment

design.

Published July 16, 2026  RaxPanel  USA



IN DEPTH

Key Findings

This guide provides a detailed explanation of ISO cleanroom classification standards,
specifically emphasizing the critical importance of ISO Class 1 for nanotechnology
research and advanced semiconductor fabrication. This standard is indispensable for
ensuring quality and safety in cutting-edge fields that demand extremely clean
environments.

Technical / Clinical Details

Cleanroom classification, based on ISO 14644-1 standards, defines levels of airborne
particulate cleanliness, with ISO Class 1 being the most stringent. In nanotechnology,
where minute nanoparticles smaller than 0.1 µm can impact research and manufacturing
processes, extremely low particle concentrations like those specified for ISO Class 1 are
required. The guide explicitly states that while previous cleanroom classifications focused
on 0.5 µm particles, modern nanotechnology necessitates focusing on 0.1 µm particle
classification. Specifically, ISO Class 1 limits the maximum permissible concentration of
0.1 µm particles to just 10 particles per cubic meter. Achieving this requires advanced air
filtration via HEPA and ULPA filters, laminar airflow, and strict protocols to minimize
particle generation. Furthermore, to attain ISO Class 2, rigid wall systems are noted as
mandatory due to the demanding requirements for airtightness and structural rigidity.

Background & Context

In advanced technological sectors such as semiconductor manufacturing,
nanotechnology, precision medical devices, and aerospace, stringent control of
particulate contamination is crucial for ensuring product performance and reliability. At
the nanoscale, even minute amounts of dust or microorganisms can cause critical defects
in products. Therefore, international cleanroom standards form the foundation
supporting the growth and innovation in these industries. Particularly, with the
advancement of nanotechnology, there is an increasing need for cleanliness standards
for finer particles. The revision of ISO standards and the development of associated
operational guidelines address these evolving industry needs.



Strategic Significance & Outlook

This explanation of ISO cleanroom standards serves as a vital guide for engineers,
researchers, and investors in the nanotechnology sector regarding cleanroom design and
operation. As nano-device miniaturization and complexity continue to advance, the
demand for ultra-high purity environments exceeding ISO Class 1 may increase.
Furthermore, the development of smart cleanroom technologies leveraging AI and IoT
for real-time monitoring systems and automated contamination response is also
expected to accelerate. These advancements will significantly contribute to optimizing
manufacturing processes, improving yield rates, and enhancing final product quality,
thereby fostering further development of the nanotechnology industry. This marks a
critical step in building a new paradigm for device manufacturing.

Source: https://www.raxpanel.com/blog/clean-room-standards-explained-iso-classification-guide/
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#24 HydroGraph Advocates for Graphene as a Strategic
U.S. Material, Plans Domestic Production Facility

OVERVIEW

HydroGraph Clean Power Inc. is advocating for graphene to be designated as a critical

U.S. material, expanding its focus on federal government and defense opportunities.

The company aims to position graphene as a material with national strategic value,

beyond just industrial use. HydroGraph is building its commercialization strategy

around domestic production and plans for a large-scale U.S. graphene facility, seeking

to solidify its role in national security and advanced manufacturing supply chains.

Published July 23, 2026  PRISM MarketView  USA



IN DEPTH

Key Findings

HydroGraph Clean Power Inc. announced its initiative to advocate for graphene's
designation as a 'critical material' in the U.S., expanding its commercialization strategy to
focus on federal government and defense opportunities. This move underscores not only
graphene's industrial utility but also its potential national strategic value.

Technical / Clinical Details

HydroGraph produces high-quality 'FGA™ Graphene' (Flash Graphene) using a patented
proprietary process. This graphene is characterized by high purity, uniformity, and
excellent electrical and thermal conductivity, making it promising for a wide range of
national security-critical applications, including defense, aerospace, energy storage, and
advanced sensor technologies. The company particularly highlights graphene's potential
in high-strength lightweight composites, high-performance battery electrodes, and
electromagnetic shielding materials. Should graphene be designated a critical material, it
could unlock access to government R&D funding, strengthen domestic supply chains,
and secure preferential procurement opportunities. To support this strategy, HydroGraph
is advancing plans to build a large-scale graphene manufacturing facility within the U.S.,
aiming to ensure a stable supply and technological independence.

Background & Context

In recent years, many countries have designated certain minerals and materials as
'Critical Materials' vital for their national economies and security, seeking to stabilize
their supply chains and strengthen domestic production capabilities. Graphene, with its
innovative properties, is recognized as one of the key materials of the 21st century, but
its production currently remains concentrated in specific regions. HydroGraph's advocacy
aligns with a broader U.S. effort to ensure self-sufficiency and technological superiority in
advanced materials, a trend gaining importance amidst international supply chain
instability and rising geopolitical risks, particularly for the defense industry.



Strategic Significance & Outlook

HydroGraph's efforts to position graphene as a critical material could significantly impact
the entire U.S. graphene industry. If successful, other graphene companies might also
benefit, accelerating graphene R&D and commercialization within the U.S. Moving
forward, strengthening collaboration with the federal government and demonstrating
concrete application cases for graphene will be crucial. This strategy is expected to be a
vital step towards securing domestic supply of materials indispensable for next-
generation defense technologies and infrastructure, and for maintaining U.S.
technological leadership. In the long term, graphene holds the potential to become a
foundational material widely adopted across various strategic industrial sectors,
contributing to national economic security.

Source: https://prismmarketview.com/hydrograph-wants-graphene-to-be-seen-as-a-strategic-u-s-

material/

Collected: July 24, 2026 | Automated Research System (Gemini API)

https://prismmarketview.com/hydrograph-wants-graphene-to-be-seen-as-a-strategic-u-s-material/
https://prismmarketview.com/hydrograph-wants-graphene-to-be-seen-as-a-strategic-u-s-material/


#25 Fudan University Develops 2D Single-Electron
Quantum Flash Memory Device, Drastically Boosting
Computing Power and Energy Efficiency

OVERVIEW

Researchers at Fudan University have developed a groundbreaking 2D single-electron

quantum flash memory that operates stably at room temperature, overcoming a

major hurdle previously thought only achievable at cryogenic temperatures.

Published in *Science*, this device offers nonvolatile storage of a single electron with
unprecedented speed and energy efficiency, poised to revolutionize computing

power and memory technology for the post-Moore era.

Published Published July 24, 2026  China Daily (Science誌を引用)  China



IN DEPTH

Background

The relentless march of computing power and efficiency is intrinsically linked to the
performance of memory devices. Yet, conventional silicon-based memories are rapidly
approaching their inherent physical limits in terms of miniaturization, data density, and
power consumption, creating an urgent need for novel architectures to drive the post-
Moore era. Single-electron devices (SEDs) have long been considered a 'Holy Grail' for
memory technology, promising ultimate miniaturization and ultra-low power operation
due to their fundamental storage mechanism. However, achieving stable and reliable
operation of single-electron devices at room temperature has remained a formidable
scientific and engineering challenge, largely confining them to laboratory settings
requiring cryogenic cooling. Overcoming this barrier is critical for developing
foundational technologies that will underpin future advancements in artificial intelligence
(AI), big data analytics, and edge computing.

Breakthrough Findings

Addressing this long-standing challenge, a research team at Fudan University has
successfully developed a groundbreaking 2D single-electron quantum flash memory
device. This innovative device achieves stable, nonvolatile storage of a single electron at
room temperature – a feat previously deemed possible only under extremely low,
cryogenic conditions. This breakthrough represents a monumental leap in memory
technology, unlocking the potential to dramatically enhance computing power, increase
data density, and significantly improve energy efficiency across a wide spectrum of
electronic systems.



Technical Details

The core of Fudan's novel memory device lies in its active layer, which leverages a
sophisticated two-dimensional (2D) material mere nanometers in thickness. This ultra-
thin architecture is critical for enabling precise, quantum-level control over a single
electron, thereby facilitating stable information storage. In stark contrast to conventional
flash memory, which relies on the accumulation of thousands of electrons to represent a
bit, leading to limitations in miniaturization and energy efficiency, this new device
isolates and manipulates individual electrons. By skillfully harnessing quantum tunneling
effects, the Fudan team has engineered the device to stably maintain a single electron's
charge state for extended periods, even at ambient temperatures. This fundamental shift
in storage mechanism translates into an exponential increase in information density and
promises orders of magnitude lower power consumption compared to existing memory
technologies. Furthermore, beyond its nonvolatile characteristics (retaining data without
continuous power), the device achieves remarkable write/erase speeds on the
nanosecond scale, significantly outperforming current commercial flash memories. The
research team estimates an impressive data retention lifetime of approximately 10 years,
showcasing performance parameters that far surpass the constraints of conventional
silicon-based technologies.

Strategic Significance and Future Outlook

The successful development of this 2D single-electron quantum flash memory device
carries profound implications for the future trajectory of the electronics industry. Looking
ahead, the Fudan research team's immediate priorities include scaling up the technology
for large-scale production and ensuring its seamless compatibility with existing
semiconductor manufacturing processes. Rigorous evaluation of device durability,
reliability, and long-term stability under various operational conditions will also be
paramount. Should this technology achieve commercialization, it is poised to
dramatically elevate the performance and energy efficiency across an entire spectrum of
information processing devices – from ubiquitous smartphones and wearable
technologies to high-performance servers, data centers, and even emerging quantum
computing platforms. This innovation has the potential to establish an entirely new
paradigm for memory technology, serving as a cornerstone for the next generation of
digital infrastructure and propelling society into an era of unprecedented computational
capability and efficiency.
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#26 Ohio State University Researchers Explore Natural
Molecule for Cellular Energy Release, Paving Way for
Nanomaterial Therapeutics

OVERVIEW

Ohio State University researchers are investigating a natural noncoding RNA molecule

with the potential to release energy produced by ATP, a vital molecule for cellular

functions like muscle movement. The goal is to develop therapeutic nanomaterials

utilizing this RNA to harness and regulate cellular energy. This research could have
significant implications for understanding and manipulating biological energy

systems, potentially leading to new treatments for metabolic and neurodegenerative

diseases.

Published July 23, 2026  Ohio State News  USA



IN DEPTH

Key Findings

A team of researchers at Ohio State University is dedicated to exploring and elucidating
the function of a specific natural noncoding RNA molecule capable of releasing energy
generated by adenosine triphosphate (ATP), the crucial energy source for cellular
functions. This research represents a groundbreaking convergence of biology and
nanotechnology, aiming to develop therapeutic nanomaterials based on this RNA to
modulate cellular energy release and utilization.

Technical / Clinical Details

The research team is meticulously investigating the mechanisms by which this specific
noncoding RNA interacts with cellular ATP synthases and other energy metabolic
pathways to regulate the utilization of chemical energy released by ATP. This RNA
molecule is believed to play a role in allowing cells to efficiently 'burn off' excess energy
or optimize energy supply when needed. The research focuses on unraveling the
structure-function relationship of this RNA and designing synthetic nanomaterials that
can mimic or enhance its activity. For example, by incorporating this RNA molecule into
biocompatible nanocarriers such as lipid nanoparticles or polymer nanoparticles, it may
be possible to deliver it specifically to target cells and therapeutically intervene to
regulate intracellular energy balance. This could open new avenues for developing
treatments for various diseases linked to abnormal cellular energy, including metabolic
disorders, cancer, and neurodegenerative diseases.

Background & Context

Cellular energy metabolism is a fundamental process underpinning all life activities, and
its dysregulation is implicated in the pathogenesis of many diseases. ATP is known as the
'energy currency' of the cell, but many aspects of the precise mechanisms controlling its
production and consumption remain unknown. Noncoding RNAs have recently been
discovered to play critical roles in regulating gene expression, and some are now
suggested to be involved in energy metabolism. Ohio State University's research is at the
forefront of this field, aiming to derive new therapeutic strategies from the biological
functions of natural molecules.



Strategic Significance & Outlook

This research not only deepens our fundamental understanding of cellular energy
metabolism but also holds the potential to lead to the development of revolutionary
therapies through its application in therapeutic nanomaterial design. Future efforts will
focus on identifying the exact biochemical pathways regulated by this noncoding RNA
and developing nanomaterial platforms that precisely control its activity. If successful,
this technology could lead to a wide range of clinical applications, including new drugs
for metabolic diseases, therapies to induce energy starvation in cancer cells, or
interventions for neuroprotection. This underscores the critical importance of
nanotechnology in unraveling complex biological systems and subsequently
constructing next-generation medical interventions.

Source: https://news.osu.edu/the-hunt-for-a-natural-molecule-that-can-release-cellular-energy/
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#27 Plasma Functionalization Enables Precise Surface
Modification of 2D Materials like MXenes, h-BN, and
TMDs for High-Performance Materials

OVERVIEW

This article details plasma functionalization as a precise, dry, and low-temperature

method for engineering the surfaces of 2D materials such as MXenes, h-BN, and

TMDs without damaging their lattice structure. This technique offers tunable

aggression to graft functional groups, dope the lattice, and control terminations. This
breakthrough opens avenues for developing composites and devices with tailored

properties, advancing next-generation electronics, energy, and sensor applications.

Published July 18, 2026  ACS Material  USA
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Key Findings

This article elaborates on 'plasma functionalization,' an innovative method for precisely
modifying the surfaces of two-dimensional (2D) materials like MXenes, hexagonal boron
nitride (h-BN), and transition metal dichalcogenides (TMDs) without damaging their
atomic structures. This dry and low-temperature process is a critical technology for
creating high-performance, next-generation materials and devices.

Technical / Clinical Details

Plasma functionalization involves generating a highly reactive plasma by ionizing a low-
pressure gas, then exposing 2D materials to this plasma to introduce specific functional
groups onto their surfaces or dope their lattice structures. This process offers several
significant advantages over wet chemical methods or high-temperature treatments.
Firstly, being a solvent-free dry process, it has a low environmental impact and minimizes
material contamination risks. Secondly, by operating at low temperatures, it allows for
delicate surface modification without damaging the crystalline structure of heat-sensitive
2D materials. Precise control over parameters such as plasma power, gas composition,
and treatment time enables accurate regulation of the type of functional groups
introduced (e.g., -OH, -NH2, -COOH) and the degree of doping. This customizability
allows for tailoring properties such as wettability, adhesion, biocompatibility, electrical
characteristics, and chemical reactivity, making it possible to design composites and
devices with optimized properties for specific applications. For example, plasma
functionalization of MXene surfaces could improve interfacial adhesion with polymer
matrices to produce stronger nanocomposites, or tuning the surface energy of h-BN
could enable its use as a more efficient catalyst support.



Background & Context

2D materials, exemplified by graphene, have attracted significant attention across diverse
fields including electronics, energy, medicine, and sensors due to their exceptional
mechanical, electrical, and optical properties. However, to fully unlock the true potential
of these materials, precise control over their surface properties is indispensable. Given
their atomically thin structures, 2D materials are particularly susceptible to chemical or
physical damage, necessitating gentle yet effective modification methods. Plasma
functionalization has emerged as a promising solution to this demand, with rapid
advancements in research and development in recent years. This is expected to
accelerate the performance enhancement of 2D material-based devices and the
development of novel composite materials.

Strategic Significance & Outlook

Plasma functionalization technology will be key to significantly expanding the
application range of 2D materials. Future efforts will focus on developing advanced
plasma recipes for inducing specific functions (e.g., selective gas adsorption, biomolecule
recognition) and validating scalability for large-scale production. Applications are
anticipated in a growing number of high-performance devices and composites, including
flexible electronics, wearable sensors, advanced batteries, fuel cells, and bio-implants.
This technology will serve as a crucial bridge to translate the extraordinary potential of
2D materials into practical products, contributing to the further advancement of the
nanotechnology industry. It represents a paradigm shift in precision surface engineering
for atomically thin materials.

Source: https://www.acsmaterial.com/blog-detail/plasma-functionalization-2d-materials.html
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#28 Zirconium-Based MOF Sponge Composites
Demonstrate High Efficiency in Removing PFAS from
Aqueous Systems, Advancing Practical Water
Treatment

OVERVIEW

This research investigates zirconium-based metal-organic framework (MOF) sponge

composites for the effective removal of single and mixed PFAS from aqueous systems.

MOFs, particularly zirconium-based variants, show promising capabilities in capturing

specific PFAS molecules via hydrophobic-hydrophobic interactions. The study

proposes anchoring MOFs to macroporous sponges to overcome the challenge of

using MOF powders in filtration, highlighting their potential as high-performance,

regenerable materials for practical water treatment solutions.

Published July 16, 2026  ACS Publications  USA
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Key Findings

This study demonstrates that zirconium-based metal-organic framework (MOF) sponge
composites can efficiently remove both single and mixed PFAS (per- and polyfluoroalkyl
substances) contaminants from aqueous systems. This represents a significant step
towards practical application as an innovative water treatment technology for removing
harmful substances from drinking water.

Technical / Clinical Details

PFAS are highly persistent in the environment due to their extremely stable C-F bonds,
raising concerns about their accumulation in ecosystems and human bodies. MOFs, with
their tunable pore sizes, high surface areas, and abundant active sites, possess the ability
to selectively adsorb specific molecules. In this research, zirconium-based MOFs were
found to efficiently capture PFAS through hydrophobic-hydrophobic interactions
between their hydrophobic surfaces and PFAS molecules. Specifically, this MOF exhibited
high adsorption capacity and removal efficiency for PFAS under a wide range of pH
conditions, achieving over 90% removal for common PFAS like Perfluorooctanoic acid
(PFOA). However, directly using MOF powders in water treatment posed challenges such
as clogging systems with fine particles and difficulty in recovery. To address this, the
research team developed a composite material effectively immobilizing MOFs onto
macroporous sponges. This sponge composite maintains high water permeability, retains
the high adsorption capacity of MOFs, and offers the advantage of easy separation and
regeneration after use.

Background & Context

PFAS contamination is a global issue, with the U.S. Environmental Protection Agency
(EPA) moving to strengthen regulations for PFAS in drinking water. Conventional
technologies like activated carbon adsorption and reverse osmosis membranes have
faced limitations in PFAS removal, including high costs or the generation of secondary
waste. New adsorbent materials like MOFs hold the potential to overcome these
challenges and provide more sustainable and efficient water treatment solutions. This
research is a prime example of how nanomaterials science can contribute to
environmental pollution solutions, bringing new technological innovation to the water
treatment industry.



Strategic Significance & Outlook

Zirconium-based MOF sponge composites, with their high performance and
regenerability in PFAS removal, hold the potential to become a cornerstone of future
water treatment technologies. Future efforts will focus on validating the scalability of this
technology for large-scale production, evaluating long-term stability and durability, and
testing under actual environmental conditions. Optimization of removal efficiency for
different types of PFAS and other complex pollutants will also be pursued. This
innovative material is expected to be a crucial tool for ensuring safe drinking water
supplies and contributing to environmental protection globally, offering a robust and
sustainable approach to managing water contamination.

Source: https://pubs.acs.org/doi/10.1021/acsestwater.6c00218

Collected: July 24, 2026 | Automated Research System (Gemini API)

https://pubs.acs.org/doi/10.1021/acsestwater.6c00218


#29 Novel Cobalt Aluminum Nanolaminate Alloy
Achieves 10x Strength of Structural Steel While
Retaining Flexibility

OVERVIEW

Scientists have developed a cobalt aluminum nanolaminate that is up to 10 times

stronger than structural steel while maintaining flexibility, addressing the typical

strength-brittleness tradeoff. This breakthrough, published in *Science Advances*,

points towards a new strategy for making brittle intermetallic compounds more
practical for aerospace, energy, and defense applications. The research aims to scale

this nanoscale layered system into bulk nanocomposites for industrial manufacturing,

revolutionizing high-performance material design.

Published July 20, 2026  SciTechDaily  USA



IN DEPTH

Key Findings

A team of scientists has successfully developed a groundbreaking cobalt aluminum (Co-
Al) nanolaminate alloy that boasts up to ten times the strength of conventional structural
steel while remarkably retaining superior flexibility. This discovery represents a significant
triumph over the long-standing 'strength-brittleness tradeoff' challenge in materials
science.

Technical / Clinical Details

This Co-Al nanolaminate features a structure with alternating atomic layers of cobalt and
aluminum, stacked at the nanoscale. The numerous interfaces at the atomic level
effectively impede the movement of dislocations (defects) within the material, leading to
exceptionally high strength. Concurrently, the nanoscale layered structure plays a crucial
role in maintaining the overall ductility of the material, significantly mitigating the
inherent brittleness of single-phase intermetallic compounds. The research team
discovered that this nanolaminate exhibits optimal performance when layer thicknesses
are just a few nanometers. Specifically, the material demonstrates tensile strengths
exceeding approximately 2 gigapascals (GPa) at room temperature, which far surpasses
the tensile strength of typical structural steel (around 0.2–0.5 GPa). Furthermore, it
exhibits a degree of plastic deformation (flexibility) before fracture, providing a safety
margin with a lower risk of sudden brittle failure. This achievement was made possible
through advanced nanofabrication techniques such as atomic layer deposition (ALD) and
physical vapor deposition (PVD).



Background & Context

Achieving a balance between material strength and ductility has always been a critical
challenge in high-performance sectors like aerospace, automotive, energy, and defense
industries. Generally, materials tend to become more brittle as their strength increases, a
tradeoff that has historically limited design freedom. While intermetallic compounds
offer excellent high-temperature strength and corrosion resistance, their room-
temperature brittleness often hindered practical applications. The discovery of this
nanolaminate alloy, leveraging nanotechnology, resolves this fundamental problem and
presents a new paradigm in high-performance alloy design. This technology promises to
enable the creation of lighter and more robust structural components, poised for
significant industrial impact.

Strategic Significance & Outlook

The success of this cobalt aluminum nanolaminate opens new avenues for the design
and manufacturing of high-performance alloys. Future research will focus on scaling up
this nanoscale layered system into bulk nanocomposites for large-scale industrial
production. This will include developing cost-effective manufacturing processes and
validating its applicability to more complex component geometries. If commercialized,
this technology is expected to accelerate innovation across many industrial sectors,
contributing to improved fuel efficiency in aircraft, enhanced durability for spacecraft,
increased safety for energy infrastructure, and lightweighting and robustification of
defense equipment. Ultimately, this represents a crucial example of how materials
science forms the foundation for building a sustainable future society, pushing the
boundaries of what is possible in engineering materials.

Source: https://scitechdaily.com/new-metal-alloy-is-up-to-10-times-stronger-than-structural-steel/
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#30 ProChimia Surfaces Launches Innovative Antiviral
Nanomaterials Research Project Targeting Arboviral
Threats

OVERVIEW

ProChimia Surfaces has launched a cutting-edge research initiative leveraging

antiviral nanomaterials to develop novel diagnostic and therapeutic solutions for

arboviral infections. Co-financed by the European Regional Development Fund, this

project directly addresses the escalating global health risks posed by climate change-
driven arbovirus expansion, signifying a proactive, nanotechnology-driven strategy to

bolster global preparedness against emerging infectious diseases.
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ProChimia Surfaces has initiated a groundbreaking research project leveraging antiviral
nanomaterials to develop novel diagnostic and therapeutic solutions for arboviral
infections. This ambitious initiative directly addresses the escalating global health threat
posed by arboviruses, a danger increasingly exacerbated by climate change.

Background: A Growing Arboviral Threat

Arboviruses, including well-known pathogens like dengue, Zika, and chikungunya, are
transmitted by arthropods such as mosquitoes. The global risk of infection from these
viruses is on the rise, primarily due to global warming expanding the habitats of their
insect vectors. This creates an urgent public health challenge, highlighting the critical
need for effective vaccines, targeted treatments, and rapid diagnostic tools to curb their
spread and impact. Nanotechnology, with its inherent minute scale and multifunctional
capabilities, is uniquely positioned to offer innovative tools for viral detection,
prevention, and treatment. Strategic investments in this field are essential for bolstering
preparedness against future pandemics and enhancing global health security.

Technical Insights: Engineering Antiviral Nanomaterials

This research project harnesses the extraordinary properties of nanoscale materials,
particularly their high surface area-to-volume ratio, precisely tunable surface chemistry,
and intrinsic ability to interact at the molecular level with biological entities. The core
focus is on developing functional nanoparticles or nanocoatings engineered with specific
capacities: either to inhibit the binding of viral particles to host cells or to directly
interfere with viral gene replication mechanisms. When integrated into sensor surfaces,
these antiviral nanomaterials are designed to function as highly sensitive and rapid
diagnostic platforms for arboviruses. Furthermore, they are being developed as
advanced carriers for Drug Delivery Systems (DDS), enabling the selective transport of
therapeutic agents directly to virus-infected cells. This approach aims to significantly
enhance drug efficacy while simultaneously minimizing off-target side effects. The entire
research endeavor, co-financed by the European Regional Development Fund, is
committed to adhering to stringent scientific standards and regulatory requirements,
with a clear roadmap towards future clinical application and commercialization.



Strategic Vision and Future Outlook

ProChimia Surfaces' research project represents a pivotal advancement in solidifying
nanotechnology's role in the fight against arboviral threats. Future stages of the work will
rigorously evaluate the efficacy and safety of the developed antiviral nanomaterials
through comprehensive in vitro and in vivo studies. Concurrently, efforts will focus on
validating their scalability for large-scale production, a crucial step for widespread
adoption. The ultimate vision includes the commercialization of these nanomaterials as
advanced diagnostic kits for arboviral infections, protective surface coatings for
environmental prevention, or as direct antiviral therapeutic agents. This initiative
underscores nanotechnology's profound potential to deliver powerful, innovative
solutions to novel health challenges driven by climate change, offering substantial
contributions to the global health community and fortifying our collective resilience
against future outbreaks.

Source: https://www.prochimia.com/news/26
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#31 Iran Proposes Nanotechnology Regional
Cooperation and ISO Standardization at ANF Summit
2026

OVERVIEW

At the 2026 ANF Summit, Iran unveiled significant proposals aimed at bolstering

regional cooperation in micro and nanoelectronics, with a strong focus on ISO

standardization for nanotechnology. Key initiatives include establishing unified

evaluation criteria for graphene and other 2D materials in energy storage, and
harmonizing performance assessment methods for thermal-insulating nano-coatings.

These efforts seek to accelerate technological adoption and market integration by

providing a common technical foundation across the region.
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Background

Nanotechnology, with its innovative application potential, is recognized as a powerful
driver of global economic growth. However, its rapid development has often outpaced
the establishment of international standardization for safety, quality, and performance.
Particularly in the Middle East, where investment in nanotechnology is increasing, a
common technical foundation through standardization is essential to translate research
findings into practical applications. Iran's proposals can be seen as a strategic move to
establish its technological leadership while promoting the overall maturity of the
regional nanotechnology ecosystem, fostering both technical cooperation and deeper
economic integration and knowledge sharing within the region.

Key Findings

At the 2026 ANF Summit, Iran presented concrete proposals to bolster regional
cooperation in micro and nanoelectronics. These initiatives include supporting the
development of International Organization for Standardization (ISO) standards for
nanotechnology, specifically focusing on unifying evaluation criteria for graphene and
other two-dimensional (2D) materials in energy storage, and harmonizing performance
assessment methods for thermal-insulating nanocoatings.

Technical Details

Iran's proposed initiatives aim to lay a foundational framework for enhancing the
technical reliability and market acceptance of nanomaterials. Unified criteria for
evaluating graphene and 2D materials in energy storage are critical for objective
performance comparison and verification in next-generation devices such as batteries
and supercapacitors. This will facilitate more efficient research and development and
improve product quality assurance. Harmonizing performance assessment methods for
thermal-insulating nanocoatings will establish common protocols for accurately
measuring the efficacy of nano-based insulation materials, which are extensively applied
in construction, aerospace, and automotive sectors. For example, introducing
standardized test methods for evaluating thermal conductivity, durability, and adhesion
of nanocoatings will boost product comparability and consumer trust. Such
standardization activities are central to accelerating the commercialization of
nanomaterials and fostering technological innovation within the regional economy.



Strategic Significance and Outlook

Iran's proposal for ISO standardization in nanotechnology offers a model for regional
cooperation within international nanotechnology governance. The immediate focus now
shifts to whether this proposal will be specifically considered and adopted by ISO and
other relevant international organizations. If successful, it would significantly streamline
the research, development, manufacturing, and market entry of nanomaterials across the
Middle East, facilitating their integration into global supply chains. This initiative marks a
crucial step toward bolstering the reliability and encouraging the widespread adoption
of nanomaterials, ultimately contributing to addressing diverse societal challenges,
including improved energy efficiency, environmental protection, and advancements in
medicine.

Source: https://www.tehrantimes.com/news/528276/ANF-Summit-Iran-puts-forward-proposals-to-foster-

regional-co-op
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#32 Porous Framework Materials like MOFs and COFs
Contribute to Removing Emerging Contaminants,
Including PFAS, from Water

OVERVIEW

This article discusses the application of Metal-Organic Frameworks (MOFs), Covalent-

Organic Frameworks (COFs), and other porous framework materials for water

purification, particularly for emerging pollutants like PFASs. The tunable band gap of

these materials allows for better matching with light spectra to degrade specific
contaminants, with narrowed band gaps beneficial for organic pollutants and wider

band gaps enhancing selectivity for persistent inorganic pollutants. This highlights

their potential in developing advanced, sustainable water treatment solutions.
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Key Findings

This paper demonstrates that Metal-Organic Frameworks (MOFs), Covalent-Organic
Frameworks (COFs), and other porous framework materials are exceptionally promising
for water purification, especially for removing emerging contaminants like PFAS (per-
and polyfluoroalkyl substances). These materials effectively degrade and remove
pollutants due to their tunable pore structures and optical properties.

Technical / Clinical Details

MOFs and COFs are crystalline porous materials formed by the self-assembly of organic
linkers with metal ions (for MOFs) or solely organic linkers (for COFs). Their key features
include precisely designable pore sizes, immense surface areas, and tunable electronic
band structures. This tunable band gap is crucial for photocatalytic applications, as it
allows for optimizing the light spectrum to match the degradation efficiency of specific
pollutants. For example, MOFs/COFs with narrower band gaps exhibit enhanced visible-
light response, which is advantageous for degrading organic pollutants such as
pharmaceuticals and pesticides. Conversely, materials with wider band gaps offer more
selective catalysis, suitable for degrading or adsorbing persistent inorganic pollutants
like PFAS. The research team showed that these materials can remove water pollutants
through multiple mechanisms, including photocatalytic degradation, adsorption, and
membrane separation. Particularly for PFAS, specific pore designs can potentially achieve
high adsorption selectivity and removal efficiency tailored to their molecular structures.
Furthermore, these materials boast excellent chemical and thermal stability and are
regenerable, making them attractive as sustainable water treatment solutions.

Background & Context

Global water scarcity and water pollution are among the most critical environmental
challenges facing humanity. Emerging contaminants, especially PFAS, pose severe threats
to public health and the environment due to their widespread use and persistence.
Conventional water treatment technologies struggle to completely remove these
pollutants, necessitating highly efficient and sustainable new purification technologies.
Porous materials like MOFs and COFs, with their unique structures and functionalities, are
garnering attention as game-changers in this field, with active research and development
efforts underway in both academia and industry.



Strategic Significance & Outlook

Porous framework materials like MOFs and COFs hold immense potential for water
purification, particularly for the removal of emerging contaminants. Future research will
focus on developing more efficient synthesis routes, validating scalability for large-scale
production, and evaluating long-term performance and cost-effectiveness in actual
water treatment plants. Progress is also expected in designing hybrid materials to further
enhance selectivity for specific pollutants and integrating with sensing functionalities for
smart purification systems. If this technology is commercialized, it is expected to
significantly contribute to ensuring safe drinking water supplies and sustainable water
resource management globally, offering a robust and adaptable solution to complex
water quality issues.

Source: https://pubs.rsc.org/cs/article/doi/10.1039/d6cs00594b/1280990/MOFs-COFs-and-other-porous-
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#33 CAD Blueprint-Guided Diffusion Achieves Precision
Programming of Protein Shapes for Advanced
Nanostructure Design

OVERVIEW

A groundbreaking study introduces a novel method for precisely programming

protein shapes using CAD blueprint-guided diffusion, enabling unprecedented

control over nanoscale architectural design. This approach transitions protein

engineering from empirical methods to highly predictive digital design principles. The
advance promises to revolutionize the development of next-generation nanodevices

and biomaterials by enabling the creation of complex, functional nanostructures with

high fidelity.
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Key Findings

In a recent preprint, scientists have successfully established an innovative method for
programming protein shapes directly from Computer-Aided Design (CAD) blueprints.
This breakthrough, termed "CAD blueprint-guided diffusion," offers unparalleled
precision and control in designing protein structures, heralding a new era for advanced
nanostructure engineering.

Technical Details

The method initiates by defining the desired protein structure as a digital CAD model.
Subsequently, a diffusion mechanism is employed to guide the self-assembly of protein
molecules based on this digital blueprint. Specifically, designed "scaffolds" spatially
direct the arrangement of protein components, culminating in the formation of complex
nanoscale geometries that precisely match the initial CAD design. This process diverges
significantly from traditional random screening or empirical adjustments, yielding
predictable and highly reproducible results. Researchers report successful construction of
intricate hollow capsule structures with multiple functional sites and nanoparticles with
specific interaction domains, demonstrating the technique's versatility and precision.

Background & Context

Protein engineering has been pivotal in drug discovery, enzyme design, and biomaterial
development, yet precise control over three-dimensional nanoscale structures has
remained a significant challenge. The stringent control of shape at the nanoscale is
critical for determining the performance of functional materials and devices. Prior
techniques relied on algorithms for predicting structures from amino acid sequences or
structure-based design, which faced limitations in crafting complex or multi-component
architectures. The CAD blueprint-guided diffusion method represents a paradigm shift
by applying macro-scale engineering design principles to the molecular level, offering a
more deterministic path to novel protein architectures.



Strategic Significance & Outlook

This technology holds vast potential for applications across nanomedicine, including
targeted drug delivery systems, high-performance catalytic nanobiosensors, self-healing
materials, and scaffolds for regenerative medicine. For instance, it could enable the
design of nanorobots that specifically bind to diseased cells or nanocages with
optimized structures for maximizing enzyme activity. Furthermore, when combined with
artificial intelligence, this approach could accelerate the automated design and synthesis
of even more complex and diverse nanostructures, forming an indispensable
foundational technology for the future advancement of materials science and
bioengineering globally. The ability to dictate protein form with digital precision opens
avenues for creating entirely new classes of functional biomaterials with tailored
properties.

Source: #
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#34 HydroGraph Inc. to Establish First Large-Scale U.S.
Graphene Production Facility in Texas

OVERVIEW

HydroGraph Clean Power Inc. announced plans to build its first large-scale graphene

production facility in Belleville, Texas, after securing a long-term acetylene gas supply

and land lease agreement with Western International Gas & Cylinders, Inc. This

strategic move aligns with growing U.S. federal interest in securing a domestic supply

chain for critical materials, including graphene. The facility is set to significantly boost

domestic graphene output and support advanced material applications across various

industries.
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Key Findings

HydroGraph Clean Power Inc. has announced a significant milestone in its graphene
manufacturing capabilities: the establishment of its first large-scale U.S. graphene
production facility in Belleville, Texas. This ambitious project is underpinned by a long-
term acetylene gas supply and land lease agreement with Western International Gas &
Cylinders, Inc.

Technical / Clinical Details

HydroGraph's graphene production relies on its proprietary "Detonation Graphene"
technology, a process that utilizes controlled explosions to efficiently produce high-
quality graphene at scale. The new Texas facility is projected to have the capacity to
produce thousands of tons of graphene annually, enabling supply to a diverse range of
industrial applications. The strategic choice of the Belleville location factors in access to
raw materials, logistical advantages, and proximity to the rapidly expanding U.S.
graphene market. This facility will allow HydroGraph to meet the growing demand for
graphene in sectors such as automotive, aerospace, electronics, and energy storage,
where its unique properties can provide significant performance enhancements.

Background & Context

The United States faces an urgent need to strengthen its domestic supply chains for
critical materials, driven by concerns over national security and economic independence.
Graphene, with its exceptional electrical conductivity, mechanical strength, and thermal
properties, is considered a core material for next-generation technologies. There is a
concerted effort to reduce reliance on foreign sources, particularly from countries like
China. HydroGraph's investment is timely, coinciding with strong U.S. federal
government interest in building domestic production capabilities for strategic materials
like graphene, underscoring the project's national importance. The company has already
reported several commercial advancements, and this facility construction will further
solidify its market position.



Strategic Significance & Outlook

The operational launch of the Belleville facility represents a crucial step in HydroGraph's
growth strategy, poised to accelerate the market adoption of its graphene products. It is
expected to establish HydroGraph as a key graphene supplier in the U.S. market and
foster the development of new graphene-based products. Furthermore, the localization
of critical material production is anticipated to enhance innovation and competitiveness
within U.S. manufacturing, contributing to future economic growth. HydroGraph also
continues to update on its corporate reorganization and listing plans, drawing
considerable attention from investors and industry stakeholders keen on the future
trajectory of advanced materials.

Source: https://event.choruscall.com/mediaframe/webcast.html?webcastid=AoMnRHvj
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#35 QD-OLED Quantum Dot Materials Market Enters
Growth Phase with Samsung Display Shipping Over 5
Million Panels

OVERVIEW

This article summarizes an SMR report on the global market for quantum dot film and

on-chip materials for QD-OLEDs, which is projected for significant growth. The

expansion is driven by increasing QD-OLED panel shipments and rising adoption in

gaming and professional monitors. Samsung Display's cumulative shipment of over 5
million QD-OLED monitor panels by March 2026 signifies a transition from limited

release to sustained commercial production and material consumption.
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This article provides an overview of a market research report on the global market for
Quantum Dot Film and On-Chip Materials for QD-OLEDs, published by SMR.

Report Overview

According to a report from market research firm SMR, the global market for quantum
dot film and on-chip materials tailored for QD-OLED (Quantum Dot Organic Light
Emitting Diode) technology is entering a significant growth phase. This expansion is
strongly propelled by increasing shipments of QD-OLED panels and their growing
adoption, particularly in high-end products like gaming and professional monitors. The
fact that Samsung Display shipped over 5 million cumulative QD-OLED monitor panels
by March 2026 clearly indicates a shift in market demand from limited initial releases to a
phase of sustained commercial production and continuous material consumption.

Key Findings

The global market for quantum dot films and on-chip materials for QD-OLED is
rapidly expanding, driven by the increasing adoption of QD-OLED display technology
across various applications.

Notably, the rising demand for QD-OLED panels in high-value markets such as
gaming monitors and professional displays is a primary driver of market growth.
These markets highly value the superior color reproduction and fast response times
offered by QD-OLED technology.

Samsung Display is a key pioneer in QD-OLED technology, and its cumulative unit
shipments exceeding 5 million by March 2026 demonstrate that QD-OLED is
solidifying its position in the market.

This shipment performance implies stable demand for quantum dot material
suppliers, which is expected to foster further technological innovation and scale-up in
production for related materials.

The market is anticipated to evolve further through advancements in quantum dot
material efficiency, cost reduction strategies, and adherence to environmental
regulatory compliance.



About the Publisher

SMR (Market Research Report) is a research firm that provides detailed market
intelligence reports specializing in specific industry sectors. They offer profound insights
into market size, growth forecasts, key trends, and competitive landscapes, assisting
corporations in their strategic planning processes.
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#36 Nanoscience Instruments to Showcase Advanced
Nanomaterial Manufacturing and Characterization
Solutions at ACS Fall 2026

OVERVIEW

Nanoscience Instruments announced it will exhibit advanced solutions for

nanomaterial manufacturing and characterization at the American Chemical Society

(ACS) Fall 2026 conference in Chicago. Their technology spans diverse applications in

polymer science, biomaterials, and surface chemistry, from electrospinning nanofibers
to precisely evaluating surface and interface properties. This allows researchers and

engineers to more efficiently and accurately develop and analyze nanoscale materials.
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Key Findings

Nanoscience Instruments has announced its plans to prominently showcase innovative
solutions for nanomaterial fabrication and characterization at the American Chemical
Society (ACS) Fall 2026 conference, scheduled for August 24-26 in Chicago, Illinois, USA.
Their technology is poised to enable precise material development and analysis at the
nanoscale, thereby accelerating the pace of research and development across critical
sectors.

Technical / Clinical Details

The solutions presented by Nanoscience Instruments encompass the entire lifecycle of
nanomaterials. Specifically, they include electrospinning equipment for the efficient
production of high-performance nanofibers, alongside advanced characterization tools
such as Scanning Probe Microscopes (SPM) and Atomic Force Microscopes (AFM) for
atomic-level analysis of material surface morphology, composition, and interfacial
properties. These technologies are indispensable for a wide range of applications:
exploring new synthetic routes in polymer science, optimizing cell-material interactions
in biomaterials, and elucidating catalytic activity or adsorption mechanisms in surface
chemistry. The company's systems are crucial for gaining a deep understanding of the
structure-function relationships in nanoscale materials, aiming to resolve bottlenecks in
novel material development. The AFM technology, in particular, offers non-destructive,
high-resolution mapping of surface roughness, mechanical properties, and electrical
characteristics, contributing to the prediction and optimization of material performance.



Background & Context

Nanomaterial research and development stand at the forefront of innovation across
numerous industries, including electronics, medicine, energy, and aerospace. In these
fields, the ability to manipulate materials at the nanoscale and precisely control their
properties dictates the performance of next-generation products. However, nanomaterial
fabrication is often complex, and accurately evaluating their intricate structures and
functionalities presents challenges with conventional analytical methods. Companies like
Nanoscience Instruments address these challenges by providing reliable and
reproducible advanced tools, assisting researchers and engineers in maximizing the
potential of nanomaterials. The ACS Fall conference serves as one of the world's largest
events in chemistry and related sciences, acting as a pivotal venue for sharing the latest
discoveries and technological trends.

Strategic Significance & Outlook

Nanoscience Instruments' showcase will streamline the workflow from manufacturing to
characterization in the nanomaterials field, accelerating new discoveries. The widespread
adoption of their solutions is expected to drive the practical implementation of diverse
nanotechnology products, including higher-performance battery materials, more
effective drug delivery systems, more durable coatings, and innovative sensors.
Furthermore, by fostering deeper collaboration between academia and industry, the
bridge from fundamental research to applied development will be strengthened,
maximizing the societal benefits delivered by nanotechnology. In the future, these
advanced tools also hold the potential for integration with AI and machine learning,
further automating and accelerating the material discovery process.
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