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This Week's Keyword

Nanomaterials
Driving breakthroughs in energy, health, electronics

29
articles

Total Articles Analyzed

17
countries

Source Countries/Regions

16,933
PPI

Highest QD-LED Resolution

30
seconds

Fastest MXene Production

All 29 Articles This Week ― 5-Axis Evaluation Matrix
How to read columns ― Tech Novelty: degree of breakthrough Market Proximity: closeness to commercialization Market Impact:
industry-wide effect Data Reliability: quantitative data & peer review US/EU Relevance: direct impact on US/European companies & supply
chains

# Article Title Type Tech
Novelty

Market
Proximity

Market
Impact

Data
Reliability

US/EU
Relevance Summary

#01 h-BN Thermal Mgmt Research
●●●○

○
●●●●

○
●●●●

○
●●○○

○
●●●●

○

h-BN is crucial for electronic thermal
management and semiconductor substrates, with
new CVD methods enabling large-scale
production.

#02
QD-OLED Monitor
Dom.

Market
Overview

●●○○
○

●●●●
●

●●●●
○

●●●○
○

●●●●
○

QD-OLED dominates 2026 OLED monitor market
with superior color and HDR, driven by Samsung
Display.

#03 SiQD Drug Delivery Research
●●●●

○
●○○○

○
●●●○

○
●●●●

●
●●●○

○

SiQDs functionalized with carboxyl groups show
optimized binding for anticancer drug
thioguanine, advancing targeted delivery.

#04
MSN NSCLC
Nanocarrier

Research
●●●○

○
●○○○

○
●●●○

○
●●○○

○
●●●●

●

MSN-based nanocarrier with liposome and
targeting agent shows promise for efficient,
low-toxicity NSCLC drug delivery.

#05
Nanoplatelet
Theranost.

Research
●●●●

○
●●○○

○
●●●●

○
●●○○

○
●●●●

●

Multifunctional nanoplatelet platform enables
broad radioisotope compatibility for theranostic
tumor imaging and targeted radionuclide therapy.

#06 GBM Nano-Therapies Research
●●●●

○
●●○○

○
●●●●

○
●●○○

○
●●●●

●

Nanoparticles are breaking the BBB for
glioblastoma treatment, enabling diverse physical
therapies from preclinical to early clinical stages.

#07 LNP Beta Cell RNA Research
●●●●

○
●●○○

○
●●●●

○
●●●●

●
●●●●

●

LNP composition and ligand targeting are
optimized for highly efficient, specific RNA
delivery to pancreatic beta cells, crucial for
diabetes therapies.

#08
QD-LED AR/VR 16k
PPI

Research
●●●●

●
●●○○

○
●●●●

●
●●●●

○
●●●●

●

Cambridge's CATP enables 16,933 PPI
ultra-high-resolution cadmium-free QD-LED
displays, revolutionizing AR/VR.

#09 First Graphene Exp.
Corporat

e
Strategy

●○○○
○

●●●●
●

●●○○
○

●●●●
○

●●●●
○

First Graphene expands globally by acquiring
US-based Mito Material Solutions and entering the
Chinese market with PureGRAPH CEM.

#10
GMG Graphene
Battery

New
Product

●●●●
○

●●●○
○

●●●●
○

●●●●
○

●●●●
○

GMG demonstrates scalable >1000 mAh
graphene aluminum-ion pouch cells, accelerating
next-gen battery commercialization.

#11
LANL QD
Photochem.

Research
●●●●

●
●○○○

○
●●●○

○
●●○○

○
●●●●

●

LANL research reveals magnetic dopants enhance
quantum dot photochemical reactions, boosting
potential for photocatalysis and solar cells.
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#12 Nanocatalyst 'Switch' Research
●●●●

●
●○○○

○
●●●●

○
●●●○

○
●●●●

●

Silver nanocatalysts in solid oxide cells exhibit a
'hidden switch' for active sites, optimizing for
power or hydrogen production.

#13 MXene Gas Etching Research
●●●●

●
●●○○

○
●●●●

○
●●●○

○
●●●●

●

Rice University's ultrafast gas-phase etching for
MXene eliminates toxic HF, enabling scalable,
eco-friendly production in 30 seconds.

#14 Graphene Ballistics New
Product

●●○○
○

●●●○
○

●●○○
○

●●○○
○

●●●●
○

Premier Graphene JV targets defense with
graphene-based ballistic systems for lighter,
stronger personal and vehicle armor.

#15 CNTs in Li-ion Batt. Market
Overview

●●○○
○

●●●●
●

●●●●
○

●●○○
○

●●●●
○

CNTs are indispensable conductive additives in
Li-ion batteries, enhancing performance and
driving demand in the EV market.

#16 Serina LNP License
Corporat

e
Strategy

●●●○
○

●●●●
○

●●●●
○

●●●●
○

●●●●
●

Serina licenses POZ polymer tech to Pfizer for LNP
drug delivery, boosting LNP-based medicine and
SER-252 clinical development.

#17 Nano Skincare Iran New
Product

●●○○
○

●●●●
●

●●○○
○

●●○○
○

●●○○
○

Pars Hanan Tabriz commercializes
nano-enhanced skincare, improving texture and
absorption, and expanding market supply.

#18 Prostate Nano-Med Research
●●●○

○
●●○○

○
●●●●

○
●●●●

●
●●●●

○

PSMA-targeted nanomedicine for prostate cancer
improves drug delivery and reduces toxicity, but
manufacturing costs hinder clinical translation.

#19 MPN Green H2 Research
●●●●

○
●●○○

○
●●●●

○
●●●●

●
●●●●

●

MPN-coated nanoparticles enable highly efficient
hydrogen evolution, reducing green hydrogen
production costs.

#20 Waste LDPE CNT EMI Research
●●●●

○
●●○○

○
●●●○

○
●●●●

●
●●●○

○

CNTs from waste LDPE achieve 26.3 dB EMI
shielding, offering a sustainable solution for
high-performance materials.

#21
3D Polyimide/CNT
Batt.

Research
●●●●

○
●●○○

○
●●●●

○
●●●●

●
●●●●

●

A 3D polyimide/CNT composite electrode boosts
Li-ion battery capacity and durability, promising
high-performance energy storage.

#22 hBN TES Strength Research
●●●●

○
●●○○

○
●●●○

○
●●●●

●
●●●○

○

hBN-modified molten salt nanofluids and Al-hBN
nanocomposites double compressive strength,
enhancing thermal energy storage.

#23 RCC Nano-Immuno Research
●●●○

○
●○○○

○
●●●○

○
●●●●

●
●●●●

○

RCC nano-immunotherapy shows promise for
TME remodeling but faces significant preclinical
hurdles in delivery and manufacturing.

#24
Organ
Nano-Targeting

Analysis
●○○○

○
●○○○

○
●●●○

○
●●●●

●
●●●●

○

Nanomedicine targeting needs rigorous validation
beyond organ accumulation, considering
biological barriers, functional activity, and safety.

#25 MXene Tactile Sensor Research
●●●●

○
●●○○

○
●●●●

○
●●●●

●
●●●●

●

Fully printed single-layer MXene/AgNW/PVP
composite enables decoupled dual-mode tactile
sensing for flexible electronics.

#26 Roivant LNP License
Corporat

e
Strategy

●○○○
○

●●●●
●

●●●●
○

●●●●
○

●●●●
●

Roivant settles with Moderna for $771.6M,
securing cross-licenses for LNP and GalNAc,
underscoring biopharma IP value.

#27 Graphene Concrete New
Product

●●●○
○

●●●○
○

●●●●
○

●●●○
○

●●●●
●

Graphene-enhanced concrete by Concretene
reduces embodied carbon by 20-30%, boosting
durability and decarbonizing construction.

#28 CO2 to Methanol Research
●●●●

○
●●○○

○
●●●●

○
●●●●

●
●●●●

●

Ag-modified Cu foam catalyst achieves 66.16%
Faradaic efficiency for CO2-to-methanol
conversion using supercritical CO2.

#29 LNP Drug Failures Analysis
●○○○

○
●●●●

●
●●●●

○
●●●○

○
●●●●

○

LNP-mRNA success highlights formulation's role,
but poor drug-like properties still cause 10-15%
of drug development failures.

#30 HzOR H2 Production Research
●●●●

○
●●○○

○
●●●●

○
●●●●

●
●●●●

●

Ru/WO3/NF electrocatalyst achieves ultra-low
potential hydrazine oxidation for energy-saving,
high-efficiency hydrogen production.
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#31 OER AEM H2 Prod. Research
●●●●

○
●●○○

○
●●●●

○
●●●●

●
●●●●

●

NiCo-LDH@Mo2CTx/NF anode achieves
high-efficiency OER for green hydrogen in AEM
water electrolysis, reducing reliance on precious
metals.

#32
hBN TENG
Wearables

Research
●●●●

○
●●○○

○
●●●○

○
●●●●

●
●●●●

●

Electric field-assisted hBN TENGs boost charge
storage, enhancing reliability for wearable energy
harvesting.

#33 Magnetic Nanozymes Research
●●●●

○
●●○○

○
●●●●

○
●●●○

○
●●●●

●

EU NESTOR project creates high-efficiency,
biocompatible magnetic nanozymes for
environmental and medical uses.

#34 Curapath LNP CDMO
Corporat

e
Strategy

●●○○
○

●●●●
●

●●●●
○

●●●●
○

●●●●
○

Curapath provides GMP manufacturing for
polymer and lipid nanoparticles, accelerating
nucleic acid therapeutics development.

#35 AGC LNP Capacity
Corporat

e
Strategy

●●○○
○

●●●●
●

●●●●
○

●●●●
○

●●●●
○

AGC Biologics secures major contract for new
Yokohama facility, significantly boosting LNP
production capacity for mRNA therapeutics.

#36 BNCT Breast Cancer Research
●●●○

○
●○○○

○
●●●○

○
●●●●

●
●●●○

○

Nanomaterials journal highlights BNCT targeted
therapy for HER2+ breast cancer, enhancing
precision and efficacy.

#37
Nano Cancer
Therapy

Research
●●●●

○
●●○○

○
●●●●

○
●●○○

○
●●●●

●

US and Irish universities announce breakthroughs
in tumor-selective and multifunctional
nanoparticles for cancer therapy and diagnostics.

#38 EU REACH Nanomats Regulator
y

●○○○
○

●●●●
●

●●●○
○

●●●○
○

●●●●
●

EU's updated REACH roadmap reinforces
chemical safety and nanomaterial regulation,
especially for PFAS, impacting manufacturers.

#39
siRNA/LNP Onco
Prog.

Corporat
e

Strategy

●●●○
○

●●●○
○

●●●●
○

●●●●
○

●●●●
●

SyVento and Biotechna partner for siRNA/LNP
oncology therapeutics, advancing towards early
clinical trials with GMP manufacturing.

#40
0.42nm Semi
Interface

Research
●●●●

●
●●○○

○
●●●●

●
●●●●

○
●●●●

○

NYCU and TSMC achieve 0.42-nm semiconductor
interface breakthrough, enabling smaller, faster,
energy-efficient transistors.

#41
REACH Nano
Grouping

Regulator
y

●○○○
○

●●●○
○

●●●○
○

●●●○
○

●●●●
●

ECHA-funded project proposes a 'sameness &
grouping' framework for nanomaterials under
REACH, aiming to streamline regulation.

#42 AI-mRNA Workflow
Corporat

e
Strategy

●●●○
○

●●●○
○

●●●●
○

●●●●
○

●●●●
●

SyVento and nCode partner to integrate
AI-powered mRNA optimization with CDMO
services, accelerating therapeutic development.

#43 EFSA Talc Safety Regulator
y

●○○○
○

●●●●
●

●●●○
○

●●●○
○

●●●●
●

EFSA urgently seeks toxicological data, including
nanoparticle effects, to reassess talc (E 553b)
food additive safety.

#44 CityUHK Nano Rank Academic
Report

●○○○
○

●○○○
○

●○○○
○

●●●○
○

●●○○
○

CityUHK ranks highly in nanoscience and
nanotechnology, showcasing strong research in
nanomaterials, energy, and biomedical
engineering.

#45
MOF Glass
Processab.

Research
●●●●

○
●●○○

○
●●●●

○
●●●○

○
●●●○

○

New Na/Li additive method enhances MOF glass
processability, improving CO2 and hydrogen
capture for gas separation.

#46 MOF Wastewater Pb Research
●●●●

○
●●○○

○
●●●●

○
●●●●

○
●●●●

●

UoB develops greener, cheaper freeze-drying
MOF production, achieving over 90% lead
removal from wastewater.

#47
Ultra-Low Ir H2
Prod.

Research
●●●●

○
●●●○

○
●●●●

○
●●●●

○
●●●●

●

Smoltek and Heraeus begin 3,000-hour durability
test for ultra-low iridium PEM electrolysis
electrodes (<0.1 mg/cm²).

#48 AI for Nano Research Research
●●●●

●
●●○○

○
●●●●

●
●●●●

○
●●●●

●

Argonne's AI 'DONUT' accelerates nanoscale
materials research hundreds of times, enabling
real-time analysis and 'self-driving' experiments.
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#49
Biogenic Nano
Challs.

Analysis
●○○○

○
●○○○

○
●●●○

○
●●●●

●
●●●○

○

Review outlines challenges in biogenic
nanoparticle production, characterization, and
safety, calling for standardized regulation.

#50
NY NanoTech
Complex

Corporat
e

Strategy

●●○○
○

●●●●
●

●●●●
●

●●●●
○

●●●●
●

NY Creates' Albany NanoTech Complex receives
world's most advanced chip design equipment,
boosting US semiconductor leadership.

#51 MOF Drug Delivery Analysis
●○○○

○
●○○○

○
●●●○

○
●●●●

●
●●●○

○

Review highlights MOF-based small-molecule
drug delivery for cancer, leveraging tunable pores
and stimuli-responsive release.

#52 MOF Gas Sep. Memb. Analysis
●○○○

○
●○○○

○
●●●○

○
●●●●

●
●●●○

○

Review details MOF design for high-performance
gas separation membranes, critical for chemical
and energy industries.

#53 EU Microplastic Reg. Regulator
y

●○○○
○

●●●●
●

●●●●
○

●●●○
○

●●●●
●

EU introduces new 1-year end-use threshold for
microplastic exemption under REACH by 2028,
impacting manufacturers.

#54
Maravai Q2
mRNA/LNP

Corporat
e

Strategy

●○○○
○

●●●●
●

●●●○
○

●●●●
○

●●●●
●

Maravai LifeSciences maintains Q2 guidance,
strengthening TriLink's mRNA, CDMO, and
specialty chemistry segments.

#55 rGO Aircraft Compos. Research
●●●●

○
●●○○

○
●●●●

○
●●●●

●
●●●○

○

rGO-embedded carbon fabric dramatically boosts
electrical conductivity (up to 154.8%) in aircraft
composites, enhancing multifunctionality.

#56
SIB Carbon
Nanofibers

Research
●●●●

○
●●○○

○
●●●●

○
●●●●

●
●●●●

●

N, S-doped carbon nanofibers from PVA show
high performance for sodium-ion battery
electrodes, advancing next-gen energy storage.

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

❶ Is your AR/VR display roadmap obsolete?
Cambridge's 16,933 PPI QD-LED breakthrough via CATP could redefine immersive experiences. Does your
current display technology strategy account for this level of resolution and manufacturing scalability? Assess
competitive gaps immediately.

❷ How will AI accelerate your materials R&D;?
Argonne's 'DONUT' AI tool speeds nanoscale materials research hundreds of times, enabling 'self-driving'
experiments. Are you leveraging similar AI/ML platforms to compress your R&D; cycles and maintain a
competitive edge in new material discovery?

❸ Is your supply chain ready for green hydrogen's cost shift?
Ultra-low iridium PEM electrolysis (Smoltek/Heraeus) promises significant cost reductions for green hydrogen.
Have you assessed the impact of cheaper hydrogen on your energy strategy, and are your procurement teams
exploring new catalyst suppliers?

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 →

QD-LED

0.42nm

AI Nano

MXeneLow Ir H2

GBM Nano

EU Micro

LNP Fail

Item Quadrant ↑ Opportunity ↓ Threat

● QD-LED Critical New display markets Current tech obsolete

● 0.42nm Critical Next-gen chips Lagging chip design

● AI Nano Opp. Faster R&D; —

● MXene Opp. Sustainable materials —

● Low Ir H2 Opp. Cheaper green H2 —

● GBM Nano Opp. Brain cancer therapy —

● EU Micro Threat — Compliance burden
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● LNP Fail Ref. Formulation focus Development risk
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Deep Dive ① ― 16,933 PPI QD-LEDs for AR/VR
#08 | 2026/08/07 | University of Cambridge / Physics.org | Tech Novelty●●●●● Proximity●●○○○ Market
Impact●●●●● Data Reliability●●●●○ US/EU Relevance●●●●●

Cambridge University researchers developed Cracking-Assisted Transfer Printing (CATP), enabling
ultra-high-resolution (16,933 PPI) cadmium-free QD-LED arrays over 4 inches. This breakthrough patterns
quantum dot pixels as small as 600 x 900 nanometers.

CATP significantly boosts electroluminescent performance and operational lifetime, offering a scalable path
for mass production. This technology is poised to revolutionize AR/VR displays by eliminating screen-door
effects and pixelation.

▶ Strategic Analyst's Perspective

Strategic Analyst's Perspective: This is a game-changer for AR/VR displays, pushing resolution
far beyond current capabilities. [Opportunity] for US/EU display manufacturers and AR/VR
OEMs to license or acquire this technology for next-gen products. [Threat] for companies
relying on incremental display improvements, as this could rapidly make existing platforms
obsolete. The published numbers (16,933 PPI) are highly realistic given the academic source
and specific technical details. Technical barriers include scaling CATP for larger substrates and
ensuring long-term stability under various operating conditions. Next actions: [R&D;] Initiate
competitive analysis on display patterning techniques and QD-LED integration by end of
month. [Business Dev] Explore potential licensing discussions with Cambridge University within
the next quarter.

Deep Dive ② ― Ultrafast, Green MXene Manufacturing
#13 | 2026/08/13 | Electronics Online | Tech Novelty●●●●● Proximity●●○○○ Market Impact●●●●○ Data
Reliability●●●○○ US/EU Relevance●●●●●

Rice University developed an ultrafast gas-phase etching process for MXene, completing synthesis in 30
seconds, a dramatic reduction from hours or days for conventional liquid-phase methods. This innovation
eliminates toxic hydrofluoric acid (HF).

The new method significantly reduces hazardous waste, making MXene production more controllable,
scalable, and environmentally friendly. This paves the way for widespread adoption of MXene in energy
storage, electronics, and aerospace applications.
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▶ Strategic Analyst's Perspective

Strategic Analyst's Perspective: This represents a fundamental shift in MXene manufacturing,
addressing key barriers of speed, safety, and environmental impact. [Opportunity] for US/EU
materials & component suppliers to adopt this greener, faster production method, gaining a
significant cost and sustainability advantage. [Threat] for companies relying on traditional,
hazardous MXene synthesis, as they will face competitive pressure and increasing regulatory
scrutiny. The 30-second claim is a significant improvement, but industrial-scale yield and
quality consistency need further validation. Technical barriers include scaling the gas-phase
process to industrial volumes and ensuring material uniformity. Next actions: [R&D;]
Benchmark current MXene production costs and environmental footprint against this new
method by end of month. [Procurement] Identify potential suppliers or partners for sustainable
MXene within the next quarter.
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Deep Dive ③ ― AI Accelerates Nanoscale Materials Research
#48 | 2026/08/11 | AZoNano (Argonne National Laboratory 引用) | Tech Novelty●●●●● Proximity●●○○○ Market
Impact●●●●● Data Reliability●●●●○ US/EU Relevance●●●●●

Argonne National Laboratory developed DONUT, an unsupervised AI tool that accelerates nanoscale
materials research by hundreds of times. This physics-aware neural network enables real-time analysis of
complex X-ray images from nanodiffraction microscopy.

DONUT facilitates autonomous 'self-driving' experiments, dramatically shortening the scientific discovery
cycle for new battery materials, catalysts, and semiconductors. It also lowers barriers for new users to
understand advanced materials.

▶ Strategic Analyst's Perspective

Strategic Analyst's Perspective: This AI breakthrough is transformative for materials science
R&D;, offering unprecedented speed and accessibility. [Opportunity] for US/EU R&D;
departments and technology licensors to integrate similar AI platforms, accelerating discovery
of next-gen materials and gaining a significant competitive edge. [Threat] for companies that
fail to adopt AI-driven research methodologies, risking being outpaced in innovation. The
'hundreds of times faster' claim is ambitious but plausible for specific data analysis tasks.
Technical barriers include integrating such AI with diverse experimental setups and ensuring
robust generalization across different material systems. Next actions: [R&D;] Form a
cross-functional team to evaluate AI/ML tools for materials characterization and experimental
automation by end of month. [Executive] Allocate budget for AI infrastructure and talent
acquisition in materials science within the next quarter.

Other Notable Articles
QD-OLED Dominates 2026 OLED Monitor Market with Superior Color Gamut and HDR Performance (ROG Global)
Tech Novelty●●○○○ Proximity●●●●● Market Impact●●●●○

QD-OLED is the current market leader for high-end monitors; monitor burn-in mitigation is key for adoption.

Graphene Manufacturing Group Updates Next-Gen Graphene Battery Brand, Demonstrates Over 1000 mAh Pouch Cell Production (Graphene
Manufacturing Group)
Tech Novelty●●●●○ Proximity●●●○○ Market Impact●●●●○

GMG's >1000 mAh graphene aluminum-ion pouch cells signal progress towards commercial EV and energy
storage applications.

UKRI Annual Report: Concretene's Graphene-Enhanced Concrete Reduces Embodied Carbon by 20-30%, Driving Construction Decarbonization (UKRI)
Tech Novelty●●●○○ Proximity●●●○○ Market Impact●●●●○

Graphene-enhanced concrete offers a significant path to decarbonize construction with improved durability.

Dublin City and Oregon State Universities Announce Breakthroughs in Nanoparticle-Based Cancer Therapy and Diagnostics (Facebook (Advanced
Functional Materials 引用))
Tech Novelty●●●●○ Proximity●●○○○ Market Impact●●●●○

Tumor-selective nanoparticles for cancer therapy and imaging show promise for reduced side effects and
personalized medicine.

Governor Hochul Announces Arrival of World's Most Advanced Semiconductor Chip Design Equipment at NY Creates' Albany NanoTech Complex (NY
Creates)
Tech Novelty●●○○○ Proximity●●●●● Market Impact●●●●●

US investment in advanced semiconductor equipment at Albany NanoTech strengthens domestic chip R&D;
and manufacturing capabilities.
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Recommended Actions This Week

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

▍Immediate (this week)
• [R&D;] Evaluate Cambridge's CATP QD-LED technology for AR/VR displays to assess competitive
advantage and potential disruption.

• [Procurement] Review EU REACH microplastic regulations (Article #53) to identify affected products
and initiate compliance planning for 2028 deadline.

• [Strategy] Assess the implications of TSMC's 0.42nm interface breakthrough (Article #40) on future
semiconductor design and manufacturing partnerships.

▍Short-term (1 month)
• [R&D;/Materials] Investigate Rice University's gas-phase MXene etching (Article #13) for potential
partnerships or internal adoption for sustainable production.

• [R&D;/AI] Pilot AI-powered materials discovery tools (e.g., Argonne's DONUT, Article #48) to
accelerate internal nanoscale materials research cycles.

• [Business Dev] Analyze the market for ultra-low iridium PEM electrolysis (Article #47) to identify
opportunities in green hydrogen production and potential suppliers.

▍Medium-long term (quarter+)
• [R&D;/Pharma] Track clinical development of nanoparticle-based glioblastoma therapies (Article #06)
for potential licensing or acquisition targets.

• [Strategy] Develop a long-term roadmap for advanced display technologies, incorporating
ultra-high-resolution QD-LEDs for future product lines.

• [Procurement/Legal] Diversify LNP/mRNA component and CDMO supply chains (Articles #26, #34,
#35, #54) considering IP landscape and manufacturing capacity expansions.

troy-technical.jp/en | Original curation. Article copyrights belong to respective authors. | Gemini API + Claude | 2026-08-16



Nanotechnology — Selected
Articles

Date: 2026-08-16

Articles: 56



Table of Contents

#01 Hexagonal Boron Nitride (h-BN) Gains Prominence in Electronic Thermal Management
and Semiconductor Substrates

#02 QD-OLED Dominates 2026 OLED Monitor Market with Superior Color Gamut and HDR

Performance

#03 Silicon Quantum Dot Functionalization Optimizes Anticancer Drug Thioguanine Delivery
System

#04 Novel Mesoporous Silica Nanoparticle (MSN)-Based Nanocarrier Targets Non-Small Cell
Lung Cancer (NSCLC)

#05 Novel Multifunctional Nanoplatelet Platform Optimizes Tumor Imaging and Radioligand

Therapy

#06 Nanoparticles Breach Blood-Brain Barrier for Glioblastoma Treatment, Enabling
Magnetic, Photothermal, and Sonodynamic Therapies

#07 Integrated LNP Composition and Ligand Targeting Dramatically Enhances Pancreatic
Beta Cell-Directed RNA Delivery

#08 Cambridge University Demonstrates 16,933 PPI Ultra-High-Resolution QD-LED Displays
via Cracking-Assisted Transfer Printing (CATP)

#09 First Graphene Accelerates Business Expansion with Mito Material Solutions Acquisition
and China Market Entry; 1.04 Million Performance Rights Lapse

#10 Graphene Manufacturing Group Updates Next-Gen Graphene Battery Brand,

Demonstrates Over 1000 mAh Pouch Cell Production

#11 Los Alamos National Laboratory Scientists Elucidate Mechanism of Magnetic Dopants
Enhancing Quantum Dot Photochemical Reactions

#12 Scientists Discover 'Hidden Switch' in Silver Nanocatalysts: Active Sites Toggle Between
Power and Hydrogen Production in Solid Oxide Cells

#13 Rice University Develops Ultrafast Gas-Phase Etching Process for MXene Manufacturing

in 30 Seconds, Reducing Toxic Waste

#14 Premier Graphene Inc. Announces Strategic Defense Manufacturing Expansion with HGI
Industrial Technologies & Nova Graphene Joint Venture to Develop Graphene-Based Ballistic
Systems

#15 Carbon Nanotubes (CNTs) Dramatically Boost Lithium-Ion Battery Performance, Driving

Demand in Electric Vehicle Market



#16 Serina Therapeutics Non-Exclusively Licenses POZ Polymer Technology for LNP Drug
Delivery Formulations to Pfizer, Accelerating Clinical Development of Investigational Drug
SER-252

#17 Pars Hanan Tabriz Enhances Skincare Product Quality with Nanotechnology, Expands
Market Supply

#18 Prostate Cancer Nanomedicine Shows Improved Pharmacokinetics and Reduced
Systemic Toxicity with PSMA-Targeted Nanoplatforms and TME-Responsive Therapies, but
Manufacturing Costs Remain a Challenge

#19 Metal-Phenolic Networks Support Electrocatalytic Hydrogen Evolution on Nanoparticle
Surfaces, Contributing to Green Hydrogen Production Cost Reduction

#20 Carbon Nanotubes Derived from Waste LDPE Achieve 26.3 dB Electromagnetic
Shielding, Bridging Environmental Sustainability and High-Performance Materials

#21 ACS Publications: 3D Conductive Network Integrated Polyimide/Carbon Nanotube
Composite Developed for High-Performance Lithium-Ion Battery Electrodes, Demonstrating

High Capacity and Durability

#22 ResearchGate: hBN-Modified Molten Salt Nanofluids Achieve 2x Compressive Strength,
Advancing Thermal Energy Storage Applications

#24 Renal Cell Carcinoma Nano-Immunotherapy Shows Potential for Remodeling Tumor
Microenvironment, Yet Remains Preclinical with Challenges in Uneven Delivery and

Manufacturing

#25 Organ-Targeting Nanomedicine: Delivery Performance Determined by Biological Barriers
and Disease Remodeling; Functional Activity and Safety Validation are Critical Challenges

#26 ACS Publications: Fully Printed Single-Layer MXene/AgNW/PVP Composite Array
Developed for Structurally Decoupled Dual-Mode Tactile Perception

#27 Roivant Sciences Receives $771.6 Million Settlement from Moderna Lawsuit, Enters
Cross-Licensing Agreement for LNP and GalNAc Technologies

#28 UKRI Annual Report: Concretene's Graphene-Enhanced Concrete Reduces Embodied
Carbon by 20-30%, Driving Construction Decarbonization

#29 Ag-Modified Cu Foam Catalyst Achieves 66.16% Faradaic Efficiency in Selective
Electrocatalytic CO2 Reduction to Methanol from Supercritical CO2, Presenting a New

Strategy for High-Efficiency CO2 Valorization

#30 Pharmaceutical Formulation Development Soars with LNP-Delivered mRNA Vaccines, Yet
Poor Drug-Like Properties (Solubility, Permeability, PK) Account for 10-15% of Development
Failures



#31 Ru/WO3/NF Heterostructured Electrocatalyst Achieves 0.11 V vs RHE for Hydrazine
Oxidation, Sustaining 400 mA cm–2 for Energy-Saving Hydrogen Production

#32 Non-Precious Metal Anode 'NiCo-LDH@Mo2CTx/NF' Achieves 393 mV Overpotential at

100 mA cm–2 for High-Efficiency Oxygen Evolution Reaction in Anion Exchange Membrane
Water Electrolysis

#33 Electric Field-Assisted Enhanced Charge Storage in hBN-Based Triboelectric
Nanogenerators Improves Reliability for Wearable Energy Harvesting

#34 EU-Funded NESTOR Project Develops High-Efficiency Magnetic Nanozymes Without

Sacrificing Biological Safety, Advancing Environmental Remediation and Medical Applications

#35 Curapath Accelerates Advanced Therapeutics Development with GMP Manufacturing
Services for Polymer & Lipid Nanoparticles for Nucleic Acid Delivery

#36 AGC Biologics Secures Multi-Million Dollar Manufacturing Deal for Yokohama Facility,
Boosting LNP Production Capacity

#37 MDPI's 'Nanomaterials' Features Four Studies on Nanomaterial Applications, Including

BNCT Targeted Therapy for HER2-Positive Breast Cancer (August 7, 2026 Issue)

#38 Dublin City and Oregon State Universities Announce Breakthroughs in Nanoparticle-
Based Cancer Therapy and Diagnostics

#39 EU Updates REACH Restrictions Roadmap 2026, Signals Stronger Commitment to
Chemical Safety and Consistent Nanomaterial Regulation

#40 SyVento Biotech and Biotechna Partner on siRNA/LNP Onco Therapeutics Program,
Advancing Towards Early Clinical Trials

#41 Taiwan's NYCU and TSMC Achieve 0.42-Nanometer Semiconductor Interface
Breakthrough, Revolutionizing Transistor Performance

#42 ECHA-Funded Blue Frog Project Proposes New Framework for Nanomaterial 'Sameness

& Grouping' Under REACH Regulation

#43 SyVento BioTech and nCode Partner for AI-Powered End-to-End mRNA Therapeutic
Development Workflow

#44 EFSA Urgently Calls for Toxicological Data, Including Nanoparticle Considerations, to
Update Talc (E 553b) Food Additive Safety Assessment

#45 CityUHK Ranks 1st in Hong Kong, 41st Worldwide in Nature Index 2026 Nanoscience

and Nanotechnology Supplement

#46 Researchers Discover New Method to Enhance MOF Glass Processability with Sodium
and Lithium, Improving CO₂ and Hydrogen Capture Capabilities

#47 University of Birmingham Develops Greener, Cheaper MOF Production via Freeze-Drying,
Achieves Over 90% Lead Removal in Wastewater



#48 Smoltek Hydrogen and Heraeus Precious Metals Initiate 3,000-Hour Durability Test for
Ultra-Low Iridium PEM Water Electrolysis Electrodes (Below 0.1 mg/cm²)

#49 Argonne National Laboratory's Unsupervised AI 'DONUT' Accelerates Nanoscale

Materials Research by Hundreds of Times, Enabling 'Self-Driving' Experiments

#50 Frontiers Review Outlines Challenges in Production, Characterization, and Use of
Biogenic Nanoparticles

#51 Governor Hochul Announces Arrival of World's Most Advanced Semiconductor Chip
Design Equipment at NY Creates' Albany NanoTech Complex

#52 ACS Publications Review Outlines Advances in MOF-Based Small-Molecule Therapeutic
Delivery Systems for Cancer Treatment

#53 Frontiers Review Details Designable Features of MOFs and Their Application in Diverse
Gas Separation Membranes

#54 EU to Introduce New 1-Year End-Use Threshold for Microplastic Exemption Under REACH
Regulation by 2028

#55 Maravai LifeSciences Maintains Revenue Guidance in Q2, Strengthens TriLink's mRNA,
CDMO, and Specialty Chemistry Segments

#56 ASCE Library Paper: rGO-Embedded Carbon Fabric Boosts Electrical Conductivity of
Aircraft Composites by Up to 154.8%

#57 Royal Society of Chemistry Paper: Centrifugally-Spun PVA-Based N, S-Doped Carbon

Nanofibers Developed for High-Efficiency Sodium-Ion Battery Electrodes



#01 Hexagonal Boron Nitride (h-BN) Gains Prominence
in Electronic Thermal Management and Semiconductor
Substrates

OVERVIEW

As of 2026, hexagonal boron nitride (h-BN) is playing a crucial role in thermal

management solutions for electronic devices due to its excellent thermal conductivity,

electrical insulation, and chemical stability. Its incorporation into semiconductor

device substrates and thermal interface materials (TIMs) significantly contributes to
maintaining optimal device temperatures. This property is essential for enhancing the

reliability and efficiency of high-performance electronics.

Published Date unknown  CNC Cutting & Drilling Machines  Unknown



IN DEPTH

Key Findings

Hexagonal boron nitride (h-BN), leveraging its exceptional thermal conductivity, high
electrical insulation, and superior chemical stability, is positioned as a cornerstone for
thermal management solutions in electronics in 2026. Its expanding utilization as a
substrate material and thermal interface material (TIM) in semiconductor devices is
significantly contributing to efficient heat dissipation and stable operating temperature
maintenance. This translates into a remarkable improvement in the reliability and
longevity of increasingly high-performance electronic devices.

Technical / Clinical Details

H-BN is a 2D material with a layered structure similar to graphene, exhibiting high in-
plane thermal conductivity but uniquely acting as an electrical insulator. This
combination makes it ideal for semiconductor applications requiring efficient heat
diffusion alongside robust electrical insulation. Specific applications include:

Semiconductor Device Substrates: As a substrate for high-power semiconductors
like GaN (gallium nitride), h-BN provides high thermal conductivity, preventing
performance degradation due to self-heating. This property is indispensable for next-
generation high-speed and high-frequency devices.

Thermal Interface Materials (TIMs): Used as TIMs between CPUs/GPUs and
heatsinks, h-BN demonstrates superior heat transfer capabilities. It rapidly dissipates
heat generated by devices to the external environment, preventing performance
drops and failures due to overheating. It offers higher thermal conductivity and
reliability compared to traditional TIMs.

Dielectric and Insulation Layers: In high-density integrated circuits, h-BN provides
excellent dielectric and insulating properties, reducing signal interference and
enhancing device operational stability.

Corrosion-Resistant Coatings: Its high chemical stability also makes it suitable for
protective coatings on electronic components used in harsh environments.



Recent research has reported a novel method for directly synthesizing ultrathin, oriented
h-BN films on Si(001) substrates using a continuous flow CVD process with borazine as a
single precursor. This opens the way for large-scale manufacturing of h-BN-based
microelectronics and optoelectronic devices on CMOS-compatible substrates.

Background & Context

Modern electronic devices are driven by demands for faster, more powerful processing
while becoming smaller and thinner. This trend increases the thermal density within
devices, making efficient thermal management a bottleneck for product performance
and reliability. H-BN has been studied for years as a promising material to address this
challenge, despite previous hurdles in manufacturing cost and quality stability. However,
recent advancements in production technology and improved cost-efficiency are
accelerating h-BN's market penetration. The expansion of production capacity,
particularly in Asia, Europe, and North America, is driven by demand from electronics,
coatings, and advanced ceramics industries.

Strategic Significance & Outlook

The h-BN market is projected to grow steadily, fueled by the demand for high-
performance electronics. Its adoption will further expand in sectors like 5G
communications, AI, IoT devices, and electric vehicles (EVs), where highly efficient
thermal management is crucial. On the supply side, while production capacity continues
to increase, quality, purity, and logistics risks may remain significant factors.
Nevertheless, through innovations in manufacturing technology and supply chain
optimization, h-BN is expected to solidify its position as an indispensable advanced
material in key industries such as semiconductors, EV batteries, and aerospace.

Source: https://www.asiamachinerys.com/blog/hexagonal-boron-nitride-uses-in-2026
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#02 QD-OLED Dominates 2026 OLED Monitor Market
with Superior Color Gamut and HDR Performance

OVERVIEW

In 2026, QD-OLED technology leads the OLED monitor market as the flagship choice,

excelling in wide color gamut, high saturation, and vibrant HDR highlights. Combining

blue OLED pixels with a quantum dot layer, QD-OLED particularly dominates the

gaming monitor segment. While burn-in concerns persist, technological

advancements are actively mitigating these risks, enhancing display durability and

visual fidelity.

Published August 14, 2026  ROG Global  Taiwan



IN DEPTH

Key Findings

In the 2026 OLED monitor market, QD-OLED technology is driving flagship products due
to its exceptional color reproduction, high saturation, and vibrant High Dynamic Range
(HDR) performance. QD-OLED, which combines blue OLED pixels with a quantum dot
color conversion layer, is widely adopted, especially in gaming monitors and professional
applications, offering consumers the ultimate visual experience. While competing
technologies like WOLED and Tandem OLED are also evolving, QD-OLED demonstrates a
clear advantage in terms of color gamut and peak brightness.

Technical / Clinical Details

The OLED monitor market primarily features three panel technologies:

QD-OLED (Quantum Dot Organic Light Emitting Diode): This technology
combines a blue OLED emissive layer with red and green quantum dot color
conversion layers deposited above it. This architecture achieves an extremely wide
color gamut (BT.2020 compliant), high color purity, and vivid saturation. Because
quantum dots are not self-emissive, precise pixel-by-pixel light control is easier, which
truly shines in bright HDR highlights. Samsung Display is the sole mass producer of
QD-OLED panels, supplying them for both televisions and monitors.

WOLED (White Organic Light Emitting Diode): This technology generates color by
layering color filters over a white OLED light source. While widely adopted across
numerous products, light is lost when passing through the color filters, potentially
leading to inferior color gamut and peak brightness compared to QD-OLED.

Tandem OLED: This technology stacks multiple OLED emissive layers to enhance
brightness and lifespan. Its adoption is beginning in automotive displays and certain
high-performance monitors, though cost and complexity can be challenges.



The latest generation of QD-OLED panels incorporates optimizations such as the
"Quantum Black Film" developed by Samsung Display. This improvement enhances black
level performance in brightly lit rooms and eliminates the previous purplish tint.
Furthermore, the panel's hardness has increased from 2H to 3H, improving scratch
resistance by 2.5 times, boosting physical durability. Burn-in remains a common concern
for OLED technology; however, advanced anti-burn-in features like pixel shift, logo
detection, and brightness limiting are implemented by manufacturers, significantly
reducing the risk in daily use.

Background & Context

OLED technology has garnered high acclaim as the next-generation display technology,
replacing LCDs due to its perfect black levels, infinite contrast ratio, and rapid response
times. Especially in gaming, where the absence of motion blur and vibrant colors are
paramount, the demand for OLED monitors has rapidly increased. QD-OLED has
solidified its position as the industry's flagship technology by retaining the strengths of
OLED and further enhancing color reproduction through the introduction of quantum
dots. This technological competition is a driving force for providing consumers with
higher quality visual experiences.

Strategic Significance & Outlook

QD-OLED displays are expected to continue leading the market for high-resolution,
high-refresh-rate gaming monitors and professional creative monitors. Quantum dot
supplier Nanosys has outlined a roadmap aiming for brighter QD-OLED TVs by 2026 and
next-generation electroluminescent QDEL (Quantum Dot Electroluminescent Display) by
2029. This includes plans for improved quantum dots supporting the BT.2020 color
gamut and enhanced quantum dot converters to boost QD-OLED TV brightness. These
advancements suggest that QD display technology will continue to evolve, holding the
potential to create new markets.

Source: https://root-nation.com/en/articles-en/top-devices-en/en-choosing-an-oled-monitor/
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#03 Silicon Quantum Dot Functionalization Optimizes
Anticancer Drug Thioguanine Delivery System

OVERVIEW

Research highlights silicon quantum dots (SiQDs) as an optimal strategy for designing

high-performance, reversible, and targeted silicon-based drug delivery systems.

Functionalization with -COOH and -OH groups was evaluated, revealing that doubly

carboxylated SiQDs significantly enhanced thioguanine adsorption, achieving the

highest binding energy and shortest interaction distance. This substantially broadens

nanomedicine's potential in personalized cancer therapy.

Published 2026  Frontiers in Molecular Biosciences  Switzerland



IN DEPTH

Key Findings

In the development of high-performance drug delivery systems, surface functionalization
of silicon quantum dots (SiQDs) has emerged as a crucial breakthrough. Specifically,
SiQDs functionalized with -COOH (carboxyl) and -OH (hydroxyl) groups are identified as
an optimal strategy for designing reversible and targeted silicon-based drug delivery
systems. This research reports that doubly carboxylated SiQDs significantly enhanced the
adsorption capacity of the anticancer drug thioguanine, achieving unprecedentedly high
binding energy and the shortest interaction distance. This promises efficient drug
loading and specific delivery to cells, potentially contributing significantly to
personalized cancer therapy.

Technical / Clinical Details

SiQDs are gaining attention as promising nanocarriers for bioimaging and drug delivery
due to their low toxicity, excellent biocompatibility, and tunable optical properties. In this
study, researchers aimed to precisely control drug loading characteristics and release
kinetics by introducing different chemical functional groups to the SiQD surface.
Functionalization with carboxyl (-COOH) and hydroxyl (-OH) groups was evaluated in
detail, as these groups can enhance interactions with biomolecules and drugs, thereby
modifying SiQD surface properties.

The most significant finding was that doubly carboxylated SiQDs demonstrated an
extremely high adsorption capacity for the anticancer drug thioguanine. This is
attributed to multiple carboxyl groups on the SiQD surface forming stable, multi-point
bonds with specific sites on thioguanine. Simulations and experimental results confirmed
that this complex possessed the highest binding energy and shortest interaction
distance. This enables the design of a reversible system where drugs are loaded at high
density onto SiQDs, preventing premature release in vivo while efficiently releasing the
drug upon reaching target cells.

This technology can be further developed into an ultratargeted drug delivery system by
modifying the SiQD surface with ligands (e.g., antibodies or peptides) that specifically
bind to cancer cells. This approach aims to minimize systemic toxicity of anticancer drugs
while concentrating them at tumor sites, expecting enhanced therapeutic efficacy and
reduced side effects.



Background & Context

Cancer treatment faces challenges such as drug side effects, acquired resistance, and low
drug delivery efficiency to tumors. Nanomedicine offers a promising approach to
overcome these challenges, with extensive research focused on using nanoparticles as
carriers for efficient and selective drug delivery. SiQDs are gaining attention as heavy
metal-free alternatives that circumvent the toxicity concerns of heavy metal-based
quantum dots. Their biocompatibility and ease of chemical modification make them
promising foundational materials for next-generation drug delivery systems. This
research provides specific design guidelines for applying SiQDs in cancer therapy,
accelerating innovation in the nanomedicine field.

Strategic Significance & Outlook

This drug delivery strategy using SiQDs holds significant potential for advancing
personalized cancer therapy. Future work is expected to further optimize this technology
and conduct additional in vitro and in vivo evaluations to translate it into clinical
applications. It will be crucial to explore its applicability to different anticancer drugs and
therapeutic agents for various diseases. Improving the scalability and cost-efficiency of
SiQD synthesis processes will also be key challenges for commercialization. This
achievement, through the fusion of nanomaterials science and drug delivery technology,
paves the way for a future where safer and more effective treatments are available to
patients.

Source: https://www.frontiersin.org/journals/nanotechnology/articles/10.3389/fnano.2026.1833993/full

Collected: August 14, 2026 | Automated Research System (Gemini API)

https://www.frontiersin.org/journals/nanotechnology/articles/10.3389/fnano.2026.1833993/full


#04 Novel Mesoporous Silica Nanoparticle (MSN)-
Based Nanocarrier Targets Non-Small Cell Lung Cancer
(NSCLC)

OVERVIEW

A Regeneron ISEF project unveils a targeted drug delivery nanocarrier for non-small

cell lung cancer (NSCLC). This system utilizes doxorubicin hydrochloride (Dox-HCl)-

loaded mesoporous silica nanoparticles (MSNs) encapsulated within a liposome shell

and tagged with a GE-LL targeting agent. The goal is to achieve highly efficient and
low-toxicity drug delivery to solid tumors, representing a promising new approach for

NSCLC treatment.

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

An innovative project presented at the Regeneron ISEF (International Science and
Engineering Fair) focuses on developing a targeted drug delivery nanocarrier for the
treatment of non-small cell lung cancer (NSCLC). This novel nanocarrier is based on
mesoporous silica nanoparticles (MSNs) loaded with doxorubicin hydrochloride (Dox-
HCl), further encapsulated within a liposome shell to prevent premature drug release. By
functionalizing the nanocarrier with a GE-LL targeting agent, the system aims to achieve
highly efficient and low-toxicity drug delivery specifically to solid tumors like NSCLC,
potentially overcoming the limitations of existing therapies.

Technical / Clinical Details

The design of this nanocarrier cleverly integrates multiple nanotechnology elements.
Firstly, MSNs offer the advantage of high surface area and a well-ordered porous
structure, enabling the loading of a substantial amount of drug (Dox-HCl). Dox-HCl is a
potent anticancer agent, but systemic administration is associated with severe side
effects such as cardiotoxicity.

After drug loading, the MSNs are encapsulated within a liposome shell. This liposome
shell prevents premature leakage of the drug from the MSNs in vivo and enhances the
drug's stability in the bloodstream. Liposomes also exhibit high biocompatibility and can
often evade recognition by the immune system. Furthermore, this liposome shell is
modified with a GE-LL targeting agent (likely a peptide or antibody that specifically
interacts with receptors overexpressed on NSCLC cells). This targeting agent is designed
to selectively guide the nanocarrier to NSCLC cells, ensuring concentrated drug delivery
to the tumor site.

This multi-stage design provides the nanocarrier with the following advantages:

Target Specificity: The GE-LL targeting agent ensures specific binding to cancer cells,
delivering a high concentration of the drug to the tumor site.

Prevention of Premature Drug Release: The liposome shell prevents drug leakage,
enhancing stability in circulation.

High Loading Efficiency: The porosity of MSNs allows for the loading of a large
quantity of anticancer agents.



Reduced Systemic Toxicity: Targeted drug delivery minimizes exposure to non-
tumor tissues, thereby reducing side effects.

This approach holds potential for solid tumors, particularly those with developed
neovascularization that are difficult for conventional drugs to reach, such as NSCLC.

Background & Context

Non-small cell lung cancer is one of the leading causes of cancer-related deaths
worldwide, making the development of effective treatments an urgent priority. Existing
chemotherapies often yield limited outcomes due to systemic drug toxicity and poor
delivery efficiency to tumors. Targeted drug delivery systems are a critical area of cancer
research, aiming to maximize therapeutic efficacy and minimize side effects by
specifically delivering drugs to cancer cells. Nanotechnology provides powerful tools for
constructing such advanced delivery systems.

Strategic Significance & Outlook

The development of this MSN-based nanocarrier offers new hope for NSCLC treatment.
Future research will focus on further evaluating its efficacy and safety in vivo, conducting
pharmacokinetic and pharmacodynamic studies in animal models, and ultimately
progressing to clinical trials. This project highlights the importance of young researchers
tackling complex medical challenges through the integration of nanotechnology and
medicine, with the potential to bring about transformative changes in future cancer
treatment.

Source: https://isef.net/project/mats045---targeted-drug-delivery-nanocarrier
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#05 Novel Multifunctional Nanoplatelet Platform
Optimizes Tumor Imaging and Radioligand Therapy

OVERVIEW

Scientists have developed a novel multifunctional nanoplatelet platform using a

unique assembly process to create layered nanoparticles (nanoplatelets) with special

structures capable of rapidly absorbing radioisotopes. This platform's versatility allows

it to accommodate a wide range of radioisotopes, expanding the toolkit for targeted

radionuclide therapy (TRT) and providing a single platform for both imaging and

therapeutic, or theranostic, purposes. This innovation is expected to significantly

advance the precision and efficiency of cancer treatment.

Published August 14, 2026  Science Daily  USA
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Key Findings

Scientists have developed a novel, multifunctional nanoplatelet platform that promises
to revolutionize tumor imaging and cancer therapy. This platform consists of layered
nanoparticles (nanoplatelets) manufactured through a unique assembly process,
characterized by a special structure capable of rapidly and efficiently absorbing various
radioisotopes. This versatility significantly expands the options for targeted radionuclide
therapy (TRT), providing a single platform that serves both imaging and therapeutic
purposes, as well as combined diagnostic and therapeutic (theranostic) applications. This
innovation marks a critical step forward in advancing precise and personalized treatment
strategies for cancer patients.

Technical / Clinical Details

The developed nanoplatelets are designed with a layered structure and surface
properties that enable efficient adsorption and retention of radioisotopes. This unique
assembly process allows for the production of nanoplatelets with uniform size and
shape, which helps in predicting their in vivo behavior. The nanoplatelets offer several
advantages:

Broad Radioisotope Compatibility: The ability to flexibly load different types of

radioisotopes (e.g., diagnostic 68Ga, therapeutic 177Lu) allows clinicians to select the

optimal nuclide based on specific tumor types or patient conditions. This promotes
the personalization of TRT.

Highly Efficient Tumor Targeting: Nanoplatelets can be modified with ligands that
target specific biomarkers or receptors (e.g., folate receptors) present in the tumor
microenvironment. This ensures selective concentration of the therapeutic agent in
tumor tissue, maximizing therapeutic efficacy while minimizing radiation exposure to
healthy tissues.

Theranostic Functionality: The capability to perform both diagnosis and therapy
with the same platform is extremely advantageous in cancer treatment. For example,
diagnostic radioisotopes loaded onto nanoplatelets can first precisely locate and size
tumors, followed by targeted therapy using the same nanoplatelets loaded with
therapeutic radioisotopes. This enables real-time monitoring of treatment efficacy
and optimization of treatment plans.



Traditional radiopharmaceuticals often face challenges such as low specificity, rapid
systemic clearance, or non-specific accumulation in organs. This nanoplatelet platform
aims to overcome these issues, striving to achieve a higher therapeutic index (ratio of
therapeutic effect to side effects).

Background & Context

Cancer remains one of the leading causes of death globally, necessitating the
development of more effective treatments with fewer side effects. Radionuclide therapy
(TRT) is a modality gaining attention in cancer treatment, destroying cancer cells from
within by directly delivering radionuclides to tumors. However, the scope of TRT has
been limited by the types of radionuclides that can be used and the efficiency of delivery
to tumors. This nanoplatelet platform has the potential to break through these
limitations, significantly enhancing the clinical utility of TRT. The fusion of
nanotechnology and nuclear medicine is poised to profoundly transform cancer
treatment paradigms.

Strategic Significance & Outlook

This multifunctional nanoplatelet platform will significantly impact the future of cancer
treatment. Future work is expected to include further evaluation of efficacy and safety in
preclinical models, assessment of applicability to different tumor types, and eventual
transition to clinical trials. Scaling up manufacturing processes and improving cost-
efficiency will also be crucial for commercialization. If this technology becomes widely
available, personalized TRT could become a standard part of cancer treatment,
contributing to improved patient survival rates and quality of life.

Source: https://www.azonano.com/news.aspx?newsID=41795
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#06 Nanoparticles Breach Blood-Brain Barrier for
Glioblastoma Treatment, Enabling Magnetic,
Photothermal, and Sonodynamic Therapies

OVERVIEW

Nanomedicine for glioblastoma (GBM) is tackling the formidable challenge of

overcoming the blood-brain barrier (BBB) for drug delivery. Nanoparticles not only

deliver conventional drugs and nucleic acids to GBM but also hold the potential to

enhance therapeutic effects by locally generating heat or reactive oxygen species
through novel approaches like magnetic hyperthermia, photothermal, photodynamic,

and sonodynamic therapies. While many methods are in preclinical stages, some have

reached early clinical trials, showing promising results.

Published August 13, 2026  Drug Target Review  UK
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Key Findings

Nanomedicine is achieving significant progress in the treatment of severe brain tumors
like Glioblastoma Multiforme (GBM). Specifically, nanoparticle technology offers a
multifunctional approach to overcome the blood-brain barrier (BBB), a major
impediment to drug delivery. Nanoparticles are not only efficiently delivering
conventional drugs and nucleic acids to GBM but are also paving new avenues for
destroying tumor cells by locally generating heat and reactive oxygen species (ROS)
through physical stimulation-responsive therapies such as magnetic hyperthermia,
photothermal therapy, photodynamic therapy, and sonodynamic therapy. While many of
these methods are still in the preclinical stage, some have already advanced to early
clinical trials, demonstrating promising results.

Technical / Clinical Details

GBM is a highly aggressive tumor that deeply infiltrates brain tissue, making surgical
resection challenging. Chemotherapy and radiotherapy also have limited efficacy due to
the BBB preventing sufficient drug delivery. Nanoparticles utilize multiple strategies to
traverse the BBB, including receptor-mediated endocytosis, adsorptive-mediated
endocytosis, or external stimuli (e.g., ultrasound) to transiently open the BBB.

Specific applications of nanoparticles include:

Drug and Nucleic Acid Delivery: Chemotherapeutic agents (e.g., temozolomide,
doxorubicin) and gene therapies (siRNA, mRNA, CRISPR/Cas9 components) are
encapsulated within nanoparticles to cross the BBB and efficiently deliver them into
tumor cells. For example, mesoporous silica nanoparticles (MSN) loaded with
doxorubicin, modified with a liposome shell and a GE-LL targeting agent, have shown
potential for highly efficient and low-toxicity drug delivery to solid tumors like non-
small cell lung cancer. Similar approaches are applicable to GBM.

Magnetic Hyperthermia: Magnetic nanoparticles (e.g., iron oxide nanoparticles)
accumulate in GBM. External magnetic fields are then applied to generate localized
heat, selectively destroying tumor cells and enhancing the efficacy of chemotherapy
and radiotherapy.



Photothermal Therapy (PTT): Photothermal conversion nanoparticles (e.g., gold
nanorods, carbon nanotubes (CNTs)) are delivered to the tumor, and near-infrared
laser irradiation generates heat to ablate the tumor.

Photodynamic Therapy (PDT): Photosensitizing agents encapsulated in
nanoparticles accumulate in the tumor. Irradiation with specific wavelengths of light
generates reactive oxygen species, destroying tumor cells through oxidative stress.

Sonodynamic Therapy (SDT): Ultrasound-sensitive nanoparticles combined with
ultrasound generate reactive oxygen species to target tumor cells.

Each of these therapies attacks tumor cells via different mechanisms and can potentially
produce synergistic effects, contributing to improved GBM treatment outcomes.

Background & Context

Glioblastoma remains a disease with extremely poor prognosis despite standard
treatments, urgently requiring new therapeutic strategies. The presence of the BBB has
been a significant impediment to drug development. Nanotechnology, with its specific
size, ease of surface modification, and diverse drug-loading capabilities, is recognized as
the only technological field with the potential to overcome the BBB and efficiently deliver
drugs to brain tumors. Research institutions and pharmaceutical companies worldwide
are addressing this formidable challenge with innovative nanoparticle-based approaches.

Strategic Significance & Outlook

While still in its early stages, nanoparticle-based GBM treatment holds immense
transformative potential due to its multifunctionality and BBB-overcoming capabilities.
Future efforts will focus on further advancing clinical trials, ensuring nanoparticle
biosafety, evaluating long-term efficacy, and resolving challenges in large-scale
production. Specifically, the development of complex nanoparticle systems combining
multiple therapeutic modalities and the optimization of nanoparticle design using
AI/machine learning are expected to maximize therapeutic efficacy. This could lead to
extended survival and improved quality of life for glioblastoma patients.

Source: https://www.drugtargetreview.com/news/nanomedicine-for-glioblastoma-overcoming-the-blood-
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#07 Integrated LNP Composition and Ligand Targeting
Dramatically Enhances Pancreatic Beta Cell-Directed
RNA Delivery

OVERVIEW

Engineering lipid nanoparticles (LNPs) through integrated compositional and ligand

targeting dramatically enhances pancreatic beta cell-directed RNA delivery.

Systematically varying the species and molar ratios of the LNP's four core

components (ionizable lipid, helper lipid, cholesterol, PEGylated lipid) demonstrated
altered gene transfection and cell-type specificity. This led to a high-throughput

multistage compositional screening platform for identifying optimized LNP

formulations for targeted gene delivery, improving the precision of RNA therapies for

diseases like diabetes.
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Key Findings

Recent research has revealed that the integrated engineering design of lipid nanoparticle
(LNP) composition and ligand targeting can dramatically enhance RNA delivery
specifically directed to pancreatic beta cells. This achievement demonstrates that
systematically varying the species and molar ratios of the four core LNP components
(ionizable lipid, helper lipid, cholesterol, and PEGylated lipid) significantly alters gene
transfection efficiency and cell-type specificity. This led to the development of a high-
throughput multistage compositional screening platform for identifying optimized LNP
formulations for targeted gene delivery, holding the potential to revolutionize the
precision of RNA therapies, particularly for conditions like diabetes.

Technical / Clinical Details

As demonstrated by the success of mRNA vaccines, LNPs are powerful tools for
delivering nucleic acids (RNA) to cells in vivo. However, improving the 'targeting' ability
—delivering specifically to certain cell types—has been a critical challenge for enhancing
the efficacy of gene therapy. This study employed the following technical approaches:

Systematic Optimization of LNP Composition: Ionizable lipids are essential for RNA
complexation and endosomal escape. Helper lipids and cholesterol control LNP
structural stability and membrane fusion properties. PEGylated lipids enhance LNP
stability and prevent non-specific biomolecule adsorption. By extensively screening
the types and relative ratios of these lipids, an optimal LNP core with desired
physicochemical properties was identified.

Introduction of Ligand Targeting: Modifying the LNP surface with ligands (e.g.,
peptides, antibody fragments, small molecules) that interact with specific cell surface
receptors (in this case, pancreatic beta cells) guides the LNPs to selectively bind to
and be internalized by the target cells. In this study, beta-cell-specific ligands were
designed and efficiently presented on the LNP surface, dramatically increasing RNA
delivery efficiency to beta cells.



High-Throughput Screening Platform: A screening system capable of rapidly
evaluating numerous LNP compositions and ligand combinations was developed. This
allowed for simultaneous optimization of multiple parameters such as gene
transfection efficiency, cell-type specificity, and biocompatibility, significantly
reducing development time and cost compared to traditional trial-and-error
processes.

Through this integrated design approach, the developed LNPs achieved unprecedented
levels of RNA delivery efficiency to pancreatic beta cells while minimizing delivery to
non-target cells. This opens new avenues for developing RNA-based therapies for
diseases caused by beta cell dysfunction, such as type 1 and type 2 diabetes.

Background & Context

Metabolic diseases like diabetes are increasing globally, and the restoration of beta cell
function is key to treatment when beta cell dysfunction is central to the pathology. RNA
therapy is a promising modality that can address the root causes of disease by
regulating specific protein expression or editing genes, but challenges have included
RNA instability and delivery efficiency to specific cells. LNP technology's potential was
widely recognized by the success of mRNA vaccines, but there has been a growing need
for precise targeting to specific organs and cell types. This research presents a significant
solution to this challenge.

Strategic Significance & Outlook

This integrated approach combining LNP compositional optimization and ligand
targeting is likely to become a versatile platform applicable to RNA delivery to specific
cell types in various diseases, not limited to pancreatic beta cells. In the future, this
technology is expected to drive the development of innovative RNA therapies for a wide
range of fields, including diabetes treatments, regenerative medicine, and cancer
immunotherapy. Scalability for large-scale production, biosafety evaluations, and
confirmation of long-term therapeutic effects will be key future challenges, but this
research serves as a powerful impetus towards the realization of precision medicine.

Source: https://pubs.acs.org/ancac3/article/doi/10.1021/acsnano.6c06440/5254132/Engineering-Lipid-
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#08 Cambridge University Demonstrates 16,933 PPI
Ultra-High-Resolution QD-LED Displays via Cracking-
Assisted Transfer Printing (CATP)

OVERVIEW

Researchers at Cambridge University have developed Cracking-Assisted Transfer

Printing (CATP), a breakthrough technique enabling ultra-high-resolution AR/VR

displays. This method patterns cadmium-free quantum dot pixels as small as 600 x

900 nanometers, achieving 16,933 PPI across full-color QD-LED arrays over 4 inches.
CATP enhances electroluminescent performance and operational lifetime, paving the

way for mass production and revolutionizing next-generation display technology.

Published August 07, 2026  University of Cambridge / Physics.org  UK



IN DEPTH

Key Findings

Researchers at the University of Cambridge have achieved a significant breakthrough in
ultra-high-resolution quantum dot (QD) display manufacturing, poised to transform the
future of augmented reality (AR) and virtual reality (VR). They developed an innovative
technique called 'Cracking-Assisted Transfer Printing' (CATP), successfully patterning
cadmium-free quantum dot pixels as minute as 600 x 900 nanometers. This enabled the
demonstration of full-color QD-LED arrays larger than 4 inches with an astonishing
resolution of 16,933 pixels per inch (PPI). This achievement promises unprecedented
visual fidelity and color reproduction, drastically enhancing immersive user experiences.

Technical Details

The CATP process utilizes controlled cracking to precisely transfer inorganic colloidal
quantum dots onto pixel arrays. Compared to conventional QD patterning techniques,
CATP significantly boosts electroluminescent performance, yielding higher maximum
brightness and extended operational lifetimes. The technology is compatible with thin-
film transistor (TFT) backplanes, facilitating the fabrication of active-matrix, full-color QD-
LED displays. The cadmium-free nature of the quantum dots represents a crucial
environmental and health benefit. The research team has also indicated the scalability of
this method for large-scale production, outlining a concrete path towards future
commercialization.

Background and Industry Context

Quantum dots have been recognized as a leading candidate for next-generation display
technology due to their superior color purity, energy efficiency, and long lifespan.
However, technical hurdles in efficiently, uniformly, and large-scale patterning minute
pixels have impeded widespread commercial adoption. Existing methods like
photolithography and inkjet printing often degrade the delicate properties of quantum
dots or face limitations in resolution and uniformity. The Cambridge University CATP
technology addresses these challenges head-on, offering the potential to deliver hyper-
realistic visual experiences, especially critical for high-pixel-density AR/VR headsets,
which often struggle with 'screen-door effects' and pixelation.



Strategic Significance and Outlook

This breakthrough has the potential to fundamentally redefine display technology for
AR/VR devices. By overcoming the limitations of current AR/VR headsets, CATP-enabled
ultra-high-resolution displays can offer unparalleled immersion. Furthermore, this
technology could profoundly impact other high-definition display markets, including
smartphones, televisions, and wearables. The research team is pursuing further
optimization and scalability enhancements, with prototypes expected within a few years
and eventual integration into commercial products. This marks a significant step towards
developing more vivid and energy-efficient next-generation products across the entire
display industry.

Source: #
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#09 First Graphene Accelerates Business Expansion
with Mito Material Solutions Acquisition and China
Market Entry; 1.04 Million Performance Rights Lapse

OVERVIEW

First Graphene Ltd. has completed the strategic acquisition of Mito Material Solutions

in the U.S. and announced plans to introduce its PureGRAPH CEM product into the

Chinese market, significantly accelerating its global commercial reach for graphene

products. Concurrently, 1,042,951 performance rights (FGRAC) lapsed as of June 30,
2026, due to unmet conditions, a financial adjustment that clarifies capital structure

without impacting core business expansion.
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Key Findings

First Graphene Ltd. (ASX:FGR) has completed the strategic acquisition of U.S.-based Mito
Material Solutions, thereby enhancing its market presence in graphene-enhanced
composites. Furthermore, the company announced plans to launch its flagship product,
PureGRAPH CEM, into the Chinese market, significantly expanding its global commercial
reach. These moves represent critical milestones in the commercialization strategy for
the company's graphene products. Simultaneously, First Graphene reported the lapse of
1,042,951 performance rights (FGRAC) as of June 30, 2026, due to unmet conditions.

Technical and Clinical Details

The acquisition of Mito Material Solutions allows First Graphene to integrate its
advanced graphene technology into existing composite material solutions, broadening
its product portfolio, particularly in high-performance material markets such as
aerospace, automotive, and sports equipment. Mito Material Solutions specializes in
graphene nanoplatelet-based additives, which can improve the strength, durability, and
lightweight properties of composite materials. The introduction of PureGRAPH CEM into
the Chinese market aims to enhance the performance of concrete, cement, and asphalt
in the construction industry, leveraging graphene's superior mechanical and conductive
properties. The lapse of performance rights, resulting from unachieved incentive plan
targets, slightly reduces the potential dilution of the company's outstanding capital but
does not impact its core business drivers.



Background and Industry Context

Graphene, often hailed as a 'miracle material,' holds immense promise across various
industries due to its unparalleled strength, lightweight properties, and conductivity.
However, the path to commercialization has been complicated by challenges in
manufacturing costs, scalability, and integration with existing materials. First Graphene's
strategic acquisition and market expansion are crucial steps towards overcoming these
hurdles and deploying graphene for mass production and widespread applications.
China, with its vast construction market, presents a significant opportunity for
PureGRAPH CEM to meet the growing demand for sustainable, high-performance
building materials. As the graphene industry transitions from research and development
to practical application, such market entry and technological integration moves signify
the industry's maturation.

Strategic Significance and Outlook

First Graphene's expansion strategy is expected to be a significant driver for growth in
the graphene market. The integration of Mito Material Solutions will enable the company
to cater to a broader customer base and a wider range of applications, establishing a
competitive advantage in both technological innovation and market penetration. Entry
into the Chinese market will diversify the company's revenue streams and allow it to
capture substantial growth opportunities in one of the world's largest markets. The lapse
of performance rights is a short-term financial adjustment that does not alter the long-
term strategic trajectory. Successful execution of these strategic initiatives is anticipated
to solidify First Graphene's position as a key player in the graphene industry and
accelerate the adoption of graphene in high-performance materials.

Source: https://firstgraphene.net/investors/share-price-asx-announcements/
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#10 Graphene Manufacturing Group Updates Next-Gen
Graphene Battery Brand, Demonstrates Over 1000 mAh
Pouch Cell Production

OVERVIEW

Graphene Manufacturing Group (GMG) has updated its next-generation graphene

battery cell brand, emphasizing its safe, fast-charging nature and enhanced

performance/cycle life from graphene. Through joint development with the University

of Queensland, Rio Tinto, and the Battery Innovation Center, GMG produced multiple
graphene aluminum-ion pouch cells exceeding 1000 mAh capacity, demonstrating

scalability from coin cells. This marks a critical milestone towards graphene battery

commercialization.
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Key Findings

Graphene Manufacturing Group (GMG) Ltd. has refreshed its branding for next-
generation graphene battery cell products, highlighting their superior safety, rapid
charging capabilities, and the enhanced performance and cycle life conferred by
graphene. The company also announced the successful production of multiple graphene
aluminum-ion pouch cells with capacities exceeding 1000 mAh, achieved through a
collaborative development program with the University of Queensland, Rio Tinto, and
the Battery Innovation Center. This represents a crucial technical milestone,
demonstrating the scalability of their battery technology from coin cell prototypes to a
more practical pouch cell format.

Technical Details

GMG's graphene battery technology leverages high-performance graphene derived from
its proprietary manufacturing process. Utilizing this graphene as an electrode material
significantly improves charging speeds and enhances thermal stability, leading to
superior safety profiles compared to conventional batteries. The successful production of
pouch cells is particularly significant as it represents a crucial step towards applying this
battery technology in larger applications, such as electric vehicles and stationary energy
storage. Achieving capacities over 1000 mAh signifies a tangible move closer to realizing
batteries with practical energy storage capabilities, providing clear evidence of
graphene's ability to boost battery performance. Collaboration with development
partners accelerates the journey from research to product commercialization.

Background and Industry Context

Battery technology remains one of the most critical components for the widespread
adoption of electric vehicles (EVs), the integration of renewable energy sources, and the
performance enhancement of portable electronic devices. Current lithium-ion batteries
still face challenges regarding charging time, safety, cycle life, and manufacturing costs.
Graphene, with its exceptional electrical conductivity, mechanical strength, and chemical
stability, has long been touted as a material capable of addressing these issues. GMG's
achievements represent a significant advancement in elevating graphene from a mere
research material to a commercially viable battery component.



Strategic Significance and Outlook

Building on this branding update and successful pouch cell production, GMG plans to
accelerate the commercialization of its graphene batteries. The company focuses on four
key business objectives: proprietary graphene production, revenue generation from
energy-saving products, next-generation battery development, and building supply
chain partnerships. The demonstrated scalability to pouch cells positions GMG to enter
high-growth markets like EV batteries and large-scale energy storage systems, which
could significantly enhance the company's market valuation. Safe and fast-charging
graphene batteries are not only expected to improve consumer convenience but also to
serve as essential technology for sustainable energy solutions, profoundly impacting the
future energy landscape.

Source: https://graphenemg.com/gmg-announces-updated-battery-brand/
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#11 Los Alamos National Laboratory Scientists
Elucidate Mechanism of Magnetic Dopants Enhancing
Quantum Dot Photochemical Reactions

OVERVIEW

Researchers at Los Alamos National Laboratory (LANL) have elucidated a fundamental

mechanism by which magnetic dopants dramatically enhance the efficiency of light-

driven chemical reactions in quantum dots. This breakthrough promises to unlock

new applications for quantum dots in advanced photocatalysis, high-efficiency solar
cells, and energy conversion, building upon their established roles in displays and

medical imaging. The discovery also paves the way for the development of more

efficient and cost-effective quantum dot manufacturing methods.

Published Published August 13, 2026  Facebook (ladailypost.comを引用)  USA



IN DEPTH

Key Findings

Scientists at Los Alamos National Laboratory (LANL) have made a significant discovery,
unraveling the precise mechanism by which specific magnetic dopants profoundly boost
the efficiency of light-driven chemical reactions mediated by quantum dots. This
groundbreaking insight not only provides a fundamental understanding of how to
optimize the photocatalytic performance of quantum dots but also opens expansive new
avenues for their application in critical areas such as energy conversion, environmental
remediation, and advanced chemical synthesis.

Technical Details

Quantum dots are widely recognized for their size-dependent luminescence properties,
making them highly effective in light absorption and emission for display and lighting
applications. The LANL research demonstrates that introducing magnetic elements as
dopants into quantum dots substantially improves the separation efficiency of photo-
excited electrons and holes. This enhanced charge separation leads to more efficient
energy transfer, which is crucial for driving chemical reactions. Specifically, these
'magnetic dopants' extend the charge separation lifetime within the quantum dots,
thereby significantly promoting reactions at catalytic active sites. Furthermore, the
development of biocompatible quantum dots is progressing, promising transformative
applications in medical imaging and targeted drug delivery systems. While
manufacturing cost remains a persistent challenge, researchers are intensely focused on
developing cheaper, scalable production methods, and these latest findings are expected
to significantly accelerate that progress.



Industry Context and Challenges

Quantum dot technology has experienced rapid evolution, transitioning from
foundational research to diverse commercial applications over the past few decades.
However, fields particularly sensitive to energy efficiency, such as photocatalysis and
solar cells, continue to demand even higher levels of performance and stability. A
primary factor limiting the efficiency of previous quantum dot photocatalytic reactions
was the rapid recombination of photo-excited charge carriers. The LANL research offers
an innovative solution to this bottleneck: by strategically employing magnetic dopants,
scientists can suppress this recombination process and dramatically enhance catalytic
efficiency. This breakthrough holds immense potential to contribute to the development
of highly efficient clean energy technologies and solutions for pressing global
challenges, including carbon dioxide utilization.

Strategic Impact and Future Outlook

This research outcome is poised to accelerate the development of a broad spectrum of
advanced technologies. These include next-generation photocatalytic systems, high-
efficiency solar cells, and even novel quantum information devices. By optimizing
quantum dots with magnetic dopants, certain applications could witness multi-fold
improvements in catalytic efficiency compared to conventional methods. Looking ahead,
these enhanced quantum dots are anticipated to become indispensable components for
realizing more sustainable and energy-efficient chemical processes, as well as for
engineering higher-performance optoelectronic devices. LANL's research clearly charts a
course towards maximizing the potential of quantum dot technology, offering
compelling solutions to critical technological and environmental challenges facing
humanity.

Source: #
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#12 Scientists Discover 'Hidden Switch' in Silver
Nanocatalysts: Active Sites Toggle Between Power and
Hydrogen Production in Solid Oxide Cells

OVERVIEW

Researchers have for the first time uncovered a 'hidden switch' in silver nanocatalysts

within solid oxide cells, where active sites shift depending on whether the cell is

generating electricity or producing hydrogen. This groundbreaking insight into

catalyst mechanics could enable smarter catalyst designs to dramatically improve
energy efficiency for clean power generation and green hydrogen production. This

discovery is expected to contribute to building low-environmental-impact energy

systems.
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Key Findings

Scientists have discovered a 'hidden switch' within solid oxide cells (SOCs), where silver
nanocatalysts autonomously shift their primary reaction sites depending on whether the
cell is operating in electricity generation or hydrogen production mode. This is a
groundbreaking insight in catalyst design, holding the potential to significantly enhance
the efficiency and sustainability of clean energy technologies, particularly green
hydrogen production.

Technical Details

This discovery was made possible by combining advanced characterization techniques
with computational modeling. The research team observed significant differences in
reaction dynamics at the silver nanocatalyst surface and the catalyst-electrode interface
when the SOC functioned as an electricity generator (fuel cell mode) versus a hydrogen
producer via water electrolysis (electrolysis cell mode). Specifically, it was revealed that
the catalyst surface is predominantly activated during electricity generation, while the
catalyst-electrode interface becomes the primary site for reactions during hydrogen
production. Understanding this switching mechanism enables a new approach to catalyst
design, optimizing the catalyst surface and the catalyst-electrode interface
independently, rather than treating the catalyst as a single, homogenous component.
This paves the way for the development of 'smart catalysts' that can achieve maximum
performance under specific operating modes.

Background and Industry Context

Solid oxide cells are garnering attention as next-generation energy conversion devices
capable of highly efficient electricity generation and hydrogen production. However,
enhancing their performance necessitates the development of efficient and durable
catalyst materials. Hydrogen, in particular, is a crucial energy carrier for achieving a
decarbonized society, making improvements in its production cost and energy efficiency
pressing challenges. Existing catalyst designs have often focused on optimizing
performance under a single operating condition, exposing limitations in systems like
SOCs that function in multiple modes. This discovery provides a new perspective on how
catalysts adapt and function in response to external environments and operating
conditions.



Strategic Significance and Outlook

The discovery of this 'hidden switch' will profoundly impact the fields of catalysis and
materials science. Researchers can now design higher-performing, more adaptable
catalyst materials based on this insight. For instance, smart catalysts that can optimize
active sites according to operating conditions may be developed for various chemical
reactions, sensors, and biocatalysts, beyond just fuel cells and electrolyzers. This is
expected to significantly improve the energy efficiency of green hydrogen production,
contributing to the establishment of more sustainable energy infrastructure that
maximizes the utilization of renewable energy sources. In the long term, this principle is
anticipated to be applied across a wide range of nanocatalyst designs, accelerating new
technological innovations for solving environmental and energy challenges.

Source: https://www.sciencedaily.com/releases/2026/08/260810015714.htm
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#13 Rice University Develops Ultrafast Gas-Phase
Etching Process for MXene Manufacturing in 30
Seconds, Reducing Toxic Waste

OVERVIEW

Rice University researchers have developed an ultrafast gas-phase etching process for

manufacturing MXene, completing synthesis within 30 seconds compared to hours

for conventional liquid-phase methods. This innovation eliminates the use of toxic

hydrofluoric acid and significantly reduces hazardous waste, making MXene
production more controllable, scalable, and environmentally friendly. MXene's

excellent conductivity makes it promising for advanced electronic devices.
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Key Findings

Researchers at Rice University have developed a groundbreaking ultrafast gas-phase
etching process for manufacturing MXene (two-dimensional transition metal carbides,
nitrides, or carbonitrides). This innovative method completes MXene synthesis within a
remarkable 30 seconds, dramatically reducing production time compared to traditional
liquid-phase chemical etching, which typically takes hours or even days. Furthermore, it
eliminates the need for highly toxic hydrofluoric acid (HF) and substantially reduces
hazardous waste, significantly improving the safety and sustainability of MXene
production.

Technical Details

Conventional MXene fabrication requires liquid-phase etching with concentrated
hydrofluoric acid to selectively remove the A-layer (typically aluminum) from precursor
materials known as MAX phases. This process is time-consuming and fraught with severe
safety concerns related to HF handling, alongside the challenge of managing large
volumes of toxic waste. Rice University's newly developed gas-phase etching process
employs milder chemicals and conditions, efficiently removing the A-layer in the gas
phase. This technology allows for more precise control over the nanomaterial's structure,
enabling the production of high-quality, uniform MXene nanosheets. This ensures that
MXene's excellent conductivity and surface interaction properties can be fully leveraged.

Background and Industry Context

MXene materials are highly promising for a wide range of applications, including energy
storage, electromagnetic shielding, sensors, catalysts, and advanced electronic devices,
owing to their outstanding electrical conductivity, high surface area, tunable surface
chemistry, and mechanical properties. However, a major barrier to their
commercialization and widespread adoption has been the inefficiency and safety
concerns of conventional manufacturing processes. Rice University's new gas-phase
etching technology fundamentally addresses these barriers, paving the way for mass
production and cost reduction of MXene. This technological innovation is expected to
accelerate the adoption of MXene in fields such as next-generation electronics, high-
speed computing, and high-performance coating materials for aerospace applications.



Strategic Significance and Outlook

The development of this ultrafast gas-phase etching process significantly expands the
commercial potential of MXene technology. Reduced manufacturing time, lower costs,
and decreased environmental impact will accelerate the market entry of MXene-based
products. Notably, the reduction of toxic waste represents a crucial step towards
greening the entire nanomaterial manufacturing industry. Moving forward, this
technology is expected to facilitate the application of MXene in more advanced
supercapacitors, high-efficiency batteries, flexible electronic circuits, and even smart
textiles and IoT devices. The research from Rice University is anticipated to enable the
widespread adoption of MXene as a next-generation high-performance material,
bringing innovation to numerous industrial sectors.

Source: https://www.electronicsonline.net.au/content/assembly/news/gas-phase-etching-for-faster-
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#14 Premier Graphene Inc. Announces Strategic
Defense Manufacturing Expansion with HGI Industrial
Technologies & Nova Graphene Joint Venture to
Develop Graphene-Based Ballistic Systems

OVERVIEW

Premier Graphene Inc. announced a strategic expansion into defense manufacturing

through a joint venture with its affiliate HGI Industrial Technologies and Nova

Graphene. This partnership combines HGI's advanced manufacturing capabilities and

proprietary graphene production IP with Nova Graphene's expertise to develop and

commercialize high-performance protective systems. Initial product development

includes advanced personal ballistic systems and vehicle/marine solutions, leveraging

graphene's superior properties to bring new value to the defense and security

markets.
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Key Findings

Premier Graphene Inc. has announced a strategic expansion into defense manufacturing
through a new joint venture with its affiliate, HGI Industrial Technologies, and graphene
specialist Nova Graphene. This partnership aims to develop and commercialize high-
performance graphene-based protective systems, targeting a wide range of products
from personal ballistic systems to vehicular and marine armor solutions. This move
signifies graphene technology's potential to deliver unprecedented levels of protection
and weight reduction in the defense and security markets, surpassing what traditional
materials can offer.

Technical Details

At the core of the joint venture is the synergy between HGI Industrial Technologies'
advanced manufacturing capabilities and proprietary graphene production intellectual
property (IP), combined with Nova Graphene's deep expertise in graphene technology
and materials science. Graphene, known for being 200 times stronger than steel yet
incredibly lightweight, possesses unique properties that enable the development of
thinner, lighter, and more durable ballistic materials. Initial product development will
focus on advanced personal ballistic vests, helmets, and plate carriers to enhance soldier
survivability, as well as lightweight yet robust armor solutions to protect vulnerable areas
of military vehicles and vessels. Graphene composite materials can efficiently absorb and
dissipate impact energy, contributing to high resistance against penetration and
mitigation of blast effects.



Background and Industry Context

The modern defense industry constantly faces the conflicting challenges of reducing
soldier equipment weight while simultaneously improving protective performance.
Traditional ballistic materials, such as Kevlar and ceramic composites, while effective,
often impose limitations on soldier mobility and vehicle payload capacity due to their
weight and bulk. Graphene nanomaterials, with their exceptional mechanical properties,
offer the potential to dramatically improve this trade-off. As multiple nations and
research institutions explore graphene's defense applications, Premier Graphene's
current partnership marks a significant step towards the commercialization and practical
deployment of graphene technology. It clearly demonstrates the potential for
nanotechnology to drive the next generation of materials revolution in the security
sector.

Strategic Significance and Outlook

This joint venture aims to accelerate the early adoption of graphene-based protective
systems in the defense market. If initial product development is successful, the venture
could seek contracts with government agencies and military organizations, potentially
becoming a significant player in the global defense supply chain. Graphene's lightweight
and high-strength characteristics directly translate to reduced soldier fatigue and
enhanced combat effectiveness, as well as improved fuel efficiency and payload capacity
for vehicles and aircraft. In the long term, this technology may extend beyond defense
applications to civilian markets, such as high-performance sports equipment and
industrial protective gear. Through this strategic expansion, Premier Graphene aims to
leverage the power of nanotechnology to contribute to building a safer and more
efficient world.

Source: https://menafn.com/1111500686/Premier-Graphene-Inc-Announces-Strategic-Defense-
Manufacturing-Expansion-Through-Affiliate-HGI-Industrial-Technologies-Joint-Venture-With-Nova-

Graphene
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#15 Carbon Nanotubes (CNTs) Dramatically Boost
Lithium-Ion Battery Performance, Driving Demand in
Electric Vehicle Market

OVERVIEW

Carbon nanotubes (CNTs), innovative materials combining extreme strength and

conductivity at the nanoscale, are now essential for enhancing the performance of

nearly all lithium-ion batteries. The CNT market is experiencing rapid commercial

growth, primarily driven by demand for CNTs as conductive additives in electric
vehicle (EV) battery electrodes. Their unique morphology and properties significantly

improve battery energy density and charging rates.
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Key Findings

Carbon Nanotubes (CNTs) have emerged as indispensable components in modern
lithium-ion battery technology, dramatically improving performance with their
unparalleled strength and conductivity at the nanoscale. Nearly all commercial lithium-
ion batteries currently on the market leverage CNTs as conductive additives. This
technological adoption is fueling rapid commercial growth across the entire CNT market,
primarily driven by escalating demand in the electric vehicle (EV) sector.

Technical Details

CNTs are nanomaterials characterized by a seamless cylindrical carbon lattice structure,
typically 1–2 nanometers in diameter. This unique architecture provides exceptionally
high strength, stiffness, and electrical conductivity compared to conventional conductive
materials. In lithium-ion batteries, CNTs form a three-dimensional conductive network
within electrode materials (especially cathodes), significantly shortening electron
transport paths and reducing resistance. This improves both the energy and power
density of batteries, enabling faster charging capabilities and longer cycle life.
Furthermore, CNTs enhance the structural stability of electrodes, suppressing
degradation during charge-discharge cycles. The addition of even small amounts of
CNTs leads to substantial battery performance improvements, offering excellent cost-
effectiveness.

Background and Industry Context

The global transition towards electric vehicles and the integration of renewable energy
storage systems are accelerating due to growing concerns about climate change and
energy sustainability. High-performance lithium-ion batteries are central to these
applications. Battery performance, cost, and safety are critical factors for the widespread
adoption of EVs and the realization of grid-scale energy storage. CNTs are thus receiving
significant attention from the battery industry as a key technology to address these
challenges. Specifically, multi-walled carbon nanotubes (MWCNTs) are seeing
accelerated demand, driven by their superior conductivity at low additive quantities and
the expanding EV battery manufacturing capacity.



Strategic Significance and Outlook

The CNT market is projected to continue its robust expansion, hand-in-hand with the
growth of the electric vehicle market. Further advancements in battery technology
necessitate even higher-performance electrode materials and additives, and CNTs are at
the forefront of this evolution. Research and development efforts are focused on
improving the efficiency of CNT synthesis, enhancing quality uniformity, and creating
new functionalities through hybridization with other nanomaterials. In the future, CNTs
are expected to find applications beyond batteries, including lightweight composites,
high-performance sensors, flexible electronics, and medical devices, becoming a symbol
of the transformative power of nanotechnology. This material is anticipated to play an
indispensable role in building an energy-efficient and sustainable future.

Source: #
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#16 Serina Therapeutics Non-Exclusively Licenses POZ
Polymer Technology for LNP Drug Delivery
Formulations to Pfizer, Accelerating Clinical
Development of Investigational Drug SER-252

OVERVIEW

Serina Therapeutics has entered a non-exclusive licensing agreement with Pfizer for

its proprietary POZ polymer technology for lipid nanoparticle (LNP) drug delivery

formulations. This partnership is part of Serina's strategy to advance additional POZ

platform applications through licensing, co-development, or other collaborations. The

company is also continuing clinical development of SER-252, an investigational

apomorphine therapy designed to provide sustained dopaminergic stimulation, with

further advancements highly anticipated.
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Key Findings

Serina Therapeutics has entered into a non-exclusive licensing agreement with
pharmaceutical giant Pfizer for the application of Serina's proprietary POZ polymer
technology in lipid nanoparticle (LNP) drug delivery formulations. This strategic
collaboration signifies Serina Therapeutics' intent to actively advance additional
applications of its POZ platform through licensing, co-development, or other partnership
models. Concurrently, the company is steadily progressing with the clinical development
of SER-252, an investigational apomorphine therapy.

Technical and Clinical Details

Serina Therapeutics' POZ (Poly(2-oxazoline)) polymer technology is an innovative
polymer delivery system designed to improve drug stability, solubility, and
pharmacokinetic profiles. LNPs serve as a crucial platform for intracellular delivery of
nucleic acid therapeutics (such as mRNA vaccines and siRNA drugs), and combining
them with POZ polymers has the potential to further optimize LNP stability and
biodistribution. The licensing agreement with Pfizer is a testament to the significant
potential of this POZ technology in the development of next-generation LNP-based
medicines. Meanwhile, SER-252, a leading pipeline candidate for Serina Therapeutics, is
an investigational drug designed to provide sustained dopaminergic stimulation, aiming
to improve the pharmacokinetics of apomorphine and deliver more consistent
therapeutic effects.



Background and Industry Context

Drug delivery systems are one of the most critical elements in pharmaceutical
development, with nanoparticle technology, particularly LNPs, gaining widespread
recognition following the success of COVID-19 mRNA vaccines. The evolution of LNP
technology is expanding the possibilities for not only nucleic acid medicines but also
various therapeutic modalities. However, challenges persist in LNP design,
manufacturing, and efficient delivery to specific tissues and cells. The combination with
advanced materials like POZ polymers is key to overcoming these challenges and
achieving safer, more effective drug delivery. The interest shown by a global
pharmaceutical company like Pfizer strongly suggests that the convergence of
nanopolymers and LNPs will play a central role in the future of the pharmaceutical
industry.

Strategic Significance and Outlook

The non-exclusive licensing agreement with Pfizer will not only be a significant revenue
stream for Serina Therapeutics but also offers an opportunity to promote the widespread
adoption of POZ polymer technology. This collaboration is expected to accelerate the
development of new LNP-based therapeutics, benefiting many patients. Concurrently,
the continued clinical development of SER-252 strengthens the company's own pipeline
and could offer a new therapeutic option for neurological disorders. Future development
milestones and clinical trial results will further validate the value of the company's
technology platform, solidifying its leadership in the nanopolymer-based drug
development sector. Serina Therapeutics aims to improve patient quality of life by
enhancing the efficacy and safety of pharmaceuticals through its innovative delivery
technology.

Source: https://www.stocktitan.net/news/SER/serina-therapeutics-reports-second-quarter-2026-financial-
results-egr877dger6f.html
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#17 Pars Hanan Tabriz Enhances Skincare Product
Quality with Nanotechnology, Expands Market Supply

OVERVIEW

Iranian firm Pars Hanan Tabriz has successfully commercialized a line of

nanotechnology-enhanced skincare products, including sunscreens and moisturizers.

These formulations offer a superior user experience, characterized by lightweight

textures and rapid absorption without greasiness. Driven by strong consumer demand

and positive market reception, the company is now significantly scaling production to

broaden its market reach.
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Background

The global skincare market is continuously driven by consumer demand for products
that offer enhanced safety, efficacy, and a superior sensory experience. Within this
evolving landscape, nanotechnology has emerged as a critical innovation, attracting
significant attention across the cosmetics sector. Its applications range from stabilizing
active ingredients and improving skin penetration to maximizing UV protection and
refining product textures. While numerous major cosmetic firms are actively developing
nanomaterial-integrated products, the industry also grapples with ongoing discussions
regarding the safety and regulatory frameworks surrounding these advanced materials.
Against this backdrop, Pars Hanan Tabriz's recent success underscores the tangible
effectiveness of nanotechnology in delivering high-quality, consumer-centric products.

Key Findings

Iranian company Pars Hanan Tabriz has successfully integrated nanotechnology into its
skincare product line, leading to substantial improvements in both product quality and
user experience. The company has commercialized several nano-based formulations,
notably sunscreens and emollient/moisturizing creams. These products differentiate
themselves from conventional offerings by delivering a desirable light texture and rapid
absorption, effectively eliminating the greasy or heavy residue typically associated with
such formulations. Following overwhelmingly positive consumer feedback and robust
initial market acceptance, Pars Hanan Tabriz is now significantly ramping up its
production capacity to meet growing demand and expand its market supply.



Technical Details

Pars Hanan Tabriz's proprietary nanotechnology centers on micronizing active
ingredients and UV filters to the nanoscale, thereby optimizing skin penetration and
dispersion. For example, UV filters such as titanium dioxide and zinc oxide, when
rendered into nanoparticles, achieve uniform skin coverage without the unsightly white
cast often seen with traditional formulations. Furthermore, moisturizing and antioxidant
compounds are nano-encapsulated, enhancing their stability and facilitating their
efficient delivery to deeper epidermal layers. This approach not only amplifies product
functionality but also significantly mitigates undesirable surface sensations, culminating
in a superior and more comfortable user experience. The company's expansion in
production capacity indicates a successful optimization of its nanomaterial
manufacturing processes and the establishment of a scalable production infrastructure.

Strategic Significance and Outlook

Leveraging positive market reception, Pars Hanan Tabriz is poised to significantly
broaden its market reach for nanotechnology-enhanced skincare products through
expanded production capacity. This success is anticipated to catalyze further innovation
in nano-cosmetics, not only within Iran but potentially across the wider Middle East and
international markets. Looking ahead, the trajectory points towards the development of
more specialized nano-based products targeting specific dermatological concerns,
including advanced anti-aging solutions, effective acne treatments, and formulations for
sensitive skin. This trend is set to solidify nanotechnology's pivotal role in the skincare
industry, potentially defining new standards for next-generation beauty products that
seamlessly integrate superior functionality with an elevated sensory experience.

Source: https://cistc.ir/en/6759/improving-the-quality-of-skin-care-products-with-nanotechnology/
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#18 Prostate Cancer Nanomedicine Shows Improved
Pharmacokinetics and Reduced Systemic Toxicity with
PSMA-Targeted Nanoplatforms and TME-Responsive
Therapies, but Manufacturing Costs Remain a
Challenge

OVERVIEW

Leveraging PSMA-targeted nanoplatforms and tumor microenvironment (TME)-

responsive therapies, nanotechnology in prostate cancer treatment has demonstrated

significantly improved pharmacokinetic profiles, enhanced tumor-specific drug

accumulation, and reduced systemic toxicity, offering a compelling alternative to

conventional treatments. However, the high manufacturing costs associated with

stringent GMP infrastructure, specialized raw materials, and complex quality control

present a formidable obstacle to widespread clinical adoption.
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Background

Prostate cancer remains one of the most prevalent cancers among men, often presenting
significant treatment challenges in advanced stages. While current therapies
demonstrate efficacy, they are frequently associated with severe side effects and the
development of drug resistance. Nanotechnology has emerged as an extensively
researched, promising approach within precision medicine to address these limitations.
Encapsulating therapeutic agents within nanoparticles is envisioned to maximize
treatment efficacy while concomitantly minimizing systemic side effects. However, the
transition of these laboratory successes to broad clinical application necessitates
overcoming significant hurdles related to manufacturing standardization, robust quality
assurance, and overall cost-effectiveness—challenges common to nanomedicine
development across various indications.

Key Findings

The application of nanotechnology in prostate cancer treatment shows significant
advancements in drug delivery, particularly via prostate-specific membrane antigen
(PSMA)-targeted nanoplatforms and tumor microenvironment (TME)-responsive
therapies. These innovative approaches yield improved pharmacokinetic profiles and
enhanced selective drug accumulation at tumor sites, demonstrating the potential to
significantly reduce systemic toxic side effects common with conventional anticancer
drugs. However, high manufacturing costs remain a considerable challenge for clinical
translation.



Technical and Clinical Details

Nanomedicine delivery systems exploit their nanoscale properties to precisely target
drugs to cancer cells, thereby minimizing adverse effects on healthy tissues. PSMA-
targeted nanoplatforms achieve efficient drug concentration at cancerous sites by
selectively binding to PSMA molecules, which are overexpressed on the surface of
prostate cancer cells. Concurrently, TME-responsive therapies are engineered to precisely
release their payload in response to specific physical (e.g., low pH, hypoxia) or
biochemical (e.g., specific enzymes) triggers prevalent within the tumor
microenvironment, thereby significantly enhancing therapeutic efficacy. These
sophisticated systems confer crucial pharmacokinetic advantages, including prolonged
blood half-life, improved drug solubility, and facilitated intracellular uptake. Despite
these advancements, the manufacturing of such nanomedicines demands stringent
Good Manufacturing Practice (GMP)-compliant infrastructure, ultra-high-purity raw
materials, and elaborate quality control testing. These requirements collectively drive up
manufacturing costs, presenting a formidable barrier to widespread clinical translation.

Strategic Significance and Outlook

Research into nanotechnology for prostate cancer holds immense potential for
developing truly groundbreaking therapies. PSMA targeting and TME-responsive
nanoplatforms are poised to be pivotal in realizing more effective treatments with
significantly fewer side effects. Nevertheless, translating these innovative technologies
from the lab to patient care necessitates a critical focus on optimizing manufacturing
costs and ensuring scalability. Future endeavors are anticipated to concentrate on
developing more efficient nanoparticle synthesis methods, securing high-purity raw
materials at reduced costs, and implementing advanced automated quality control
systems. Through concerted collaboration among government agencies, academic
institutions, and pharmaceutical companies, successful navigation of these formidable
challenges could enable nanomedicine to dramatically improve outcomes for prostate
cancer patients and usher in a transformative new era of cancer treatment.

Source: https://www.dovepress.com/prostate-cancer-nanotechnology-psma-targeted-nanoplatforms-
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#19 Metal-Phenolic Networks Support Electrocatalytic
Hydrogen Evolution on Nanoparticle Surfaces,
Contributing to Green Hydrogen Production Cost
Reduction

OVERVIEW

Researchers have demonstrated highly efficient hydrogen generation via the

hydrogen evolution reaction (HER) using core-shell nanoparticles coated with metal-

phenolic networks (MPNs). The MPN coating selectively improves substrate access to

catalytic nanoparticles and reduces contact resistance, achieving both high efficiency

and stability. This discovery contributes to significantly reducing hydrogen production

costs by lowering overpotential in green hydrogen production and enabling the

design of inexpensive electrocatalysts.
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Key Findings

Researchers have achieved highly efficient hydrogen generation through the hydrogen
evolution reaction (HER) using core-shell nanoparticles coated with metal-phenolic
networks (MPNs). This innovative approach demonstrates that MPNs selectively enhance
substrate access to the catalytic nanoparticle surface while simultaneously reducing
contact resistance, leading to superior catalytic activity and stability. This discovery marks
a critical step towards designing more affordable and high-performance electrocatalysts,
which are essential for reducing the cost of green hydrogen production.

Technical Details

In this study, core-shell nanoparticles were developed, featuring inexpensive non-
precious metal centers (e.g., copper or nickel) coated with a porous and biocompatible
MPN layer. MPNs are polymeric networks formed by the self-assembly of metal ions and
phenolic ligands, creating a uniform and robust layer on the nanoparticle surface. During
the HER process, the MPN layer acts as a 'selective barrier' that facilitates efficient access
of reactant molecules, such as water and protons, to the catalytic active sites, while
simultaneously preventing the adsorption of impurities that could passivate the catalyst
surface. Furthermore, MPNs reduce the interfacial resistance between the catalytic
nanoparticles and the electrode, streamlining electron transfer and thereby improving
overall catalytic efficiency. This significantly lowers the overpotential, allowing hydrogen
to be generated with less energy input.

Background and Industry Context

Green hydrogen, produced by electrolyzing water using electricity from renewable
energy sources, is globally recognized as a crucial energy carrier for achieving a
decarbonized society. However, one of the primary challenges in current green hydrogen
production is the high energy consumption in the electrolysis process and the reliance
on expensive noble metal catalysts (such as platinum). Reducing overpotential is
paramount for improving the energy efficiency of electrolysis and lowering operational
costs. Nanoparticle catalysts hold promise as inexpensive catalyst materials due to their
high surface area, tunability, and mechanistic interpretability, but optimizing their
stability and selectivity has been a challenge. The MPN-based approach offers a
promising solution to these issues.



Strategic Significance and Outlook

The development of these MPN-coated nanocatalysts significantly enhances the
commercial viability of green hydrogen production. The advent of inexpensive catalysts
capable of substantially reducing overpotential directly translates to lower hydrogen
production costs, which will accelerate the establishment of a hydrogen economy. Going
forward, researchers will focus on further optimizing the composition and structure of
MPNs and evaluating their performance under various reaction conditions and at larger
scales. Additionally, this MPN design principle could be applied to other electrochemical
reactions, such as the oxygen reduction reaction (ORR) in fuel cells and the carbon
dioxide reduction reaction (CO2RR). In the long term, this technology is expected to play
an indispensable role in the advancement of clean energy technologies and contribute
significantly to building a sustainable future society.

Source: https://pubs.rsc.org/ta/article/doi/10.1039/d6ta03487j/1290789/Metal-phenolic-networks-

support-electrocatalytic?searchresult=1
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#20 Carbon Nanotubes Derived from Waste LDPE
Achieve 26.3 dB Electromagnetic Shielding, Bridging
Environmental Sustainability and High-Performance
Materials

OVERVIEW

This study synthesized carbon nanotubes (CNTs) via catalytic pyrolysis of waste low-

density polyethylene (LDPE) and evaluated their electromagnetic interference (EMI)

shielding properties. Fe-based CNTs achieved a high shielding effectiveness of 26.3

dB in the 8-18 GHz frequency range, surpassing the commercial standard of 20 dB.

This is attributed to the dense network structure and high electrical conductivity of

CNTs, indicating significant potential for upcycling waste plastics into high-

performance EMI shielding materials and clean energy applications.
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Key Findings

This research presents a groundbreaking approach to synthesizing carbon nanotubes
(CNTs) from waste low-density polyethylene (LDPE) through catalytic pyrolysis, and
subsequently evaluating their electromagnetic interference (EMI) shielding properties.
Notably, CNTs synthesized using an iron (Fe)-based catalyst demonstrated an excellent
EMI shielding effectiveness of 26.3 dB in the 8-18 GHz frequency range, significantly
surpassing the common commercial standard of 20 dB. This achievement opens new
avenues for transforming environmentally burdensome waste plastics into high-value,
high-performance materials.

Technical Details

The study begins by pyrolyzing waste LDPE in the presence of a catalyst. This process
transforms LDPE into a carbon source, from which the Fe-based catalyst promotes the
growth of CNTs. Electron microscopy confirmed that the resulting CNTs possessed high
crystallinity and a uniform, dense network structure. This dense network, coupled with
the inherently high electrical conductivity of CNTs, is key to their efficient absorption and
reflection of electromagnetic waves. An EMI shielding effectiveness of 26.3 dB implies
that over 99.7% of incident electromagnetic waves can be attenuated, which significantly
contributes to preventing malfunctions in electronic devices such as smartphones,
tablets, and PCs, as well as protecting human health. Furthermore, utilizing waste plastics
as raw material contributes to resource efficiency and waste management.

Background and Industry Context

In modern society, the widespread adoption of wireless communication technologies has
exacerbated the problem of electromagnetic interference (EMI). While electronic devices
are becoming smaller and more powerful, concerns about EMI-induced malfunctions and
potential health effects are rising, making the development of effective EMI shielding
materials urgent. Traditional EMI shielding materials, primarily thin metal films or
conductive polymers, face challenges regarding weight, cost, processability, and
environmental impact. Carbon nanotubes are highly anticipated as next-generation EMI
shielding materials due to their lightweight nature, high strength, and excellent
conductivity. This research demonstrates the potential to simultaneously address these
challenges by producing high-performance CNTs from inexpensive waste plastic.



Strategic Significance and Outlook

These research findings add new value to the upcycling of waste plastics and contribute
to the advancement of sustainable materials science. The synthesized CNTs are expected
to find broad applications as high-performance EMI shielding materials in next-
generation electronic devices, aerospace, and medical equipment. Further optimization
of the CNT synthesis process to improve yield and reduce costs can enhance commercial
viability. CNT production from waste plastics not only addresses environmental issues
but also has the potential to create new industries and economic value. In the long term,
this technology is expected to become an established solution for plastic waste
problems and contribute to the stable supply of high-performance materials, with
potential applications in 'clean energy' for a sustainable society.

Source: https://www.sciencedirect.com/science/article/pii/S187853522300096X
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#21 ACS Publications: 3D Conductive Network
Integrated Polyimide/Carbon Nanotube Composite
Developed for High-Performance Lithium-Ion Battery
Electrodes, Demonstrating High Capacity and
Durability

OVERVIEW

A study published in ACS Publications reports the development of a 3D conductive

network integrated polyimide/carbon nanotube (CNT) composite material for high-

performance lithium-ion battery electrodes. This composite, with CNTs tightly woven

into a polyimide matrix, significantly enhances electrode conductivity, facilitating

electron transport and Li+ diffusion. Notably, a composite with approximately 31 wt%

CNTs showed a much higher specific surface area (111.29 m2·g–1) than pure

polyimide, demonstrating excellent potential as a high-capacity, durable anode.
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Key Findings

In research published in ACS Publications, an innovative three-dimensional conductive
network integrated polyimide/carbon nanotube (CNT) composite material has been
developed, designed to function as a high-performance electrode for lithium-ion
batteries (LIBs). This novel material dramatically enhances electrode conductivity and
efficiently promotes electron transport and lithium-ion (Li+) diffusion, holding the
potential to significantly improve LIB energy storage capacity and cycle stability.

Technical Details

The research team engineered a composite material where CNTs are tightly interwoven
within a polyimide matrix, forming a dense and uniform three-dimensional conductive
network. This structure ensures that CNTs provide efficient electron pathways throughout
the electrode material, while the polyimide simultaneously acts as a site for Li+
adsorption and desorption. A notable finding was that the composite material with
approximately 31 wt% CNTs exhibited a significantly higher specific surface area (111.29
m2·g–1) compared to pure polyimide. This elevated surface area provides more sites for
Li+ ions to react, consequently enabling higher capacity. Furthermore, the robust CNT
network effectively suppresses volume changes in the electrode material during charge-
discharge cycles, maintaining structural stability and offering excellent durability. This
contributes to slowing down anode degradation and extending battery lifespan.

Background and Industry Context

Lithium-ion batteries are essential energy storage technologies for a diverse range of
modern applications, including electric vehicles (EVs), portable electronic devices, and
stationary energy storage systems. However, further improvements in LIB performance
(especially energy density, fast-charging capability, and cycle life) remain critical
challenges to meet the demands of next-generation applications. Existing anode
materials, primarily graphite, have limitations in theoretical capacity and rate
performance, necessitating the development of new high-performance materials. CNTs
have garnered significant expectations as next-generation LIB electrode materials due to
their excellent conductivity, mechanical strength, and high aspect ratio. This research
maximizes the potential of CNTs by compositing them with polyimide, leading to a
breakthrough as a practical LIB electrode material.



Strategic Significance and Outlook

The development of this three-dimensional conductive network integrated
polyimide/CNT composite material will profoundly impact the evolution of high-
performance lithium-ion batteries. This material holds the potential to become a new
standard, particularly for EV batteries and industrial batteries demanding high power
output and long cycle life. The research team aims for early commercialization by further
optimizing the material's synthesis process and exploring scalability. In the future,
anodes utilizing this composite material are expected to shorten battery charging times,
extend driving ranges, and reduce overall operational costs, thereby accelerating the
adoption of sustainable energy solutions. This achievement serves as a concrete example
of how nanomaterials are shaping the future of energy storage technology.

Source: https://pubs.acs.org/aaemcq/article/doi/10.1021/acsaem.6c01606/5251029/Three-Dimensional-

Conductive-Network-Integrated
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#22 ResearchGate: hBN-Modified Molten Salt
Nanofluids Achieve 2x Compressive Strength,
Advancing Thermal Energy Storage Applications

OVERVIEW

Hexagonal boron nitride (hBN)-modified molten salt nanofluids are gaining attention

for thermal energy storage (TES) applications. Notably, Al-3 wt.% hBN

nanocomposites showed approximately double the maximum compressive strength

compared to pure Al samples, with significant improvements in hardness and wear
resistance. This suggests that advanced 2D materials like MXene can overcome the

low thermal conductivity of traditional TES materials, enabling more efficient energy

storage solutions due to their superior physicochemical properties.
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Key Findings

Research on hexagonal boron nitride (hBN)-modified molten salt nanofluids shows
groundbreaking advancements in thermal energy storage (TES) applications. Specifically,
an Al-3 wt.% hBN nanocomposite, incorporating 3 weight percent of hBN into aluminum,
demonstrated approximately double the maximum compressive strength compared to
pure Al samples. This, coupled with significant improvements in hardness and wear
resistance, represents a crucial achievement for the development of next-generation
thermal energy storage materials.

Technical Details

This study explored how the unique chemical structures and superior physicochemical
properties of advanced two-dimensional (2D) materials like MXene and hBN can be
leveraged in fields such as thermal energy storage and environmental remediation. hBN,
with its high thermal conductivity, electrical insulation, and chemical stability, is drawing
attention as an ideal nanoparticle additive for enhancing the performance of heat
transfer fluids. By dispersing hBN nanoparticles in molten salts, the thermal conductivity
of the nanofluid improves, increasing heat exchange efficiency. The dramatic
improvement in mechanical properties observed in the Al-hBN nanocomposite is
attributed to the reinforcing effect of hBN nanoparticles and excellent interfacial
bonding with the matrix material. This overcomes the challenges of low thermal
conductivity and insufficient mechanical strength often associated with conventional TES
materials, paving the way for more robust and efficient energy storage systems.



Background and Industry Context

As global demand for sustainable energy solutions rises, thermal energy storage (TES) is
recognized as a crucial technology for improving energy efficiency in diverse sectors,
including concentrated solar power, industrial waste heat recovery, and building heating
and cooling. However, existing TES materials often suffer from limitations such as low
thermal conductivity, difficulty in controlling phase change temperatures, and
inadequate mechanical strength, making performance improvement a long-standing
challenge. Advanced nanomaterials like MXene and hBN have emerged as promising
candidates to address these issues. These materials are expected to enable
breakthroughs in TES systems due to their nanoscale design flexibility and superior
thermal and mechanical properties.

Strategic Significance and Outlook

These research findings on hBN-modified molten salt nanofluids and Al-hBN
nanocomposites hold significant potential to transform the future of thermal energy
storage technology. The simultaneous improvement in mechanical properties and
thermal conductivity will enable the development of more compact and durable TES
devices, enhancing overall system efficiency and lifespan. Future research will likely focus
on optimizing the hBN nanoparticle concentration, evaluating the long-term stability of
composites, and assessing heat transfer performance in large-scale applications. If
commercialized, this technology is expected to play a vital role in integrating renewable
energy systems, enhancing industrial process efficiency, and building smart grids. This
will contribute significantly to reducing energy consumption and environmental impact,
making it an indispensable technology for achieving a sustainable society.

Source: https://www.researchgate.net/publication/411788775_Hexagonal_Boron_Nitride-
Modified_Solar_Salt_Nanofluids_for_Thermal_Energy_Storage_Applications
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#24 Renal Cell Carcinoma Nano-Immunotherapy Shows
Potential for Remodeling Tumor Microenvironment,
Yet Remains Preclinical with Challenges in Uneven
Delivery and Manufacturing

OVERVIEW

Nanotechnology is emerging as a powerful strategy to overcome treatment barriers

in renal cell carcinoma (RCC) by enabling nanoparticles (NPs) to remodel the

immunosuppressive tumor microenvironment (TME). These sophisticated

nanoplatforms facilitate spatio-temporally controlled drug delivery, precisely

targeting immune cells to enhance multi-stage anti-tumor responses. However,

despite this potential, RCC nano-immunotherapy faces significant preclinical hurdles

including heterogeneous tumor delivery, limited model translatability, and complex

manufacturing considerations.
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Key Findings

For renal cell carcinoma (RCC) treatment, nanoplatforms show significant promise in
reconstructing the immune tumor microenvironment (TME) to overcome existing barriers
to multi-stage anti-tumor immune responses. Nanoparticles (NPs), engineered with
precisely controllable size, tunable surface properties, and flexible payload designs, are
envisioned to efficiently deliver therapeutic agents to cancer sites and amplify
immunotherapy efficacy by counteracting both local and systemic immunosuppressive
mechanisms. Despite this compelling potential, the approach is still in the preclinical
stage, facing substantial challenges for successful clinical translation.

Technical and Clinical Details

Nanoparticles are specifically engineered to improve drug delivery to tumor tissues,
which frequently present significant access challenges for conventional therapies. In the
context of RCC nano-immunotherapy, nanoplatforms facilitate spatio-temporally
controlled drug release, allowing for the precise targeting and reprogramming of key
immunosuppressive cells within the TME, such as myeloid-derived suppressor cells
(MDSCs) and regulatory T cells (Tregs). This strategic modulation is anticipated to
invigorate anti-tumor immune responses and effectively inhibit tumor proliferation.
Further enhancing specificity, NP surfaces can be functionalized with specific targeting
molecules—like cancer cell-specific antigens—to optimize selective cellular uptake and
intracellular payload delivery. However, a critical hurdle lies in the translatability
limitations of current preclinical models, which make it challenging to accurately predict
NP behavior in human RCC. Additionally, the heterogeneous delivery of NPs to tumor
tissues remains a persistent issue, complicating the uniform distribution of therapeutic
agents across all cancer cells. Comprehensive long-term safety profiles also require more
extensive establishment.



Background and Industry Context

Advanced stages of renal cell carcinoma often present a poor prognosis, compounded
by significant resistance to standard therapeutic regimens. While recent advancements in
immunotherapies, notably immune checkpoint inhibitors, have revolutionized RCC
treatment, their efficacy is not universal, underscoring the critical need for enhanced
response rates. Nanotechnology has emerged as a highly promising strategy to amplify
immunotherapy efficacy while simultaneously mitigating systemic side effects. The tumor
microenvironment (TME) is a pivotal player in tumor growth, metastasis, and the
induction of immunosuppression, thus making its targeted modulation via
nanoplatforms a cornerstone approach in contemporary cancer treatment. Nevertheless,
the development of nanomedicines inherently involves complex challenges in
transitioning from research to clinical application, including manufacturing intricacies,
stringent quality control requirements, and navigating extensive regulatory landscapes.

Strategic Significance and Outlook

Research into nano-immunotherapy for renal cell carcinoma holds profound strategic
significance for realizing the promise of personalized and precision cancer medicine.
Continued optimization of nanoplatforms, particularly those engineered for TME
reconstruction, is expected to unlock novel therapeutic strategies offering superior
efficacy coupled with reduced systemic toxicity. However, achieving successful clinical
application necessitates the development of highly translatable preclinical models,
innovative designs to ensure uniform drug delivery within heterogeneous tumors, and
rigorous evaluation of long-term safety and biocompatibility. Furthermore, standardizing
nanoparticle manufacturing processes and enhancing cost-efficiency are imperative for
ensuring broad patient accessibility. Overcoming these multifaceted challenges and
ultimately improving outcomes for RCC patients will critically depend on fostering
interdisciplinary approaches and robust international collaboration.

Source: https://www.dovepress.com/reconstructing-the-immune-microenvironment-via-nanoplatforms-
in-renal-peer-reviewed-fulltext-article-IJN
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#25 Organ-Targeting Nanomedicine: Delivery
Performance Determined by Biological Barriers and
Disease Remodeling; Functional Activity and Safety
Validation are Critical Challenges

OVERVIEW

Organ-targeting nanomedicine efficacy is intricately shaped by biological barriers,

disease remodeling, and nanobio interactions, not just anatomical delivery. This

review argues for a more rigorous assessment of 'targeting,' demanding evidence

beyond organ-level accumulation to include barrier traversal, target cell exposure,

cargo release, functional activity, and safety. By providing comprehensive criteria, this

framework aims to elevate nanomedicine development and clinical translation

success.

Published Published August 11, 2026  Dove Medical Press  ニュージーランド
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Background

Nanomedicine is a cornerstone of precision medicine, undergoing extensive research
across oncology, gene therapy, and regenerative medicine. Its promise lies in its ability to
reduce systemic side effects and maximize therapeutic efficacy by precisely delivering
active agents. Yet, a significant hurdle for many nanomedicine candidates is their failure
to progress beyond preclinical stages or achieve anticipated results in clinical trials. This
often stems from an incomplete understanding of their complex in vivo behavior and an
imprecise definition of 'targeting.' This review directly confronts these challenges by
redefining nanomedicine targeting not merely as physical accumulation, but as achieving
specific biological functional outcomes. This robust assessment framework is designed to
help researchers establish more clinically relevant endpoints and identify less viable
candidates earlier in the development pipeline.

Key Findings

The efficacy of organ-targeting nanomedicine is not solely dictated by anatomical
destination but is, in fact, complexly determined by a multitude of biological barriers,
disease-related remodeling processes, and nanobio interface interactions encountered
before therapeutic agents reach target cells. This review asserts that beyond simplistic
metrics like whole-organ accumulation, robust targeting claims demand stringent
evidence meticulously aligned with the intended delivery task. This evidence must
encompass successful barrier traversal, precise spatial localization, effective target cell
exposure, controlled cargo release, demonstrable functional activity, and comprehensive
safety validation.



Technical and Clinical Insights

Nanomedicine, through careful tuning of nanoparticle size, shape, and surface
properties, offers immense potential for targeted drug delivery to specific organs or cell
populations. However, the intricate in vivo environment presents formidable challenges.
Therapeutic agents must navigate numerous biological barriers, including systemic
circulation, endothelial layers, the extracellular matrix, and cell membranes, to reach their
intended sites. Furthermore, pathological conditions can significantly remodel these
barriers; for example, while the enhanced permeability and retention (EPR) effect can aid
nanoparticle accumulation in some tumors, its variability limits universal applicability.
This review emphasizes that assessing nanomedicine 'targeting' requires moving beyond
mere organ-level accumulation of fluorescently labeled nanoparticles. Instead, a
comprehensive evaluation must include microscopic-level interactions: effective cargo
release to target cells, demonstrable manifestation of functional activity, and thorough
long-term safety profiles. This multi-stage assessment framework is critical for enhancing
the success rate of nanomedicine development and its subsequent clinical translation.

Strategic Significance and Outlook

The comprehensive assessment criteria advanced in this review offer vital new guidance
for the research and development of organ-targeting nanomedicine. Future efforts by
researchers and pharmaceutical companies must extend beyond simple organ
accumulation data to include direct evidence of nanoparticle barrier traversal
mechanisms, intricate intracellular dynamics, precise drug release kinetics, and verifiable
functional activity within target cells throughout the design and evaluation phases. This
approach promises to foster more rational and efficient nanomedicine development,
significantly boosting success rates in clinical trials. Ultimately, this rigorous framework is
paramount for nanomedicine to fully realize its potential in personalized medicine,
addressing critical unmet medical needs for a broad patient population. A profound
understanding of nanobio interfacial interactions will be instrumental in shaping the
future trajectory of precision medicine.

Source: https://www.dovepress.com/organ-targeting-nanomedicine-barrier-design-codes-from-
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#26 ACS Publications: Fully Printed Single-Layer
MXene/AgNW/PVP Composite Array Developed for
Structurally Decoupled Dual-Mode Tactile Perception

OVERVIEW

Research in ACS Publications reports the development of a fully printed single-layer

MXene/silver nanowire (AgNW)/PVP composite array for structurally decoupled dual-

mode tactile perception. This innovative design eliminates the need for an additional

temperature sensing electrode layer, simplifying the layered structure and physically
preventing spatial measurement mismatch. Leveraging MXene nanosheets

synthesized via an optimized selective etching method, this system provides a

practical engineering approach for highly integrated, low-crosstalk, and cost-effective

flexible multidimensional tactile sensing.

Published August 12, 2026  ACS Publications  USA
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Key Findings

In a study published in ACS Publications, a fully printed single-layer MXene/silver
nanowire (AgNW)/PVP composite array has been developed to achieve structurally
decoupled dual-mode tactile perception. This groundbreaking design enables
simultaneous pressure and temperature sensing within a single layer, eliminating the
need for an additional temperature sensing electrode layer. This significantly simplifies
the device's layered structure and physically prevents spatial measurement mismatch,
promising high-precision tactile feedback.

Technical Details

The core of this composite array lies in the MXene nanosheets, synthesized using an
optimized selective etching method. MXene is a highly promising sensor material due to
its excellent conductivity, high surface area, flexibility, and mechanical strength. The
research team integrated MXene nanosheets and AgNWs within a polyvinylpyrrolidone
(PVP) matrix and fabricated them as a single layer using screen-printing technology. This
printing process enhances manufacturing cost-effectiveness and scalability. Pressure
sensing utilizes changes in the composite material's resistance, while temperature
sensing relies on the thermoelectric effect or temperature-dependent resistance
changes. Structurally decoupled dual-mode sensing refers to the design where sensors
based on different physical principles (e.g., pressure and temperature) function
independently without mutual interference. This minimizes crosstalk (signal interference
between different sensor channels), improving measurement reliability.

Background and Industry Context

Tactile sensing technology is becoming increasingly vital across a wide range of fields,
including robotics, human-machine interfaces, medical devices, and wearable electronics.
To emulate complex human-like touch perception, multidimensional tactile sensors
capable of simultaneously perceiving multiple physical stimuli—such as pressure,
temperature, and vibration—with high spatial resolution are indispensable. However,
existing multidimensional tactile sensors often suffer from complex layered structures,
high costs, and crosstalk issues. Advances in nanomaterials like MXene and AgNWs are
opening new avenues to overcome these challenges and enable the development of
high-performance, flexible sensors.



Strategic Significance and Outlook

This fully printed single-layer MXene/AgNW/PVP composite array offers a practical
engineering approach for highly integrated, low-crosstalk, and cost-effective flexible
multidimensional tactile sensing systems. This technology will accelerate the
development of next-generation robotic skins, VR controllers with haptic feedback, smart
medical gloves, and wearable health monitoring devices. Specifically, the simplification of
manufacturing through a single-layer design will facilitate mass production and
significantly reduce costs, leading to broader market penetration. Future research will
focus on further optimizing sensor sensitivity, response speed, and durability, as well as
evaluating real-world application possibilities. This breakthrough marks a significant step
in shaping the future of tactile technology, making human-machine interactions more
natural and intuitive.

Source: https://pubs.acs.org/aaembp/article/8/15/6695/5237394/Fully-Printed-Single-Layer-MXene-
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#27 Roivant Sciences Receives $771.6 Million
Settlement from Moderna Lawsuit, Enters Cross-
Licensing Agreement for LNP and GalNAc Technologies

OVERVIEW

Roivant Sciences announced it received a $771.6 million settlement from a lawsuit

with Moderna. The settlement includes a comprehensive cross-licensing agreement

where Moderna grants Genevant/Arbutus non-exclusive licenses for LNP and GalNAc

technologies across all applications, excluding hepatitis B virus and specific other
fields. The settlement funds are allocated 80% to Genevant and 20% to Arbutus,

underscoring the critical importance of LNP technology.

Published August 06, 2026  Stock Titan  USA
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Key Findings

Roivant Sciences has announced the settlement of its long-standing litigation with
Moderna, receiving a total settlement amount of $771.6 million. This landmark
settlement includes a comprehensive cross-licensing agreement where Moderna will
grant Genevant Sciences and Arbutus Biopharma non-exclusive licenses for Lipid
Nanoparticle (LNP) and GalNAc technologies across all future applications, excluding
hepatitis B virus-related and certain specified fields. This settlement clearly demonstrates
the value of LNP technology and the significant impact of intellectual property rights in
the biopharmaceutical industry.

Technical and Clinical Details

Lipid Nanoparticles (LNPs) are crucial for the delivery of messenger RNA (mRNA)
vaccines and gene therapies, forming the foundation of Moderna's successful COVID-19
vaccine. GalNAc (N-acetylgalactosamine) technology enables the targeting of nucleic
acids to liver cells, finding applications in the development of treatments for specific liver
diseases. This cross-licensing agreement will allow Genevant and Arbutus non-exclusive
access to LNP and GalNAc technologies for a wide range of future therapeutic
developments (excluding hepatitis B virus and certain other fields). The settlement funds
will be allocated 80% to Genevant and 20% to Arbutus, after deducting their respective
litigation costs, based on Genevant's 83% and Arbutus's 16% ownership of Genevant
Sciences Ltd. (GSL) outstanding common stock.

Background and Industry Context

Intellectual property disputes surrounding LNP technology intensified with the rise of
mRNA medicines, highlighting the critical importance of their technological foundation.
The litigation between Moderna and Arbutus/Genevant concerned early contributions to
the development of LNP delivery systems and subsequent commercial successes. With
the settlement, both companies are freed from legal conflicts, allowing them to focus on
their respective business strategies. This resolution solidifies LNP technology's continued
central role in the medical field, particularly in nucleic acid medicines and gene therapy,
and underscores that technology licensing and partnerships are essential for driving
innovation within the complex landscape of intellectual property rights.



Strategic Significance and Outlook

The substantial settlement payment from Moderna to Roivant Sciences and the cross-
licensing agreement for LNP/GalNAc technologies will significantly influence strategic
moves in the biopharmaceutical industry, especially in gene therapy and nucleic acid
medicine sectors. Genevant and Arbutus gain the opportunity to invest the settlement
funds and leverage the licensed technologies to further strengthen their pipeline
development and platform technologies. For Moderna, this settlement provides a clear
path to focus on future innovation and broader applications of LNP technology. This
development is expected to facilitate the standardization and access to LNP technology,
accelerating the development of next-generation gene and RNA therapies. In the future,
new LNP-based modalities are anticipated to find clinical applications across more
diverse disease areas, significantly expanding treatment options for patients.
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#28 UKRI Annual Report: Concretene's Graphene-
Enhanced Concrete Reduces Embodied Carbon by 20-
30%, Driving Construction Decarbonization

OVERVIEW

The UKRI (UK Research and Innovation) annual report highlights Concretene, a

Manchester-based nanotechnology firm, which developed an innovative graphene-

enhanced concrete admixture. This technology has the potential to reduce concrete's

embodied carbon by 20-30%, significantly contributing to CO2 emission reductions
from cement production. Leveraging graphene's strength (200x that of steel), this

solution enhances concrete durability while simultaneously lowering environmental

impact.

Published August 12, 2026  UKRI  UK
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Key Findings

The annual report from UK Research and Innovation (UKRI) highlighted Concretene, a
Manchester-based nanotechnology company, for its development of an innovative
graphene-enhanced concrete admixture. This groundbreaking technology has the
potential to reduce the embodied carbon (CO2 emissions from the manufacturing
process) of concrete by 20% to 30%, offering a powerful solution to the global challenge
of reducing CO2 emissions associated with cement production. This achievement marks
a significant step towards decarbonizing the construction industry.

Technical Details

Concretene's graphene-enhanced concrete is designed to maintain or even improve the
overall strength and durability of concrete by reducing the amount of cement clinker and
reinforcing it with graphene. Graphene, despite its atomic thinness, is known for its
extraordinary strength—200 times that of steel. Within the concrete matrix, graphene
inhibits the formation and propagation of micro-cracks, thereby enhancing the overall
structural integrity of the material. This enables the use of less concrete or less cement
with just a small addition of graphene, leading to substantial reductions in energy
consumption and CO2 emissions from cement manufacturing. This technology not only
improves the long-term performance of concrete but also enhances the sustainability
metrics of construction projects, reducing the environmental footprint across the entire
lifecycle.

Background and Industry Context

The construction industry accounts for a significant portion of global CO2 emissions,
with cement production, in particular, releasing vast amounts of carbon dioxide. As
demand for sustainable construction materials grows, reducing the environmental
impact of concrete has become a pressing challenge for the industry. Graphene, owing
to its superior physicochemical properties, has been highly anticipated for its potential to
both improve building material performance and reduce environmental impact. The
development of graphene-enhanced concrete by companies like Concretene is
accelerating this 'green construction' trend, offering a sustainable alternative to
conventional concrete.



Strategic Significance and Outlook

Concretene's graphene-enhanced concrete holds the potential to revolutionize the
construction industry. The reported 20-30% reduction in embodied carbon will
significantly boost environmental certification ratings for construction projects and
promote the adoption of green building practices. This technology is expected to be
widely adopted in various types of construction, including residential, commercial, and
infrastructure projects. Further improvements in graphene manufacturing costs and
scalability could see such innovative materials becoming the standard in the construction
industry. UKRI's support helps accelerate the commercialization of such cutting-edge
technologies, aiding the UK in establishing a leading global position in sustainable
construction. This technology represents a tangible application of nanotechnology
contributing to global climate action.

Source: https://www.ukri.org/publications/annual-report-and-accounts-2025-to-2026/ukri-annual-report-
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#29 Ag-Modified Cu Foam Catalyst Achieves 66.16%
Faradaic Efficiency in Selective Electrocatalytic CO2
Reduction to Methanol from Supercritical CO2,
Presenting a New Strategy for High-Efficiency CO2
Valorization

OVERVIEW

This study proposes a novel strategy for highly selective electrocatalytic CO2

reduction (eCO2RR) to methanol by combining an Ag-modified Cu foam (Ag/Cu

foam) catalyst with supercritical CO2 (ScCO2). Under optimized supercritical

conditions (35°C, 8 MPa), the Ag/Cu foam catalyst achieved a high Faradaic efficiency

of 66.16% for methanol, significantly outperforming pure Cu foam and systems under

ambient conditions. This method opens new avenues for high-efficiency CO2

valorization.
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Key Findings

This research proposes a groundbreaking strategy for highly selective electrocatalytic
CO2 reduction (eCO2RR) to methanol, utilizing supercritical CO2 (ScCO2) as both
reactant and reaction medium in conjunction with an Ag-modified Cu foam (Ag/Cu
foam) catalyst. Under optimized supercritical conditions (35°C, 8 MPa), the Ag/Cu foam
catalyst achieved a remarkable Faradaic efficiency (FE) of 66.16% for methanol,
substantially outperforming both pure Cu foam and systems operating under ambient
conditions. This discovery paves a new pathway towards highly efficient CO2 valorization
processes that convert CO2 into valuable chemicals.

Technical Details

Electrocatalytic CO2 reduction is a promising technology for converting CO2 into fuels
and chemical feedstocks using renewable energy. However, achieving both high
selectivity and high efficiency has remained a challenge. The ScCO2 employed in this
study offers advantages over conventional gaseous CO2, including high solubility, low
diffusion resistance, and a homogeneous reaction environment. This facilitates CO2
supply to the catalyst surface, thereby increasing reaction rates. The Ag/Cu foam catalyst
leverages a synergistic effect: Ag promotes CO2 activation, while Cu has the ability to
convert CO intermediates into methanol. Notably, under the supercritical CO2
environment, the structural stability of the Cu foam is maintained, and the dispersion of
Ag nanoparticles is optimized, leading to an increase in catalytic active sites and highly
efficient methanol production. Achieving high efficiency under relatively mild conditions
of 35°C and 8 MPa represents a significant step towards the practical implementation of
this process.



Background and Industry Context

As a climate change mitigation strategy, CO2 valorization technologies that capture and
reuse atmospheric carbon dioxide (CO2) as fuel or chemical feedstock are urgently
needed. Electrocatalytic CO2 reduction is gaining attention as a sustainable CO2
valorization technology because it can utilize renewable energy sources such as solar
and wind power. However, it often suffers from low selectivity toward a single desired
product (e.g., methanol, formic acid, CO) and insufficient energy efficiency. This research
innovatively combines catalyst design with a novel reaction environment (supercritical
fluid) to overcome these challenges, demonstrating groundbreaking high-selective
conversion specifically to methanol, a valuable liquid fuel.

Strategic Significance and Outlook

This technology for methanol production from supercritical CO2 using an Ag-modified
Cu foam catalyst has the potential to establish a new standard for CO2 valorization.
Methanol can be directly used as fuel, as a basic chemical feedstock for the chemical
industry, and as a hydrogen carrier; its high-efficiency production brings widespread
economic and environmental benefits. Going forward, researchers will address
challenges related to long-term catalyst stability, further improvements in Faradaic
efficiency, and reactor scale-up. Furthermore, the principles of this supercritical CO2
electrocatalytic reaction are expected to be applied to other CO2 reduction products and
extended to various nanocatalyst systems. If commercialized, this technology could
realize large-scale processes for capturing CO2 from industrial emitters and converting it
into high-value chemicals, contributing significantly to building a sustainable circular
economy.

Source: https://pubs.rsc.org/ta/article/doi/10.1039/d6ta04502b/1290746/Selective-electrocatalytic-
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#30 Pharmaceutical Formulation Development Soars
with LNP-Delivered mRNA Vaccines, Yet Poor Drug-Like
Properties (Solubility, Permeability, PK) Account for 10-
15% of Development Failures

OVERVIEW

Pharmaceutical formulation development has increased in complexity and importance

with the advent of lipid nanoparticle (LNP)-delivered messenger RNA (mRNA)

vaccines. A 2010-2017 clinical trial data review highlights that 10-15% of

development failures are due to poor drug-like properties such as solubility,

permeability, and pharmacokinetics. This underscores that formulation development

remains one of the most influential bottlenecks in the drug development pipeline,

from initial physicochemical characterization to advanced delivery system design.
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Key Findings

Pharmaceutical formulation development has expanded in scope and complexity,
ranging from the initial physicochemical characterization of novel molecules to the
design of advanced modalities like lipid nanoparticle (LNP)-delivered messenger RNA
(mRNA) vaccines. As of August 2026, formulation development continues to be one of
the most impactful stages in the drug development pipeline. Specifically, a review of
clinical trial data from 2010 to 2017 clearly indicates that 10% to 15% of development
failures are directly attributable to poor 'drug-like' properties, including solubility,
permeability, and pharmacokinetics.

Technical and Clinical Details

Formulation development aims to stabilize active pharmaceutical ingredients (APIs),
optimize their absorption, distribution, metabolism, and excretion (ADME) profiles in
vivo, and deliver them effectively to the intended target site. It has evolved from
traditional dosage forms like tablets, capsules, and injectables to more complex
modalities such as LNP-delivered mRNA vaccines, antibody-drug conjugates (ADCs),
gene therapies, and cell therapies. LNPs are critical nanoparticle technologies essential
for protecting water-soluble nucleic acid molecules and delivering them across cell
membranes into the cytoplasm. However, if an API has insufficient physicochemical
properties, desired therapeutic effects may not be achieved, even with innovative
delivery systems. Low solubility hinders oral absorption, poor permeability limits cellular
uptake, and unfavorable pharmacokinetics make it difficult to maintain desired blood
concentrations. Identifying and overcoming these issues through formulation design at
an early stage is critically important.



Background and Industry Context

The success rate of pharmaceutical development has historically been low, requiring vast
amounts of time and cost. Even when new drug candidates advance to clinical trials,
many fail due to issues of efficacy, safety, or pharmacokinetics. The rise of new
modalities has further heightened the importance of formulation development. The
success of LNP technology in COVID-19 vaccines demonstrated the potential for
nanoparticle-mediated delivery systems to enable the clinical application of drugs
previously considered impossible. However, this success also reconfirmed that LNPs
themselves are not a perfect solution and that the underlying 'drug-like' properties of
the API remain crucial. Formulators must work closely with chemists and biologists to
consider manufacturability from the earliest stages of molecular design.

Strategic Significance and Outlook

The field of pharmaceutical formulation development will continue to be a hub of
innovation. Further optimization of LNP technology, development of new nanoparticle
delivery systems, and formulation design leveraging artificial intelligence (AI) and
machine learning (ML) are predicted to accelerate. These technological advancements
will expand the possibilities for effectively translating molecules with solubility or
permeability challenges into clinical applications. Furthermore, with the advancement of
personalized medicine, the development of customized formulations tailored to
individual patient characteristics will become increasingly important. Strengthening
formulation development will be key to improving the overall success rate and efficiency
of drug development, bringing more innovative therapies to patients. This is expected to
address unmet medical needs and significantly improve patient quality of life.

Source: https://intuitionlabs.ai/articles/pharmaceutical-formulation-development

Collected: August 14, 2026 | Automated Research System (Gemini API)

https://intuitionlabs.ai/articles/pharmaceutical-formulation-development


#31 Ru/WO3/NF Heterostructured Electrocatalyst
Achieves 0.11 V vs RHE for Hydrazine Oxidation,
Sustaining 400 mA cm–2 for Energy-Saving Hydrogen
Production

OVERVIEW

This study developed a Ru/WO3/NF heterostructured electrocatalyst enabling ultra-

low potential hydrazine oxidation (HzOR) for energy-saving hydrogen production via

hydrazine-assisted water electrolysis. Molecular dynamics simulations and DFT

calculations showed WO3 promotes OH– migration from the Ru surface, exposing

active sites. The optimized electrode achieved an HzOR potential of just 0.11 V vs RHE

for 400 mA cm–2, with a low Tafel slope of 26 mV dec–1 and excellent stability for 120

hours at 200 mA cm–2. This marks a significant advance toward highly efficient and

sustainable hydrogen production.

Published August 12, 2026  ACS Publications  USA
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Key Findings

This research presents a groundbreaking advancement in energy-saving hydrogen
production: the development of a Ru/WO3/NF heterostructured electrocatalyst enabling
ultra-low potential hydrazine oxidation (HzOR) for hydrazine-assisted water electrolysis.
The optimized electrocatalyst achieved an exceptionally low HzOR potential of just 0.11
V vs RHE to reach a high current density of 400 mA cm–2, demonstrating remarkable
stability and durability for 120 hours at 200 mA cm–2. This holds the potential to
significantly reduce energy consumption compared to conventional pure water
electrolysis.

Technical Details

The research team utilized molecular dynamics simulations and density functional theory
(DFT) calculations to elucidate the mechanism by which the presence of WO3 (tungsten
trioxide) promotes the migration of hydroxide ions (OH–) from the ruthenium (Ru)
catalyst surface, exposing Ru active sites. This mechanism accelerates the rate-limiting
step of the HzOR reaction—OH– desorption—leading to a dramatic reduction in HzOR
potential. The heterostructure, comprising Ru and WO3 composited on a Ni foam (NF)
substrate, maximizes the number of catalytic active sites and electron conductivity,
enabling highly efficient reactions. An HzOR potential of 0.11 V vs RHE signifies that the
reaction can be driven with a very low overpotential of 0.11 volts relative to the
reversible hydrogen electrode, which is highly advantageous from an energy efficiency
perspective. Furthermore, a small Tafel slope of 26 mV dec–1 indicates a gradual increase
in overpotential with increasing current density, allowing for efficient operation at high
current densities.



Background and Industry Context

Hydrogen, as a clean energy carrier, plays an indispensable role in achieving a
decarbonized society. Hydrogen production via water electrolysis is a clean source but
requires high energy input and is costly. Hydrazine-assisted water electrolysis is gaining
attention as an energy-saving method for hydrogen production because it can generate
hydrogen at a lower potential than water electrolysis thermodynamically. However,
challenges include the toxicity of hydrazine and the development of high-performance
catalysts for efficient HzOR. Ru is known for high activity towards HzOR but faces cost
and stability issues. This research overcomes conventional challenges by forming a
heterostructure with WO3, further enhancing Ru's activity and improving its stability.

Strategic Significance and Outlook

The development of this Ru/WO3/NF heterostructured electrocatalyst will significantly
boost the commercialization of energy-saving hydrogen production technology. By
achieving ultra-low potential, high current density, and long-term stability, the scope of
hydrazine-assisted water electrolysis expands, enabling more sustainable and
economical hydrogen production. In the future, this technology, when combined with
renewable energy sources, could facilitate on-site green hydrogen production and the
development of systems for safe hydrazine storage and transport. The catalyst design
principle is also expected to find applications in other electrochemical reactions and fuel
cell technologies. This breakthrough is anticipated to accelerate the transition to a
hydrogen energy economy and play an essential role in achieving global clean energy
goals.

Source: https://pubs.acs.org/aamick/article/18/31/42617/5238383/Ultralow-Potential-Hydrazine-
Oxidation-for-Energy

Collected: August 14, 2026 | Automated Research System (Gemini API)

https://pubs.acs.org/aamick/article/18/31/42617/5238383/Ultralow-Potential-Hydrazine-Oxidation-for-Energy
https://pubs.acs.org/aamick/article/18/31/42617/5238383/Ultralow-Potential-Hydrazine-Oxidation-for-Energy


#32 Non-Precious Metal Anode 'NiCo-
LDH@Mo2CTx/NF' Achieves 393 mV Overpotential at
100 mA cm–2 for High-Efficiency Oxygen Evolution
Reaction in Anion Exchange Membrane Water
Electrolysis

OVERVIEW

This study developed a hybrid electrode, 'NiCo-LDH@Mo2CTx/NF,' as a highly

efficient non-precious metal anode for anion exchange membrane (AEM) water

electrolysis, combining conductive MXene (Mo2CTx) with NiCo-LDH nanosheets.

Exfoliation expanded MXene's interlayer spacing, providing a uniform growth

platform for NiCo-LDH and enhancing electron transport. This electrode showed

excellent oxygen evolution reaction (OER) performance in 1.0 M KOH, achieving

overpotentials of 324 mV at 10 mA cm–2 and 393 mV at 100 mA cm–2, contributing
to efficient green hydrogen production.

Published August 11, 2026  The Royal Society of Chemistry  UK
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Key Findings

This research reports the development of 'NiCo-LDH@Mo2CTx/NF,' a hybrid electrode
designed as a highly efficient non-precious metal anode for anion exchange membrane
(AEM) water electrolysis. This innovative electrode combines conductive exfoliated
Mo2CTx MXene with NiCo-LDH (nickel-cobalt layered double hydroxide) nanosheets.
The electrode demonstrated outstanding oxygen evolution reaction (OER) performance
in a 1.0 M KOH solution, achieving high current densities with overpotentials of just 324
mV at 10 mA cm–2 and 393 mV at 100 mA cm–2. This marks a significant step towards
sustainable and efficient green hydrogen production without reliance on expensive
noble metal catalysts.

Technical Details

The key to the electrode's design lies in the utilization of exfoliated Mo2CTx MXene. By
exfoliating MXene, its interlayer spacing is effectively expanded, providing an ideal
conductive platform for the uniform growth of NiCo-LDH nanosheets. This intricate
composite structure combines the high electrical conductivity of MXene with the
abundant OER active sites of LDH, significantly enhancing electron transfer and charge
transport at the catalytic interface. The high OER performance of the NiCo-
LDH@Mo2CTx/NF electrode is attributed to the large surface area and porous structure
provided by MXene, which allows for efficient diffusion of reactants and products, while
maximizing the catalytic activity of NiCo-LDH. This improves the OER reaction rate and
reduces overpotential. An overpotential of 393 mV at 100 mA cm–2 indicates excellent
performance for practical application in large-scale electrolyzers.



Background and Industry Context

Water electrolysis for green hydrogen production is crucial for achieving a decarbonized
society, but its cost and energy efficiency remain challenges. Specifically, the oxygen
evolution reaction (OER) in water electrolysis is a major factor limiting the overall system
energy efficiency due to its slow reaction kinetics and high overpotential requirements.
Currently, highly active OER catalysts often include noble metals such as Ir (iridium) and
Ru (ruthenium). However, these materials are scarce and expensive, making the
development of non-precious metal catalysts an urgent priority. MXene, with its
excellent conductivity and tunable surface chemistry, is a promising material to enhance
the performance of non-precious metal catalysts. This research targets AEM water
electrolysis, a more efficient and cost-competitive hydrogen production technology.

Strategic Significance and Outlook

The development of the NiCo-LDH@Mo2CTx/NF hybrid electrode significantly advances
the commercialization of AEM water electrolysis technology using non-precious metal
catalysts. The substantial improvement in OER performance will enhance the energy
efficiency of hydrogen production and reduce operational costs. Future research will
focus on the long-term stability, durability, and performance maintenance at even higher
current densities for this catalyst. Additionally, this MXene-LDH compositing strategy is
expected to find applications in other electrochemical reactions, such as the hydrogen
evolution reaction (HER) and CO2 reduction reaction (CO2RR). If commercialized, this
technology is anticipated to expand the supply of green hydrogen produced from
renewable energy sources and reduce reliance on fossil fuels, thereby accelerating the
transition to a sustainable energy system. This achievement serves as a concrete example
of how nanomaterials are driving the energy revolution.

Source: https://pubs.rsc.org/fd/article/doi/10.1039/d6fd00075d/1223315
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#33 Electric Field-Assisted Enhanced Charge Storage in
hBN-Based Triboelectric Nanogenerators Improves
Reliability for Wearable Energy Harvesting

OVERVIEW

This study reports enhanced charge storage in hexagonal boron nitride (hBN)-based

triboelectric nanogenerators (TENGs) via electric field assistance for electronics

applications. While 2D materials hold broad promise for energy storage and

nanogenerators, this research specifically emphasizes a scalable manufacturing
approach that provides reliable, robust, and efficient solutions for wearable energy

harvesting. This technology has the potential to contribute to self-powered wearable

electronics.

Published August 12, 2026  ACS Publications  USA
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Key Findings

A study reported in ACS Publications has unveiled a groundbreaking method for
enhancing charge storage in hexagonal boron nitride (hBN)-based triboelectric
nanogenerators (TENGs) through electric field assistance, intended for electronics
applications. This technology enables reliable, robust, and efficient energy harvesting,
which is crucial for autonomous power solutions for wearable electronics and IoT
devices. Notably, the research emphasizes a scalable manufacturing approach, holding
significant promise for future commercialization.

Technical Details

Triboelectric nanogenerators (TENGs) are devices that convert mechanical energy (e.g.,
human motion, vibrations) into electrical energy by combining triboelectrification and
electrostatic induction. hBN, due to its excellent mechanical strength, thermal stability,
and electrical insulation properties, is a highly promising 2D material for TENGs'
triboelectric layers. This research demonstrated that assisting an hBN-based TENG with
an external electric field enhances charge separation efficiency at the triboelectric
interfaces, allowing more charge to be stored. The electric field assistance attracts
generated charges and prevents their recombination, thereby increasing output power.
This optimized design not only improves energy harvesting efficiency but also enhances
the device's long-term stability and reliability. The adoption of a scalable manufacturing
approach indicates the potential for mass production and cost-effective integration of
these hBN-based TENGs into various products.



Background and Industry Context

With the proliferation of wearable devices, wireless sensor networks, and IoT devices,
there is a surging demand for autonomous power sources that can reduce the hassle of
battery replacement or recharging. TENGs are ideal solutions for these applications as
they can efficiently 'harvest' energy from all types of ambient mechanical energy sources
(e.g., human walking, wind, water flow). 2D materials are highly promising for a wide
range of applications, including energy storage, nanogenerators, electromagnetic
interference shielding, and next-generation sensing systems, due to their unique
physicochemical properties. However, challenges in TENG commercialization have
included improving output power, ensuring stability, and ease of manufacturing. This
research presents an effective means to overcome these challenges by combining
advanced materials like hBN with a novel mechanism of electric field assistance.

Strategic Significance and Outlook

The enhancement of charge storage in hBN-based TENGs via electric field assistance
holds the potential to revolutionize wearable energy harvesting technology. If
commercialized, this technology could accelerate the realization of various autonomous
electronic devices, such as self-powered wearables that do not rely on batteries, and
remote wireless sensor nodes. For instance, smartwatches, fitness trackers, and medical
patches could continuously draw power from users' movements or environmental
vibrations. Future research will focus on further maximizing TENG output performance
and evaluating durability under diverse environmental conditions. This breakthrough
represents a significant step towards increasing energy independence and shaping a
future of more convenient and sustainable electronic devices.

Source: https://pubs.acs.org/aaembp/article/8/15/6642/5232207/Electric-Field-Assisted-Enhanced-
Charge-Storage-in
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#34 EU-Funded NESTOR Project Develops High-
Efficiency Magnetic Nanozymes Without Sacrificing
Biological Safety, Advancing Environmental
Remediation and Medical Applications

OVERVIEW

The EU-funded NESTOR project has designed a new generation of smart nanozymes

balancing efficiency and biocompatibility. These iron oxide-based magnetic

nanozymes mimic natural enzymes while retaining the unique ability to be easily

guided and retrieved by external magnetic fields. The project addresses challenges in

predicting and controlling the selectivity, robustness, reproducibility, and biological

safety of nanocatalysts in real-world settings, promoting applications in

environmental remediation, medical diagnosis, and therapy.

Published August 06, 2026  CORDIS  EU
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Key Findings

The EU-funded NESTOR project has successfully developed a new generation of smart
magnetic nanozymes that balance high efficiency with biocompatibility. These innovative
iron oxide-based nanozymes mimic the function of natural enzymes while possessing the
unique capability to be easily guided and retrieved by external magnetic fields. This
achievement holds the potential to significantly expand the application of
nanotechnology in environmental remediation, biomedical diagnostics, and therapy.

Technical Details

Nanozymes are nanomaterials with catalytic activity similar to natural enzymes but offer
advantages in stability, durability, and manufacturing cost compared to natural enzymes.
The magnetic nanozymes developed in the NESTOR project feature an iron oxide core
and precisely modified surfaces to enhance selectivity for specific reactions. Their
magnetic properties allow for easy separation and retrieval after reactions using an
external magnetic field, improving reusability. This not only enables efficient removal of
catalysts after pollutant degradation in environmental remediation processes but also
opens new therapeutic strategies in the medical field, such as targeted delivery of
nanozymes to specific cells or tissues, controlling their activity with magnetic fields, or
retrieving them from lesion sites. The project focuses on developing technologies to
precisely predict and control the selectivity, robustness, reproducibility, and biological
safety of these nanocatalysts in real-world environments.

Background and Industry Context

Modern society faces global challenges such as environmental pollution, complex
diseases, and energy shortages, requiring the integration of innovative materials science
and biotechnology to address them. While natural enzymes possess high catalytic
activity, they suffer from low stability and high manufacturing costs. Conversely,
traditional nanocatalysts offer high efficiency but raise concerns about biocompatibility
and potential environmental impacts. The NESTOR project provides a new paradigm with
magnetic nanozymes, achieving high efficiency without sacrificing biocompatibility. This
demonstrates how nanotechnology can contribute to a clean planet and a healthy
society.



Strategic Significance and Outlook

NESTOR project's magnetic nanozymes are expected to find wide-ranging applications in
environmental sectors, including water purification, soil remediation, and air purification.
For example, they can efficiently contribute to the degradation of pharmaceuticals,
removal of heavy metals, and inactivation of microorganisms. In the medical field,
potential applications include biosensors for early cancer diagnosis, drug delivery
systems, or therapeutics for specific enzyme deficiency disorders. The precise control
capability via magnetic fields enables non-invasive therapeutic interventions and in vivo
safety monitoring. Further preclinical research and safety evaluations are anticipated,
with expectations that these smart nanozymes will eventually be established as new
standard tools in both environmental and medical fields. EU research support will be a
crucial driving force for this cutting-edge technology to deliver practical benefits to
society.

Source: https://cordis.europa.eu/article/id/466737-high-efficiency-magnetic-nanomaterials-that-do-not-

sacrifice-biological-safety
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#35 Curapath Accelerates Advanced Therapeutics
Development with GMP Manufacturing Services for
Polymer & Lipid Nanoparticles for Nucleic Acid
Delivery

OVERVIEW

Curapath is offering comprehensive CDMO services specializing in the formulation

and scale-up of polymer and lipid nanoparticles for targeted nucleic acid delivery. The

company provides GMP manufacturing for specialty polymers, facilitating efficient

bioconjugation and surface modification crucial for therapeutic and medical device

applications. By offering integrated solutions from preclinical development to

commercial GMP manufacturing, Curapath aims to accelerate the advancement of

complex drug delivery systems for cutting-edge therapies.

Published August 14, 2026  Curapath | CPHI Online  Global
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Key Findings

Curapath is a leading Contract Development and Manufacturing Organization (CDMO)
providing end-to-end solutions for advanced drug delivery, with a particular focus on the
formulation, scale-up, and Good Manufacturing Practice (GMP) manufacturing of
polymer and lipid nanoparticles (LNPs) for targeted nucleic acid delivery. The company's
expertise enables efficient bioconjugation and surface modification of these
nanoparticles, critical for both therapeutic and medical device applications, thereby
accelerating the development of innovative medicines by addressing complex drug
delivery challenges.

Technical / Clinical Details

Curapath specializes in developing customized polymer and LNP formulations tailored to
various therapeutic modalities. Their LNP technology is especially crucial for the efficient
and safe intracellular delivery of nucleic acids like mRNA and siRNA, which are pivotal in
gene therapies and oncology treatments. The company conducts GMP manufacturing of
specialty polymers under stringent quality controls, applying advanced bioconjugation
techniques to optimize drug stability, biodistribution, and pharmacokinetic profiles.
Furthermore, surface modification of nanoparticles allows for enhanced targeting to
specific cells or tissues, minimizing off-target effects and systemic toxicity. These
integrated capabilities are indispensable across all stages of the drug development
process, from preclinical research to clinical trials and commercial-scale production.

Background & Context

The rapid evolution of nucleic acid therapeutics and gene therapies has created an
immense demand for highly efficient and safe drug delivery systems. Traditional drug
delivery methods often face challenges such as drug instability, degradation in vivo,
inefficient cellular uptake, and systemic toxicity. Polymer and lipid nanoparticles have
emerged as highly promising platforms to overcome these hurdles, capable of
protecting sensitive payloads and selectively delivering them to specific sites. The CDMO
industry plays a vital role in this landscape by providing the specialized expertise and
infrastructure required for the complex development and manufacturing of these
nanostructured formulations, thus de-risking and accelerating the market entry for
biopharmaceutical companies.



Strategic Significance & Outlook

The comprehensive CDMO services offered by companies like Curapath are becoming
increasingly indispensable for the advancement of next-generation nucleic acid and
gene therapies. By providing seamless support from preclinical development through
commercial GMP manufacturing, Curapath enables client companies to secure rapid
supplies of investigational drugs and facilitate smooth regulatory submissions. This
acceleration is crucial for bringing innovative treatments to patients suffering from
conditions with high unmet medical needs, such as cancer, rare diseases, and infectious
diseases. The synergy between evolving nanoparticle technologies and specialized
CDMO expertise is expected to continue driving the development of safer and more
effective drug delivery systems in the future, profoundly impacting global health
outcomes.

Source: https://curapath.com/polymer-conjugates/
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#36 AGC Biologics Secures Multi-Million Dollar
Manufacturing Deal for Yokohama Facility, Boosting
LNP Production Capacity

OVERVIEW

AGC Biologics, a global CDMO, has secured a multi-year commercial manufacturing

contract, valued at hundreds of millions of dollars, for its new Yokohama facility in

Japan, slated to open in 2027. An undisclosed biopharmaceutical client will reserve

approximately half of the site's mammalian manufacturing capacity. The Yokohama
facility will feature mammalian, cell therapy, and mRNA capabilities, including lipid

nanoparticle (LNP) production lines, significantly expanding AGC Biologics' global

cGMP manufacturing network.

Published August 14, 2026  히트뉴스  Japan
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Key Findings

AGC Biologics, a leading global Contract Development and Manufacturing Organization
(CDMO), has announced a substantial multi-year commercial manufacturing contract
worth hundreds of millions of dollars for its new Yokohama facility in Japan. This
landmark agreement earmarks approximately half of the facility's mammalian
manufacturing capacity to an undisclosed biopharmaceutical company, solidifying AGC
Biologics' strategic footprint in the Japanese market and addressing the burgeoning
global demand for advanced biopharmaceutical manufacturing capabilities.

Technical / Clinical Details

The new Yokohama facility is designed as a state-of-the-art multi-platform site,
integrating advanced mammalian cell culture technologies with cell therapy and mRNA
manufacturing capabilities. A particularly notable feature is the inclusion of dedicated
lipid nanoparticle (LNP) production lines. LNP technology is indispensable for mRNA-
based therapeutics, playing a critical role in ensuring mRNA stability, targeted delivery
efficiency, and controlled immunogenicity. The expansion of this capacity is thus crucial
for accelerating the commercialization of next-generation biopharmaceuticals. The
facility will operate under strict current Good Manufacturing Practice (cGMP) standards,
offering flexible manufacturing solutions that can cater to a wide spectrum of client
needs, from preclinical development to large-scale commercial production.

Background & Context

The biopharmaceutical industry has witnessed an unprecedented surge in demand for
global CDMO services, driven by rapid advancements in mRNA technology and the
expanding clinical applications of cell therapies. The Asian market, and Japan specifically,
represents a pivotal region for biopharmaceutical companies seeking high-quality,
regulatory-compliant manufacturing access. AGC Biologics' significant investment in the
Yokohama facility and the securing of this major commercial contract reflect a strategic
response to these market dynamics, reinforcing its role in the global biopharmaceutical
supply chain. This early reservation of future manufacturing capacity by an undisclosed
client underscores the intense competition and forward-planning strategies prevalent in
the fast-evolving biopharmaceutical landscape.



Strategic Significance & Outlook

The Yokohama facility and its anchor manufacturing deal represent a critical milestone
for AGC Biologics' global manufacturing network. The enhanced LNP production capacity
is particularly vital for meeting the growing demand for mRNA vaccines and
therapeutics, enabling the rapid supply of these innovative medicines to patients
worldwide. This investment and partnership are expected to contribute significantly to
Japan's positioning as a key biopharmaceutical manufacturing hub, generating
substantial economic impact within the region. Moving forward, AGC Biologics is poised
to leverage this advanced facility to support the commercialization of groundbreaking
biopharmaceuticals, further contributing to global healthcare advancements and
solidifying its leadership in the CDMO sector.

Source: https://www.hitnews.co.kr/news/articleView.html?idxno=78268
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#37 MDPI's 'Nanomaterials' Features Four Studies on
Nanomaterial Applications, Including BNCT Targeted
Therapy for HER2-Positive Breast Cancer (August 7,
2026 Issue)

OVERVIEW

The August 7, 2026 issue (Volume 16, Issue 16) of MDPI's journal 'Nanomaterials'

highlights four key research articles, including theoretical calculation studies of

nanomaterials, improvements in aramid-fiber-reinforced epoxy composites, and the

application of nanotechnology for targeted boron neutron capture therapy (BNCT) in

HER2-positive breast cancer. The BNCT research, in particular, demonstrates how

nanomaterials can enhance the precision and efficacy of cancer treatment, promising

significant medical impact.

Published August 07, 2026  MDPI - Nanomaterials  Switzerland
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Key Findings

The August 7, 2026 issue of the journal 'Nanomaterials' (Volume 16, Issue 16) features
four significant articles, spanning from fundamental theoretical understanding to
advanced medical applications of nanomaterials. These studies contribute to deepening
the comprehension of nanomaterial behavior and pave the way for industrial
applications. Of particular interest is the application of nanotechnology for targeted
therapy in HER2-positive breast cancer using Boron Neutron Capture Therapy (BNCT),
showcasing nanomaterials' potential to revolutionize cancer treatment precision.

Technical / Clinical Details

One of the published studies, titled 'Theoretical Calculation Study of Nanomaterials,'
introduces novel computational models and simulation methods for predicting material
behavior at the nanoscale. This promises to reduce experimental costs and time,
enabling more efficient material design. Another article addresses the long-standing
challenge of 'intrinsically weak fiber-matrix interfaces' in aramid-fiber-reinforced epoxy
composites. By incorporating nanomaterials, researchers demonstrated significant
improvements in interfacial bonding, thereby enhancing the overall mechanical
properties of the composites. In the medical domain, research focuses on applying
nanotechnology to targeted BNCT for HER2-positive breast cancer. Strategies for
efficient delivery of boron-containing nanoparticles specifically to tumor cells are
explored, suggesting the potential to boost BNCT's therapeutic efficacy while minimizing
collateral damage to healthy tissues.



Background & Context

Nanomaterials, with their unique physical and chemical properties, hold immense
potential to provide innovative solutions across various industries. However,
understanding their complex behavior and achieving large-scale applications
necessitates advancements in both theoretical insights and practical material
development. In composite materials, the demand for lightweight and high-strength
components is growing, yet the fragility of material interfaces has been a performance
bottleneck. In healthcare, reducing side effects and improving the precision of cancer
treatments are pressing challenges, with nanotechnology offering promising avenues.
BNCT, which destroys cancer cells through a mechanism distinct from conventional
radiation therapy, particularly benefits from improved targeting specificity.

Strategic Significance & Outlook

These research findings are expected to significantly advance nanomaterial science and
influence related industries. Theoretical calculation studies will streamline new material
development and accelerate the discovery of higher-performance nanomaterials. The
interfacial strengthening techniques for aramid fiber composites will likely promote the
adoption of lightweight, high-strength components in aerospace, automotive, and
sporting goods sectors. Most notably, the nanotechnology-enhanced targeted BNCT for
HER2-positive breast cancer holds promise for future clinical translation. This could
represent a pivotal step towards developing more effective cancer treatments that
improve patient quality of life, positioning nanotechnology as a key enabler for
personalized and less invasive oncology approaches.

Source: https://www.mdpi.com/2079-4991/16/16
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#38 Dublin City and Oregon State Universities
Announce Breakthroughs in Nanoparticle-Based Cancer
Therapy and Diagnostics

OVERVIEW

Researchers at Dublin City University and Oregon State University have unveiled

significant breakthroughs in nanoparticle-based cancer treatment and diagnostics.

One team developed a novel nanomaterial that selectively destroys tumors while

sparing healthy cells, aiming to drastically reduce treatment side effects. Separately, a

multifunctional nanoparticle system was engineered for integrated tumor imaging

and targeted drug delivery, designed to soften tumors and boost treatment efficacy.

These innovations promise a new paradigm for more effective and patient-friendly

cancer therapies.

Published Published August 06, 2026  Facebook (Advanced Functional Materials 引用)  アイルラ
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Background

A persistent challenge in cancer treatment is achieving selective targeting of cancer cells
while preserving healthy tissues. Traditional therapies frequently result in widespread
systemic side effects, significantly impairing patient quality of life and limiting overall
treatment efficacy. Nanomedicine, characterized by its tunable size, surface properties,
and customizable drug-loading capabilities, has emerged as a highly promising solution.
Targeted nanoparticles can improve drug stability in the bloodstream, facilitate
preferential accumulation within tumors, and enable controlled drug release, thereby
enhancing the therapeutic index of anticancer agents.

Key Findings

Professor Silvia Giordani's team at Dublin City University and researchers at Oregon State
University have announced groundbreaking advancements in nanoparticle-based cancer
diagnostics and therapy. The Oregon State team, in particular, has unveiled a
revolutionary nanomaterial engineered for the selective destruction of tumors without
harming healthy cells, anticipating a significant reduction in side effects associated with
cancer treatment. Concurrently, Dr. Juliana Hamzah developed a multifunctional
nanoparticle system that integrates tumor imaging with targeted drug delivery,
specifically designed to soften tumors and enhance their responsiveness to therapeutic
agents.



Technical and Clinical Details

Under the leadership of Professors Oleh and Olena Taratula, the Oregon State University
team engineered a novel nanomaterial capable of recognizing specific molecular
signatures on cancer cells, thereby bypassing healthy tissues and precisely destroying
tumors. This nanomaterial is designed to respond exclusively to the unique
microenvironment of the tumor, demonstrating exceptional targeting specificity. In
parallel, Dr. Juliana Hamzah's research focused on a multifunctional nanoparticle system
that not only enables accurate tumor imaging but also facilitates targeted drug delivery.
This system is engineered to efficiently transport anticancer drugs directly to tumor sites
while concurrently softening the surrounding connective tissue, which in turn enhances
drug penetration and maximizes therapeutic efficacy. These advanced nanomedicine
approaches aim to mitigate the systemic toxicity commonly associated with conventional
chemotherapy and radiotherapy, fostering a pathway toward more effective and
personalized cancer treatments.

Strategic Significance and Outlook

The development of these advanced nanomaterials and nanoparticle systems holds the
potential to fundamentally transform the landscape of cancer therapy. Specifically,
tumor-selective destruction nanomaterials that spare healthy cells could dramatically
improve treatment outcomes and quality of life for cancer patients. Moreover,
multifunctional nanoparticles integrating both diagnostics and therapy will accelerate the
realization of personalized medicine. These technologies are anticipated to undergo
rigorous preclinical and clinical trials, ultimately paving the way for their application in
patient care. For investors, these advancements represent significant opportunities in
next-generation, less invasive, and highly efficient cancer treatment technologies, poised
to make a profound impact across the entire healthcare industry.

Source: https://www.facebook.com/BreakthroughCancerResearch/posts/we-are-proud-to-highlight-the-
work-of-prof-silvia-giordani-full-professor-and-ch/1488755886620650/
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#39 EU Updates REACH Restrictions Roadmap 2026,
Signals Stronger Commitment to Chemical Safety and
Consistent Nanomaterial Regulation

OVERVIEW

The European Commission has published an updated REACH Restrictions Roadmap,

enhancing transparency on upcoming restrictions and regulatory priorities, including

for PFAS. Although no new nanomaterial-specific restrictions are introduced, the

roadmap reaffirms the EU's commitment to chemical safety and environmental
protection. This update is critical for manufacturers and importers, guiding their

product stewardship and compliance strategies within the European market.

Published August 07, 2026  Maven Research  EU
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Key Findings

The European Commission has released an updated REACH Restrictions Roadmap,
providing heightened transparency regarding future chemical restrictions and regulatory
priorities. Published on August 7, 2026, this roadmap notably addresses Per- and
Polyfluoroalkyl Substances (PFAS), reinforcing the EU's unwavering commitment to
chemical safety and environmental protection. While the update does not introduce
novel nanomaterial-specific restrictions, it signals a continuing push for robust regulatory
oversight across the broader chemical landscape.

Technical / Clinical Details

REACH (Registration, Evaluation, Authorisation and Restriction of Chemicals) is the
European Union's comprehensive framework for chemical management. This roadmap
update is part of an ongoing effort to further reduce risks from hazardous substances
and promote sustainable chemical management. For nanomaterials, evaluation and
regulation continue under existing REACH provisions, with specific nanoform data
submission requirements already reinforced in REACH Annexes. Instead of new
nanomaterial-specific restrictions, the updated roadmap prioritizes the consideration of
restrictions for broad chemical groups, particularly PFAS. This means manufacturers and
importers must continuously monitor the safety assessment and regulatory compliance
of nanomaterials and other chemicals in their products, adjusting portfolios and
processes as necessary to meet evolving standards.

Background & Context

The EU maintains one of the world's most stringent regulatory frameworks for chemical
safety and environmental impact, including for nanomaterials. REACH obliges industry to
provide extensive safety data for chemicals and implement risk management measures.
PFAS, due to their persistence, bioaccumulation, and potential toxicity, have come under
increasing regulatory scrutiny. This roadmap update aligns with the EU's long-term
strategy to promote responsible chemical management throughout the supply chain and
enhance consumer safety and environmental protection. Consequently, businesses are
prompted to transition towards more sustainable and transparent product development
and manufacturing processes.



Strategic Significance & Outlook

The updated REACH Restrictions Roadmap will have ongoing implications for the entire
chemical industry, including nanomaterial manufacturers. Companies must proactively
assess their product compositions, manufacturing processes, and supply chains to
anticipate future regulatory changes. The intensified focus on specific chemical groups
like PFAS will particularly drive the development of alternative materials and foster
technological innovation. This roadmap serves as an essential guide for businesses to
revise their product stewardship and compliance strategies to maintain competitiveness
in the EU market. The EU's continued commitment to science-based, phased
introduction of restrictions on high-risk chemicals means constant vigilance over
regulatory developments is required for the nanotechnology sector.

Source: https://www.mavenrs.com/eu-reach-restrictions-roadmap-2026-chemical-compliance-guide
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#40 SyVento Biotech and Biotechna Partner on
siRNA/LNP Onco Therapeutics Program, Advancing
Towards Early Clinical Trials

OVERVIEW

SyVento Biotech and Biotechna have announced a strategic partnership to co-develop

siRNA/LNP-based anti-cancer therapeutics, targeting solid tumors like lung and

breast cancer through precise nucleic acid delivery via a specialized nanoparticle

platform. SyVento, serving as CDMO, will manage GMP manufacturing and scale-up
for early clinical trials, with the project backed by a Medical Research Agency grant to

accelerate innovative cancer treatments.

Published Published August 10, 2026  SyVento Biotech  ポーランド
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Background

Cancer treatment continues to present significant unmet medical needs, especially for
effective therapies targeting solid tumors. The recent successes of mRNA vaccines and
advancements in siRNA therapeutics have positioned nucleic acid-based drugs as a
promising new frontier in oncology. However, the inherent complexity of these advanced
medicines necessitates highly specialized expertise and state-of-the-art facilities for both
their development and manufacturing. Contract Development and Manufacturing
Organizations (CDMOs) are indispensable partners in accelerating such innovative
therapeutics. The SyVento-Biotechna alliance strategically leverages the complementary
strengths of both companies to address this critical market demand. Furthermore, the
project's support by a grant from the Medical Research Agency underscores its national
strategic importance within the broader healthcare ecosystem.

Key Findings

SyVento Biotech and Biotechna have officially announced a strategic partnership aimed
at the co-development of an anti-cancer therapeutic program. This initiative is centered
on small interfering RNA (siRNA) delivered through advanced lipid nanoparticles (LNPs).
The collaboration's core focus is on targeted nucleic acid delivery using a specialized
nanoparticle platform, specifically engineered to address solid tumors, including
prevalent forms such as lung and breast cancer. In this alliance, SyVento will operate as
the Contract Development and Manufacturing Organization (CDMO), tasked with critical
responsibilities including GMP technology transfer, process scale-up, manufacturing for
comprehensive toxicology studies, and the production of clinical batches essential for
Phase I trials.



Technical & Clinical Details

Central to this partnership is the powerful synergy between Biotechna’s sophisticated
siRNA technology and SyVento’s cutting-edge nanoparticle platform, meticulously
engineered for efficient delivery to cancer cells. siRNA offers immense potential to
selectively inhibit the expression of specific oncogenes or other cancer-related genes,
thereby either blocking tumor growth or inducing programmed cell death (apoptosis).
Historically, challenges such as siRNA stability and efficient intracellular delivery have
hindered its broad application. However, lipid nanoparticles (LNPs) have emerged as
highly effective carrier systems capable of surmounting these obstacles. SyVento's
proprietary LNP technology is specifically designed to encapsulate and protect siRNA,
ensuring its stability within systemic circulation and promoting selective uptake by target
tumor cells. A primary objective of this project is to establish a robust, GMP-compliant
manufacturing process, crucial for the initiation of Phase I clinical trials. During these
trials, the therapeutic candidate's safety profile and initial efficacy will undergo their
inaugural evaluation in human subjects.

Strategic Significance & Outlook

This strategic partnership is poised to significantly accelerate the clinical development
trajectory of siRNA/LNP-based cancer therapeutics. The successful completion of Phase I
trials would represent a pivotal milestone, paving the way for novel treatment options for
patients grappling with lung and breast cancer. The powerful combination of SyVento's
robust GMP manufacturing capabilities and Biotechna's deep siRNA expertise lays a
strong foundation not only for the current program but also for future pipeline
expansion and eventual commercialization. For stakeholders including investors,
researchers, and critically, patients, this collaboration highlights the profound potential
of integrating advanced nanotechnology with nucleic acid medicines to fundamentally
transform cancer care. Ultimately, this initiative is anticipated to improve patient
prognoses and enhance their quality of life through the development of safer, more
effective, and precisely targeted therapeutic interventions.

Source: https://syvento.com/news/syvento-biotech-partners-with-biotechna-for-sirna-lnp-onco-

https://syvento.com/news/syvento-biotech-partners-with-biotechna-for-sirna-lnp-onco-therapeutics-program/
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#41 Taiwan's NYCU and TSMC Achieve 0.42-Nanometer
Semiconductor Interface Breakthrough,
Revolutionizing Transistor Performance

OVERVIEW

Researchers from National Yang Ming Chiao Tung University (NYCU), in collaboration

with TSMC Corporate Research, have achieved a 0.42-nanometer breakthrough in

atomically thin semiconductors by precisely engineering the atomic interface between

a semiconductor and its insulating layer. This innovation protects electron flow while
enabling extremely thin dielectric layers, resulting in transistors with an

unprecedented combination of electrical control and performance. This advancement

promises smaller, faster, and more energy-efficient chips, pushing beyond

conventional silicon technology limits.

Published August 09, 2026  ScienceDaily  Taiwan



IN DEPTH

Key Findings

A collaborative research effort between National Yang Ming Chiao Tung University
(NYCU) in Taiwan and TSMC Corporate Research has led to a remarkable 0.42-nanometer
breakthrough in atomically thin semiconductors. This achievement stems from the
precise engineering of the atomic interface between a semiconductor and its insulating
layer. The innovation allows for unprecedentedly thin dielectric layers while effectively
safeguarding electron flow, resulting in transistors that exhibit an exceptional
combination of electrical control and high performance. This advancement is poised to
enable the creation of smaller, faster, and more energy-efficient chips, transcending the
traditional limitations of silicon-based technology.

Technical / Clinical Details

The research team developed a sophisticated method to meticulously adjust the atomic
arrangements at the interface between two-dimensional semiconductor materials and
oxide insulating layers. This 'atomic interface engineering' made it possible to shrink the
insulating layer thickness to an astonishing 0.42 nanometers without impeding the
efficient movement of electrons within the channel. Such an ultra-thin dielectric
dramatically enhances the transistor's gate control capability, maximizing the on/off
current ratio and minimizing leakage currents. This technique represents a profound
understanding and precise atomic-level control over material behavior at the nanoscale,
venturing into realms previously unattainable with conventional semiconductor
manufacturing. Consequently, it allows for a significant increase in transistor density per
unit area and an improvement in processing speed while reducing power consumption.



Background & Context

The semiconductor industry has relentlessly pursued transistor miniaturization, largely
guided by Moore's Law. However, as gate lengths approach a few nanometers in
conventional silicon-based technologies, fundamental physical limits are encountered,
such as increased leakage currents due to quantum tunneling and difficulties in electrical
control. Specifically, thinning the insulating layer is crucial for increasing capacitance and
enhancing transistor performance, but it simultaneously introduces reliability issues and
exacerbates leakage problems. This new research, by combining atomically thin materials
with advanced interface engineering, offers a fundamental solution to these challenges,
charting a new direction for semiconductor technology in the post-silicon era.

Strategic Significance & Outlook

This 0.42-nanometer interface design technology holds the potential to revolutionize the
development of next-generation microprocessors, memory chips, and high-performance
computing devices. The ability to miniaturize and enhance transistor performance will
accelerate the evolution of all electronic devices, from smartphones to AI accelerators
and data centers. Crucially, the collaboration with a global semiconductor foundry like
TSMC signals a strong pathway for the rapid industrial application of these research
findings. In the future, the integration of this technology into standard semiconductor
manufacturing processes could lead to exponential improvements in computational
power and energy efficiency, forming a foundational pillar for the further advancement
of artificial intelligence, big data processing, and the Internet of Things. This represents a
strategic triumph that further solidifies Taiwan's leadership in the global semiconductor
race.

Source: https://www.sciencedaily.com/releases/2026/08/260808234943.htm

Collected: August 14, 2026 | Automated Research System (Gemini API)

https://www.sciencedaily.com/releases/2026/08/260808234943.htm


#42 ECHA-Funded Blue Frog Project Proposes New
Framework for Nanomaterial 'Sameness & Grouping'
Under REACH Regulation

OVERVIEW

A final report from an ECHA-funded project, led by Blue Frog, proposes a novel

framework for identifying acceptable variation between nanomaterial nanoforms

under REACH. This framework aims to streamline regulatory processes and align

nanoform treatment with conventional substances by leveraging existing substance
identity information like particle size and surface properties. The objective is to

reduce regulatory burden while maintaining science-based decision-making for

nanomaterial registration and assessment.

Published August 10, 2026  Blue Frog (Consultancy)  Europe



IN DEPTH

Key Findings

A pioneering project, spearheaded by Blue Frog and funded by the European Chemicals
Agency (ECHA), has delivered its final report, proposing a transformative framework for
defining 'sameness and grouping' of nanomaterials under the REACH Regulation. This
innovative framework is designed to identify acceptable variations among different
nanoforms and to leverage existing substance identity information, such as particle size
and surface properties, thereby streamlining regulatory processes and alleviating the
associated burdens.

Technical / Clinical Details

The proposed framework places significant emphasis on the measurement and
evaluation of key physicochemical properties of nanomaterials, including particle size
distribution, surface chemistry, and morphology. This allows regulators to determine if
one nanoform can be considered 'same' as another, enabling the grouping of similar
nanoforms to reduce the need for redundant testing and assessment. This approach
seeks to make nanomaterial regulation more efficient and scientifically robust, akin to
how conventional chemicals are grouped for evaluation. Specifically, existing REACH
registration data, along along with new characterization data adhering to OECD
guidelines, will be utilized. If adopted, this framework will allow companies to submit
simplified data for nanoforms deemed equivalent, thereby cutting down compliance
costs and timelines.

Background & Context

Nanomaterials, owing to their unique properties, have presented complex regulatory
challenges distinct from conventional chemicals. The diversity of nanoforms and the
burden of assessing their potential toxicity and environmental impacts have been
significant for both regulatory authorities and industry. ECHA and national regulatory
bodies have been actively seeking balanced regulatory approaches that ensure
nanomaterial safety without stifling innovation. This project represents a critical step in
developing a more pragmatic and efficient regulatory approach, informed by scientific
advancements in nanomaterial characterization.



Strategic Significance & Outlook

The framework proposed in Blue Frog's final report has the potential to significantly
reform the registration and evaluation processes for nanomaterials under REACH. If
adopted by regulatory authorities, it is expected to substantially reduce compliance costs
and accelerate time-to-market for nanomaterial-related companies. This would further
stimulate innovation in the nanotechnology sector, paving the way for more
nanomaterial-based products to reach the market. Furthermore, this framework could
serve as a model for regulatory bodies in other regions, contributing to the international
harmonization of nanomaterial regulations. Ultimately, through science-based and
rational regulation, the safe and sustainable utilization of nanomaterials is expected to
be greatly enhanced, fostering trust and broader adoption of these advanced materials.

Source: https://bluefrogscientific.com/chemical-regulatory-news-and-views/advancing-regulatory-

approaches-nanomaterial-sameness-grouping
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#43 SyVento BioTech and nCode Partner for AI-
Powered End-to-End mRNA Therapeutic Development
Workflow

OVERVIEW

SyVento BioTech and nCode have forged a strategic partnership to revolutionize

mRNA therapeutic development. This collaboration seamlessly integrates nCode's AI-

powered mRNA sequence optimization with SyVento's comprehensive end-to-end

CDMO services, promising to significantly de-risk and accelerate the journey from
initial design to clinical-ready, GMP-manufactured drug products.

Published Published August 08, 2026  SyVento BioTech  ポーランド



IN DEPTH

Background

The potential of mRNA therapeutics is rapidly expanding, encompassing applications
from infectious disease vaccines to cancer immunotherapies and treatments for genetic
disorders. However, the complex nature of these molecules and the requirement for
highly precise delivery systems demand sophisticated expertise and efficient workflows
for development and manufacturing. Advances in AI technology have revolutionized
mRNA sequence design, enabling the rapid identification of the most promising
candidates from a vast array of possibilities. The partnership between SyVento and
nCode aims to harness this AI capability and integrate it seamlessly with the
manufacturing process, effectively addressing bottlenecks from initial discovery to
clinical application and accelerating the market entry of medicines for unmet medical
needs.

Key Findings

SyVento BioTech and nCode have announced a strategic partnership to significantly
streamline the end-to-end workflow for mRNA therapeutic development. This innovative
collaboration unifies nCode's advanced AI-powered mRNA sequence optimization
capabilities with SyVento's comprehensive Contract Development and Manufacturing
Organization (CDMO) services. The primary objective is to facilitate a more efficient and
de-risked transition from optimized mRNA/Lipid Nanoparticle (LNP) design to Good
Manufacturing Practice (GMP) manufacturing, thereby compressing development
timelines for clinical-ready drug products.



nCode's AI platform is specifically engineered to optimize mRNA sequences at the
design stage, accurately predicting and refining critical parameters such as stability,
translation efficiency, and immunogenicity profiles. This predictive power enables the
selection of more effective and safer mRNA therapeutic candidates upfront. Following
this optimization, SyVento assumes responsibility for the entire downstream process,
which encompasses GMP mRNA Drug Substance manufacturing, sophisticated LNP
formulation development, sterile Fill & Finish, and rigorous comprehensive analytical
testing. SyVento's profound expertise in LNP development is particularly crucial, ensuring
stable intracellular delivery of mRNA and precise control over immune responses. This
integrated approach minimizes friction inherent in traditional sequential development
stages, enhancing overall quality and significantly boosting efficiency throughout the
entire drug development lifecycle.

This collaboration represents a critical step in shaping the future of mRNA therapeutic
development. The integrated, end-to-end workflow offers pharmaceutical and
biotechnology companies a de-risked and accelerated pathway to clinical development,
poised to bring mRNA vaccines and therapies to market more efficiently and cost-
effectively. For investors, this sector presents attractive opportunities due to potentially
shortened development cycles and improved success rates. Ultimately, this partnership is
expected to enable the rapid provision of novel treatments for conditions such as cancer,
autoimmune diseases, and rare disorders to a broader patient population. In the long
term, the synergistic potential between AI and advanced CDMO capabilities promises
broad applicability across other complex biopharmaceutical modalities.

Source: https://syvento.com/news/syvento-partners-with-ncode-to-deliver-a-smarter-end-to-end-
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#44 EFSA Urgently Calls for Toxicological Data,
Including Nanoparticle Considerations, to Update Talc
(E 553b) Food Additive Safety Assessment

OVERVIEW

The European Food Safety Authority (EFSA) has launched a public consultation to

collect toxicological data for updating the safety assessment of talc (E 553b) as a food

additive. This mandate requires applying 2021 horizontal guidelines on nanomaterials

and integrating ECHA's classification of talc as a category 1B carcinogen. EFSA is
specifically requesting in vitro gene mutation assays to demonstrate nanoparticle

internalization and in vivo studies to verify organ accumulation, with a deadline for

interest registration by September 16, 2026.

Published August 07, 2026  Food Compliance International  EU



IN DEPTH

Key Findings

The European Food Safety Authority (EFSA) has issued an urgent public consultation to
gather toxicological data, specifically requesting studies that consider nanoparticle
characteristics, to update the safety assessment of talc (E 553b) as a food additive. This
initiative is driven by a modified mandate requiring the application of 2021 horizontal
guidelines on nanomaterials and the integration of ECHA's (European Chemicals Agency)
classification of talc as a category 1B carcinogen. EFSA is seeking crucial in vitro gene
mutation assays to demonstrate nanoparticle internalization and in vivo studies to verify
organ accumulation, with a deadline for interest registration set for September 16, 2026.

Technical / Clinical Details

Talc, designated as E 553b in food applications, may contain nanoscale particles whose
toxicological behavior can differ significantly from its bulk form. To assess the safety of
talc as a nanomaterial, EFSA requires in vitro gene mutation assays to evaluate potential
genetic damage at the cellular level. These assays aim to determine if nanoparticles can
traverse cell membranes and directly impact DNA. Furthermore, in vivo studies are
mandated to verify organ accumulation of talc nanoparticles following oral ingestion and
to correlate this accumulation with potential long-term health effects. The assessment
will meticulously analyze how physicochemical properties, such as particle size, shape,
and surface area, influence talc's toxicity.

Background & Context

Safety assessment of food additives is paramount for protecting consumer health. With
the advancements in nanotechnology, concerns have mounted regarding the potential
presence of nanomaterials, both intentionally and unintentionally, in food products. The
European Commission has been strengthening its regulatory framework for
nanomaterials, tasking EFSA with considering nanoparticle characteristics during the re-
evaluation of food additives. The classification of talc as a category 1B carcinogen implies
a high probability of human carcinogenicity, thus demanding a more stringent
evaluation for its use as a food additive. EFSA's call for data underscores the EU's
commitment to bridging scientific knowledge gaps and upholding the highest standards
in nanomaterial safety assessment.



Strategic Significance & Outlook

EFSA's call for toxicological data prompts the food and nanomaterial industries to re-
evaluate the safety profiles of talc and other nanomaterials in their products. The
September 16, 2026 deadline for expressing interest indicates the urgency of this
process. The outcomes of this assessment could influence the conditions for using talc as
a food additive, potentially leading to restrictions. Moreover, this process could serve as
a model for future regulatory evaluations of nanomaterials in other food additives and
food contact materials. Companies must enhance their investments in nanomaterial
characterization and toxicological research, ensuring transparent data provision to meet
increasingly stringent regulatory requirements and maintain competitiveness in the
European market.

Source: https://foodcomplianceinternational.com/industry-insight/news/6342-efsa-calls-for-an-urgent-
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#45 CityUHK Ranks 1st in Hong Kong, 41st Worldwide
in Nature Index 2026 Nanoscience and
Nanotechnology Supplement

OVERVIEW

City University of Hong Kong (CityUHK) has achieved the top ranking in Hong Kong

and 41st worldwide in the 'Nature Index 2026 Nanoscience and Nanotechnology

Supplement'. This recognition highlights the university's strong research performance

in fields such as nanomaterials, advanced manufacturing, energy technologies, and
biomedical engineering. The ranking, based on article share in leading nanoscience

and nanotechnology journals in 2025, underscores the success of CityUHK's

interdisciplinary research ecosystem.

Published August 07, 2026  ACROFAN  Hong Kong



IN DEPTH

Key Findings

City University of Hong Kong (CityUHK) has secured a prestigious position, ranking first
among institutions in Hong Kong and 41st globally, in the highly regarded 'Nature Index
2026 Nanoscience and Nanotechnology Supplement.' This outstanding achievement
unequivocally demonstrates the university's significant international research prowess
across critical domains including nanomaterials science, advanced manufacturing
technologies, innovative energy solutions, and biomedical engineering.

Technical / Clinical Details

The Nature Index assesses institutional and national research performance based on the
volume of research articles published in a curated list of high-quality natural science
journals. CityUHK's high ranking in Nanoscience and Nanotechnology specifically reflects
its share of articles published in leading specialist journals during 2025. Key research
areas include the synthesis and characterization of next-generation nanomaterials,
development of ultra-precision manufacturing processes, design of renewable energy
storage and conversion devices, and biomedical applications such as targeted drug
delivery and diagnostic tools utilizing nanoparticles. The university's strength lies in its
interdisciplinary approach, combining physics, chemistry, engineering, and biology to
understand nanoscale phenomena and translate them into practical technologies.

Background & Context

Nanoscience and nanotechnology are at the forefront of contemporary scientific and
technological advancement, serving as key drivers for innovation across all sectors, from
electronics and medicine to environmental and energy solutions. In an increasingly
competitive global landscape, excellence in world-class research is essential for securing
regional economic growth and technological superiority. CityUHK's top ranking in this
field signifies Hong Kong's strengthening position as a global innovation hub. The
university's success is underpinned by robust government support, extensive
international collaborations, and its proven ability to attract world-class researchers and
talent.



Strategic Significance & Outlook

CityUHK's strong performance in this ranking suggests its continued leadership and
enhanced influence in nanoscience and nanotechnology. This recognition will likely
attract top-tier students and researchers, facilitate access to greater research funding,
and foster more industrial partnerships. Sustained investment in research across
nanomaterials, advanced manufacturing, energy, and biomedical engineering is expected
to accelerate the development of next-generation technologies, providing solutions to
major societal challenges such as sustainable energy and advanced healthcare. By further
developing its interdisciplinary research ecosystem, City University of Hong Kong is
poised to make long-term contributions to global scientific and technological
innovation.

Source: https://us.acrofan.com/detail.php?number=1018088
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#46 Researchers Discover New Method to Enhance
MOF Glass Processability with Sodium and Lithium,
Improving CO₂ and Hydrogen Capture Capabilities

OVERVIEW

Researchers have found a new method to improve the processability of metal-organic

framework (MOF) glass, a porous material used for trapping gases like CO₂ and

hydrogen. By adding small sodium- or lithium-containing compounds, scientists can

lower the softening temperature and make the MOF glass flow more easily when
heated. This advancement resolves a previous manufacturing challenge, paving the

way for MOF glasses to be utilized in more practical applications such as gas

separation, chemical storage, advanced coatings, and clean energy systems.

Published August 10, 2026  Alliance Chemical  Global



IN DEPTH

Key Findings

Scientists have made a significant discovery that drastically improves the processability
of Metal-Organic Framework (MOF) glass, a highly porous material renowned for its
efficiency in trapping gases like CO₂ and hydrogen. The innovation involves
incorporating small amounts of sodium- or lithium-containing compounds, which
effectively lowers the softening temperature of the MOF glass and enhances its flow
properties when heated. This breakthrough resolves a long-standing manufacturing
challenge, propelling MOF glass towards broader practical applications in gas separation,
chemical storage, advanced coatings, and clean energy systems.

Technical / Clinical Details

MOF glasses are highly promising materials for gas storage and separation due to their
exceptionally high surface area and tunable pore structures. However, traditional MOFs
are synthesized as crystalline powders, making large-scale manufacturing and forming
into specific shapes challenging. While MOF glasses offer the advantage of being melt-
processable, their high softening temperatures and complex processing requirements
have hindered their widespread adoption. The newly discovered method introduces
specific compounds containing sodium or lithium ions into the MOF glass precursor,
which modifies the material's network structure. This effectively lowers both the glass
transition temperature and the softening temperature, enabling MOF glass to be molded
and processed under milder and simpler conditions. This significantly boosts
manufacturing efficiency and scalability.

Background & Context

With climate change and energy security as pressing global concerns, technologies for
CO₂ capture and hydrogen storage are indispensable for achieving a sustainable society.
MOFs have garnered considerable attention as next-generation materials exhibiting
superior performance in these areas, but manufacturing complexities have been a major
barrier to their practical implementation. The poor processability of conventional MOF
glasses limited their use in specific device designs and large-scale production. This
improvement in processability is a crucial breakthrough that allows MOF glass to
translate its inherent advantage of gas capture capability into a wider array of industrial
applications.



Strategic Significance & Outlook

The enhanced processability of MOF glass, achieved through the addition of sodium or
lithium, is set to accelerate the commercialization of this innovative material. By making
it easier and more cost-effective to manufacture, MOF glass is expected to find
applications in high-performance gas separation membranes, efficient direct air capture
technologies for CO₂, safer hydrogen storage solutions, and durable intelligent coatings.
Investors are likely to show strong interest in the market expansion of MOF glass as a
new material technology contributing to energy efficiency and environmental protection.
This technology is projected to drive breakthroughs in the clean energy sector, playing a
vital role in the transition to a sustainable future.

Source: https://alliancechemical.com/blogs/news/researchers-use-sodium-and-lithium-additives-to-
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#47 University of Birmingham Develops Greener,
Cheaper MOF Production via Freeze-Drying, Achieves
Over 90% Lead Removal in Wastewater

OVERVIEW

Scientists at the University of Birmingham have developed a greener and more cost-

effective freeze-drying method to produce a next-generation Metal Organic

Framework (MOF) for removing heavy metals from industrial wastewater. This novel

MOF demonstrated over 90% lead removal within the first hour and maintained
structural integrity after prolonged water exposure. Researchers are actively seeking

industrial partners for licensing or co-developing pilot-scale trials in real-world

settings to commercialize this innovative material.

Published August 13, 2026  EurekAlert! (University of Birmingham)  UK



IN DEPTH

Key Findings

Scientists at the University of Birmingham have engineered a groundbreaking method to
produce a next-generation Metal Organic Framework (MOF) for industrial wastewater
decontamination, utilizing a greener and more cost-effective freeze-drying process. This
innovative MOF has demonstrated exceptional performance, achieving over 90% lead
removal within the first hour of exposure, and crucially, retaining its structural integrity
even after prolonged periods in water. This advancement represents a significant step
towards practical applications of nanomaterials in environmental remediation.

Technical / Clinical Details

Traditional MOF manufacturing often involves the extensive use of organic solvents and
high energy consumption, posing environmental and economic challenges. The newly
developed freeze-drying method is water-based, dramatically reducing reliance on toxic
organic solvents. This 'green' manufacturing approach not only lowers MOF production
costs but also minimizes the associated environmental footprint. The resulting MOF
possesses a precisely engineered pore structure and surface chemistry that enable
strong binding with specific heavy metal ions, leading to highly efficient adsorption and
removal of lead (Pb²⁺) ions from industrial wastewater. Experimental data showed over
90% lead removal within the initial hour, and crucially, the MOF's crystalline structure
remained intact after several hours of stability testing in water, indicating its long-term
performance and potential for reuse in real-world scenarios.

Background & Context

Heavy metal contamination in industrial wastewater poses severe environmental and
public health risks. Metals like lead, cadmium, and mercury are known to accumulate in
ecosystems and cause toxic effects in humans. Existing heavy metal removal
technologies, such as precipitation, ion exchange, and reverse osmosis, often face
limitations including high costs, generation of substantial secondary waste, or specificity
to only certain metals. MOFs, with their ultra-porosity and tunable chemical properties,
have long been considered promising alternative materials. However, establishing an
economical and sustainable manufacturing method has been a major hurdle to their
commercialization. The University of Birmingham's achievement directly addresses this
critical challenge.



Strategic Significance & Outlook

This environmentally friendly and cost-effective MOF manufacturing technology has the
potential to revolutionize the industrial wastewater treatment sector. To accelerate its
commercialization, the researchers are actively seeking industrial partners for licensing or
collaborative pilot-scale trials in real-world settings. For instance, this MOF is expected to
offer an effective solution for wastewater treatment in mining, electroplating, and battery
manufacturing industries. In the future, its applications could expand to a broader range
of heavy metals and other pollutants, contributing significantly to sustainable water
resource management and environmental protection. This marks an important step in
demonstrating nanomaterials as a key solution for pressing environmental issues,
attracting investor interest in clean technology and sustainable development.

Source: https://www.eurekalert.org/news-releases/1139899
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#48 Smoltek Hydrogen and Heraeus Precious Metals
Initiate 3,000-Hour Durability Test for Ultra-Low
Iridium PEM Water Electrolysis Electrodes (Below 0.1
mg/cm²)

OVERVIEW

Smoltek Hydrogen and Heraeus Precious Metals are intensifying their joint efforts to

develop next-generation, ultra-low iridium Porous Transport Electrodes (PTEs) for

Proton Exchange Membrane (PEM) water electrolysis. This autumn, they will launch a

crucial 3,000-hour durability test to rigorously assess Smoltek's proprietary

nanostructured iridium catalyst layer. This innovation targets iridium consumption

below 0.1 mg/cm² while sustaining high electrolyzer efficiency, representing a pivotal

advance toward scalable, cost-effective green hydrogen production.

Published Published August 10, 2026  Smoltek Nanotech Holding AB  スウェーデン



IN DEPTH

Background

Green hydrogen is rapidly emerging as a critical energy carrier for the global transition
to a sustainable economy. However, the substantial cost of current Proton Exchange
Membrane (PEM) water electrolysis technology poses a significant impediment to its
widespread adoption. A key contributor to this cost is iridium, a scarce and expensive
platinum-group metal primarily used in PEM electrolyzer anodes, which is also
susceptible to supply chain constraints and price volatility. Addressing iridium
consumption is therefore an urgent imperative for the entire industry. The collaboration
between Smoltek Hydrogen and Heraeus Precious Metals provides a strategic pathway
to overcome this challenge, playing a vital role in enabling the 'gigascale' production of
green hydrogen. This partnership marks an essential technological innovation poised to
shape the future of sustainable energy production.

Key Findings

Smoltek Hydrogen and Heraeus Precious Metals are significantly strengthening their
collaboration, focusing on the development of next-generation, ultra-low iridium Porous
Transport Electrodes (PTEs) specifically designed for Proton Exchange Membrane (PEM)
water electrolysis. This autumn, the companies are set to commence a rigorous 3,000-
hour durability test. This critical evaluation will assess Smoltek's proprietary
nanostructured iridium catalyst layer, a core innovation designed to drastically reduce
iridium consumption to below 0.1 mg/cm² while simultaneously maintaining or even
improving electrolyzer efficiency. This initiative marks a decisive advancement towards
the large-scale commercialization of truly cost-effective green hydrogen production.



Technical Details

Proton Exchange Membrane (PEM) water electrolysis stands as a highly promising
technology for producing clean hydrogen utilizing renewable electricity. However, its
efficiency and performance are currently heavily dependent on expensive platinum-
group metals, notably iridium, which serves as the anode catalyst. Iridium's scarcity and
high market price significantly hinder the economic viability and scalability of green
hydrogen production. Smoltek's innovative nanostructured iridium catalyst layer is
meticulously engineered to maximize the active surface area and intrinsic catalytic
activity of iridium. This design enables a dramatic reduction in iridium loading—targeting
less than 0.1 mg/cm²—without compromising, and potentially even improving, overall
electrolyzer cell efficiency. The core of this technology resides in the precise design and
control of materials at the nanoscale. The impending 3,000-hour durability test is
paramount for thoroughly evaluating the long-term stability, degradation rate, and
overall reliability of this advanced catalyst layer under conditions representative of
commercial operation. Successful completion will serve as a critical milestone,
demonstrating compliance with rigorous international industry standards for
performance and longevity.

Strategic Impact & Outlook

The successful conclusion of the 3,000-hour durability test will be a critical validation of
the technological maturity of Smoltek's nanostructured iridium catalyst layer for
commercial PEM water electrolysis applications. Upon market introduction, this
technology is poised to substantially mitigate dependencies on volatile iridium supply
chains and price fluctuations, leading to a dramatic reduction in the overall cost of green
hydrogen production. Such a breakthrough will accelerate the decarbonization efforts
across hard-to-abate sectors, including steel, chemical manufacturing, and heavy
transport, by enabling a faster transition to hydrogen-fueled industrial processes. This
ultra-low iridium technology is anticipated to attract significant investor interest,
positioning it as a highly attractive opportunity within the sustainable energy sector. The
strategic partnership between Smoltek Hydrogen and Heraeus Precious Metals is thus
positioned to become a key accelerator in realizing the global green hydrogen economy,
with profound potential to reshape the global energy landscape.
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#49 Argonne National Laboratory's Unsupervised AI
'DONUT' Accelerates Nanoscale Materials Research by
Hundreds of Times, Enabling 'Self-Driving' Experiments

OVERVIEW

Scientists at Argonne National Laboratory have introduced DONUT (Diffraction with

Optics for Nanobeam by Unsupervised Training), an unsupervised machine learning

tool poised to transform nanoscale materials research. This physics-aware neural

network rapidly interprets complex X-ray nanodiffraction images, achieving
hundreds-fold speed improvements over traditional analysis. DONUT not only

accelerates materials discovery and enables autonomous 'self-driving' experiments

but also democratizes access to advanced materials understanding for a broader

scientific community.

Published Published August 11, 2026  AZoNano (Argonne National Laboratory 引用)  USA
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Background

Nanoscale materials science is a critical driver of innovation across diverse sectors,
including energy, electronics, and medicine. However, accurately characterizing their
intricate nanoscale structures has long represented a significant research bottleneck.
While powerful, advanced X-ray analysis techniques have traditionally been limited by
the time-consuming nature of both data acquisition and subsequent analysis, severely
constraining experimental throughput. The integration of Artificial Intelligence (AI) offers
immense potential to accelerate data-driven approaches in scientific research, and tools
like DONUT further contribute to the democratization of advanced research by enabling
non-experts to perform sophisticated material analyses.

Key Findings

Scientists at Argonne National Laboratory have developed a transformative unsupervised
machine learning tool, DONUT (Diffraction with Optics for Nanobeam by Unsupervised
Training), which is poised to revolutionize nanoscale materials research. DONUT is
capable of analyzing complex X-ray images from scanning X-ray nanodiffraction
microscopy hundreds of times faster than conventional methods, enabling real-time
interpretation of nanomaterial structures. This groundbreaking advancement significantly
accelerates materials discovery, paves the way for autonomous 'self-driving' experiments,
and democratizes access to advanced materials understanding by lowering the entry
barrier for new users.



Technical Details

At its core, DONUT is a physics-aware neural network meticulously designed for high
accuracy and unparalleled speed in interpreting complex X-ray diffraction patterns.
Traditional X-ray diffraction data analysis typically demands extensive computational
resources and specialized expertise, often requiring hours to days for thorough
processing. DONUT, however, leverages an unsupervised learning approach to rapidly
extract crucial information regarding material crystalline structures, internal strain, and
defects directly from vast datasets of raw diffraction images. This real-time analytical
capability empowers researchers to instantly monitor and react to material changes as
they occur during an experiment, enabling dynamic adjustments to optimize
experimental conditions on the fly. This not only opens new avenues for exploring more
complex material systems and dynamic processes but also leads to substantial
reductions in research time and cost.

Strategic Significance

The introduction of DONUT has the potential to fundamentally reshape the landscape of
nanoscale materials research. Its real-time, high-speed analytical capabilities will not only
accelerate the discovery and development of novel materials but also represent a crucial
advancement towards realizing fully 'autonomous laboratories.' This visionary approach
envisions AI systems independently designing, executing, analyzing experiments, and
generating new hypotheses, thereby dramatically shortening the scientific discovery
cycle. This technology is expected to be a game-changer, particularly in critical areas
such as the development of next-generation battery materials, advanced catalysts, and
high-performance semiconductors. Furthermore, by democratizing access to
sophisticated material analysis for a wider array of users, DONUT will foster innovation
from a broader range of disciplines, expanding the very frontiers of materials science.
Argonne National Laboratory is committed to further developing this technology and
making it accessible to the broader scientific community.

Source: https://www.azonano.com/news.aspx?newsID=41789
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#50 Frontiers Review Outlines Challenges in
Production, Characterization, and Use of Biogenic
Nanoparticles

OVERVIEW

A new review in Frontiers discusses the challenges in the biological synthesis,

characterization, and application of metal-based nanoparticles (NPs), despite their

eco-friendly advantages. Key issues include instability, inconsistent reproducibility,

and uncertainties in long-term safety and toxicity. The review also highlights
environmental risks like bioaccumulation and the lack of adequate disposal

frameworks, underscoring the urgent need for standardized regulatory oversight for

safe development and application of nanotechnologies in medicine, biotechnology,

and environmental uses.

Published August 07, 2026  Frontiers  Switzerland
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Key Findings

A comprehensive review published in 'Frontiers' outlines the significant challenges
currently facing the production, characterization, and application of biogenic
(biologically synthesized) metal nanoparticles (NPs). Despite their inherent eco-friendly
advantages, these NPs encounter major hurdles, including inherent instability,
inconsistent reproducibility in synthesis, and substantial uncertainties regarding their
long-term safety and toxicity profiles. The review critically highlights these technical and
regulatory impediments, offering vital directions for future research and policy
formulation.

Technical / Clinical Details

Biogenic NPs synthesis, which utilizes biological systems such as microbes, plants, and
algae, offers a lower environmental footprint compared to chemical and physical
methods. However, the inherent complexity of biological systems makes it challenging to
precisely control critical parameters like the size, shape, surface properties, and
crystallinity of the synthesized NPs. This leads to issues of product consistency and
reproducibility, which undermine reliability for high-performance applications in areas
such as medicine and catalysis. Furthermore, standardized methodologies for
characterizing these NPs are lacking, particularly due to their complex, biomolecule-
coated surfaces. Crucially, there is a dearth of data on how NPs behave in biological
systems and their long-term toxicity, with high uncertainties especially concerning
bioaccumulation and degradation pathways.

Background & Context

Nanomaterials are anticipated to provide innovative solutions across a wide range of
sectors, including medicine, energy, and environmental remediation. However, many
aspects of the safety and environmental impact of nanoscale substances remain poorly
understood, necessitating stringent regulatory oversight. Biogenic NPs are gaining
attention as part of 'green nanotechnology,' but their full potential can only be realized if
safety and performance reliability are firmly established. The lack of international
standards and guidelines for product quality control and risk assessment is a significant
impediment to their industrial adoption.



Strategic Significance & Outlook

The review concludes that biogenic nanoparticles must overcome several key challenges
to play a vital role in the future of sustainable nanotechnology. These include improving
consistency and reproducibility in NP synthesis processes, developing standardized
characterization protocols, and collecting comprehensive data on long-term biosafety
and environmental toxicity. Furthermore, establishing appropriate disposal frameworks
that consider the entire lifecycle of NPs is an urgent necessity. Addressing these
challenges will require international research collaboration and the establishment of
standardized regulatory oversight involving pharmaceutical regulatory bodies,
environmental protection agencies, and industry stakeholders. This collaborative effort
will foster the safe and responsible development and commercialization of biogenic
nanoparticles, ensuring their innovative potential is fully harnessed for a sustainable
future.

Source: https://www.frontiersin.org/journals/chemistry/articles/10.3389/fchem.2026.1930144/full
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#51 Governor Hochul Announces Arrival of World's
Most Advanced Semiconductor Chip Design Equipment
at NY Creates' Albany NanoTech Complex

OVERVIEW

Governor Hochul announced the arrival of world-leading semiconductor chip design

equipment at NY Creates' Albany NanoTech Complex, further solidifying its position

as a global hub for high-tech innovation and commercialization. NY Creates fosters

public-private partnerships, managing over $25 billion in public and private
investments and employing over 2,700 industry experts. The complex serves as a

critical 'lab-to-fab' bridge for advancing research and development in cutting-edge

electronics.

Published August 11, 2026  NY Creates  USA
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Key Findings

Governor Hochul of New York State announced the arrival of the 'world's most advanced
equipment for semiconductor chip design' at NY Creates' Albany NanoTech Complex.
This new infrastructure significantly reinforces the facility's standing as a global epicenter
for high-tech innovation and commercialization. This investment unequivocally positions
New York State as a leader in driving the next era of semiconductor manufacturing and
contributes directly to strengthening the high-tech industry's supply chain resilience
within the United States.

Technical / Clinical Details

The newly arrived equipment includes state-of-the-art lithography, etching, and
deposition systems, enabling next-generation nanofabrication techniques and advanced
materials science research. These tools will dramatically accelerate the chip design
process and facilitate the development of more complex, higher-performance
semiconductor devices. The Albany NanoTech Complex operates on a 'lab-to-fab' model,
designed to bridge the gap from research and development (R&D) to prototyping and
ultimately commercial production. Over 2,700 industry experts in fields such as
semiconductors, nanomaterials, and quantum computing work at the facility, ensuring
seamless integration between cutting-edge research and industrial application. This
integrated ecosystem is particularly critical for the rapid development of nanoscale
devices.

Background & Context

In recent years, the global semiconductor industry has faced significant geopolitical risks
and supply chain vulnerabilities, prompting major nations to vigorously promote
domestic manufacturing capabilities. The U.S. government, through initiatives like the
'CHIPS and Science Act,' has incentivized substantial investments in domestic
semiconductor research, development, and manufacturing. NY Creates plays a central
role in this national strategy, managing over $25 billion in public and private investments
through its public-private partnerships. The Albany NanoTech Complex is a key
component of this initiative, providing unparalleled infrastructure and expertise that
enables the United States to remain at the forefront of semiconductor technology.



Strategic Significance & Outlook

The introduction of this world-leading equipment solidifies the Albany NanoTech
Complex's position as an indispensable platform for generating breakthroughs in next-
generation semiconductor technologies. This will accelerate innovation across various
fields, including Artificial Intelligence (AI), 5G/6G communications, quantum computing,
and high-performance computing (HPC). The new capabilities will enhance the resilience
of the U.S. semiconductor supply chain, create jobs, and stimulate regional economic
growth. For researchers, engineers, and investors, this facility offers unique opportunities
to collaborate on developing and commercializing future chip technologies. New York
State plans to continue its investment and support for this complex to maintain its global
leadership in the high-tech industry.

Source: https://ny-creates.org/governor-hochul-announces-the-worlds-most-advanced-equipment-for-
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#52 ACS Publications Review Outlines Advances in
MOF-Based Small-Molecule Therapeutic Delivery
Systems for Cancer Treatment

OVERVIEW

A perspective review in ACS Publications summarizes advances in using Metal-

Organic Frameworks (MOFs) as carriers for small-molecule drug delivery, particularly

for diseases like cancer. MOFs offer tunable pore structures and chemical

functionalities, enabling tailored drug loading capacity and stimuli-responsive release
mechanisms. The article discusses various loading strategies and drug release

mechanisms, aiming to facilitate the clinical translation of MOF-based drug delivery

systems.

Published August 13, 2026  ACS Publications  USA
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Key Findings

A comprehensive perspective review published in ACS Publications synthesizes the latest
developments in utilizing Metal-Organic Frameworks (MOFs) as carriers for small-
molecule therapeutic agents, particularly in the context of diseases such as cancer. The
inherent tunable pore structures and versatile chemical functionalities of MOFs enable
the design of custom drug loading capacities and sophisticated stimuli-responsive
release mechanisms, thus opening new frontiers in the field of drug delivery.

Technical / Clinical Details

MOFs are porous materials constructed from metal ions and organic linkers, boasting
unique hybrid structures that afford them high surface areas and well-defined pore
networks. The review meticulously discusses various strategies for loading drugs into
MOFs, including physical encapsulation within pores, covalent grafting, or in-situ drug
formation. For cancer therapy, significant progress has been made in developing stimuli-
responsive release systems where MOFs degrade, or release drugs, selectively in
response to the tumor microenvironment's specific pH changes, elevated temperatures,
or certain enzymes. This approach is expected to maximize drug concentration at tumor
sites while minimizing exposure to healthy tissues, thereby enhancing therapeutic
efficacy and reducing systemic side effects.

Background & Context

Conventional small-molecule therapeutics often encounter challenges such as poor
water solubility, insufficient in-vivo stability, and severe systemic side effects due to
broad biodistribution. To overcome these hurdles, the development of advanced drug
delivery systems (DDS) has become imperative. MOFs, as a class of nanoparticle DDS,
have garnered considerable attention due to their high drug loading capacity,
biocompatibility, and programmable release kinetics. With the advent of personalized
medicine, there is a growing demand for tailored drug delivery systems that can respond
to specific disease states and patient profiles, a potential MOFs are uniquely positioned
to fulfill.



Strategic Significance & Outlook

The advancements in MOF-based drug delivery systems hold the potential to
dramatically improve the efficacy and safety of treatments for various diseases, notably
cancer. This review serves to accelerate the clinical translation of MOFs, providing critical
information for researchers and pharmaceutical companies to identify next steps in this
burgeoning field. In the future, MOFs are expected to extend their applications beyond
tumor-selective drug delivery to include diagnostic imaging and combination therapies
(e.g., integrating chemotherapy with photodynamic therapy), leading to the
development of more effective and less toxic comprehensive cancer treatment solutions.
Continued research into safety assessment, scalable manufacturing, and long-term in-
vivo behavior will be key to the successful realization of this innovative technology.

Source: https://pubs.acs.org/jacsat/article/doi/10.1021/jacs.6c06915/5254675/Metal-Organic-

Frameworks-MOFs-for-the-Delivery-of
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#53 Frontiers Review Details Designable Features of
MOFs and Their Application in Diverse Gas Separation
Membranes

OVERVIEW

A new paper in Frontiers highlights Metal-Organic Frameworks (MOFs) as promising

membrane materials for gas separation, owing to their tunable pore structures,

versatile chemical functionalities, and structural diversity. The review focuses on pore

size engineering, functional group engineering, and hybridization strategies to
enhance separation performance, particularly for H₂, CO₂, olefin/paraffin, and O₂/N₂

separations. It concludes that the design flexibility of MOFs is critical for developing

next-generation high-performance gas separation membranes for the chemical and

energy industries.
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Key Findings

A significant paper published in 'Frontiers' emphasizes the exceptional potential of
Metal-Organic Frameworks (MOFs) as next-generation materials for gas separation
membranes. This potential is largely attributed to their extraordinary design flexibility,
including highly tunable pore structures, diverse chemical functionalities, and vast
structural variability. The review elaborates on the critical importance of pore size
engineering, functional group engineering, and hybridization strategies to significantly
boost separation performance, especially for challenging separations such as hydrogen
(H₂), carbon dioxide (CO₂), olefin/paraffin, and oxygen/nitrogen (O₂/N₂) mixtures.

Technical / Clinical Details

MOFs are crystalline porous materials constructed from metal clusters and organic
linkers, possessing the unique advantage of precise structural design at the atomic level.
This review delves into the designable features of MOFs, focusing specifically on their
application as gas separation membranes. Pore size engineering optimizes the
'molecular sieving effect,' allowing selective permeation of gases based on differences in
their kinetic diameters. Functional group engineering involves introducing specific
functional groups into the MOF backbone to enhance affinity for particular gases (e.g.,
CO₂), thereby improving separation efficiency. Furthermore, hybridization strategies,
integrating MOFs with polymers or other inorganic materials, are crucial for enhancing
membrane mechanical strength, process tolerance, and stability while maintaining or
improving separation performance. By combining these design strategies, it becomes
possible to create customized, high-efficiency separation membranes for diverse gas
mixtures.



Background & Context

In the chemical and energy industries, gas separation processes are indispensable across
various manufacturing stages, directly impacting product purity, energy consumption
reduction, and environmental footprint. Traditional gas separation technologies, such as
distillation and absorption, are often energy-intensive and entail high operational costs.
Membrane separation technology has gained attention for its higher energy efficiency
and lower environmental impact, but developing high-performance membrane materials
remains a key challenge. MOFs, with their superior separation selectivity and
permeability, are expected to provide an innovative solution to this challenge, showing
promising applications in CO₂ capture, hydrogen purification, natural gas processing,
and air separation.

Strategic Significance & Outlook

This comprehensive review on the designable features of MOFs and their application in
gas separation membranes provides critical guidance for future research and
development in the field. By fully leveraging the design flexibility of MOFs, the chemical
and energy industries can achieve more efficient and sustainable processes. In particular,
the development of tailor-made MOF membranes for specific industrial needs holds the
potential to establish new standards for gas separation technology. Investors are likely to
show strong interest in the market expansion of MOF-based gas separation membranes
as an innovative technology contributing to energy efficiency and environmental
sustainability. This technology is predicted to play an indispensable role in addressing
global energy and environmental challenges.

Source: https://www.frontiersin.org/journals/membrane-science-and-
technology/articles/10.3389/frmst.2026.1909558/pdf
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#54 EU to Introduce New 1-Year End-Use Threshold for
Microplastic Exemption Under REACH Regulation by
2028

OVERVIEW

The OECD Test Guideline 318, relevant for polymeric nanomaterials, specifies

dispersity, stability, and degradation testing for polymer particles ranging from 1 nm

to 1 µm. This guideline is crucial for REACH compliance regarding microplastic

restrictions, covering requirements for dispersity, stability, degradation, and end-use
justification. Manufacturers and importers of synthetic polymer microparticles in

products entering the EU market after October 2028 will need to navigate new

compliance pathways.
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Key Findings

The European Union has announced the introduction of a new 1-year 'end-use
threshold' for microplastic restrictions under the REACH Regulation, effective after
October 2028. This significant regulatory update is informed by OECD Test Guideline 318,
which sets clear testing requirements for the dispersity, stability, and degradation of
polymer particles ranging from 1 nm to 1 µm. This new rule mandates manufacturers
and importers introducing products to the EU market to establish novel compliance
strategies.

Technical / Clinical Details

OECD Test Guideline 318 is a critical tool for assessing the environmental behavior of
polymer particles, specifically applicable to the nano-to-micro scale range. This guideline
provides standardized testing methods to evaluate how particles disperse in the
environment, maintain physical and chemical stability, and ultimately degrade. The
REACH microplastic restrictions target intentionally added synthetic polymer
microparticles (SPM) in products, aiming to minimize their environmental release. The
new end-use threshold provides specific limits on the duration or quantity of SPM
allowed in certain product categories, making the compliance framework clearer.
Companies will need to provide detailed data on the content, dispersity, stability, and
degradation of SPM in their products and justify that their end-use applications
adequately manage environmental risks.

Background & Context

Microplastic pollution poses severe threats to global marine and terrestrial ecosystems,
having garnered increasing international concern in recent years. The EU has taken a
leading role by implementing some of the most ambitious microplastic regulations
worldwide. Restrictions under REACH impact various consumer and industrial products,
including cosmetics, detergents, paints, and agricultural products. This regulation aims to
reduce the risk of minute particles, such as nanomaterials, being released into the
environment and promotes sustainable product design and consumption. For
companies, this serves as a powerful incentive to reconsider manufacturing processes
and product formulations.



Strategic Significance & Outlook

The new end-use threshold, effective from October 2028, will have substantial
implications across the entire supply chain for products containing synthetic polymer
microparticles in the EU market. Manufacturers and importers must ensure their
products comply with the new regulatory requirements by this deadline. This may
involve exploring alternative materials, reformulating products, or developing detailed
risk assessments and justification documents. Non-compliance could lead to market
withdrawal or significant penalties. This regulatory tightening is expected to accelerate
investment in environmentally friendly and innovative material development, fostering a
transition towards more sustainable product portfolios in the long term. Consequently,
the EU is poised to continue demonstrating global leadership in the fight against
microplastic pollution.

Source: https://www.irtslab.com/news/eu-microplastic-exemption-rules-under-reach-new-1-year-end-
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#55 Maravai LifeSciences Maintains Revenue Guidance
in Q2, Strengthens TriLink's mRNA, CDMO, and
Specialty Chemistry Segments

OVERVIEW

Maravai LifeSciences confirmed its Q2 revenue guidance, demonstrating resilience

amidst fluctuations in large-scale CDMO projects and GMP consumables. The

company reported consistent growth in smaller and mid-sized orders, while

strategically restructuring its TriLink operations into distinct mRNA, CDMO, and
specialty chemistry segments. This refined focus leverages Maravai's robust portfolio

of proprietary mRNA capping reagents, LNP delivery systems, and synthetic

oligonucleotides to streamline support for diverse biopharmaceutical workflows.
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Background

The biopharmaceutical landscape has been profoundly transformed by rapid
advancements in mRNA technology, revolutionizing applications from vaccine
development to oncology. This paradigm shift has generated an exponential demand for
premium mRNA manufacturing raw materials, sophisticated delivery vehicles, and
specialized Contract Development and Manufacturing Organization (CDMO) services.
While the successful deployment of mRNA vaccines during the recent pandemic
validated the technology's immense potential, it also exposed critical vulnerabilities
within the global supply chain for key components. In this dynamic environment,
companies like Maravai LifeSciences play an indispensable role by providing
foundational technologies and services, thereby mitigating bottlenecks and accelerating
innovation across the biopharmaceutical development continuum. The recent business
restructuring is a proactive strategic maneuver to navigate market fluctuations and
concentrate resources on the most promising, high-growth sectors.

Key Findings

Maravai LifeSciences reported its Q2 2026 earnings, affirming its previously issued
revenue guidance despite expected fluctuations in large CDMO project orders and GMP
consumables. The company noted consistent growth from smaller and mid-sized orders,
which helped offset larger project variability. Crucially, Maravai unveiled a new strategic
framework for its TriLink division, reorganizing its business into three distinct segments:
mRNA, CDMO (Contract Development and Manufacturing Organization), and specialty
chemistry. This restructuring aims to sharpen operational focus, enhance market
alignment, and optimize resource allocation across these key growth areas.



Technical Details and Core Technologies

At the core of Maravai's offerings are its proprietary mRNA capping reagents,
indispensable for the synthesis of high-quality mRNA vaccines and therapeutics by
ensuring stability and translational efficiency. The company also supplies advanced lipid
nanoparticle (LNP) delivery systems, which are vital for the safe and effective in vivo
delivery of sensitive nucleic acid-based medicines and gene therapies. These LNPs, as
sophisticated nanotechnology-based carriers, encapsulate and protect fragile molecules
like mRNA, facilitating their targeted cellular uptake. Furthermore, Maravai provides a
comprehensive suite of synthetic oligonucleotides, ranging from discovery research
reagents to GMP-grade intermediates for therapeutic applications. The strategic
reorganization of the TriLink business is designed to foster deeper specialization within
these crucial technology segments, streamline customer support, and comprehensively
bolster the biopharmaceutical development pipeline from early-stage R&D through
clinical trials and commercial manufacturing.

Strategic Outlook and Market Impact

Maravai LifeSciences' decision to maintain its revenue guidance and strategically realign
its TriLink operations underscores the company's confidence in the sustained long-term
growth of the biopharmaceutical market. This sharpened focus on mRNA, LNPs, and
specialty chemistry is poised to significantly enhance Maravai's competitive standing
within the nucleic acid therapeutics market, a sector anticipating continued high growth.
The bolstered CDMO services are critical for client companies, enabling swifter
progression from pioneering research discoveries to clinical trials and eventual
commercialization, ultimately accelerating the delivery of novel therapies to patients. For
investors, Maravai LifeSciences presents a compelling profile of stability and substantial
growth potential, serving as a foundational technology and service provider for nucleic
acid medicines, even amidst potentially volatile market conditions. Moving forward, the
company's core technologies are expected to play a pivotal role in developing
breakthrough treatments for a broad spectrum of unmet medical needs, encompassing
challenging areas such as cancer, rare genetic disorders, and infectious diseases.

Source: https://www.tradingview.com/news/marketbeat:f669e8b88094b:0-maravai-lifesciences-q2-
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#56 ASCE Library Paper: rGO-Embedded Carbon Fabric
Boosts Electrical Conductivity of Aircraft Composites
by Up to 154.8%

OVERVIEW

Research published in the Journal of Aerospace Engineering (ASCE Library) details

advancements in nano-micro hybrid composites for large-scale aircraft structures,

utilizing rGO-embedded carbon fabrics. These composites not only exhibit excellent

specific strength and thermal stability but also achieve significant improvements in
electrical conductivity: 42.6% in-plane and a remarkable 154.8% through-thickness

compared to raw carbon fabric composites. The study focuses on enhancing

interfacial bonding between carbon fibers and resin matrices, exploring the

incorporation of multiscale nanomaterials like MXene and carbon nanotubes.

Published August 11, 2026  ASCE Library - Journal of Aerospace Engineering  Global
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Key Findings

New research published in the Journal of Aerospace Engineering reports a
groundbreaking advancement in nano-micro hybrid composites for large-scale aircraft
structures. By integrating reduced graphene oxide (rGO) into carbon fabrics, these
composites achieve a remarkable 42.6% improvement in in-plane electrical conductivity
and an extraordinary 154.8% enhancement in through-thickness conductivity compared
to raw carbon fabric composites. Crucially, these materials also maintain excellent
specific strength and thermal stability, offering significant potential for lighter and more
multifunctional aircraft designs.

Technical / Clinical Details

The core of this research lies in advanced interface engineering aimed at boosting the
performance of Carbon Fiber Reinforced Plastics (CFRPs). The rGO, known for its superior
electrical conductivity and mechanical properties, is integrated into the resin matrix of
the composite. This integration enhances electrical continuity between carbon fibers,
significantly improving the overall conductivity of the material. The 154.8% increase in
through-thickness (Z-axis) electrical conductivity is particularly noteworthy, as this is a
critical parameter for applications such as lightning strike protection, electrostatic
dissipation, and even integrated sensor functionalities in aircraft structures. The rGO-
embedding technique also explores combinations with other multiscale nanomaterials
like MXene and carbon nanotubes (CNTs), paving the way for further enhancing the
multifunctionality of composite materials. The study meticulously analyzes the
mechanisms by which these nanomaterials reinforce the interfacial bonding between
carbon fibers and the resin matrix, effectively suppressing microcrack propagation.



Background & Context

The aerospace industry faces an urgent imperative to reduce aircraft weight to improve
fuel efficiency and lower CO₂ emissions. While CFRPs are widely adopted for their
lightweight and high-strength properties, their low electrical conductivity, especially in
the through-thickness direction, has been a significant limitation. This necessitates the
addition of metallic mesh layers for lightning strike protection and electrostatic
dissipation, which adds weight and manufacturing complexity and cost. This research
provides an innovative solution by effectively incorporating nanomaterials to overcome
these challenges, enabling both multifunctionality and cost-efficiency in CFRPs. Its
impact extends beyond aerospace to other industries demanding lightweight, high-
strength, and high-conductivity materials, such as electric vehicles and wind energy.

Strategic Significance & Outlook

The development of nano-micro hybrid composites using rGO-embedded carbon fabrics
holds transformative potential for the design and manufacturing of large-scale aircraft
structures. The substantial enhancement in electrical conductivity increases aircraft
design flexibility and reduces the need for additional protective layers, contributing to
further weight reduction and manufacturing cost savings. This technology is a vital step
towards realizing future 'smart aircraft' with integrated functionalities. Researchers,
engineers, and investors should look to application opportunities across aerospace,
automotive, and renewable energy sectors for safer, more efficient, and sustainable
product development. This technology is expected to establish new benchmarks for
high-performance composite materials and play a crucial role in accelerating
decarbonization and efficiency across a wide range of industries.

Source: https://ascelibrary.org/doi/10.1061/JAEEEZ.ASENG-7002

Collected: August 14, 2026 | Automated Research System (Gemini API)

https://ascelibrary.org/doi/10.1061/JAEEEZ.ASENG-7002


#57 Royal Society of Chemistry Paper: Centrifugally-
Spun PVA-Based N, S-Doped Carbon Nanofibers
Developed for High-Efficiency Sodium-Ion Battery
Electrodes

OVERVIEW

Researchers have successfully converted centrifugally-spun PVA nanofibers into N, S

co-doped carbon nanofibers (CNFs) for use as electrode materials. These CNFs exhibit

high specific surface area, tunable porosity, and excellent mechanical/chemical

stability, making them highly promising for high-performance sodium-ion storage.

Heteroatom doping enhances active sites, and their one-dimensional structure

facilitates ion transport, leading to significantly improved electrochemical

performance in sodium-ion batteries.

Published August 10, 2026  The Royal Society of Chemistry - Energy Advances  UK
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Key Findings

Researchers have developed a groundbreaking technique to convert centrifugally-spun
polyvinyl alcohol (PVA) based nanofibers into nitrogen (N) and sulfur (S) co-doped
carbon nanofibers (CNFs). These CNFs demonstrate a high specific surface area, tunable
porosity, and excellent mechanical and chemical stability, proving exceptionally
promising as electrode materials for high-performance sodium-ion storage. This
achievement marks a significant step towards realizing next-generation energy storage
devices that are both efficient and sustainable.

Technical / Clinical Details

Centrifugal spinning is a simple and scalable process, offering the advantage of
efficiently producing uniform nanofibers. By thermally treating PVA nanofibers
manufactured using this technique, carbon nanofibers with N and S integrated into their
backbone are formed. The heteroatom doping with N and S modifies the electronic
structure within the carbon matrix, creating numerous active sites that facilitate the
adsorption and desorption of sodium ions. Furthermore, the one-dimensional (1D)
structure of the CNFs provides short pathways for rapid sodium ion diffusion within the
electrode material, leading to high-rate capability and excellent cycle stability.
Experimental results unequivocally showed that these CNFs exhibit significantly superior
specific capacity and cycle life in sodium-ion batteries compared to conventional carbon
materials.

Background & Context

Lithium-ion batteries are widely adopted as the primary energy storage technology for
portable electronics and electric vehicles. However, they face challenges related to
lithium resource scarcity, uneven geographical distribution, and high costs. In contrast,
sodium-ion batteries (SIBs), which utilize abundant sodium, are garnering attention as a
promising alternative. Nevertheless, the commercialization of SIBs requires the
development of high-performance electrode materials to improve energy density, cycle
life, and rate capability. This research addresses a critical challenge in material
development, accelerating the practical implementation of SIBs.



Strategic Significance & Outlook

The development of N, S co-doped carbon nanofibers as electrode materials has the
potential to significantly enhance the performance of sodium-ion batteries and
accelerate their commercialization. Realizing cheaper and more sustainable energy
storage technology could contribute to large-scale power storage, grid-scale
applications, and cost reductions in electric vehicles. Researchers, engineers, and
investors should pay close attention to the role sodium-ion batteries will play in a future
constrained by lithium resources. This technology is expected to be a key driver enabling
the construction of sustainable energy infrastructure and addressing diverse energy
storage needs.
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