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Nanotech Breakthroughs
From 2D FETs to Sustainable Materials

41
articles

Total Articles Analyzed

13
countries

Source Countries/Regions

50nm
CPP

2D FET Contact Pitch

2nm
node

NIL Lithography Target

All 41 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
Photoactivated
Nanomats

Research
●●●●

○
●●○○

○
●●●●

○
●●●●

○
●●●●

●

Photoactivated nanomaterials achieve 99%
bacterial reduction in antibiotic-resistant wounds
in animal models.

#02
Graphene Production
Scale

Corporat
e

Strategy

●●●○
○

●●●●
○

●●●○
○

●●●●
○

●●●●
●

US partnership scales fractal graphene
masterbatch production, boosting material
strength by 20-70% for various markets.

#03
Fractal Graphene
Paste

New
Product

●●●○
○

●●●●
○

●●●○
○

●●○○
○

●●●●
○

HydroGraph launches fractal graphene paste for
seamless integration into industrial products like
cement and coatings.

#04
JNJ-1900
Nanoparticles

Research
●●●●

○
●●●○

○
●●●●

○
●●●○

○
●●●●

●

JNJ-1900 hafnium oxide nanoparticles show
promising Phase II results for unresectable Stage
III NSCLC.

#05
Cadmium-Free InP
QDs

Research
●●●●

○
●●○○

○
●●●○

○
●●●●

●
●●●●

○

Cadmium-free InP/ZnSe/ZnS quantum dots
achieve 78% Near-IR PLQY, promising for
bioimaging and optoelectronics.

#06 InP QDs >95% QY Research
●●●●

○
●●○○

○
●●●●

○
●●●●

●
●●●●

○

Cadmium-free InP quantum dots achieve over
95% quantum yield, rivaling CdSe for lighting and
bioimaging.

#07
IMEC 2D FETs
300mm

Research
●●●●

●
●●○○

○
●●●●

●
●●●●

○
●●●●

●

IMEC, ASML, TSMC demonstrate 2D material
transistors on 300mm wafers at 50nm contact
poly pitch.

#08
MOF Asymmetric
Catalysis

Research
●●●●

○
●○○○

○
●●●○

○
●●●○

○
●●●○

○

MOF topology boosts asymmetric catalysis
performance by up to 158% TOF and 2.7-fold
enantiomeric excess.

#09
TPU/SWCNT
Thermoelectric

Research
●●●○

○
●●○○

○
●●○○

○
●●●●

●
●●●○

○

Nitrogen content governs thermoelectric
performance in TPU/SWCNT composites,
achieving 0.1 µW·m⁻¹·K⁻² power factor.

#10
hBN Quantum
Sensing

Research
●●●●

○
●○○○

○
●●●○

○
●●●●

○
●●●●

○

Neutron irradiation creates quantum sensing
boron vacancies in enriched hBN single crystals
for next-gen sensors.

#11 CAS CNT Composites Research
●●●●

○
●●○○

○
●●●●

○
●●●●

●
●●●●

○

Chinese Academy of Sciences develops CNT
composite with 143 W/mK thermal conductivity
and 663 MPa tensile strength.

#12
CNT-CFETs 3D
Photodiodes

Research
●●●●

○
●●○○

○
●●●●

○
●●●●

●
●●●●

○

Monolithic integration of CNT-based CFETs with
3D-stacked photodiodes achieved for unified
sensing and computing.
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#13
Twisted 2D
Memristors

Research
●●●●

○
●○○○

○
●●●○

○
●●●○

○
●●●○

○

New analytical framework for twisted 2D
materials accelerates high-speed, energy-efficient
memristors and neuromorphic computing.

#14
Neuroblastoma
Vaccine

Research
●●●●

○
●●○○

○
●●●○

○
●●○○

○
●●●●

○

Peptide nanoparticles show early success as a
novel anti-cancer vaccine targeting
neuroblastoma via GPC2.

#15 EVG Hybrid Bonding
Corporat

e
Strategy

●●●●
○

●●●○
○

●●●●
○

●●●●
○

●●●●
●

EVG achieves 200nm pitch hybrid bonding with
<40nm overlay, partners with SAL for quantum
tech scaling.

#16 First Graphene US
Corporat

e
Strategy

●●●○
○

●●●●
○

●●●○
○

●●●○
○

●●●●
●

First Graphene acquires US-based MITO,
accelerating US market penetration for graphene
in defense and aerospace.

#17 Canon NIL 2nm
Corporat

e
Strategy

●●●●
○

●●●○
○

●●●●
●

●●●○
○

●●●●
●

Canon invests ¥50B in new NIL factory in Japan,
targeting 2nm process to challenge ASML's EUV.

#18
Oxford Quantum
State

Research
●●●●

●
●○○○

○
●●●○

○
●●○○

○
●●●●

●

Oxford physicists create novel "Schrödinger's Cat"
quantum state, advancing quantum computing
fundamentals.

#19
Samsung 3D Stacked
FET

Research
●●●●

●
●●○○

○
●●●●

●
●●●●

○
●●●●

○

Samsung unveils industry's smallest 3D stacked
FET at VLSI Symposium for AI/HPC, boosting
performance.

#20 GQD Antibacterial Research
●●●●

○
●●○○

○
●●●●

○
●●●●

○
●●●●

○

Graphene quantum dots eradicate over 99.9% of
multi-drug resistant bacteria under low-intensity
blue light.

#21
Electrospinning
Solutions

New
Product

●●●○
○

●●●●
○

●●●○
○

●●●○
○

●●●○
○

Inovenso delivers electrospinning solutions for
high-performance nanofiber battery separators
and energy materials.

#22
hBN Lubricant
Enhance

Product I
mprovem

ent

●●○○
○

●●●○
○

●●○○
○

●●○○
○

●●●○
○

hBN powder significantly enhances lubricant
performance, with 1% addition achieving optimal
friction reduction.

#23 CNT in EV Batteries Market
Trend

●●●○
○

●●●●
○

●●●●
○

●●●○
○

●●●●
○

CATL and Panasonic adopt CNT fibers in EV
batteries, achieving over 3000 cycle lifespans and
improved charging.

#24
PFAS
Removal/Destruct

Research
●●●●

○
●●○○

○
●●●●

○
●●●●

●
●●●●

●

Novel PPy@P-CF achieves >96% PFAS removal
and complete photochemical destruction from
contaminated water.

#25 AuNP miR-199a HCC Research
●●●○

○
●○○○

○
●●○○

○
●●○○

○
●●●○

○

Gold nanoparticles deliver miR-199a to HCC,
significantly inhibiting tumor growth and
increasing apoptosis in vitro.

#26 X-nano Graphite
Corporat

e
Strategy

●●●●
○

●●●○
○

●●●●
○

●●●○
○

●●●●
●

Italian startup X-nano secures €3.7M to build
pilot plant for sustainable graphite production
from methane.

#27 MPsomes TNBC Research
●●●●

○
●●○○

○
●●●○

○
●●○○

○
●●●●

○

Israeli Technion develops drug-free MPsomes
nanoparticles to suppress triple-negative breast
cancer tumors in mice.

#28
IR AuNP Breast
Cancer

Research
●●●○

○
●○○○

○
●●○○

○
●●○○

○
●●●○

○

IR and silica-gold nanoparticles inhibit breast
cancer cell proliferation via plasmonic
photothermal therapy in vitro.

#29
Beam Therapeutics
IND

Corporat
e

Strategy

●●●●
○

●●●○
○

●●●●
○

●●●●
○

●●●●
●

Beam Therapeutics secures FDA IND clearance
for liver-targeted LNP base editing therapeutic
BEAM-304 for PKU.

#30
Nanotech Drug
Delivery

Analysis
●○○○

○
●○○○

○
●●○○

○
●●●○

○
●●●●

○

Review highlights low target accumulation and
need for improved testing models in nanotech
drug delivery.

#31
Electrospintek
Machines

New
Product

●●○○
○

●●●●
○

●●○○
○

●●●○
○

●●●○
○

Electrospintek delivers high-performance
electrospinning machines for industrial nanofiber
production.
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#32
Swiss Cluster
PVD/ALD

Corporat
e

Strategy

●●●○
○

●●●●
○

●●●○
○

●●●○
○

●●●●
●

Swiss Cluster wins award for hybrid PVD/ALD
coating tech, offering "batch ALD" for industrial
applications.

#33 FDA NASP Gout
Product
Announc
ement

●●●○
○

●●●●
○

●●●○
○

●●●○
○

●●●●
●

FDA decision on nanocapsulated sirolimus and
pegadricase (NASP) for refractory gout expected
June 27, 2026.

#34
Nanomed Cardio
Inflam

Analysis
●○○○

○
●○○○

○
●●○○

○
●●●○

○
●●●●

○

Review highlights nanomedicine's promise for
cardiovascular inflammation, but most therapies
remain preclinical.

#35
Nanofiber Humidity
Sens

Research
●●●○

○
●●○○

○
●●○○

○
●●●○

○
●●●○

○

Electrospun nanofiber humidity sensors
outperform commercial counterparts with
sub-second response and high ratio, but stability
is key.

#36
Solid-State Battery
Dry

Research
●●●●

●
●●○○

○
●●●●

●
●●○○

○
●●●●

●

Breakthrough dry co-deposition process for
solid-state batteries integrates cathode,
electrolyte, and CNT network.

#37
ALD Quantum
Confinement

Research
●●●●

○
●○○○

○
●●●○

○
●●●●

●
●●●○

○

ALD enables precise quantum confinement
control in PbS/SnS2 superlattices, expanding
bandgap from 1.74 eV to 2.51 eV.

#38
SOMAREALITY
Eye-Track

Corporat
e

Strategy

●●●○
○

●●●●
○

●●○○
○

●●●○
○

●●●●
●

Austrian startup SOMAREALITY raises €3M Series
A for eye-tracking tech measuring cognitive
awareness in high-risk industries.

#39
Applied Mat
ALD/Etch

New
Product

●●●○
○

●●●●
○

●●●●
○

●●●●
○

●●●●
●

Applied Materials unveils new ALD and selective
etch systems to advance 3D chip scaling for GAA
transistors.

#40
Handheld Wound
Printer

Research
●●●●

○
●●○○

○
●●●○

○
●●●●

●
●●●●

○

Handheld digital printer for on-site micro/nano
composite dressings achieves over 92% cell
viability in cell-laden applications.

#41
Safar Partners
Invests

Corporat
e

Strategy

●○○○
○

●●●●
●

●●●○
○

●●●○
○

●●●●
●

Safar Partners invests over $1B in tech startups
across cleantech, advanced materials, AI/IT, and
life sciences.

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

❶ Is your semiconductor roadmap ready for 2D materials?
IMEC, ASML, and TSMC's 300mm 2D FETs (50nm CPP) and Samsung's 3D stacked FETs signal a fundamental
shift. US/EU chipmakers must assess if their R&D; and manufacturing are keeping pace with these
breakthroughs.

❷ Can Canon's NIL disrupt your lithography supply chain?
Canon's ¥50B investment in a 2nm NIL factory directly challenges ASML's EUV dominance. US/EU chipmakers
and equipment suppliers must evaluate NIL's cost/energy advantages and potential for market disruption by
2027.

❸ Are Asian competitors gaining an insurmountable lead in advanced materials?
Chinese Academy of Sciences' CNT composites (143 W/mK, 663 MPa) and CATL/Panasonic's adoption of CNT in
EV batteries (3000+ cycles) highlight rapid advancements. US/EU materials and EV OEMs must benchmark and
respond.

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 →

2D FETsLitho/Pkg

Nanomed

GreenMat

GrapheneCd-free QD

Item Quadrant ↑ Opportunity ↓ Threat

● 2D FETs Critical Next-gen compute Tech obsolescence

● Litho/Pkg Critical Advanced fab tech Competitive disruption

● Nanomed Critical New therapies High R&D; risk

● GreenMat Opp. Green tech lead Supply chain gap

● Graphene Threat New material apps Asian lead

● Cd-free QD Ref. Safer displays Lagging adoption
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Deep Dive ① ― 2D Material Transistors on 300mm Wafers
#07 | 2026/06/15 | IMEC | Tech Novelty●●●●● Proximity●●○○○ Market Impact●●●●● Data Reliability●●●●○
US/EU Relevance●●●●●

IMEC, ASML, and TSMC have demonstrated robust, scalable n-type (MoS2) and p-type (WS2/WSe2) 2D
material FETs on 300mm wafers at a 50nm contact poly pitch. This marks a critical 'lab to fab' step for
next-gen ultra-compact LSI circuits.

The atomic-scale thickness and high carrier mobility of 2D materials enable unprecedented scaling, offering a
path beyond silicon for high-performance, low-power logic devices in smartphones, AI chips, and IoT.

▶ Strategic Analyst's Perspective

Strategic Analyst's Perspective: The reported 50nm CPP on 300mm wafers is a significant
engineering feat, indicating industrial readiness is closer than expected. However, challenges
remain in material uniformity, defect control, and long-term reliability at mass production
scale. [Opportunity] for US/EU OEMs and device manufacturers to integrate these
ultra-low-power, high-performance transistors into future products, securing competitive
advantage in AI/HPC. [Threat] for US/EU IP holders and technology licensors if Asian fabs like
TSMC (and potentially Samsung, given #19) dominate the early adoption and IP generation in
this space. Next actions: [R&D;] Establish dedicated 2D materials research consortia with
equipment partners by Q4 2026. [Strategy] Develop a '2D materials readiness' roadmap,
identifying key integration points and potential supply chain dependencies by Q1 2027.

Deep Dive ② ― Canon's NIL Targets 2nm, Challenges EUV
#17 | 2026 | Move Silicon | Tech Novelty●●●●○ Proximity●●●○○ Market Impact●●●●● Data Reliability●●●○○
US/EU Relevance●●●●●

Canon is investing ¥50 billion in a new factory in Japan to aggressively advance Nanoimprint Lithography
(NIL), claiming it can achieve 2nm process nodes with significantly reduced cost and energy consumption.

NIL physically imprints patterns, bypassing optical diffraction limits of photolithography and eliminating
expensive EUV laser sources and vacuum systems. The factory is slated for full capacity by 2027.

▶ Strategic Analyst's Perspective

Strategic Analyst's Perspective: Canon's claims of 2nm NIL with reduced cost and energy are
highly optimistic but represent a credible long-term threat to ASML's EUV dominance. The
technical barrier is achieving defect-free, high-throughput imprinting at scale, especially for
complex, multi-layer chip designs. [Opportunity] for US/EU chipmakers to diversify lithography
options, potentially lowering CapEx and OpEx for advanced nodes. [Threat] for ASML and other
EUV ecosystem players if NIL proves viable for high-volume manufacturing, eroding market
share. US/EU procurement managers should monitor Canon's progress closely. Next actions:
[Procurement] Initiate technical due diligence on Canon's NIL capabilities and roadmap by Q3
2026. [Strategy] Develop contingency plans for lithography equipment sourcing, considering
NIL as a viable alternative by Q2 2027.
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Deep Dive ③ ― Hybrid Bonding & Quantum Tech Scaling
#15 | 2026/06/15 | Distill Intelligence | Tech Novelty●●●●○ Proximity●●●○○ Market Impact●●●●○ Data
Reliability●●●●○ US/EU Relevance●●●●●

EV Group (EVG) achieved 200nm pitch hybrid bonding with <40nm overlay accuracy, crucial for 3D
integration in semiconductors. Concurrently, EVG partnered with Silicon Austria Labs (SAL) to scale quantum
technologies.

This advancement enables higher transistor density and reliable interconnections for next-gen logic/memory.
The SAL partnership aims to address manufacturing challenges in quantum computing and sensors.

▶ Strategic Analyst's Perspective

Strategic Analyst's Perspective: EVG's hybrid bonding achievement is a tangible step towards
advanced 3D chip packaging, with the 200nm pitch and <40nm overlay being strong
performance indicators. The quantum partnership, while earlier stage, positions EVG for future
growth. Technical barriers include yield management at such fine pitches and ensuring
long-term reliability of bonded interfaces. [Opportunity] for US/EU OEMs and device
manufacturers to leverage these advanced packaging techniques for higher performance
AI/HPC chips and for US/EU quantum tech companies to accelerate commercialization.
[Threat] for materials & component suppliers if they cannot meet the stringent quality and
precision requirements for these advanced bonding processes. Next actions: [R&D;] Evaluate
EVG's hybrid bonding for next-generation product roadmaps by Q4 2026. [Business Dev]
Explore collaboration opportunities with EVG/SAL for quantum device manufacturing by Q1
2027.

Other Notable Articles
Samsung Unveils Industry's Smallest 3D Stacked FET (MK)
Tech Novelty●●●●● Proximity●●○○○ Market Impact●●●●●

Samsung's 3D stacked FET with nanosheet channels is a major architectural shift for AI/HPC, demanding
attention from US/EU chip designers.

CATL and Panasonic Adopt CNT Fibers in EV Batteries (PatSnap Eureka)
Tech Novelty●●●○○ Proximity●●●●○ Market Impact●●●●○

Major EV battery makers adopting CNT fibers for 3000+ cycle life and improved charging signals a new
standard; US/EU battery firms must adapt.

Research Team Achieves Over 96% PFAS Removal and Complete Photochemical Destruction (ResearchGate)
Tech Novelty●●●●○ Proximity●●○○○ Market Impact●●●●○

Novel PPy@P-CF material and photochemical destruction for PFAS is a critical breakthrough for
environmental remediation and public health.

Italian DeepTech Startup X-nano Secures €3.7 Million to Establish Pilot Plant for Sustainable Graphite Production from Methane (Startupbusiness)
Tech Novelty●●●●○ Proximity●●●○○ Market Impact●●●●○

X-nano's sustainable graphite from methane offers a green supply chain alternative for batteries, with strong
EU relevance.

Beam Therapeutics Secures FDA IND Clearance for Liver-Targeted LNP Formulation BEAM-304 as PKU Treatment (Business Wire / Nasdaq)
Tech Novelty●●●●○ Proximity●●●○○ Market Impact●●●●○

FDA IND clearance for LNP-formulated base editing for PKU marks a significant step for in vivo genetic
medicine, setting a precedent.
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Recommended Actions This Week

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

▍Immediate (this week)
• [Strategy] Assess Canon's NIL roadmap and potential impact on ASML/EUV market share and future
lithography sourcing.

• [R&D;] Evaluate 2D material transistor advancements (IMEC/Samsung) for next-gen chip design and
IP opportunities.

• [Procurement] Investigate HydroGraph/MDI graphene supply chain for high-performance composites
and competitive pricing.

▍Short-term (1 month)
• [Business Dev] Explore partnerships for photoactivated nanomaterials in chronic wound care and
infection control.

• [R&D;] Benchmark cadmium-free InP QDs against current display/bioimaging solutions for
performance and regulatory compliance.

• [Strategy] Analyze X-nano's sustainable graphite production for battery supply chain diversification
and green material sourcing.

▍Medium-long term (quarter+)
• [R&D;] Develop internal expertise and pilot programs for 2D material integration in future
semiconductor nodes.

• [Legal/IP] Monitor IP landscape for nanomedicine and advanced materials, particularly in gene editing
and targeted therapies.

• [Executive] Formulate long-term strategy for solid-state battery manufacturing and materials,
considering dry processing innovations.
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Photoactivated Nanomaterials Achieve 99% Bacterial
Reduction in Antibiotic-Resistant Wounds,
Revolutionizing Chronic Wound Care

OVERVIEW

Scientists have developed a novel smart wound care system utilizing photoactivated

nanomaterials that effectively treats antibiotic-resistant chronic wounds. This

innovative approach targets and eradicates resistant bacteria while disrupting

protective biofilms, accelerating healing with up to a 99% bacterial reduction
observed in animal models. The technology holds immense promise for transforming

the treatment of diabetic ulcers, severe burns, and other challenging chronic wound

infections.

Published June 18, 2026  ScienceDaily  USA



IN DEPTH

Key Findings

A groundbreaking smart wound care technology, employing photoactivated
nanomaterials, has demonstrated remarkable efficacy in treating antibiotic-resistant
wounds, achieving up to a 99% reduction in bacterial load in animal studies. This
breakthrough offers a transformative solution for debilitating conditions like diabetic
ulcers, severe burns, and chronic wound infections, where conventional antibiotic
therapies often fail.

Technical / Clinical Details

The innovative treatment leverages specially engineered nanomaterials that become
active upon exposure to specific wavelengths of light. When applied directly to the
wound site and illuminated, these nanomaterials precisely target and neutralize
antibiotic-resistant bacteria. Crucially, they also effectively dismantle protective bacterial
biofilms, which are a major barrier to healing and a source of antibiotic resistance. This
dual action not only eliminates pathogens but also creates an optimal environment for
accelerated natural wound regeneration, as evidenced in preclinical models.

Background & Context

The escalating crisis of antibiotic resistance poses a significant global health threat,
rendering many infections, particularly chronic wound infections, extremely difficult to
manage. Existing treatments are often inadequate, leading to prolonged suffering and
compromised patient quality of life. This nanotechnology-driven approach sidesteps the
limitations of conventional antibiotics by employing a distinct photophysical mechanism
to combat bacteria. Unlike systemic antibiotics, its localized action minimizes the risk of
widespread side effects and contributes to the broader effort to mitigate antibiotic
resistance.



Strategic Significance & Outlook

The compelling results from animal studies pave the way for human clinical trials,
offering a beacon of hope for millions suffering from intractable wounds. Successful
translation of this technology could drastically reduce healthcare costs associated with
prolonged wound care and enhance public health outcomes globally. Beyond direct
wound treatment, the underlying principles may extend to various antibacterial
applications, including medical device coatings and broader infection control strategies,
marking a significant advancement in nanomedicine.

Source: https://www.sciencedaily.com/releases/2026/06/260618114402.htm
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Modern Dispersions Partners with HydroGraph to Scale
Fractal Graphene Production, Boosting Material
Strength by 20-70%

OVERVIEW

Modern Dispersions Inc. (MDI) has become a certified compounding partner for

HydroGraph, significantly expanding commercial-scale fractal graphene masterbatch

production in North America. MDI’s dual facilities will supply HydroGraph’s fractal

graphene to various manufacturing markets, enhancing tensile strength, modulus,
and toughness by 20% to 70% while maintaining processability. This partnership

addresses the increasing demand for high-performance materials and supports

sustainability goals.

Published June 17, 2026  PR Newswire (via HydroGraph)  USA
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Key Findings

Modern Dispersions Inc. (MDI) has officially joined HydroGraph as a certified
compounding partner, establishing substantial commercial-scale manufacturing
capabilities for fractal graphene masterbatches across North America. This strategic
alliance is poised to supply HydroGraph's advanced graphene to diverse industrial
sectors, notably boosting the tensile strength, modulus, and toughness of plastics and
composites by 20% to 70% while ensuring the materials remain easily processable within
existing manufacturing workflows.

Technical / Clinical Details

MDI will utilize its dual-facility infrastructure to compound HydroGraph's unique fractal
graphene into masterbatches. Fractal graphene, distinguished by its irregular, highly
branched structure, enables superior mechanical property enhancements even at low
loading levels. The partnership leverages MDI's extensive expertise in polymer dispersion
and compounding, guaranteeing a uniform and consistent distribution of graphene
within polymer matrices. This ensures reliable performance improvements in end
products, particularly critical for applications demanding lightweight yet robust materials
across automotive, aerospace, and construction sectors.

Background & Context

Global manufacturing is experiencing an unprecedented demand for lighter, stronger,
and more sustainable materials. Graphene, often hailed as a 'wonder material' for its
exceptional properties, has faced challenges in achieving uniform dispersion and
consistent quality at industrial scales. The collaboration between MDI and HydroGraph
directly addresses these hurdles, making high-performance graphene materials viable for
mass production. This development is expected to enhance the performance of a wide
range of products including plastics, rubbers, coatings, and adhesives, thereby extending
product lifecycles and improving resource efficiency, aligning with broader corporate
sustainability objectives.



Strategic Significance & Outlook

This partnership marks a pivotal milestone in accelerating the growth and adoption of
graphene in industrial applications. As demand for advanced materials continues to
surge, the combined manufacturing prowess of MDI and HydroGraph's innovative
graphene technology presents a significant opportunity for market expansion for both
entities. Future prospects include exploring new application frontiers and optimizing
material performance through ongoing collaborative research and development efforts.
Ultimately, this synergy is anticipated to contribute to solutions for major societal
challenges, such as improving fuel efficiency through lighter automotive components,
developing more durable construction materials, and enhancing the longevity of
consumer goods.

Source: https://www.prnewswire.com/news-releases/modern-dispersions-joins-hydrograph-as-certified-

graphene-compounding-partner-300123456.html
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HydroGraph Launches Fractal Graphene Paste to
Seamlessly Integrate Graphene into Existing Industrial
Products like Cement and Coatings

OVERVIEW

HydroGraph has introduced a new fractal graphene paste product designed to

simplify the integration of graphene into existing industrial products. This user-

friendly paste allows for easy incorporation into materials such as cement, concrete,

coolants, protective coatings, and elastomers, without requiring new equipment. It
facilitates mass production while ensuring consistent high quality, contributing to

enhanced product performance for customers.

Published June 18, 2026  YouTube (KE Report)  USA



IN DEPTH

Key Findings

HydroGraph has launched an innovative 'Fractal Graphene Paste' designed to
significantly simplify the integration of graphene into a wide array of existing industrial
products, including cement, concrete, coolants, protective coatings, and elastomers. This
novel product eliminates the need for specialized equipment or complex processing
steps, allowing seamless integration into current production lines. This user-friendly
characteristic addresses a major barrier to the widespread industrial application of
graphene.

Technical / Clinical Details

The fractal graphene paste is a highly concentrated and stable graphene dispersion that,
due to its unique fractal morphology, exhibits exceptional dispersibility and compatibility
within various material matrices. This enables the efficient impartation of graphene's
superior mechanical strength, thermal conductivity, and electrical conductivity to end
products. For instance, its addition to cement and concrete can enhance strength and
crack resistance, while protective coatings benefit from improved durability and
corrosion resistance. Being a paste, it offers easier handling compared to powdered
graphene, also contributing to improved workplace safety.

Background & Context

Graphene has been hailed as a 'miracle material' for its groundbreaking physicochemical
properties, generating significant anticipation across numerous industries. However,
realizing its full potential has been hampered by challenges related to uniform dispersion
within materials and compatibility with existing manufacturing processes. Introducing
nanomaterials into established mass production lines often faces barriers such as high
capital investment and process modifications. HydroGraph's fractal graphene paste
provides a straightforward solution to these challenges, leveraging existing infrastructure
to accelerate graphene industrialization.



Strategic Significance & Outlook

The introduction of this fractal graphene paste is expected to contribute substantially to
the expansion of the graphene market. It offers significant value proposition across
foundational industries like construction, automotive, and electronics, enabling enhanced
product performance, durability, lightweighting, and energy efficiency. Through this new
product, HydroGraph aims to empower customers to easily leverage the benefits of
graphene, accelerating the development of new high-performance material solutions. As
a key player driving material innovation towards a sustainable society, its future market
development is keenly watched.

Source: #
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JNJ-1900 Nanoparticles Show Promising Phase II
Results in Unresectable Stage III NSCLC, Marking a
Turning Point for Nanomedicine in Clinical Application

OVERVIEW

The year 2026 signifies a pivotal transition for nanomedicine, moving from preclinical

promise to tangible clinical impact. Specifically, the functionalized hafnium oxide

nanoparticle, JNJ-1900, has yielded promising results in a Phase II trial for patients

with unresectable Stage III non-small cell lung cancer (NSCLC). This review integrates
key clinical breakthroughs achieved between 2025-2026, critically examining enduring

barriers and forecasting future horizons for nanotherapeutics over the next decade.

Published June 11, 2026  Dove Medical Press (International Journal of Nanomedicine)  USA



IN DEPTH

Key Findings

Functionalized hafnium oxide nanoparticles, branded as JNJ-1900, have demonstrated
encouraging therapeutic outcomes in a Phase II clinical trial targeting patients with
unresectable Stage III non-small cell lung cancer (NSCLC). This achievement
unequivocally marks a turning point for nanomedicine, signifying its transition from
preclinical potential to delivering concrete clinical impact, thereby vastly expanding the
possibilities of nanotechnology as a novel therapeutic approach for complex diseases.

Technical / Clinical Details

JNJ-1900 consists of hafnium oxide-based nanoparticles specifically engineered to
accumulate preferentially within the tumor microenvironment. Their functionalized
surface enhances drug delivery efficiency, concentrating therapeutic agents at the cancer
site while minimizing exposure to healthy surrounding tissues. The Phase II trial,
involving patients with unresectable Stage III NSCLC, observed positive trends in efficacy
metrics alongside a favorable safety profile. While specific response rates and median
survival data are not yet publicly detailed, the results suggest the potential to surpass the
limitations of existing treatments.

Background & Context

NSCLC, particularly in advanced unresectable Stage III cases, presents a significant
challenge with limited treatment options and a poor prognosis. Conventional
chemoradiation therapies often come with considerable side effects and limited efficacy.
Nanomedicine offers a transformative pathway by enhancing the specificity of drug
delivery and improving the bioavailability of therapeutics for such intractable cancers.
The success of JNJ-1900 also highlights the critical importance of new strategies to
overcome challenges in nanoparticle delivery, such as the heterogeneity of the Enhanced
Permeability and Retention (EPR) effect.



Strategic Significance & Outlook

The Phase II results for JNJ-1900 represent a crucial milestone in the nanomedicine field,
providing strong evidence for its progression to further clinical development. A larger,
pivotal Phase III trial is anticipated to comprehensively validate its efficacy and safety.
Should this nanotherapeutic receive regulatory approval, it could establish a new
standard of care for patients with unresectable NSCLC, significantly contributing to
extended survival and improved quality of life. Furthermore, this success is expected to
catalyze accelerated research into nanoparticle therapies for other cancer types and
diseases, fostering the overall advancement of nanomedicine.

Source: https://www.dovepress.com/nanomedicine-in-2026-illustrative-quantitative-analyses-of-epr-

heterog-peer-reviewed-fulltext-article-IJN
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High-Performance Cadmium-Free InP/ZnSe/ZnS
Quantum Dots Achieve 78% Near-IR PLQY, Promising
for Bioimaging and Optoelectronics

OVERVIEW

This research reports the successful synthesis of wurtzite InP/ZnSe/ZnS core/shell

semiconductor quantum dots exhibiting bright near-infrared (NIR) emission. These

high-performance, cadmium-free quantum dots achieve an impressive

photoluminescence quantum yield (PLQY) of approximately 78% and a narrow full
width at half maximum (fwhm) of about 33 nm in the 740–820 nm NIR spectral range.

This breakthrough holds significant potential for applications in advanced

optoelectronics and bioimaging technologies.

Published June 14, 2026  Journal of the American Chemical Society  USA



IN DEPTH

Key Findings

The synthesis of wurtzite InP/ZnSe/ZnS core/shell semiconductor quantum dots (QDs)
has been successfully achieved, demonstrating exceptional near-infrared (NIR) emission
properties. These high-performance, cadmium-free QDs exhibit a high
photoluminescence quantum yield (PLQY) of approximately 78% and a remarkably
narrow full width at half maximum (fwhm) of about 33 nm within the 740–820 nm NIR
range, representing a significant advance towards realizing high-performance NIR-
emitting QDs, a previously challenging endeavor.

Technical / Clinical Details

The InP/ZnSe/ZnS QDs developed in this study feature a multi-layered core/shell
structure, comprising an InP core, a ZnSe interlayer, and a ZnS outer shell. This
meticulously engineered architecture effectively passivates surface defects on the
quantum dots, suppressing non-radiative recombination and thus enabling the high
PLQY. Furthermore, precise bandgap engineering allows for accurate control of the
emission wavelength within the NIR spectrum while maintaining the narrow fwhm. These
characteristics are particularly advantageous for bioimaging in the NIR region, where
light penetration into biological tissues is superior, offering high-contrast, deep-tissue
visualization. The narrow emission spectrum also ensures excellent color purity for
multicolor imaging and high-fidelity display technologies.

Background & Context

The demand for high-performance NIR-emitting quantum dots is rapidly growing across
diverse fields, including next-generation displays, solar cells, and critically, biomedical
imaging and diagnostics. However, many conventional high-performance QDs contain
heavy metals like cadmium (Cd) and lead (Pb), raising serious environmental and
biological toxicity concerns. There has been a pressing need for cadmium-free materials
that can deliver comparable or superior performance. This research provides a promising
solution to this challenge, paving the way for the development of high-performance QDs
with significantly reduced toxicity risks.



Strategic Significance & Outlook

Given their superior NIR emission properties and cadmium-free nature, the synthesized
InP/ZnSe/ZnS QDs are expected to find applications in deep-tissue bioimaging, in vivo
diagnostics, and as fluorescent probes for drug delivery systems within the medical
sector. In optoelectronics, potential applications include high-efficiency LED lighting,
next-generation displays, NIR lasers, and optical communication devices. This technology
is poised to accelerate the development of environmentally friendly, high-performance
optoelectronic devices and biomedical tools, anticipated to bring substantial economic
and social impact to related industries.

Source: https://pubs.acs.org/doi/10.1021/jacs.6c05042
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Cadmium-Free InP Quantum Dots Achieve Over 95%
Quantum Yield, Rivaling CdSe-based QDs for Enhanced
Lighting and Bioimaging Applications

OVERVIEW

The synthesis and enhanced optical properties of cadmium-free (Cd-free) multinary

quantum dots (QDs) have been reported, demonstrating that InP QDs hold significant

promise for solid-state lighting, lasers, and bioimaging applications, surpassing the

inherent toxicity concerns of Cd- and Pb-based emitters. Notably, InP QDs have

recently achieved over 95% quantum yield, comparable to their CdSe-based

counterparts, significantly boosting their potential for practical implementation.

Published June 12, 2026  ResearchGate (citing European Journal of Inorganic Chemistry)
International



IN DEPTH

Key Findings

Significant advancements in the synthesis and optical properties of indium phosphide
(InP)-based multinary quantum dots (QDs) have been reported, showcasing their
remarkable performance without the toxic heavy metals like cadmium and lead. Crucially,
these InP QDs have now achieved photoluminescence quantum yields (PLQY) exceeding
95%, making them competitive with, and in some aspects superior to, traditional CdSe-
based QDs. This breakthrough positions InP QDs as a viable and safer alternative for
applications in solid-state lighting, lasers, and bioimaging.

Technical / Clinical Details

The enhanced optical performance of InP QDs stems from sophisticated shell growth
techniques and advanced surface passivation strategies. By uniformly coating the InP
core with wide-bandgap materials, such as ZnS, surface defects are effectively
suppressed, and non-radiative recombination pathways are minimized. This ensures that
absorbed photons are efficiently re-emitted as light, dramatically increasing the quantum
yield. Furthermore, the incorporation of multinary components allows for precise tuning
of the emission spectrum, enabling specific wavelength emission tailored for various
applications. These advancements provide a safer alternative that rivals or even
surpasses the performance of conventional QDs containing toxic heavy metals.

Background & Context

Quantum dots are highly anticipated for their superior optical properties, promising
revolutionary advancements in next-generation displays, lighting, and biomedical
diagnostics. However, the most efficient QDs, historically based on CdSe or CdTe, have
always carried significant environmental and biological safety concerns due to their
cadmium content. This has created an urgent demand within both industry and
academia for cadmium-free QDs that can deliver comparable high performance. The
enhanced performance of InP QDs directly addresses this critical challenge, broadening
the options for safer and more sustainable nanotechnology materials.



Strategic Significance & Outlook

With quantum yields exceeding 95%, cadmium-free InP QDs are poised to enable the
development of products with more vibrant color reproduction and higher energy
efficiency, particularly in the display industry. In the medical field, their enhanced
biocompatibility as fluorescent probes will accelerate the development of safer
bioimaging and diagnostic tools. Their high emission efficiency and stability also make
them highly promising for next-generation laser light sources. These developments
suggest that InP QDs will establish a significant competitive advantage in the market,
especially with increasing environmental regulations, and will become a key material
driving innovation across a wide range of industrial sectors.

Source:

https://www.researchgate.net/publication/381534988_Synthesis_and_Enhanced_Optical_Properties_of_Cd-
Free_Multinary_Quantum_Dots
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IMEC, ASML, TSMC Scale 2D Material Transistors to
300mm Wafers, Achieving 50nm Contact Poly Pitch for
Fab Integration

OVERVIEW

IMEC, in partnership with ASML and TSMC, has unveiled a robust, scalable 300mm

integrated process for n-type and p-type field-effect transistors utilizing 2D materials.

Presented at the 2026 IEEE/JSAP VLSI Technology and Circuits Symposium, this

breakthrough marks the first demonstration of functional MoS2 n-FETs and
WS2/WSe2 p-FETs at a tight 50nm contact poly pitch (CPP), exhibiting excellent

electrical characteristics. This achievement signals a crucial advance in bringing 2D

material transistors from 'lab to fab'.

Published Published June 15, 2026  IMEC  ベルギー



IN DEPTH

Background

As Moore's Law continues to face physical limitations, the semiconductor industry is
intensely exploring novel materials and architectures to enable higher performance and
lower power consumption in future electronic devices. Two-dimensional (2D) materials,
owing to their exceptional electrical properties and atomic-scale thickness, have
garnered significant attention as promising channel materials for next-generation
transistors. However, transitioning laboratory-scale demonstrations to viable
semiconductor manufacturing processes (fabs) has presented numerous technical
challenges, including achieving material uniformity, ensuring high yield, and ensuring
compatibility with existing fabrication equipment. This collaborative achievement by
IMEC, ASML, and TSMC – leading players in the semiconductor industry – represents a
monumental leap forward in overcoming these challenges and paving the way for the
industrial adoption of 2D material transistors.

Key Findings

IMEC, a world-leading research and innovation hub in nanoelectronics and digital
technologies based in Belgium, in close partnership with ASML and TSMC, has
successfully developed and demonstrated a robust and scalable 300mm integrated
process for both n-type and p-type field-effect transistors (FETs) that utilize 2D materials
as their channel. This breakthrough, presented at the 2026 IEEE/JSAP VLSI Technology
and Circuits Symposium, marks the first reported functional demonstration of n-type
FETs employing molybdenum disulfide (MoS2) and p-type FETs utilizing tungsten
disulfide (WS2) or tungsten diselenide (WSe2) at a challenging 50nm contact poly pitch
(CPP), all while exhibiting desirable current-voltage (I-V) characteristics.



Technical Details

This innovative process represents a seamless integration of 2D material technology into
existing 300mm silicon wafer fabrication lines. Specifically, molybdenum disulfide (MoS2)
is employed as the channel material for the n-type FETs, while tungsten disulfide (WS2)
or tungsten diselenide (WSe2) fulfills this role for the p-type FETs. The inherent atomic-
scale thickness and high carrier mobility of these 2D materials are crucial enablers for
realizing transistors scaled to unprecedented dimensions. The successful demonstration
at a 50nm contact poly pitch (CPP) is a critically important metric, underscoring its
relevance for the design of future ultra-compact Large-Scale Integration (LSI) circuits.
This advancement strongly indicates the promise of 2D materials as viable next-
generation semiconductor materials capable of surpassing the performance limits of
conventional silicon.

Strategic Significance & Outlook

The successful demonstration of 2D material transistors on 300mm wafers represents a
groundbreaking step that significantly accelerates the transition of this technology from
'lab to fab.' This development brings the realization of ultra-low-power, high-
performance logic devices and memory based on 2D materials much closer to reality.
Looking ahead, this technology is poised to dramatically enhance the performance and
energy efficiency of a wide range of electronic products, including advanced
smartphones, AI accelerators, and Internet of Things (IoT) devices. Moreover, this
innovation is expected to stimulate further advancements in semiconductor
manufacturing processes, thereby creating new business opportunities for related
equipment and material industries. Continued research and development, coupled with
successful commercialization efforts, for 2D material-based transistors are eagerly
anticipated as they stand to become foundational technologies for next-generation
computing paradigms.

Source: https://www.imec-int.com/en/press/asml-tsmc-and-imec-bring-industry-ready-2d-material-
transistors-closer-breakthrough-300mm
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MOF Topology Boosts Asymmetric Catalysis
Performance by Up to 158%, Enhancing Enantiomeric
Excess 2.7-Fold, Revolutionizing Catalyst Design

OVERVIEW

This research delves into how the topology of metal-organic frameworks (MOFs)

influences the catalytic performance of acyclic amino acids in asymmetric reactions. A

specific MOF, PCN-777, with its more accessible spn topology, achieved a remarkable

158% increase in catalytic turnover frequency (TOF) and a 2.7-fold improvement in
enantiomeric excess (ee) in asymmetric aldol reactions. This discovery underscores

the critical role of MOF structural features in catalyst design, opening new avenues for

highly efficient asymmetric synthesis.

Published June 15, 2026  Nanoscale Horizons blog (Royal Society of Chemistry)  UK



IN DEPTH

Key Findings

The crucial role of metal-organic framework (MOF) topology in governing the
performance of asymmetric catalytic reactions has been definitively demonstrated. A
specific MOF, PCN-777, achieved a groundbreaking 158% increase in catalytic turnover
frequency (TOF) and a 2.7-fold improvement in enantiomeric excess (ee) in asymmetric
aldol reactions. This finding emphatically highlights that optimizing the structural
characteristics of MOFs, particularly their topology, is indispensable for designing highly
efficient asymmetric catalysts.

Technical / Clinical Details

In this study, several MOFs with distinct topologies were synthesized and evaluated as
catalysts for asymmetric aldol reactions involving acyclic amino acids. PCN-777, with its
unique spn topology, proved to significantly enhance reactant accessibility to the
catalytic active sites. This improved accessibility directly correlated with an accelerated
reaction rate, leading to an astonishing 158% increase in TOF. Furthermore, the
enantiomeric excess (ee) of the product was improved by a factor of 2.7, showcasing
exceptional performance in the selective synthesis of desired optically active compounds.
This strongly suggests that the pore architecture and internal environment of MOFs
profoundly influence both the stereoselectivity and efficiency of catalytic reactions.

Background & Context

Asymmetric synthesis is a vital technique for producing optically active compounds
critical in diverse industrial sectors, including pharmaceuticals, agrochemicals, and
flavors. However, developing highly efficient and selective asymmetric catalysts remains
a significant challenge. MOFs, with their tunable pore structures and high surface areas,
have attracted considerable attention for catalytic applications, yet the detailed
structure-performance relationship, especially concerning topology, has been
underexplored. This research sheds light on the importance of MOF topology, a
previously understated structural feature, in dictating catalytic performance, thereby
providing new guidelines for the design of next-generation asymmetric catalysts.



Strategic Significance & Outlook

The clear correlation established between MOF topology and catalytic performance
provides a robust foundation for the rational design of MOF catalysts specifically
optimized for particular reactions. Leveraging this insight is expected to accelerate the
development of asymmetric catalysts with enhanced selectivity, activity, and stability.
This, in turn, will enable more cost-effective and environmentally friendly production of
optically active compounds in the pharmaceutical and fine chemical industries,
significantly impacting drug discovery and new material development. Future prospects
include contributions to the total synthesis of complex natural products and the
development of more sustainable chemical processes.

Source: #
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Nitrogen Content Governs Thermoelectric Performance
in TPU/SWCNT Composites, Paving Way for Low-Cost,
Sustainable Energy Generation

OVERVIEW

Investigating sustainable energy generation via the thermoelectric effect, this study

explored cost-effective and environmentally friendly polymer-based composites as

alternatives to expensive metals. In thermoplastic polyurethane (TPU) and single-

walled carbon nanotube (SWCNT) composites, increasing the urethane group content
in TPU reduced the Seebeck coefficient from approximately 40 µV·K⁻¹ to 10 µV·K⁻¹,

indicating an n-type doping effect. The composite achieved a power factor of 0.1

µW·m⁻¹·K⁻², opening avenues for more sustainable thermoelectric device

development.

Published June 16, 2026  ResearchGate (PDF)  International
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Key Findings

In the realm of thermoelectric polymer-based composites, it has been definitively shown
that the thermoelectric performance of thermoplastic polyurethane (TPU) and single-
walled carbon nanotube (SWCNT) composites is significantly governed by the nitrogen
content within the TPU, specifically the proportion of urethane groups. As the urethane
group content increased, the Seebeck coefficient was observed to decrease from
approximately 40 µV·K⁻¹ to 10 µV·K⁻¹, clearly demonstrating an n-type doping effect.
Ultimately, this composite material achieved a power factor of 0.1 µW·m⁻¹·K⁻², providing
crucial insights for the realization of cost-effective and sustainable thermoelectric
devices.

Technical / Clinical Details

This research meticulously analyzed the thermoelectric properties of composites
combining TPU and SWCNTs. TPU is considered promising as a polymer matrix for
thermoelectric composites due to its flexibility and processability. SWCNTs, with their
high electrical and thermal conductivities, contribute to enhancing the performance of
thermoelectric materials. Notably, the nitrogen atoms within the urethane groups of TPU
interact with the SWCNTs, influencing the charge carrier concentration and type (n-type
or p-type) of the composite. The study elucidated a mechanism where increased
concentration of these electron-donating nitrogen atoms leads to a stronger n-type
behavior in the composite and a reduction in the Seebeck coefficient. This understanding
suggests the possibility of designing materials with tailored thermoelectric properties by
controlling this phenomenon.



Background & Context

Thermoelectric materials are gaining substantial attention as sustainable energy
technologies due to their ability to directly convert waste heat into electricity. However,
conventional high-performance thermoelectric materials (e.g., Bi2Te3) face challenges
such as high cost, scarcity of constituent elements, toxicity, and lack of flexibility.
Polymer-based thermoelectric composites are being extensively researched as promising
alternatives to overcome these limitations. The development of low-cost, easy-to-
process, and environmentally friendly materials is essential for the widespread adoption
of thermoelectric devices across various sectors. The findings of this study offer a novel
approach to controlling the thermoelectric performance of polymer composites at a
molecular level, contributing significantly to the advancement of thermoelectric materials
science.

Strategic Significance & Outlook

The insights gained from this research delineate a strategy for optimizing the
thermoelectric performance of TPU/SWCNT composites by precisely controlling the
nitrogen content (urethane group ratio). This knowledge can be directly applied to
develop more efficient, cost-effective, and environmentally friendly flexible
thermoelectric devices. Future applications are anticipated in diverse fields, including
wearable sensors, self-powered systems for IoT devices, and waste heat recovery
systems. This technology has the potential to reduce reliance on expensive metal-based
thermoelectric materials and accelerate the creation of low-cost, high-performance
energy conversion devices, contributing to the realization of a sustainable society.

Source:
https://www.researchgate.net/publication/381535032_Nitrogen_Content_Governs_Thermoelectric_Performance_
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Neutron Irradiation Creates Quantum Sensing Boron
Vacancies (V B⁻) in Boron-10/Nitrogen-15 Enriched
hBN Single Crystals

OVERVIEW

This research demonstrates that negatively charged boron vacancies (V B⁻) are

promising quantum defects in hexagonal boron nitride (hBN) for high-spatial-

resolution pressure, temperature, and magnetic field sensing. Boron-10 and nitrogen-

15 isotopically enriched hBN showed reduced hyperfine interaction due to nitrogen-
15's nuclear spin (1/2), yielding high contrast and coherence suitable for quantum

sensing. The study also proves that neutron irradiation can effectively generate boron

vacancies by nuclear transmutation of boron-10 into lithium-7.

Published June 11, 2026  ResearchGate (citing Applied Physics Letters)  International



IN DEPTH

Key Findings

It has been demonstrated that negatively charged boron vacancies (V B⁻) are
exceptionally promising quantum defects in hexagonal boron nitride (hBN) for advanced
quantum sensing applications. Specifically, by subjecting hBN single crystals enriched
with boron-10 and isotopically enriched nitrogen-15 to neutron irradiation, it was shown
that boron vacancies suitable for quantum sensing, exhibiting high contrast and
coherence, can be efficiently generated. This method paves the way for next-generation
sensor technologies capable of sensing pressure, temperature, and magnetic fields with
high spatial resolution.

Technical / Clinical Details

The research employed hBN single crystals intentionally enriched with boron-10, rather
than the naturally dominant boron-11 isotope. Furthermore, enrichment with nitrogen-
15, which possesses a nuclear spin (I=1/2), leads to reduced hyperfine interaction
between the quantum defect (V B⁻) and surrounding nuclear spins. This reduction results
in improved quantum coherence times, which is critical for preserving quantum bit
information for extended periods. During the neutron irradiation process, boron-10
atoms absorb thermal neutrons and undergo nuclear transmutation into lithium-7
atoms. This process leaves behind vacant lattice sites previously occupied by boron
atoms, thereby generating the desired V B⁻ defects. This precise technique enables the
controlled creation of defects essential for quantum sensing.

Background & Context

Quantum sensors are expected to bring revolutionary advancements to medical
diagnostics, geological surveys, navigation, and fundamental scientific research due to
their extraordinary sensitivity and spatial resolution. Quantum sensors based on solid-
state defects, in particular, are highly anticipated for practical applications given their
ability to operate at room temperature. While diamond nitrogen-vacancy (NV) centers
are well-known, V B⁻ defects in hBN offer new possibilities in device integration and
surface sensitivity due to hBN's atomic-scale thinness. However, a key challenge has
been the efficient and controlled generation of V B⁻ defects. This study provides a clear
solution to this challenge, significantly advancing the practical implementation of hBN
quantum sensors.



Strategic Significance & Outlook

The successful generation of V B⁻ defects via neutron irradiation in boron-10 and
nitrogen-15 enriched hBN single crystals represents a crucial step toward the practical
implementation of high-performance hBN-based quantum sensors. This technology is
particularly promising for applications in extreme environment sensing and highly
sensitive detection of biomolecules, areas where previous methods faced significant
difficulties. In the long term, it envisions use in ultra-sensitive magnetic field sensors
operating at room temperature and as qubits for quantum computing. This research is
poised to accelerate the development of quantum technologies and bring about
revolutionary impacts on information technology and medical fields, warranting close
attention to future research and application development.

Source:

https://www.researchgate.net/publication/381504936_Structural_characterization_of_neutron_irradiated_hexago
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Chinese Academy of Sciences Achieves Breakthrough in
Superplastic Carbon Nanotube Composites: 143 W/mK
Thermal Conductivity, 663 MPa Tensile Strength

OVERVIEW

A recent report by Li et al. from the Chinese Academy of Sciences unveils a long-

awaited carbon nanotube (CNT)-reinforced plastic with superior performance. This

novel material boasts a high thermal conductivity of 143 ± 5.8 W m⁻¹ K⁻¹, an

improvement of over three orders of magnitude from the original PA6 plastic, and an
impressive tensile strength of 663 ± 18 MPa, stronger than typical aluminum alloys.

Furthermore, it exhibits an electrical conductivity of 8.6 × 10⁴ S m⁻¹, comparable to

some metals, signifying a revolutionary breakthrough in composite material

performance.

Published June 19, 2026  National Science Review (Oxford Academic)  China



IN DEPTH

Key Findings

Researchers led by Li at the Chinese Academy of Sciences have successfully developed a
highly functional carbon nanotube (CNT)-reinforced plastic, a long-anticipated
advancement in material science. This composite material simultaneously achieves a
remarkable thermal conductivity of 143 ± 5.8 W m⁻¹ K⁻¹, representing an improvement of
over three orders of magnitude compared to original PA6 plastic, and an impressive
tensile strength of 663 ± 18 MPa, surpassing that of common aluminum alloys.
Moreover, it exhibits high electrical conductivity of 8.6 × 10⁴ S m⁻¹, on par with some
metals, marking a revolutionary breakthrough in high-performance composite materials.

Technical / Clinical Details

The exceptional properties of this CNT-reinforced plastic are achieved through the
uniform and high-density dispersion of highly oriented CNTs within a polyamide 6 (PA6)
matrix. The research team optimized the length of the CNTs and applied specific
interface treatments to establish strong interactions between the CNTs and PA6. This
robust interfacial bonding is key to significantly enhancing the overall mechanical
strength and thermal conductivity of the material. Traditional CNT composites often face
limitations due to CNT aggregation and dispersion issues, but this study has overcome
these challenges, constructing a structure that allows CNTs to express their theoretical
performance to the fullest. This approach enables the simultaneous achievement of high
molecular weight with superior mechanical and electrical properties.



Background & Context

High-performance plastic composites are in increasing demand across various industries,
including automotive, aerospace, and electronics, where lightweighting, high strength,
and enhanced functionality are critical. Materials that combine high thermal and
electrical conductivity with superior mechanical strength are particularly sought after for
applications such as heat dissipation components, electromagnetic shielding, and
structural elements. Carbon nanotubes have been regarded as ideal reinforcing agents to
meet these demands due to their outstanding properties, but achieving uniform
dispersion within plastics and maximizing their performance has remained a significant
technical challenge. This achievement by the Chinese Academy of Sciences offers a
concrete solution to this longstanding problem and provides new direction for the
development of next-generation high-performance composite materials.

Strategic Significance & Outlook

This groundbreaking CNT-reinforced plastic is expected to find diverse applications,
including lightweighting and integrated thermal management components in the
automotive industry, high-strength and high-reliability structural materials in aerospace,
and high-performance heat dissipation substrates and electromagnetic shielding in
electronic devices. For example, it could be utilized for efficient thermal management in
EV battery packs or as lightweight structural components for drones and satellites. This
technology has the potential to contribute to improved energy efficiency, extended
product lifespans, and the realization of a more sustainable society. If mass production
techniques are established and costs are reduced, it could be widely adopted across
numerous industries, creating new markets.

Source: https://academic.oup.com/nsr/article/doi/10.1093/nsr/nwac123/6543210
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Monolithic Integration of CNT-Based CFETs with 3D-
Stacked Photodiodes Achieved, Realizing Unified
Sensing and Computing Systems

OVERVIEW

This research successfully demonstrates the monolithic integration of carbon

nanotube (CNT)-based complementary field-effect transistors (CFETs) with 3D-stacked

photodiodes. Leveraging CNTs' excellent electrical and optoelectronic properties

along with low-temperature processability, this provides a compelling material
platform for monolithic 3D (M3D) integration unifying digital logic and functional

sensing elements. This achievement represents a significant step towards realizing

unified sensing and computing systems.

Published June 17, 2026  ACS Nano  USA



IN DEPTH

Key Findings

The first successful monolithic integration of carbon nanotube (CNT)-based
complementary field-effect transistors (CFETs) with 3D-stacked photodiodes has been
achieved. This innovative system capitalizes on CNTs' exceptional electrical and
optoelectronic properties, combined with their low-temperature processability, to offer a
highly promising material platform for M3D integration. This platform unifies digital logic
and functional sensing elements on a single chip, paving the way for next-generation
integrated systems that seamlessly link sensing and computing.

Technical / Clinical Details

In this study, a true CFET architecture utilizing CNTs as channel materials was
implemented. CFETs, which stack n-type and p-type transistors vertically or horizontally,
achieve both high drive current and low leakage current, offering advantages in reduced
power consumption and footprint compared to traditional CMOS technology. This CNT-
based CFET is 3D-stacked with silicon-based photodiodes, functioning as a 'unified
sensing and computing system' that processes everything from optical signal detection
to digital computation. The low-temperature process compatibility of CNTs plays a
crucial role in enabling multi-layer device stacking while maintaining compatibility with
existing semiconductor manufacturing techniques, thereby achieving high-density
integration.

Background & Context

Modern electronic devices demand smaller footprints, higher functionality, and lower
power consumption. Particularly with the advancement of artificial intelligence (AI) and
IoT devices, there's a growing need for 'intelligent sensors' that integrate sensors and
processors to efficiently handle data collection and processing. However, traditional
silicon-based technologies faced limitations in physically integrating digital circuits with
optical sensors while maintaining performance. CNTs, owing to their unique properties
(high mobility, tunable bandgap, excellent photoresponsivity), hold the potential to
overcome these challenges and have been recognized as a promising platform for next-
generation 'monolithic 3D (M3D) integration.'



Strategic Significance & Outlook

The monolithic integration of CNT-based CFETs with 3D-stacked photodiodes holds the
potential to revolutionize diverse application fields, including wearable devices, smart
sensors, image recognition systems, and even neuromorphic computing. Specifically, it is
expected to enable 'in-sensor computing' for edge AI devices, allowing for high-speed,
on-the-spot processing of sensor data and real-time decision-making. This technology is
poised to dramatically enhance information processing efficiency and significantly
reduce power consumption, contributing to a more sustainable and intelligent society.
Further advancements in integration density and optimization of manufacturing
processes will undoubtedly lead to the creation of new markets.

Source: https://pubs.acs.org/doi/10.1021/acsnano.6c04995
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Analytical Framework for Twisted 2D Materials
Accelerates High-Speed, Energy-Efficient Memristors
and Neuromorphic Computing

OVERVIEW

A new analytical framework has been presented to understand twisted 2D materials.

The ability to scale 2D materials down to a single layer holds significant promise for

developing high-speed, energy-efficient, and scalable memristors. This review

highlights the progress in 2D material-based memristors and their potential
applications beyond traditional memory, including neuromorphic, in-memory, in-

sensor, and complex computing, anticipating their contribution to next-generation

computing technologies.

Published June 13, 2026  National Science Review (Oxford Academic)  International



IN DEPTH

Key Findings

A novel analytical framework has been introduced to elucidate the complex behavior of
twisted two-dimensional (2D) materials. This framework underscores that the ability of
2D materials to be scaled down to a single atomic layer is critically important for the
development of high-speed, energy-efficient, and scalable memristors. This
advancement is poised to accelerate the application of 2D materials not only in next-
generation memory technologies but also in revolutionary computing paradigms such as
neuromorphic, in-memory, and in-sensor computing.

Technical / Clinical Details

This analytical framework theoretically describes how the electronic, optical, and
mechanical properties of twisted 2D materials change with their twist angle and
interlayer interactions. Specifically, 2D materials like twisted bilayer graphene and other
transition metal dichalcogenides (TMDs) are known to form moiré superlattice structures
at certain twist angles, which dramatically alter their electronic band structure. These
moiré superlattices can induce novel quantum phenomena such as superconductivity,
strongly correlated electron states, and unique optical responses, all of which hold
potential as fundamental principles for memristors and other non-von Neumann
computing devices. The framework provides guidelines for predicting these phenomena
and optimizing device performance.

Background & Context

Modern computing systems face limitations inherent in the von Neumann architecture,
specifically the data transfer latency and energy consumption between memory and
processor. New computing paradigms are being explored to overcome this bottleneck.
Memristors are promising candidates that could resolve this issue by performing both
memory and processing operations within the same device. Due to their atomic thinness,
excellent electrical properties, and high surface area, 2D materials have generated
significant expectations as materials for memristors capable of high-density integration
and low power consumption. However, a comprehensive theoretical understanding to
predict and optimize their properties from the design stage has been lacking. This
analytical framework bridges this gap, accelerating the practical implementation of 2D
material-based memristors.



Strategic Significance & Outlook

This new analytical framework is set to revolutionize the design and development of
memristors based on 2D materials. It is expected to enable faster and more energy-
efficient memory and computing systems in data centers, mobile devices, and edge AI
chips. Furthermore, it will accelerate applications in new AI-era computing architectures,
such as neuromorphic computing, which mimics the human brain's functions, and in-
sensor computing, where sensors directly process data. This research forms a
fundamental basis for the next major evolution in information technology and is
expected to have a significant impact on future advancements in materials science and
device engineering.

Source: https://academic.oup.com/nsr/advance-article-abstract/doi/10.1093/nsr/nwac123/6543210
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Novel Anti-Cancer Vaccine Targeting Neuroblastoma
Achieves Early Success with Peptide Nanoparticles,
Paving Way for GPC2-Targeted Immunotherapy

OVERVIEW

Researchers have achieved early success in developing a new anti-cancer vaccine

specifically targeting neuroblastoma. This groundbreaking vaccine is based on self-

assembling microscopic particles known as peptide nanoparticles. These

nanoparticles are precisely engineered to target the GPC2 protein, which is highly
expressed on the surface of neuroblastoma cells, signaling a significant advancement

in future anti-cancer immunotherapy.

Published June 18, 2026  EurekAlert!  USA



IN DEPTH

Key Findings

Early-stage success has been achieved in the development of a novel anti-cancer vaccine
specifically effective against neuroblastoma, leveraging peptide nanoparticle technology.
This breakthrough vaccine targets the GPC2 protein, which is overexpressed on
neuroblastoma cell surfaces, thereby offering a new strategy to activate the immune
system to attack tumors. This represents a significant step forward in developing
groundbreaking immunotherapies for neuroblastoma, one of the most challenging
pediatric solid tumors to treat.

Technical / Clinical Details

The developed vaccine utilizes self-assembling microscopic structures known as peptide
nanoparticles (PNPs). These PNPs are engineered to present specific antigenic epitopes
of the GPC2 protein, efficiently presenting them to immune cells in vivo. This mechanism
induces the patient's own immune system to specifically recognize and destroy GPC2-
expressing neuroblastoma cells. The approach is expected to induce immune responses
even in deep tumor areas, which are typically difficult to reach with conventional
therapies, and to be effective against metastatic lesions. While detailed quantitative data
on efficacy and safety in animal models are not yet fully disclosed, promising immune
responses and tumor growth inhibition effects have been confirmed in preliminary
research.

Background & Context

Neuroblastoma is one of the most common solid tumors in children, and for high-risk
patients, the prognosis remains poor despite existing treatments such as chemotherapy,
radiation therapy, and surgery. Amidst a strong demand for novel therapeutic
approaches, immunotherapy, especially cancer vaccines, stands out as a promising field
with the potential to exert specific anti-tumor effects while minimizing side effects. The
GPC2 protein has garnered attention as an effective target molecule due to its high
expression in neuroblastoma cells and limited expression in normal cells. Peptide
nanoparticle technology, capable of efficient antigen presentation and potent immune
response induction, has seen increasing interest as a platform for cancer vaccine
development in recent years.



Strategic Significance & Outlook

This early success in developing an anti-cancer vaccine targeting neuroblastoma offers
new hope for pediatric cancer treatment. Further preclinical evaluation of efficacy and
safety, followed by human clinical trials, is anticipated. Should this vaccine reach clinical
application, it could significantly improve treatment outcomes for high-risk
neuroblastoma patients and contribute to reducing recurrence rates. Furthermore, this
GPC2-targeting strategy has potential applications for other GPC2-expressing solid
tumors, expected to have a significant impact on the overall advancement of anti-cancer
immunotherapy. This innovative approach stands as an exemplar of breakthroughs in the
medical field driven by the convergence of nanotechnology and immunology.

Source: #
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EVG Unlocks 200nm Hybrid Bonding with Sub-40nm
Overlay; Forges Quantum Tech Partnership with SAL

OVERVIEW

EV Group (EVG) has announced a major technical breakthrough in wafer-to-wafer

hybrid bonding, achieving a 200nm pitch with an impressive sub-40nm overlay

accuracy, developed in collaboration with imec. Concurrently, EVG has partnered with

Silicon Austria Labs (SAL) to scale quantum technologies, a strategic move aimed at

enhancing manufacturing capabilities and accelerating the commercialization of

quantum devices. These developments are crucial for advancing both next-generation

semiconductor packaging and the nascent quantum computing sector.

Published Published June 15, 2026  Distill Intelligence  オーストリア



IN DEPTH

Background

The semiconductor industry is rapidly transitioning towards 3D integration technologies,
moving beyond traditional 2D scaling as it confronts the physical limits of Moore's Law.
Hybrid bonding is a pivotal technology that precisely joins different wafers to improve
chip performance, power efficiency, and functional density. Furthermore, quantum
computing, with its potential to solve complex problems intractable for classical
computers, is attracting significant investment from governments and major
corporations globally. EVG's technological advancements provide a critical foundation
supporting manufacturing capabilities and innovation in these cutting-edge fields.

Key Findings

EV Group (EVG) has achieved a significant technical milestone in advanced wafer-to-
wafer hybrid bonding, demonstrating 200nm pitch with a high-precision overlay
accuracy of less than 40nm, a feat accomplished in collaboration with imec. This
breakthrough significantly expands the possibilities for 3D integration in semiconductor
manufacturing. Simultaneously, EVG has signed a Memorandum of Understanding
(MoU) with Silicon Austria Labs (SAL) aimed at scaling quantum technologies, thereby
accelerating its global manufacturing and partnership strategy in the quantum
computing sector.

Hybrid Bonding Advancement: EVG and imec have successfully demonstrated
wafer-to-wafer hybrid bonding at a 200nm pitch, achieving an impressive overlay
accuracy of less than 40nm. This technology is critical for significantly increasing
transistor density and enabling highly reliable, high-performance interconnections in
3D stacked chip manufacturing. Compared to conventional bonding methods, this
advancement facilitates finer wiring and higher integration, forming a foundational
element for next-generation high-performance logic and memory devices.



Quantum Technology Scaling Partnership: EVG's MoU with Silicon Austria Labs
(SAL), a leading Austrian research institution, focuses on scaling quantum
technologies. This partnership aims to address manufacturing process and scalability
challenges inherent in quantum computing, quantum sensors, and other related
applications. By combining EVG's precision wafer processing technology with SAL's
expertise in quantum research, the collaboration is expected to accelerate the
commercialization path for quantum devices.

These technical milestones and strategic partnerships are crucial for solidifying EVG's
leadership in the semiconductor and quantum technology sectors. The progress in
hybrid bonding will profoundly impact the design and manufacturing of future high-
performance semiconductor chips, driving innovation in markets such as AI, high-
performance computing (HPC), and mobile devices. The quantum technology
collaboration is expected to accelerate the practical application of quantum computing,
positioning it as a long-term growth driver for the company. EVG plans to continue
focusing on solving technical challenges and promoting commercialization in these areas
through ongoing collaboration with its partners.

Source: https://www.distillintelligence.com/news/ev-group
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First Graphene Completes MITO Acquisition,
Accelerates US Graphene Market Penetration for
Defense and Aerospace

OVERVIEW

First Graphene Ltd (ASX:FGR) has successfully acquired US-based MITO Material

Solutions, immediately establishing a commercial platform in the American market.

This acquisition strengthens First Graphene's product portfolio, which now includes

four key lines of graphene-enhanced thermosets, thermoplastics, composites,
coatings, liquids, resins, and nanomaterial additives, targeting high-growth sectors

such as defense and aerospace. The move is expected to significantly accelerate First

Graphene's expansion into the US, driving broader industrial adoption of graphene

materials.

Published June 18, 2026  Proactive Investors  Australia



IN DEPTH

Key Findings

Australian-based First Graphene Ltd (ASX:FGR, OTCQB:FGPHF) has successfully
completed the acquisition of MITO Material Solutions, a US-based company specializing
in graphene-enhanced nanomaterials. This strategic acquisition provides First Graphene
with an immediate commercial foothold in the United States market, enhancing its
extensive graphene product portfolio and accelerating its expansion into high-growth
sectors including defense, aerospace, and other advanced industries.

Technical / Clinical Details

MITO Material Solutions' Product Portfolio: MITO Material Solutions primarily
develops and supplies high-performance, graphene-based nanomaterial additives. Its
product lines are categorized into four main areas, addressing a wide range of
materials including thermosets, thermoplastics, composites, coatings, liquids, and
resins. These products are designed to significantly improve key material properties
such as mechanical strength, durability, and thermal conductivity. For instance,
graphene additives can dramatically enhance the interlaminar fracture toughness of
carbon fiber composites, boosting performance in aircraft structures and high-end
sports equipment.

Expanding Graphene Application Areas: The technologies and products from MITO
are expected to find diverse applications across various industries. These include
lightweight structural materials in aerospace, high-performance coatings for defense
applications, automotive industry components with enhanced durability, and more.
The integration of graphene into these materials offers unparalleled property
enhancements, from increased longevity to reduced weight, critical for demanding
engineering applications.



Background & Context

Graphene, celebrated as a "wonder material" due to its exceptional electrical, mechanical,
and thermal properties, holds immense promise for a wide array of industrial
applications. However, its widespread commercialization has faced challenges related to
manufacturing costs, scalability, and effective integration into existing material systems.
MITO Material Solutions has addressed these challenges with patented dispersion
technologies and products that enable the effective incorporation of graphene into
conventional polymers and composite materials. This acquisition signals a trend towards
vertical integration within the graphene industry, aiming to strengthen supply chains and
accelerate market penetration.

Strategic Significance & Outlook

The acquisition of MITO marks a pivotal step in First Graphene's global strategy,
particularly for establishing a robust presence in the United States, one of the world's
largest economies. First Graphene plans to leverage MITO's technology and customer
base to accelerate its entry into high-value markets such as the US defense and
aerospace industries. This move is expected to drive the company's revenue growth and
expand its market share, serving as a catalyst for broader adoption of graphene-based
material solutions across diverse industrial sectors. The synergistic combination of
technologies from both companies is anticipated to foster the development of novel
high-performance materials and contribute to the overall growth of the graphene
market.

Source: https://www.proactiveinvestors.co.uk/companies/news/1094080/first-graphene-completes-mito-
acquisition-to-accelerate-us-graphene-push-1094080.html
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Canon Invests ¥50 Billion in New NIL Factory in Japan,
Targets 2nm Process to Challenge ASML's EUV
Dominance

OVERVIEW

Canon is investing ¥50 billion (approximately $320 million USD) in a new lithography

equipment factory in Utsunomiya, Japan, to aggressively advance its Nanoimprint

Lithography (NIL) technology. The company claims NIL can achieve 2nm process

nodes with significantly reduced cost and energy consumption compared to existing
methods, positioning it as a direct challenger to ASML's dominant EUV technology.

The new facility is slated to begin operation in September 2025 and reach full

capacity by 2027, marking a pivotal moment in the competitive landscape of

semiconductor manufacturing.

Published 2026  Move Silicon  Japan



IN DEPTH

Key Findings

Canon is making a substantial strategic investment in Nanoimprint Lithography (NIL)
technology, committing ¥50 billion (approximately $320 million USD) to construct a new
lithography equipment factory in Utsunomiya, Japan. This move aims to position NIL as a
formidable challenger to ASML's Extreme Ultraviolet (EUV) lithography, targeting the
realization of 2nm process nodes. The new facility is projected to commence operations
in September 2025 and reach full production capacity by 2027, potentially reshaping the
future of semiconductor manufacturing.

Technical / Clinical Details

Advantages of Nanoimprint Lithography (NIL): Canon's NIL technology involves
physically imprinting patterns onto a wafer using a master mold (mask), bypassing
the optical diffraction limits inherent in traditional photolithography. Canon asserts
that this technique can theoretically achieve extremely fine 2nm process nodes,
delivering high resolution through a simpler process compared to existing EUV
technology. This direct patterning approach eliminates complex optical systems,
reducing potential sources of error and increasing pattern fidelity.

Significant Cost and Energy Reduction: NIL does not require the expensive laser
light sources and intricate vacuum systems that are essential for EUV lithography. This
fundamentally lowers equipment costs and, due to its simpler process flow, is
expected to substantially reduce energy consumption during operation. Such cost
and energy efficiencies could enable semiconductor manufacturers to produce high-
performance chips at a lower overall manufacturing cost, making advanced nodes
more accessible.

Strengthening Production Capacity: The new factory in Utsunomiya is designed to
significantly boost Canon's production capacity for NIL equipment, addressing
anticipated global demand from semiconductor manufacturers. With operations
beginning in September 2025 and scaling to full capacity by 2027, Canon aims to
accelerate the market introduction of NIL technology and rapidly gain market share,
positioning itself as a key supplier for advanced chip fabrication.



Background & Context

The semiconductor industry is under increasing pressure to deliver higher-performance
and more power-efficient chips, driven by advancements in AI, 5G, and IoT. Traditional
optical lithography is approaching its physical limits, making EUV lithography the current
state-of-the-art for advanced nodes. However, EUV systems come with prohibitively high
capital costs and operational complexities. Canon's NIL technology has been researched
for years as a potential low-cost, energy-efficient alternative to EUV, but faced challenges
in practical implementation and mass production. The construction of this new factory
signifies a major step towards overcoming these hurdles, suggesting NIL could become a
mainstream technology for semiconductor manufacturing.

Strategic Significance & Outlook

Canon's substantial investment in NIL has the potential to dramatically alter the
competitive landscape of the semiconductor equipment market. If NIL successfully
achieves mass production at the 2nm process node, it could reduce semiconductor
manufacturers' reliance on ASML and lead to significant reductions in manufacturing
costs. This would represent a revolutionary shift in the cost structure of chip fabrication,
making it a highly attractive option, particularly for smaller foundries and manufacturers
of specialized application-specific integrated circuits (ASICs). Canon aims to leverage this
technology to rapidly increase its presence in the semiconductor equipment market and
establish itself as a critical player in next-generation chip development.

Source: https://movesilicon.com/news/canon-bets-on-nanoimprint-new-japan-fab-targets-advanced-
chipmaking
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Oxford University Physicists Create Novel
"Schrödinger's Cat" Quantum State, Advancing
Quantum Computing

OVERVIEW

Physicists at Oxford University have successfully generated an entirely new type of

quantum state, analogous to Schrödinger's Cat, using sophisticated quantum

elements. This breakthrough not only deepens fundamental understanding of

quantum mechanics but also holds significant implications for the development of
quantum computing and next-generation quantum devices. The ability to create and

control such complex superposition states could unlock new paradigms in

information processing and sensing, potentially expanding the practical applications

of quantum technology.

Published June 15, 2026  ScienceDaily  UK



IN DEPTH

Key Findings

A team of physicists at Oxford University has successfully created an entirely new type of
quantum state, akin to the iconic "Schrödinger's Cat" thought experiment. This
groundbreaking achievement demonstrates the principle of quantum superposition—
where a single quantum entity exists in multiple classical states simultaneously—within a
more complex system, paving new avenues for quantum computing and the
development of next-generation quantum devices.

Technical / Clinical Details

Creation of "Schrödinger's Cat" States: The research team managed to engineer a
sophisticated composite quantum state by precisely controlling highly quantum
elements or systems. This state effectively allows a system to exist in contradictory
states (e.g., "alive" and "dead," or in different locations) simultaneously. While the
original Schrödinger's Cat thought experiment illustrated the nature of microscopic
particles, this work extends the creation of such superposition states to larger or more
intricate systems. While specific methodological details were not provided in the
report, such achievements typically involve advanced manipulation of
superconducting circuits, trapped ions, or photons to maintain coherence and achieve
entangled states.

Implications for Qubit Stability: In quantum computing, maintaining the
superposition and entanglement of qubits for extended periods is one of the primary
challenges for achieving error-free computation. The successful creation and control
of this novel quantum state could provide insights into designing more stable qubits
and understanding mechanisms to suppress quantum decoherence—the collapse of
quantum states due to environmental interaction.



Background & Context

Schrödinger's Cat is a thought experiment proposed by Erwin Schrödinger to illustrate
one of quantum mechanics' most peculiar and crucial properties: quantum
superposition. For decades, scientists have strived to realize this concept in the real
world with increasingly larger systems. Quantum superposition is the foundational
principle of quantum computing, unlocking computational power that is impossible with
current classical computers. This field of research receives massive investments from
governments, academic institutions, and technology companies worldwide, intensifying
the race toward achieving quantum advantage.

Strategic Significance & Outlook

The Oxford University research not only deepens fundamental theories in quantum
physics but also promises significant implications for practical quantum technologies. It
holds potential to contribute to the development of high-performance quantum
computers, the design of ultra-sensitive quantum sensors, and the construction of secure
quantum communication systems. Further research enhancing the stability and
controllability of this new quantum state could, in the future, lead to quantum devices
operating at room temperature or the realization of large-scale, fault-tolerant quantum
systems. This represents a vital step towards opening new frontiers in science and
technology, potentially bringing transformative changes to society.

Source: #
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Samsung Unveils Industry's Smallest 3D Stacked FET at
VLSI Symposium for AI/HPC, Boosting Performance
and Power Efficiency

OVERVIEW

Samsung Electronics presented groundbreaking research on the industry's smallest

"3D stacked FET" technology at the 2026 VLSI Symposium, earning the Best Paper

award among over 1,000 submissions. This innovative architecture vertically stacks

two transistors, incorporating three "nanosheet channels" to dramatically enhance
performance and power efficiency for AI and High-Performance Computing (HPC)

semiconductors. The technology represents a fundamental shift from traditional

planar layouts, promising smaller, denser chips with superior processing capabilities

for future advanced process nodes.

Published June 17, 2026  MK  South Korea
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Key Findings

Samsung Electronics unveiled groundbreaking research on the industry's smallest "3D
stacked FET" (Field-Effect Transistor) technology at the 2026 VLSI Symposium. This
presentation was honored as the Best Paper among over 1,000 submissions, marking a
significant achievement. This novel 3D stacked transistor architecture fundamentally
redefines how transistors are arranged, promising dramatic improvements in
performance and power efficiency for next-generation semiconductors designed for
Artificial Intelligence (AI) and High-Performance Computing (HPC).

Technical / Clinical Details

3D Stacked Architecture: Samsung's 3D stacked FET deviates from conventional
planar transistor layouts by adopting a vertical stacking structure. This innovation
enables a significant increase in transistor density within a limited silicon footprint,
overcoming the traditional scaling limitations of 2D designs.

Introduction of Nanosheet Channels: The research team implemented three
"nanosheet channels" within each of the two vertically stacked transistors. Nanosheet
channels expand the pathway for current flow and increase the contact area with the
gate, thereby improving current driving capability and enhancing gate control. This
design maximizes the "on-state" current and minimizes the "off-state" leakage
current, achieving both high performance and low power consumption
simultaneously.

Enhanced Performance and Power Efficiency: This 3D stacked FET technology
enables the creation of smaller, denser chips. It is particularly expected to deliver
performance superior to existing technologies for applications demanding immense
data processing power and high power efficiency, such as AI accelerators and HPC
processors. While specific percentage improvements in performance were not
quantified, the increased integration density and efficient current control are
anticipated to lead to faster processing speeds and substantial reductions in power
consumption.



Background & Context

The semiconductor industry is grappling with the physical limits of Moore's Law, finding
it increasingly challenging to achieve performance improvements solely through
transistor miniaturization. Consequently, manufacturers are intensely focused on
developing 3D stacking technologies and novel transistor structures. Samsung
Electronics has been a leader in Gate-All-Around (GAA) FET technology, and this 3D
stacked FET represents a further evolution of its technological innovation. With the
explosive growth in demand for AI and data centers, chip performance and power
efficiency have become paramount, and Samsung aims to establish a competitive
advantage with this new technology.

Strategic Significance & Outlook

Samsung's 3D stacked FET technology holds the potential to revolutionize
semiconductor design and manufacturing for future advanced process nodes. If this
technology moves into mass production, it is expected to dramatically enhance the
performance and power efficiency of all next-generation devices, including AI chips, HPC,
and mobile processors. Samsung will likely further strengthen its leadership in the global
market by offering more powerful and energy-efficient semiconductor solutions,
building on this achievement. This research marks a critical step forward in pioneering
the next frontier of semiconductor technology.

Source: https://www.mk.co.kr/en/business/12076635
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Graphene Quantum Dots Eradicate Over 99.9% of
Multi-Drug Resistant S. aureus and E. coli Under Low-
Intensity Blue Light

OVERVIEW

Scientists have developed a novel antimicrobial strategy utilizing graphene quantum

dots (GQDs) that effectively eliminated over 99.9% of multi-drug resistant

Staphylococcus aureus and Escherichia coli under low-intensity blue light. This

breakthrough offers a cost-effective and accessible alternative to conventional
antibiotics, crucially addressing the escalating global threat of antibiotic resistance.

The mechanism involves GQD activation by blue light to generate reactive oxygen

species, destroying bacterial cells through a distinct mode of action.

Published June 15, 2026  Advanced Science News  International
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Key Findings

In a significant breakthrough addressing the escalating global threat of antibiotic
resistance, scientists have developed an innovative antimicrobial strategy leveraging
graphene quantum dots (GQDs). This new technology successfully eradicated over 99.9%
of common multi-drug resistant bacteria, specifically Staphylococcus aureus and
Escherichia coli, when exposed to low-intensity blue light. This discovery paves the way
for the development of cost-effective and highly accessible new antimicrobial therapies.

Technical / Clinical Details

Mechanism of Graphene Quantum Dots: Graphene quantum dots are minute
fragments of graphene, typically tens of nanometers in size, possessing unique optical
and electrical properties. The research team exploited the ability of GQDs to absorb
low-intensity blue light (part of the visible light spectrum) and subsequently generate
reactive oxygen species (ROS). These ROS damage bacterial cell membranes, DNA,
and proteins, thereby disrupting cellular functions and leading to bacterial death. This
mechanism is akin to photodynamic therapy (PDT) but offers a distinct mode of
action from conventional antibiotics, making it effective against multi-drug resistant
strains.

Demonstrated Potent Bactericidal Effect: Experiments showed that the
combination of GQDs and low-intensity blue light achieved over 99.9% bactericidal
efficiency against both multi-drug resistant S. aureus (including Methicillin-resistant
Staphylococcus aureus, MRSA) and E. coli. This high efficacy presents a promising
solution for infections that are no longer responsive to traditional antibiotics.
Furthermore, the use of low-intensity blue light suggests a potentially low risk of
adverse effects on human tissues, enhancing its clinical viability.



Background & Context

The overuse and misuse of antibiotics have led to the global emergence of multi-drug
resistant bacteria, or "superbugs," creating a critical public health crisis. Developing new
antibiotics is an arduous process, demanding extensive time and prohibitive costs for
approval. In this context, there is an urgent need for novel antimicrobial strategies that
do not rely on traditional antibiotics. Nanotechnology, particularly graphene-based
materials, has garnered significant attention as a potential frontier to address these
challenges due to its unique properties. Photo-activatable nanomaterials, in particular,
hold promise for enhanced target specificity and reduced side effects.

Strategic Significance & Outlook

This new antimicrobial strategy, employing graphene quantum dots and blue light, holds
the potential to revolutionize the treatment of infectious diseases. It is particularly
promising for applications against wound infections, medical device-associated
infections, and chronic infections caused by multi-drug resistant strains. Future research,
including further in vivo and clinical trials, will be crucial to confirm its safety and efficacy
in humans. If successful, this technology could offer a cost-effective and widely
accessible therapeutic option for a broad range of clinical settings. This advancement
represents a vital step towards providing a sustainable and innovative solution to one of
modern medicine's most formidable challenges: antibiotic resistance.

Source: https://www.advancedsciencenews.com/graphene-quantum-dots-kill-bacteria-with-light/
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Inovenso's Electrospinning Innovations Unlock High-
Performance Battery Separators and Advanced Energy
Materials

OVERVIEW

Inovenso has introduced advanced electrospinning technology, delivering high-

performance nanofiber membranes that promise to revolutionize next-generation

battery separators and energy materials. This innovation critically enhances thermal

stability, electrolyte wettability, ion conductivity, and dimensional stability, directly
contributing to improved safety and efficiency in energy devices. The company offers

comprehensive support, from R&D to full-scale production, to accelerate the

integration of these advanced solutions.

Published Published June 16, 2026  Inovenso  トルコ
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Background

The burgeoning electric vehicle (EV) market and the escalating demand for renewable
energy storage systems necessitate an urgent evolution in battery materials, prioritizing
higher performance and enhanced safety. Conventional battery separators face inherent
limitations in both performance and safety, particularly regarding thermal stability and
long-term durability, which constrain the advancement of next-generation energy
devices. Against this backdrop, electrospun nanofiber membranes are emerging as a
highly promising solution, poised to become a core technology for future battery
systems, enabling the development of lighter, more powerful, and intrinsically safer
energy storage units.

Key Findings

Inovenso's electrospinning technology introduces innovative solutions designed to
significantly elevate the performance of battery separators and a diverse range of other
advanced energy materials. The nanofiber membranes fabricated via this method
represent a substantial leap forward, overcoming the inherent limitations of conventional
polymer membranes. At its core, electrospinning is a versatile technique that leverages
high voltage to draw ultra-fine, nanoscale fibers from a polymer solution, yielding
membranes with exceptionally high surface area-to-volume ratios and precisely
controllable porosity. These morphological characteristics are critical; for battery
separators, they enable superior electrolyte retention and highly efficient ion transport,
directly addressing performance bottlenecks.

Specifically, this technology dramatically improves critical properties such as thermal
stability, significantly mitigating the risk of internal short circuits and extending battery
life and safety under demanding high-temperature operating conditions. Enhanced
electrolyte wettability directly translates into superior charge-discharge efficiencies, a
crucial performance metric for electric vehicles and grid-scale energy storage.
Dimensional stability is also greatly improved, contributing to the overall integrity and
longevity of energy devices.



To accelerate the industrial adoption of this transformative technology, Inovenso offers a
comprehensive suite of tailored electrospinning solutions. These range from compact,
laboratory-scale devices for fundamental research and development, to intermediate
pilot production systems, and ultimately, large-scale industrial manufacturing
equipment. This integrated offering empowers companies to seamlessly integrate
advanced nanofiber technology into their product lines, maximizing its potential for
innovation and market leadership.

Beyond their immediate impact on lithium-ion batteries, electrospun nanofiber
membranes hold vast potential across a spectrum of advanced energy applications,
including fuel cells, supercapacitors, and solar cells. Integrated solutions from companies
like Inovenso are crucial for accelerating the industrialization of nanofiber technology,
thereby fostering the rapid market introduction of more efficient, safer, and sustainable
energy solutions. This advancement is anticipated to contribute significantly to the
overall innovation and transformation of the global energy industry, acting as a key
enabler for the transition towards a more electrified and sustainable future.

Source: https://www.inovenso.com/applications/battery-separators-energy-materials/
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Hexagonal Boron Nitride (hBN) Powder Significantly
Enhances Lubricant Performance, Achieving Optimal
Balance with 1% Addition for Friction Reduction

OVERVIEW

A report from Theorem Chemical demonstrates that adding hexagonal boron nitride

(hBN) powder dramatically improves the performance of automotive, industrial, and

specialty lubricants. hBN reduces friction, enhances wear resistance, and boosts

thermal stability and conductivity, performing exceptionally well in high-temperature
environments. Research indicates that a mere 1% hBN powder addition provides the

optimal balance between performance and stability.

Published June 18, 2026  Theorem Chemical  Unknown
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Key Findings

Theorem Chemical's latest analysis confirms that the incorporation of hexagonal boron
nitride (hBN) powder significantly enhances the performance of lubricants across
automotive, industrial, and specialty applications. hBN imparts superior friction
reduction, improved wear resistance, and enhanced thermal stability and conductivity,
particularly excelling in harsh, high-temperature operating conditions. The study
revealed that an optimal balance of performance and stability is achieved with an
addition of just 1% hBN powder, marking a cost-effective and highly efficient
formulation.

Technical and Clinical Details

hBN's layered hexagonal structure, similar to graphite, enables it to function as an
excellent solid lubricant. Unlike graphite, hBN is an electrical insulator and highly
chemically stable, expanding its application scope. When dispersed in lubricants, hBN
nanoparticles form a thin, protective film between contact surfaces, effectively reducing
metal-to-metal contact and thereby lowering friction coefficients. This significantly
curtails mechanical wear, prolonging equipment lifespan and boosting energy efficiency.

Furthermore, hBN's high thermal conductivity efficiently dissipates heat generated by
friction, slowing lubricant degradation and maintaining viscosity stability at elevated
temperatures. This ensures that engines and machinery can sustain consistent
performance even under extreme thermal conditions. The finding that a relatively low
addition rate of 1% yields such broad benefits is a considerable advantage from a cost-
efficiency perspective, making it highly attractive for industrial implementation.

Background and Industry Context

Modern industrial machinery and automotive engines demand ever-increasing levels of
efficiency, durability, and resilience to severe operating conditions. Traditional lubricants
are often challenged to meet these escalating requirements. Reducing frictional losses
directly translates into improved energy efficiency and reduced environmental impact,
driving the accelerated development of advanced lubrication solutions using
nanomaterials like hBN. These materials are seen as crucial for the next generation of
high-performance mechanical systems.



Strategic Significance and Outlook

High-performance lubricants formulated with hBN are expected to find widespread
application across various sectors, including the automotive industry (particularly for EV
powertrains and high-load components), aerospace, and heavy industrial machinery. The
ability to achieve optimal performance with just 1% hBN addition means products can
deliver high added value while maintaining competitive pricing. Future research is
anticipated to lead to the development of customized hBN composite lubricants for
specific applications, accelerating market penetration and significantly contributing to
the enhancement of mechanical system efficiency and longevity globally.

Source: #
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CATL and Panasonic Adopt CNT Fibers in EV Batteries,
Achieving Over 3000 Cycle Lifespans and Significantly
Improving Charging Efficiency

OVERVIEW

Leading EV battery manufacturers CATL and Panasonic are integrating carbon

nanotube (CNT) fibers as conductive additives in their batteries, yielding

groundbreaking performance enhancements. This technology significantly boosts

charging/discharging efficiency, with CATL notably extending battery cycle life to over
3000 cycles. CNT fibers achieve these improvements by forming a 3D conductive

network within electrode structures, which reduces internal resistance and accelerates

ion diffusion.

Published June 17, 2026  PatSnap Eureka  Unknown
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Key Findings

Leading electric vehicle (EV) battery manufacturers, CATL and Panasonic, have achieved
significant performance enhancements by incorporating carbon nanotube (CNT) fibers as
conductive additives in their cathode materials. This strategic integration has led to
substantial improvements in battery charge/discharge efficiency, with CATL notably
extending battery cycle life to over 3000 cycles, setting a new benchmark for EV battery
durability.

Technical and Clinical Details

CNT fibers, due to their unique nanoscale structure and exceptional electrical
conductivity, form a highly efficient three-dimensional conductive network within the
battery electrode structure. This network dramatically shortens electron transport
pathways, effectively reducing internal resistance and thereby improving both fast-
charging capabilities and high-power discharge performance. Furthermore, it facilitates
more efficient ion diffusion deep into the electrode material, increasing the utilization of
active materials and leading to higher energy density.

Specifically, CATL's achievement of over 3000 charge-discharge cycles represents a
significant leap beyond typical EV battery lifespans, promising reduced total cost of
ownership for vehicles and enhanced long-term reliability. Panasonic is similarly
leveraging CNT fibers to improve charging efficiency and overall battery durability,
positioning this technology as a potential standard for next-generation EV batteries.

Background and Industry Context

The rapid expansion of the electric vehicle market has made battery performance—
including range, charging speed, lifespan, and safety—a paramount factor influencing
consumer decisions. Extending battery cycle life is crucial for enhancing the sustainability
and economic viability of EVs. While CNTs have long been recognized for their superior
electrical and mechanical properties as a potential next-generation battery material,
challenges related to manufacturing cost and dispersion have historically limited their
widespread adoption. The successful implementation by major players like CATL and
Panasonic indicates that these hurdles are progressively being overcome.



Strategic Significance and Outlook

The widespread adoption of CNT fibers in EV batteries is poised to establish new
performance standards and further accelerate the growth of the entire EV market.
Batteries with longer lifespans and faster charging capabilities will encourage greater
consumer transition to EVs and reduce environmental impact by extending battery
replacement cycles. It is highly probable that other battery manufacturers will also
integrate similar technologies, leading to a significant increase in demand for CNT fibers.
This proliferation of high-performance EV batteries is expected to expedite the global
shift towards a cleaner energy economy.

Source: #
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Research Team Achieves Over 96% PFAS Removal and
Complete Photochemical Destruction from
Contaminated Water Using Polypyrrole-Modified
Carbon Felt

OVERVIEW

A new study successfully developed an integrated process for efficient concentration

and complete destruction of short-chain and emerging PFAS from contaminated

water. Utilizing polypyrrole-modified carbon felt (PPy@P-CF), the team achieved over

96% removal of 27 types of PFAS from real contaminated water, followed by complete

photochemical defluorination. PPy@P-CF demonstrated 5 to 21 times higher

adsorption capacity for short-chain PFAS and GenX compared to conventional

activated carbon, marking a significant advancement in PFAS remediation.

Published June 15, 2026  ResearchGate (Angewandte Chemie International Edition)

International
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Key Findings

Groundbreaking research has led to the development of an integrated interface
engineering-enhanced process for the efficient concentration and subsequent complete
destruction of short-chain and emerging per- and polyfluoroalkyl substances (PFAS)
from contaminated water. This novel system, which combines the adsorption capabilities
of polypyrrole-modified phosphate-doped carbon felt (PPy@P-CF) with photochemical
degradation, successfully removed over 96% of 27 types of PFAS from real contaminated
water, ultimately achieving complete defluorination.

Technical and Clinical Details

The developed PPy@P-CF material demonstrates exceptionally high efficiency in
adsorbing PFAS molecules from water, attributed to its optimized surface properties and
porosity. Crucially, for short-chain PFAS and GenX, which are notoriously difficult to
remove with conventional activated carbon, PPy@P-CF exhibited a significantly higher
adsorption capacity—ranging from 5 to 21 times greater. Following the adsorption
phase, the PFAS-concentrated PPy@P-CF is subjected to a photochemical process. This
process employs ultraviolet light and oxidizing agents to break down the highly stable
carbon-fluorine bonds of PFAS, leading to the complete removal of hazardous fluorine
atoms from the water. This two-stage approach ensures both effective concentration and
complete destruction of PFAS, preventing their re-release into the environment.

Background and Industry Context

PFAS, widely used in industry due to their exceptional water and oil repellency, are often
dubbed "forever chemicals" because of their extreme persistence in the environment and
growing concerns about their human health impacts. PFAS contamination is a severe
global issue, making their removal from drinking water and soil an urgent priority.
However, traditional adsorbents and degradation technologies often prove insufficient,
especially for short-chain PFAS and complex mixed contaminations. This research
presents a highly promising solution to address these persistent environmental
challenges.



Strategic Significance and Outlook

This integrated PFAS removal technology has the potential to profoundly impact the
water treatment industry. Its high removal efficiency and ability to achieve complete
defluorination will be indispensable for meeting increasingly stringent future PFAS
regulations. Further research and development are anticipated to scale up these
laboratory-proven successes for practical, large-scale applications. Should this
technology be commercialized, it could revolutionize PFAS remediation from drinking
water sources and industrial effluents, significantly contributing to environmental
protection and public health improvement worldwide.

Source:
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Gold Nanoparticles Deliver miR-199a to Hepatocellular
Carcinoma, Significantly Inhibiting Tumor Growth and
Increasing Apoptosis In Vitro

OVERVIEW

New research demonstrates that gold nanoparticles (AuNPs) efficiently deliver

microRNA-199a (miR-199a) to hepatocellular carcinoma (HCC), significantly

suppressing tumor cell proliferation and increasing apoptosis in vitro. The AuNPs

protect miR-199a from enzymatic degradation and facilitate its stable intracellular
delivery and sustained presence. This breakthrough paves the way for novel targeted

therapies against intractable liver cancer.

Published June 16, 2026  Bioengineer.org  International
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Key Findings

Innovative research has unveiled a novel approach to combat hepatocellular carcinoma
(HCC) by utilizing gold nanoparticles (AuNPs) for the targeted delivery of microRNA-
199a (miR-199a). In vitro experiments successfully demonstrated that miR-199a-loaded
AuNPs significantly inhibit the proliferation of liver cancer cells and effectively induce
apoptosis (programmed cell death). This discovery holds immense potential for
developing new therapeutic strategies against HCC, a disease with limited treatment
options.

Technical and Clinical Details

miR-199a is a known tumor-suppressive microRNA that targets multiple genes involved
in cancer cell proliferation and survival. However, its therapeutic application has been
hampered by inherent instability in vivo and challenges in efficient intracellular delivery.
This study showed that AuNPs effectively protect miR-199a from enzymatic degradation
by nucleases. Furthermore, the gold nanoparticles facilitate endosomal escape, enabling
miR-199a to reach the cytoplasm and exert its function. This mechanism ensures the
sustained presence of miR-199a within the cells, maximizing its ability to regulate target
gene expression, suppress cancer cell growth, and induce cell death.

The in vitro data are highly promising, indicating dose-dependent inhibition of
proliferation and induction of apoptosis in HCC cells by AuNP-mediated miR-199a
delivery. This approach potentially opens avenues for more targeted and less toxic
therapeutic strategies compared to conventional chemotherapy, which often comes with
significant side effects.



Background and Industry Context

Hepatocellular carcinoma remains one of the leading causes of cancer-related deaths
globally, and its treatment becomes extremely challenging in advanced stages. Existing
systemic therapies often offer limited efficacy and are frequently associated with severe
adverse effects. Consequently, there is an urgent need for novel therapies that
specifically target cancer cells while minimizing impact on healthy tissues.
Nanotechnology-based drug delivery systems are garnering significant interest as a
promising means to address these challenges, offering enhanced specificity and reduced
systemic toxicity.

Strategic Significance and Outlook

The findings from this research underscore the potential of AuNP-based miR-199a
therapy as an effective targeted treatment for HCC. The next crucial steps involve in vivo
studies using animal models to further evaluate its therapeutic efficacy, biodistribution,
and safety profile. If preclinical trials yield superior results, this could pave the way for
human clinical trials, ultimately providing a new treatment option for HCC patients. This
represents a significant beacon of hope that nanomedicine can bring to the treatment of
intractable cancers, transforming patient outcomes and clinical practice.

Source: https://bioengineer.org/gold-nanoparticles-with-mir-199a-combat-liver-cancer/
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Italian DeepTech X-nano Raises €3.7M for Methane-to-
Graphite Pilot Plant

OVERVIEW

Italian DeepTech startup X-nano, an IIT spin-off, has secured €3.7 million in seed

funding to establish a pilot plant for its non-catalytic methane pyrolysis technology.

This investment aims to accelerate the industrial production of sustainable synthetic

graphite by efficiently converting methane into high-quality graphite and clean

hydrogen. Led by Mito Tech Ventures, the funding underscores strong confidence in

this innovative cleantech solution for critical material supply and decarbonization.

Published Published June 16, 2026  Startupbusiness  イタリア
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Background

The global industrial landscape faces paramount challenges in sustainable materials
production and decarbonization. The demand for graphite, a critical material for electric
vehicle batteries, electronics, and composite materials, is soaring, necessitating
environmentally friendly and stable supply chains. Currently, conventional graphite
production methods often involve high-temperature processes with significant CO₂
emissions, while natural graphite mining carries substantial environmental costs.
Concurrently, methane, a potent greenhouse gas emitted from sources like natural gas
extraction and agricultural activities, presents a major target for climate change
mitigation if it can be effectively valorized. There is an urgent need for innovative
solutions that address both the sustainable sourcing of critical materials and the
reduction of potent greenhouse gas emissions.

Key Findings

X-nano, a deep tech startup spun out from the Italian Institute of Technology (IIT), has
successfully secured €3.7 million in seed funding. This capital injection is specifically
allocated to accelerate the industrial development of its sustainable synthetic graphite
production technology, which employs non-catalytic methane pyrolysis. The core of X-
nano's innovation lies in directly thermally decomposing methane (CH₄) without a
catalyst, efficiently separating it into high-quality graphite and clean hydrogen.

Unlike conventional approaches, X-nano's non-catalytic pyrolysis process offers a cleaner
and more energy-efficient pathway for graphite synthesis. This method not only
produces high-value graphite but also yields hydrogen as a valuable byproduct, which
can be utilized as a clean energy source, thereby contributing to a circular economy
model. The primary objective of this funding round is to establish a pilot plant. This plant
will validate the scalability and commercial feasibility of the process, optimizing graphite
quality, production efficiency, and operational costs, and paving the way for future large-
scale industrial deployment.



X-nano's technology presents a dual solution: it addresses the urgent need for a
sustainable supply of graphite while simultaneously tackling methane emissions. By
converting methane—a potent greenhouse gas—into high-value graphite, the company
aims to mitigate environmental impact and strengthen critical material supply chains.
The establishment of this pilot plant marks a pivotal step towards the commercialization
of methane pyrolysis technology. Successful implementation could significantly diversify
and decarbonize the graphite supply for industries such as automotive, electronics, and
energy storage. The investment, led by prominent entities like Mito Tech Ventures,
underscores strong confidence in X-nano's technical and commercial potential, making
its future progress highly anticipated in the cleantech and materials sectors.

Source: https://www.startupbusiness.it/en/x-nano-secures-e3-7-million-to-convert-hydrocarbons-into-
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Nanotech Breakthrough: Technion Unveils Drug-Free
Nanoparticles to Suppress Triple-Negative Breast
Cancer

OVERVIEW

Researchers at the Technion-Israel Institute of Technology have engineered

'MPsomes,' novel drug-free nanoparticles that effectively suppress aggressive triple-

negative breast cancer (TNBC) tumors in mouse models. These biocompatible

nanoparticles achieved tumor growth inhibition without systemic toxicity or harm to
vital organs, offering a promising alternative to conventional chemotherapy. With a

scalable manufacturing process already capable of producing 1 liter per hour,

MPsomes are poised for rapid advancement towards human clinical trials.

Published Published June 18, 2026  The Times of Israel  イスラエル
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Background

Triple-negative breast cancer (TNBC) represents one of the most aggressive and
challenging forms of breast cancer to treat. Unlike other subtypes, TNBC lacks the
expression of estrogen receptors, progesterone receptors, and HER2, rendering it
unresponsive to common targeted therapies. This leaves conventional chemotherapy as
the primary, yet often limited, treatment option, frequently burdening patients with
severe side effects that significantly diminish their quality of life. The urgent need for
more effective and safer therapeutic alternatives for TNBC has driven intense research
globally, with drug-free nanomedicine emerging as a particularly promising avenue.

Key Findings

A research team at the Technion-Israel Institute of Technology has made a significant
stride in addressing this challenge by developing novel, drug-free nanoparticles,
designated 'MPsomes.' In preclinical mouse models, these MPsomes successfully
inhibited the growth of aggressive TNBC tumors without the use of chemotherapy or any
other therapeutic agents. This innovative approach offers the potential for a new
treatment pathway for this intractable cancer, importantly, by sidestepping the risks
associated with drug-induced side effects. Tests demonstrated that MPsomes effectively
delayed or even halted TNBC tumor progression, a critical outcome for such an
aggressive cancer.

Mechanism and Safety Profile

The developed MPsomes nanoparticles are composed of biocompatible materials
already recognized as safe by international regulatory bodies, which is expected to
streamline their regulatory approval process. Unlike conventional drug delivery systems,
these nanoparticles are believed to inhibit tumor cell proliferation through unique
physical mechanisms or specific cellular interactions, rather than by carrying and
delivering a chemical drug payload. Crucially, preclinical safety assessments were robust:
MPsomes showed a strong safety profile, causing no observed harm to vital organs.
Furthermore, they did not accumulate in major organs such as the liver or kidneys,
indicating a low risk of systemic toxicity.



Manufacturing and Future Outlook

One of the compelling aspects of the MPsomes technology is its manufacturing
scalability. Current production capabilities allow for a rate of 1 liter per hour, which is
significant for rapidly advancing the technology. This manufacturing efficiency,
combined with the promising preclinical results and their composition from already-safe
materials, positions MPsomes for a rapid transition to human clinical trials. If clinical
efficacy and safety are confirmed, these nanoparticles could emerge as an innovative
alternative or complementary treatment option for TNBC patients, potentially reducing
reliance on, or augmenting, conventional chemotherapy. This breakthrough would not
only expand the role of nanotechnology in oncology but could fundamentally reshape
approaches to particularly challenging-to-treat cancers, heralding new directions for
future research and development in the field.

Source: #
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Infrared and Silica-Gold Nanoparticle Combination
Significantly Inhibits Breast Cancer Cell Proliferation
via Plasmonic Photothermal Therapy In Vitro

OVERVIEW

A new in vitro study demonstrates that plasmonic photothermal therapy (PPTT),

combining infrared (IR) waves with silica-gold nanoparticles (AuNPs), effectively

inhibits breast cancer cell proliferation. The mechanism involves AuNPs inducing

localized overheating upon IR irradiation, causing damage to cancer cells. The
research also highlights the crucial role of AuNP capping materials in their biological

efficacy, suggesting a promising new strategy for breast cancer treatment.

Published June 11, 2026  ResearchGate  International
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Key Findings

An in vitro study on the combined effects of infrared (IR) waves and silica-gold
nanoparticles (AuNPs) on breast cancer cells has been published, revealing that this
combination, utilizing plasmonic photothermal therapy (PPTT), effectively inhibits breast
cancer cell proliferation. The mechanism involves AuNPs inducing localized overheating
(hyperthermia) upon IR irradiation, which in turn causes damage to the cancer cells. This
achievement marks a significant step towards developing targeted, non-invasive breast
cancer treatments.

Technical and Clinical Details

Plasmonic photothermal therapy leverages the unique property of gold nanoparticles to
absorb specific wavelengths of light (in this case, infrared) and convert that energy into
heat. In this study, silica-coated AuNPs were shown to cause localized overheating
around breast cancer cells under IR irradiation, leading to irreversible damage to cellular
structures, thereby inhibiting proliferation and inducing cell death. This localized heat
generation potentially allows for selective targeting of cancer cells while minimizing
impact on surrounding healthy tissues.

The research also emphasizes that the 'capping material' covering the surface of the gold
nanoparticles plays a crucial role in their biological effects. The capping material
influences the nanoparticles' stability, biocompatibility, cellular uptake efficiency, and
photothermal conversion efficiency, making appropriate material selection essential for
maximizing therapeutic outcomes.

Background and Industry Context

Breast cancer remains the most common cancer among women globally. While existing
treatments (surgery, chemotherapy, radiotherapy, targeted therapies) have advanced,
challenges such as side effects and drug resistance persist. There is a pressing need for
more effective, non-invasive local therapies with fewer side effects. Nanotechnology-
applied photothermal therapy has emerged as a promising approach to meet these
needs, attracting considerable attention in recent years.



Strategic Significance and Outlook

The demonstrated efficacy of PPTT using infrared and silica-gold nanoparticles in this in
vitro study opens new avenues for breast cancer treatment. Future work will require in
vivo studies in animal models to further validate therapeutic efficacy, biodistribution,
safety, and optimal irradiation conditions. If excellent results are obtained in preclinical
trials, this technology could advance to human clinical trials, potentially offering a
groundbreaking option for breast cancer patients in the future. The further development
of this technology is highly anticipated.

Source:

https://www.researchgate.net/publication/331498817_The_in_vitro_investigation_on_the_effect_of_infrared_wave
gold_nanoparticle_on_the_breast_cancerous_cells
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Beam Therapeutics Secures FDA IND Clearance for
Liver-Targeted LNP Formulation BEAM-304 as PKU
Treatment, Phase 1/2 Trial Imminent

OVERVIEW

Beam Therapeutics announced FDA Investigational New Drug (IND) clearance for

BEAM-304, its lead candidate for Phenylketonuria (PKU). BEAM-304 is a liver-targeted

lipid nanoparticle (LNP) formulated base editing therapeutic designed to correct the

pathogenic PAH gene mutation in vivo. Preclinical mouse models demonstrated
normalization of plasma phenylalanine levels at clinically relevant doses, paving the

way for a Phase 1/2 clinical trial.
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Key Findings

Beam Therapeutics announced that its Investigational New Drug (IND) application for
BEAM-304, a leading therapeutic candidate for Phenylketonuria (PKU), has been cleared
by the U.S. Food and Drug Administration (FDA). This clearance paves the way for the
initiation of a Phase 1/2 clinical trial for BEAM-304, marking a significant advancement in
developing the first in vivo base editing treatment for PKU patients. BEAM-304 utilizes a
liver-targeted lipid nanoparticle (LNP) formulated base editing technology, aiming for
permanent correction of the disease-causing genetic mutation.

Technical and Clinical Details

BEAM-304 employs a proprietary lipid nanoparticle (LNP) formulation specifically
designed to deliver a base editing reagent to hepatocytes, correcting the pathogenic
mutations in the PAH gene. PKU is an inherited metabolic disorder caused by mutations
in the PAH (phenylalanine hydroxylase) gene, leading to a deficiency or dysfunction of
the enzyme that converts phenylalanine to tyrosine. This results in high levels of
phenylalanine accumulating in the blood, which can cause severe neurological damage.

In preclinical mouse models, BEAM-304 effectively normalized plasma phenylalanine
levels when administered at clinically relevant doses. These results suggest efficient in
vivo correction of the PAH gene mutation and subsequent restoration of PAH enzyme
activity. The planned Phase 1/2 clinical trial will evaluate the safety, tolerability,
pharmacokinetics, and pharmacodynamics (such as reduction in plasma phenylalanine
levels) of BEAM-304 in PKU patients.

Background and Industry Context

Current treatments for Phenylketonuria are limited to strict dietary restrictions and
specific enzyme replacement therapies, imposing a significant burden on patients'
quality of life. These treatments do not offer a complete cure and require lifelong
management. Gene therapy and gene editing technologies hold immense promise as
permanent solutions for monogenic disorders like PKU. Base editing, in particular, offers
advantages over conventional CRISPR/Cas9 systems by not requiring DNA double-strand
breaks, thereby potentially reducing off-target editing risks and offering a favorable
safety profile.



Strategic Significance and Outlook

The IND clearance for BEAM-304 represents a crucial milestone for in vivo base editing
technology transitioning into clinical stages. If the Phase 1/2 clinical trial results are
successful, BEAM-304 has the potential to fundamentally alter the treatment paradigm
for PKU patients. Permanent genetic correction could liberate patients from dietary
restrictions and enable them to lead more normal lives. This advancement also paves the
way for the development of base editing therapies for other genetic disorders,
potentially establishing Beam Therapeutics' leadership in the future of genetic medicine.

Source: https://stocktitan.com/news/BEAM/beam-therapeutics-announces-clearance-of-

d09v9f7t9rsk.html
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The Reality of Nanotechnology in Drug Delivery: Low
Target Accumulation and Urgent Need for Improved
Testing Models Highlighted

OVERVIEW

An IJPS Journal review critically examines the practical challenges of nanotechnology

in drug delivery, emphasizing the persistently low rate of nanoparticle accumulation

at target tumor sites. The article highlights the urgent need for enhanced drug

loading and smart release systems. It also stresses the importance of more
physiologically relevant testing models that accurately reflect human biology,

suggesting many 'nanotech' solutions may merely be repackaged older methods.

Published June 18, 2026  IJPS Journal  International
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Key Findings

A critical review published in the IJPS Journal thoroughly scrutinizes the current state of
nanotechnology in drug delivery and the pragmatic challenges impeding its
commercialization and clinical translation. The most salient point highlighted is the
persistently low percentage of nanoparticles that actually reach their intended tumor
targets within the body. This inefficiency raises concerns about limited therapeutic
efficacy and underscores an urgent need for the development of superior drug loading
technologies and intelligent release systems.

Technical and Clinical Details

Previous research has consistently shown that many nanoparticles are cleared from
circulation by the reticuloendothelial system (RES) or degraded before reaching their
tumor sites. Consequently, the delivery efficiency to target tissues typically remains
below 1%, severely limiting their practical utility as drug delivery systems. The article
argues that overcoming this challenge necessitates advancements in nanoparticle
surface modification (e.g., PEGylation for stealth effects) and the development of novel
mechanisms to enhance intracellular delivery.

Furthermore, the review points out that improving drug loading capacity and developing
"smart release systems" that respond to specific stimuli within the body (such as pH,
temperature, or enzyme concentrations) are crucial for increasing the efficiency of
nanotechnology-based drug delivery. It also critically emphasizes that preclinical animal
models often fail to adequately replicate the complex human biological environment,
making the establishment of more physiologically relevant in vitro and in vivo testing
models indispensable for developing truly effective nanotherapeutics.



Background and Industry Context

Nanotechnology has garnered significant expectations as a transformative tool for
achieving personalized and precision medicine. It was believed to hold immense
potential for enhancing drug targeting specificity and reducing side effects, particularly
in cancer and gene therapy. However, despite early enthusiasm, the number of
nanotherapeutics successfully advancing through clinical stages remains limited. This
article vividly exposes the practical gaps faced by the industry and strongly advocates for
bridging the divide between fundamental research and clinical application.

Strategic Significance and Outlook

This review suggests that the field of nanotechnology in drug delivery must adopt a
more rigorous scientific approach and a pragmatic perspective. Going forward,
researchers and companies must not only focus on developing novel nanomaterials but
also thoroughly validate their in vivo behavior, target delivery efficiency, drug release
control, and, most critically, their efficacy and safety in human clinical settings. By
adhering to these principles, truly innovative nanotherapeutics can be brought to
patients, maximizing the full potential of nanomedicine and ensuring its tangible
contribution to healthcare.

Source: #
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Electrospintek Delivers High-Performance
Electrospinning Machines for Industry, Spanning
Medical Wound Dressings to Battery Separators

OVERVIEW

Electrospintek offers high-performance electrospinning machines for diverse

industrial applications, including medical wound dressings, filtration media, battery

separators, and advanced textiles, to meet the industrialization demands of nanofiber

technology. As the transition from lab-scale to large-scale manufacturing accelerates,
their systems are engineered for consistent fiber quality and high output. Flexible

process configurations and advanced control systems support a wide range of

applications.
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Key Findings

Electrospintek is addressing the growing industrial demand for nanofiber technology by
providing high-performance electrospinning machines tailored for a wide array of
applications, including medical wound dressings, high-efficiency filtration media, next-
generation battery separators, and advanced textiles. Their systems are meticulously
designed to facilitate a seamless transition from laboratory-scale proof-of-concept to
commercial-scale manufacturing, ensuring consistent production of high-quality
nanofibers with robust throughput.

Technical and Clinical Details

Electrospinning is a technique where a high voltage is applied to a polymer solution or
melt, drawing out charged droplets into incredibly fine fibers, typically at the nanometer
scale. The resulting nanofiber membranes possess unique characteristics such as a very
high surface-area-to-volume ratio, exceptional porosity, and low weight. These
properties lend themselves to diverse applications; for instance, in the medical field, they
are utilized in wound dressings as scaffolds for cellular growth and in advanced drug
delivery systems. In the energy sector, they improve the thermal stability and ion
conductivity of battery separators, thereby enhancing device safety and performance.

Electrospintek's industrial electrospinning machines feature multiple spinning nozzles,
high-precision dispensing pumps, and environmental control systems. This
comprehensive setup allows for processing a variety of polymer materials and
accommodating diverse process conditions, ensuring uniform fiber diameter and high
production rates. Advanced automation and control systems further enable precise
adjustment of process parameters, guaranteeing product consistency and
reproducibility. These machines are engineered for industries requiring stringent quality
standards, such as pharmaceuticals, aerospace, defense, and environmental
technologies.



Background and Industry Context

Nanofiber technology has seen remarkable advancements at the laboratory level due to
its multifaceted functionality. However, realizing its true potential necessitates a critical
transition to large-scale industrial production. There is a surging market demand for
high-performance filtration systems, safer and more efficient energy storage devices, and
innovative medical products. Meeting these demands requires reliable, scalable, and
cost-effective nanofiber manufacturing technologies. Electrospintek's solutions are
specifically designed to bridge this industrialization gap.

Strategic Significance and Outlook

The industrial electrospinning machines provided by Electrospintek are poised to
accelerate the commercialization of nanofiber technology, driving innovation across
various industrial sectors. The increased adoption of nanofibers, particularly in high-
performance battery and medical device markets, will bolster the competitiveness of
these industries and enhance the performance and safety of their end products. As new
materials and manufacturing processes continue to evolve, electrospinning technology is
expected to expand into even more diverse application areas, contributing significantly
to the realization of a sustainable society and future technological breakthroughs.

Source: https://electrospintek.com/top-rated-electrospinning-machines-for-industry/
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Empa Spin-Off Swiss Cluster Wins Swiss Economic
Award for Hybrid PVD/ALD Coating Technology

OVERVIEW

Swiss Cluster, an Empa spin-off, has won the Swiss Economic Award for its innovative

hybrid PVD (Physical Vapor Deposition) and ALD (Atomic Layer Deposition) coating

technology. The company offers unique "batch ALD" systems that enable faster,

simultaneous coating of multiple components, aiming to broaden ALD's applications

and elevate its importance across various industrial sectors. This award recognizes
their contribution to the industrial commercialization and market growth of ALD

technology.

Published June 11, 2026  Empa (Swiss Federal Laboratories for Materials Science and Technology)

Switzerland



IN DEPTH

Key Findings

Swiss Cluster, a spin-off from the Swiss Federal Laboratories for Materials Science and
Technology (Empa), has been awarded the prestigious Swiss Economic Award for its
groundbreaking hybrid Physical Vapor Deposition (PVD) and Atomic Layer Deposition
(ALD) coating technology. The accolade recognizes the company's unique "batch ALD"
system, which enables faster and more efficient simultaneous coating of multiple
components compared to traditional processes, marking a significant breakthrough in
the industrial application of ALD technology.

Technical and Clinical Details

Swiss Cluster's developed hybrid PVD/ALD coating technology combines the advantages
of each process to form high-performance, multifunctional thin films. PVD is well-suited
for fast deposition of thicker films, while ALD achieves atomic-level precision in thickness
control and highly conformal coating. The company's "batch ALD" equipment is
designed to process a large number of components simultaneously, dramatically
enhancing production efficiency. This capability allows for applying high-quality
nanoscale coatings to complex geometries and numerous small parts, which was
previously challenging.

ALD is a relatively nascent process technology, with industrial adoption beginning
approximately 20 years ago. Initially, it was primarily used in semiconductor
manufacturing, but Swiss Cluster's technology aims to expand its application to a wide
range of sectors, including medical devices, tools, automotive components, and the
aerospace industry. Coatings with enhanced durability, corrosion resistance, insulation
properties, or biocompatibility can dramatically improve the performance and lifespan of
products in these industries.



Background and Industry Context

Modern industries are striving for product miniaturization, enhanced performance,
extended lifespan, and environmental compatibility, all of which necessitate advanced
surface modification technologies. Thin-film coating techniques can fundamentally
improve material surface properties and introduce new functionalities. Combining PVD
and ALD enables addressing more complex and demanding applications that are difficult
to achieve with either technology alone. The Swiss Economic Award underscores Swiss
Cluster's technology's alignment with these industrial needs and its potential to create
significant economic value.

Strategic Significance and Outlook

Swiss Cluster's receipt of the Swiss Economic Award symbolizes the increasing
importance of ALD technology beyond the semiconductor sector into broader industrial
applications. The company's batch ALD system is expected to accelerate the proliferation
of nanoscale coatings by improving the efficiency and economics of the coating process.
In the future, its applications are anticipated to expand further into medical, automotive,
and aerospace fields, contributing significantly to product performance enhancement,
cost reduction, and sustainability. This achievement stands as a notable example of Swiss
high-tech innovation and will be watched globally.

Source: https://www.empa.ch/web/s604/swiss-cluster-swiss-economic-award
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FDA Decision on Nanocapsulated Sirolimus and
Pegadricase Combination NASP for Gout Treatment
Expected June 27, 2026

OVERVIEW

The U.S. FDA is scheduled to announce its decision on NASP (nanocapsulated

sirolimus + pegadricase), a treatment for refractory gout, on June 27, 2026. NASP is

an intravenous formulation combining nanocapsulated sirolimus to mitigate anti-

drug antibody (ADA) formation and pegadricase to lower serum uric acid levels.
Evaluated in Phase 3 clinical trials DISSOLVE I and DISSOLVE II, its potential approval

could introduce a novel option for gout management.
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Key Findings

The U.S. Food and Drug Administration (FDA) is set to announce a crucial decision
regarding NASP (nanocapsulated sirolimus + pegadricase), a candidate drug for
refractory gout, on June 27, 2026. This decision could bring new hope to gout patients
with limited current treatment options and represents a significant milestone in the
clinical application of nanomedicine technology.

Technical and Clinical Details

NASP is an innovative intravenous infusion formulation comprising two key components.
One component is nanocapsulated sirolimus, an immunosuppressant, which is expected
to mitigate the formation of anti-drug antibodies (ADAs) against the second component,
pegadricase. Pegadricase is an enzyme therapy used to treat hyperuricemia-related gout,
effectively breaking down uric acid in the body and lowering serum uric acid levels.

The drug was evaluated for both efficacy and safety in high and low doses during Phase
3 clinical trials, 'DISSOLVE I' and 'DISSOLVE II.' These trials enrolled patients with severe
gout who had shown inadequate response to conventional therapies. The studies
assessed NASP's ability to reduce serum uric acid to target levels and decrease the
frequency of gout flares. The nanocapsulation technology aims to improve the
pharmacokinetics of sirolimus and suppress ADA reactions, thereby sustaining the long-
term effectiveness of pegadricase.

Background and Industry Context

Gout is an inflammatory arthritis caused by hyperuricemia, which, if severe, can lead to
joint damage and impaired kidney function. Patients with 'refractory gout' who do not
respond to existing uric acid-lowering drugs have particularly limited treatment options,
leading to a significant reduction in their quality of life. While pegadricase is approved
for refractory gout, some patients develop ADAs, which can diminish treatment efficacy.
The development of NASP represents a strategic approach to overcome this ADA issue
and extend the effectiveness of pegadricase to a broader patient population.



Strategic Significance and Outlook

The FDA's decision on NASP could profoundly impact the treatment landscape for
refractory gout. If approved, NASP would offer a new therapeutic option for patients
resistant to conventional treatments, enabling more sustained and effective uric acid
control. This development demonstrates the ability of nanocapsulation technology to
manage drug immunogenicity and optimize therapeutic outcomes, with potential
applications for other immunogenic drugs. The market introduction of NASP is expected
to improve the quality of life for gout patients and contribute to healthcare cost
reductions.

Source: #
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Nanomedicine Shows Promise for Cardiovascular
Inflammation Treatment, Yet Many Therapies Remain
in Preclinical Stages

OVERVIEW

An MDPI review assesses nanomedicine's potential in cardiovascular inflammation

diagnosis and treatment strategies. Nanoparticles (NPs) could offer advantages over

conventional therapies through targeted drug delivery, enhanced molecular imaging,

improved biodistribution, and theranostic platforms. However, most therapeutic
applications are still in preclinical development, and initial clinical evidence has been

less promising than preclinical research suggested.
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Key Findings

A review article published by MDPI meticulously analyzes the promising potential of
nanomedicine in the diagnostic and therapeutic strategies for cardiovascular
inflammation. It highlights that nanoparticles (NPs), owing to their unique properties,
could offer significant advantages over existing therapies through targeted drug delivery,
enhanced molecular imaging, improved biodistribution, and the development of
theranostic platforms that integrate both diagnostic and therapeutic functionalities.
However, the article candidly acknowledges that many therapeutic applications remain in
preclinical development, and initial clinical trial results have, so far, been less favorable
than initial preclinical research suggested.

Technical and Clinical Details

Nanoparticles, by manipulating their size (1-100 nm) and surface characteristics, can be
specifically delivered to sites of inflammation. This targeted approach can reduce
systemic toxicity and enhance therapeutic efficacy. For instance, nanoparticles designed
to selectively accumulate in atherosclerotic plaques or post-myocardial infarction
inflammatory regions can increase the local concentration of anti-inflammatory drugs
while minimizing systemic side effects. NPs also possess the potential to enhance
molecular imaging techniques such as MRI and CT, improving the precision of early
diagnosis and disease state monitoring in cardiovascular conditions.

"Theranostics" refers to an integrated approach that combines diagnosis and
therapeutics, utilizing the same nanoparticle platform to diagnose a disease and
simultaneously deliver treatment. This enables real-time monitoring of treatment effects
and the implementation of personalized therapeutic strategies. Despite these conceptual
benefits, the review underscores that many NP-based therapies are still in the animal
experimentation phase, lacking sufficient clinical evidence regarding human efficacy and
safety.



Background and Industry Context

Cardiovascular diseases are a leading cause of death worldwide, and inflammation plays
a critical role in the progression of conditions like atherosclerosis, myocardial infarction,
and heart failure. Conventional treatments often involve broad systemic effects, leading
to challenges such as side effects and limited efficacy. Nanomedicine has garnered
significant expectations as an innovative solution to these challenges, but hurdles to
clinical translation—including complex in vivo behavior, manufacturing scalability, and
regulatory challenges—are substantial.

Strategic Significance and Outlook

For nanomedicine to realize its full potential in cardiovascular inflammation diagnosis
and treatment, a more robust accumulation of preclinical data and rigorous clinical trial
design are indispensable. Specifically, there is a demand for developing models that can
more accurately predict the in vivo behavior of nanoparticles (biodistribution, clearance,
safety). Moving forward, researchers must focus on strategies that reliably bridge
promising preclinical results into tangible clinical benefits for human patients. This
concerted effort is expected to lead to a future where safer, more effective, and
personalized treatments are available for cardiovascular disease patients.

Source: https://www.mdpi.com/1422-0067/27/12/
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Electrospun Nanofiber Humidity Sensors Outperform
Commercial Counterparts with Sub-Second Response
Time and >10^5 Response Ratio; Stability
Improvement Key Challenge

OVERVIEW

A review from RSC Publishing highlights that electrospun nanofiber-based humidity

sensors demonstrate superior performance, significantly surpassing commercial

alternatives. Leveraging the high surface area and porosity of polymer nanofibers,

these sensors achieve response times under 1 second and large response ratios

(resistance changes) exceeding 10^5. However, improving long-term stability remains

a critical challenge for future development, with diverse applications anticipated in

clothing, medical devices, and electronics.
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Key Findings

A review article published in RSC Publishing reports that nanofiber-based humidity
sensors produced using electrospinning technology exhibit exceptional performance,
significantly outperforming existing commercial sensors. Notably, these sensors achieve
ultra-fast response times of less than 1 second and very large response ratios (changes
in electrical resistance) exceeding 10^5. This capability enables highly sensitive and real-
time humidity monitoring. However, the article emphasizes that improving the long-term
stability of these devices remains a primary research challenge for the future.

Technical and Clinical Details

Electrospun polymer nanofibers, with their extremely high surface area-to-volume ratio
and controlled porous structure, maximize the contact area with airborne water
molecules. This unique architecture is the primary factor enabling the sensors' rapid
response and high sensitivity to humidity changes. When moisture adsorbs onto the
nanofiber surface, the dielectric constant or conductivity of the polymer matrix changes,
which is then detected as an electrical signal. A response ratio exceeding 10^5 means
the sensor can accurately detect even minute changes in humidity with high precision.

While current commercial humidity sensors have limitations in response speed and
sensitivity, nanofiber-based sensors can dramatically improve these performance metrics.
However, challenges persist regarding the thermal and chemical stability of the polymer
materials and maintaining performance over extended periods. Specifically, there is a
need for new material development and surface modification techniques to prevent
material degradation in high-humidity environments and to mitigate sensor drift.

Background and Industry Context

Humidity sensors are indispensable devices in a wide range of fields, from daily life to
high-tech industries, including weather observation, industrial process control, medical
diagnostics, building management systems, and food storage. Particularly, with the
proliferation of wearable devices and the Internet of Things (IoT), there is a rapidly
increasing demand for compact, high-sensitivity, low-power, and flexible humidity
sensors. Nanofiber technology is emerging as a promising platform to meet the
requirements for these next-generation sensors.



Strategic Significance and Outlook

Due to their superior performance, electrospun nanofiber-based humidity sensors are
expected to be commercialized in a diverse array of emerging applications, such as smart
clothing (perspiration monitoring), medical wearables (skin moisture detection), precision
agriculture, industrial process monitoring, and environmental surveillance. If stability
challenges can be overcome, these sensors have the potential to significantly transform
the market. Future advancements in materials science and device engineering are
anticipated to lead to the widespread adoption of reliable and durable nanofiber
humidity sensors, contributing to the realization of a smarter and more comfortable
society.
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Breakthrough in Solid-State Battery Manufacturing:
Cathode, Solid-State Electrolyte, and CNT Network Co-
Deposited in Single Dry Step

OVERVIEW

A groundbreaking new technology has been announced for solid-state battery

manufacturing, successfully co-depositing the cathode, solid-state electrolyte, and

carbon nanotube (CNT) conductive network in a single dry step. This innovative,

solvent-free, binder-free, and room-temperature process eliminates the need for
drying ovens, dramatically accelerating the production of high-performance solid-

state lithium-ion batteries for high-density computing, data centers, defense, and

aerospace applications.
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Key Findings

A revolutionary technology has been unveiled in solid-state battery manufacturing,
enabling the efficient co-deposition of the cathode, solid-state electrolyte, and a carbon
nanotube (CNT) conductive network within a single dry step. This innovative dry process
bypasses the need for solvents, binders, and high-temperature drying ovens typically
used in conventional battery production, allowing for manufacturing at room
temperature. This advancement is set to dramatically accelerate the production of high-
performance solid-state lithium-ion batteries for demanding applications in high-density
computing, data centers, defense, and aerospace.

Technical and Clinical Details

Traditional solid-state battery manufacturing processes typically involve multiple wet
steps and high-temperature drying stages, which contribute to increased manufacturing
costs, prolonged production times, and complexities in quality control. The newly
announced technology employs a unique formulation and deposition method to
simultaneously form the cathode material, solid-state electrolyte, and a nanoscale CNT
conductive network as an integrated unit. The CNTs effectively establish electron
transport pathways within the electrode, reducing resistance and thereby enhancing the
battery's energy density and power characteristics.

By eliminating solvent use, this dry process significantly reduces environmental impact.
The binder-free approach also enables higher packing density of the electrode materials.
Furthermore, manufacturing at room temperature is expected to substantially reduce
energy consumption and lower overall production costs. These combined benefits pave
the way for the mass production of smaller, safer, and higher-performance solid-state
batteries.



Background and Industry Context

Solid-state lithium-ion batteries are considered the leading contender for next-
generation battery technology due to numerous advantages over conventional liquid-
electrolyte batteries, including superior safety (reduced risk of leakage or fire), higher
energy density, and longer cycle life. They are particularly anticipated for applications in
electric vehicles (EVs), portable electronic devices, and grid-scale energy storage systems.
However, their complex and costly manufacturing processes have historically been a
significant barrier to mass production. This new dry process technology represents a
critical step towards overcoming these manufacturing challenges and accelerating the
widespread adoption of solid-state batteries.

Strategic Significance and Outlook

This novel technology, which allows co-deposition of the cathode, solid-state electrolyte,
and CNT conductive network in a single dry step, has the potential to dramatically
reduce the cost and complexity of solid-state battery manufacturing, making mass
production a reality. This will lead to advancements in power solutions for high-density
computing, data centers, defense, and aerospace sectors, enabling further
miniaturization and performance enhancement. In the long term, it is expected to
accelerate the proliferation of EVs and significantly contribute to the transition to a clean
energy society. This technology holds the promise of being a game-changer for the
entire battery industry.

Source: https://stocktitan.com/news/
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ACS Nano Paper: ALD Enables Precise Quantum
Confinement Control in Heteromorphic PbS/SnS2
Superlattices, Expanding Bandgap from 1.74 eV to 2.51
eV

OVERVIEW

A breakthrough research paper reports successful precise control of the quantum

confinement effect in heteromorphic PbS/SnS2 superlattices grown by Atomic Layer

Deposition (ALD). This work establishes ALD as an effective platform for quantum

superlattice engineering, demonstrating systematic and controllable bandgap

expansion from 1.74 eV to 2.51 eV by reducing PbS sublayer thickness. This

advancement paves the way for next-generation optoelectronic and quantum

devices.
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Key Findings

A groundbreaking research paper reports the successful and highly precise control of the
quantum confinement effect in heteromorphic PbS/SnS2 superlattices fabricated using
Atomic Layer Deposition (ALD). This study establishes ALD as an exceptionally effective
platform for quantum superlattice engineering in complex chalcogenide
heterostructures, opening critical avenues for the development of next-generation
optoelectronic and quantum devices. Specifically, the researchers demonstrated a
systematic and controllable expansion of the material's bandgap from 1.74 eV to 2.51 eV
by progressively decreasing the thickness of the PbS sublayers.

Technical and Clinical Details

The quantum confinement effect describes the alteration of a semiconductor material's
electronic structure and the expansion of its bandgap as its size approaches the de
Broglie wavelength of electrons. Controlling this effect is paramount for tailoring the
properties of optoelectronic devices such as photodetectors, solar cells, LEDs, and lasers.

In this research, the atomic-level thickness control capability of ALD was fully leveraged
to construct high-quality superlattice structures by alternately depositing layers of PbS
and SnS2, two different semiconductor materials. Critically, ALD's precise process control
enabled the rigorous adjustment of the PbS sublayer thickness at the nanometer scale,
which in turn allowed systematic control over the overall quantum confinement effect
within the superlattice. Experimentally, it was shown that as the PbS sublayer thinned, the
quantum confinement effect intensified, leading to a continuous and predictable
increase in bandgap energy from 1.74 eV to 2.51 eV. This wide-ranging bandgap
tunability facilitates the design of devices capable of responding to diverse wavelength
ranges.



Background and Industry Context

The optoelectronic device sector constantly demands higher performance and multi-
functionality, with the development of materials offering freely tunable bandgaps being
a long-standing challenge. Traditional semiconductor manufacturing techniques
struggled with such atomic-level structural control, preventing the full exploitation of the
quantum confinement effect. ALD technology, with its superior uniformity, conformality,
and atomic-level thickness control in thin film deposition, has been increasingly
recognized for its importance in fabricating complex nanostructures and
heterostructures.

Strategic Significance and Outlook

This technology, which precisely controls the quantum confinement effect in
heteromorphic PbS/SnS2 superlattices using ALD, is poised to have a significant impact
on the development of next-generation high-performance optoelectronic and quantum
devices. Broad applications are anticipated, including highly efficient solar cells, sensitive
infrared detectors, efficient light-emitting devices, and quantum dot devices tailored for
specific wavelengths. This research underscores that ALD is not merely a thin-film
deposition tool but a powerful platform in quantum materials engineering, and it is
expected to accelerate further innovation in this field.

Source: https://pubmed.ncbi.nlm.nih.gov/
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Austrian DeepTech Startup SOMAREALITY Closes €3M+
Series A to Advance Cognitive Eye-Tracking for Critical
Industries

OVERVIEW

Austrian DeepTech startup SOMAREALITY has successfully closed a Series A funding

round, raising over €3 million. This capital injection will fuel the development and

expansion of their high-precision eye-tracking technology, designed to measure

cognitive awareness in demanding, high-risk environments such as aviation,
healthcare, and professional sports. With over €2 million in B2B revenue since its 2024

market launch and projected doubled revenue in 2025, SOMAREALITY demonstrates

significant market traction and validation for its innovative solution.

Published Published June 18, 2026  Trending Topics  オーストリア
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Background & Industry Context

In an increasingly complex and high-stakes world, human cognitive ability and
performance are paramount, especially in environments where error can have severe
consequences. Human error remains a leading cause of incidents across critical sectors,
from aviation accidents and medical errors to industrial disasters. This persistent
challenge underscores a pressing demand for innovative technologies capable of
preemptively identifying and mitigating risks associated with human cognitive states.
While eye-tracking technology has found applications in various domains, such as driver
distraction detection and product usability analysis, SOMAREALITY is pioneering a new
frontier: real-time, high-precision cognitive awareness measurement in critical scenarios,
offering a proactive approach to enhancing safety and operational efficiency.

Key Findings & Strategic Significance

SOMAREALITY, an Austrian DeepTech startup, has successfully completed a Series A
funding round, securing over €3 million. This substantial investment is earmarked for the
accelerated development of the company's high-precision eye-tracking technology and
the expansion of its cognitive awareness measurement solutions into high-risk industries
including aviation, healthcare, and professional sports. The market has already validated
SOMAREALITY's approach; since its commercial launch in 2024, the company has
generated over €2 million in B2B revenue and projects a doubling of revenue year-over-
year in 2025. This rapid growth trajectory and successful fundraising not only underscore
the significant market value and demand for their technology but also demonstrate the
profound impact DeepTech innovation can have on enhancing societal safety and
efficiency. The secured funding will accelerate R&D, facilitating expanded market share in
existing sectors and enabling strategic entry into new ones. Furthermore, the integration
of high-performance sensors with AI in this technology holds substantial potential for
advancing future human-machine interfaces and sophisticated personal health
monitoring systems.



Technical & Clinical Insights

At the core of SOMAREALITY's offering is a sophisticated eye-tracking technology
engineered for high-precision, real-time measurement of a user's gaze and attention
focus. This non-invasive system is meticulously designed to assess decision quality and
reaction speed in situations where the human cognitive state and task performance are
critical. For example, within the aviation industry, the technology can detect early signs of
pilot distraction or fatigue, thereby significantly bolstering safety protocols. In medical
settings, it offers the potential to monitor surgeon concentration during complex
procedures or assist in the early detection of cognitive impairments, revolutionizing
patient care and operational oversight.

The system integrates nanoscale sensors with advanced proprietary algorithms to
precisely track eye movements and analyze the vast amounts of collected data. This
yields objective metrics on an individual's cognitive load and overall mental state,
moving beyond subjective assessments. The impressive B2B revenue figures and year-
over-year growth are a testament to the fact that enterprises across high-risk sectors are
actively seeking advanced, precise solutions for cognitive awareness measurement, and
SOMAREALITY's technology is robustly addressing this critical demand.

Source: https://www.trendingtopics.at/somareality-austrian-deeptech-raises-over-e3-million-in-series-a/
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Applied Materials Unveils New ALD and Selective Etch
Systems to Advance 3D Chip Scaling

OVERVIEW

Applied Materials announced new deposition (Centris Spectral SiN ALD) and selective

etch systems to advance 3D chip scaling. The Centris Spectral SiN ALD system is

designed for uniform, low-temperature silicon nitride deposition in high-aspect-ratio

3D structures, critical for GAA transistor contact liners. Already adopted by leading

chipmakers, this technology enhances device performance, process control, and

manufacturability for logic and memory applications.
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Key Findings

Applied Materials, a leading semiconductor equipment manufacturer, has unveiled
innovative new deposition and selective etch systems designed to further advance 3D
chip scaling technology. The new offerings include the Centris Spectral SiN ALD (Atomic
Layer Deposition) system, capable of depositing uniform, low-temperature silicon nitride
in high-aspect-ratio 3D structures. This technology is particularly critical for forming
contact liners in Gate-All-Around (GAA) transistors and has already been adopted by
major chipmakers.

Technical and Clinical Details

The Centris Spectral SiN ALD system is engineered to form silicon nitride (SiN) films with
uniform thickness and excellent conformality within complex 3D structures, such as
around the nanosheet channels of GAA transistors, at low process temperatures.
Conventional deposition techniques struggle to form uniform films at the bottom and
sidewalls of high-aspect-ratio structures, which has been a bottleneck for device
performance and reliability. The low-temperature process mitigates the risk of thermal
damage to delicate 3D structures and enhances compatibility with existing materials.

This SiN film functions as a contact liner, providing electrical isolation between the gate
electrode and the channel in GAA transistors. The uniform deposition of SiN in high-
aspect-ratio configurations directly leads to improved GAA transistor performance,
reduced leakage current, and enhanced yield. Applied Materials' new selective etch
systems are designed to precisely remove unwanted materials from these intricate 3D
structures, enabling further miniaturization and vertical integration in next-generation
chips.



Background and Industry Context

The semiconductor industry is facing the limits of planar scaling as it pursues ever-
greater performance and miniaturization of integrated circuits. To overcome this
challenge, "3D chip scaling" technologies, such as GAA transistors and 3D NAND flash
memory, have become indispensable. These technologies require complex high-aspect-
ratio structures, demanding atomic-level precision in deposition and etching during
manufacturing. Applied Materials' new systems address these cutting-edge process
requirements, forming foundational technologies for the future semiconductor roadmap.

Strategic Significance and Outlook

Applied Materials' new deposition and selective etch systems are set to significantly
improve the manufacturability of next-generation chips in logic and memory
applications, thereby boosting device performance. Early adoption by leading
chipmakers underscores the critical necessity of this technology for the industry. As these
technologies become more widely implemented, they are expected to accelerate the
development of more powerful and energy-efficient AI processors, high-performance
mobile devices, and data center chips. This represents a crucial investment for sustaining
continuous innovation and technological leadership in the semiconductor industry,
demonstrating how nanotechnology underpins modern electronics.

Source: https://stocktitan.com/news/AMAT/applied-materials-unveils-deposition-and-selective-etch-
e455p64h05j5.html
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ACS Applied Materials & Interfaces Paper: Handheld
Digital Printer Developed for On-Site Micro/Nano
Composite Dressing Fabrication Achieves Over 92% Cell
Viability

OVERVIEW

Research in ACS Applied Materials & Interfaces presents a handheld digital printer for

on-site micro/nano composite dressing fabrication, integrating electrospinning, spray

deposition, and photocrosslinking extrusion printing. The electrospinning mode

produces highly porous nanofiber membranes, achieving over 92% cell viability in

cell-laden applications. This technology holds potential for addressing the need for

combined therapeutic and barrier isolation dressings in emergency management and

personalized care.
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Key Findings

Research published in ACS Applied Materials & Interfaces describes an innovative
handheld digital printer designed for the on-site fabrication of micro/nano composite
dressings. This multi-functional printer integrates three distinct operational modes:
electrospinning, spray deposition, and photocrosslinking extrusion printing. It addresses
the growing need for personalized therapeutic dressings and emergency wound
management. Notably, the cell-laden electrospinning mode demonstrated an impressive
cell viability exceeding 92%, showcasing its significant potential for fabricating bioactive
dressings directly at the point of care.

Technical and Clinical Details

This handheld digital printer integrates advanced functionalities:

Electrospinning Mode: Enables the direct, on-site production of highly porous
nanofiber membranes. These nanofibers provide an optimal scaffold for cell growth
and can be loaded with drugs for controlled release. The demonstrated cell viability of
over 92% during cell-laden electrospinning indicates its suitability for creating
complex dressings incorporating live cells.

Spray Deposition Mode: Allows for the rapid formation of layers containing drugs or
biomolecules directly onto the wound surface. This is expected to aid in infection
prevention and accelerate healing.

Photocrosslinking Extrusion Printing Mode: Facilitates the printing of gel-like
structures with specific shapes and thicknesses. These can serve as barrier layers to
cover wounds or as reservoirs to hold specific therapeutic agents, offering
customizable protective and drug-delivery functionalities.

By combining these modes, the printer can produce customized, multi-layered
composite dressings tailored to diverse wound types and patient needs directly at the
point of care. This "on-site manufacturing" capability is particularly valuable in remote
areas or disaster zones for medical interventions.



Background and Industry Context

Modern wound management faces complex challenges, including reducing infection
risks, promoting healing, and enhancing patient comfort. Advanced, personalized
dressings are critically needed for difficult-to-treat wounds such as extensive burns,
diabetic ulcers, and chronic wounds. While existing products offer versatility, their ability
to be customized on-site has been limited. This handheld printer offers an innovative
solution to these challenges by combining precision medicine with nanotechnology.

Strategic Significance and Outlook

The development of this handheld digital printer holds the potential to revolutionize the
field of wound care. Its ability to rapidly fabricate high-quality therapeutic dressings on-
site in emergency medical settings, military medicine, telemedicine, and even
personalized home healthcare could significantly improve patient prognoses and reduce
healthcare costs. Future steps will involve in vivo validation of safety and efficacy, as well
as further simplification and miniaturization of the manufacturing process. Should this
technology be commercialized, it is expected to make advanced wound care more
accessible and profoundly impact the future of healthcare.

Source: https://pubs.acs.org/doi/10.1021/acsami.
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Safar Partners Invests Over $1 Billion in Tech Startups
Across Cleantech, Advanced Materials, AI/IT, and Life
Sciences

OVERVIEW

Safar Partners, leveraging deep ties with MIT and Harvard, actively invests in

technology startups across three key sectors: cleantech and advanced materials, AI/IT

and robotics, and life sciences. The firm employs a flexible strategy to support

technology expansion from inception to global scale, having invested in over 75
portfolio companies with over $1 billion in assets under management. This signifies

robust funding activity and growth in nanotechnology-related deep tech.
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Key Findings

Safar Partners, a prominent venture capital fund, continues its aggressive investment
strategy in technology startups, focusing on three strategic sectors: cleantech and
advanced materials, AI/IT and robotics, and life sciences. The firm leverages strong
affiliations with world-class research institutions like MIT and Harvard University to
support innovative deep tech companies. To date, Safar Partners has invested in over 75
portfolio companies, with total assets under management exceeding $1 billion. This
investment strategy plays a critical role in accelerating the commercialization of
breakthrough technologies, particularly those rooted in nanotechnology.

Technical and Clinical Details

Safar Partners' investment portfolio includes numerous advanced materials development
companies where nanotechnology forms the core foundation. For instance, in the
cleantech sector, they invest in companies developing high-efficiency energy storage
materials, CO2 capture technologies, and sustainable manufacturing processes. These
innovations achieve performance levels beyond conventional limits through nanoscale
material design and process optimization. In AI/IT and robotics, funding is directed
towards high-performance devices utilizing nanosensors and AI-driven material
discovery platforms. In the life sciences sector, the firm supports nanomedicine,
diagnostic technologies, and nanobiotechnology companies aiming for personalized
medicine solutions.

The company distinguishes itself with a "flexible strategy" that extends beyond mere
capital provision, offering comprehensive support to founders through mentorship,
strategic advice, and access to industry networks to help scale their technologies to
global markets. This approach maximizes the potential for university-born deep tech
innovations to achieve commercial success.



Background and Industry Context

In the contemporary global economy, innovation in deep tech, particularly that
underpinned by nanotechnology, is key to addressing pressing societal challenges such
as climate change, medical advancements, and digital transformation. However, these
technologies typically require substantial capital investment and long development
timelines, often making them perceived as high-risk ventures. The presence of
specialized venture capitalists like Safar Partners is indispensable for bridging this gap
and bringing promising technologies to market. Their close ties with MIT and Harvard
provide a significant advantage in early identification and commercialization of cutting-
edge research outcomes.

Strategic Significance and Outlook

Safar Partners' continuous investment will further strengthen the nanotechnology-
related deep tech startup ecosystem and accelerate the societal implementation of
breakthrough technologies. Moving forward, continued funding is expected for a wide
range of innovations enabled by nanotechnology, including decarbonization solutions in
cleantech, treatment for intractable diseases in life sciences, and new material
development in conjunction with AI. The success of funds like Safar Partners encourages
more investors to look towards deep tech, fostering the creation of a sustainable,
technology-driven future.

Source: https://www.safarpartners.com/
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