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Adelaide University's "twisted light' breakthrough
enables faster, more sensitive disease detection
from minute samples, ideal for POCT.

Apple acquired Sonera for biomagnetic chip
technology, enabling non-contact brain/muscle
activity detection for wearables.

Single-cell analysis, microfluidics, biosensors, and
Al are driving faster, more precise diagnostic
innovation, especially for remote use.

UCalgary launched We-TRAC graduate program for
wearable sensor development, fostering talent for
sports, injury, and health monitoring.

Abbott secured a preliminary injunction against
SiBio's GS3-R CGM system at UPC, intensifying IP
disputes in the CGM market.

oo 00 o000 ® 0o 00

Abbott's Libre Duo 10-day system received FDA
authorization as the first wearable continuous
glucose-ketone monitor in the U.S.

FDA approved Dexcom's Stelo system as the first
over-the-counter continuous glucose monitor for
children aged 2-18.

UC San Diego developed CHARM, a smart ring for
continuous multi-biomarker tracking (glucose,
ketones, etc.) from finger sweat.

oo 00 oo oo 00 ® 0o 00

US tech and NTU develop wearable patches for
continuous multi-biomarker sweat monitoring,
detecting stress, glucose, inflammation.

Key diabetes tech trends for 2026 include
longer-lasting CGMs, OTC expansion, and
multi-biomarker monitoring.

Reusable SERS-active porous silicon microarray
achieves ultrasensitive geosmin detection in water,
comparable to GC-MS/MS in 30 mins.

o 0o 00 LN 4 o 0o 00

MDPI reviews on-skin wearable health monitoring,
highlighting sweat-based biochemical sensors for
continuous clinical monitoring.

Review highlights nanotechnology advances in
nanosensors and nanomaterials for rapid, selective
foodborne pathogen detection.

Thrive Institute develops a cost-effective,
high-precision quantum biosensor for rapid,
at-home biomarker and pathogen detection.

MDPI developed an Ag-BiFeOs; -MoS. -Graphene
hybrid SPR chip for ultrasensitive detection of
heavy metal ions in water.

Beyond Air's LungFit GO received FDA
eoeo o DO ) Breakthrough Designation; simplified biosensor
° manufacturing could improve organ
transplantation.

Roche Diagnostics expands its POCT portfolio with
devices, platforms, and services for rapid, accurate
diagnoses across settings.

LN ® 0o 00 000 o000 ® o 00

Biosensors Journal's September 2026 issue
features 30 papers on the evolution of biosensing
into integrated, multifunctional systems.
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I Three Questions That Demand Your Decision This Week

O Is your diabetes care portfolio future-proof?

FDA authorizations for dual glucose-ketone monitoring (Abbott Libre Duo) and OTC pediatric CGMs (Dexcom
Stelo) are reshaping diabetes management. Does your R&D; roadmap include multi-biomarker and accessible
solutions, or will competitors capture this expanding market?

O How will Apple's biomagnetic tech disrupt wearables?

Apple's acquisition of Sonera for non-contact biomagnetic chips signals a major shift in wearable health monitoring
beyond optical/electrical sensors. Are your R&D; teams exploring similar non-invasive, high-fidelity biosignals, or
will Apple gain a significant competitive edge in advanced health tracking?

O Are you investing in next-gen ultra-sensitive diagnostics?

Breakthroughs in Al-assisted microfluidics for label-free single-cell analysis, SERS, quantum biosensors, and
"twisted light' promise unprecedented diagnostic sensitivity. Are your strategic planners evaluating these
long-term disruptive technologies, or risking obsolescence of current lab methods?

I Opportunities vs. Threats for US/European Companies

Opportunity vs. Threat Matrix for US/European Companies

Opp. > Threat Both High

Adv Diag Food Safe Sweat Sens CGM Mkt

Graphene POCT Growth CGM IP Apple BioMag

N
>
=
c
>
o
o
% Low Impact Threat > Opp.
(@)
U
~ Threat -
CGM Mkt Critical New product lines Intense competition
o CGMIP Critical IP monetization Legal exposure
o Apple BioMag Critical New wearable features Sensor tech disruption
e Sweat Sens Critical Personalized health Traditional diag. shift
e Adv Diag Opp. Breakthrough diagnostics Lab method obsolescence
e Food Safe Opp. Waste reduction New compliance needs
e Graphene Opp. New material markets Conventional sensor mat.
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e POCT Growth Opp. Decentralized care Central lab pressure
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I Deep Dive O — FDA Clears Dual Glucose-Ketone & OTC CGM

#01 | 2026709703 | FDA News / Health Technology News | Tech Noveltye e e o o Proximitye e e e e Market
Impacte e e e 0 Data Reliabilitye e e @ o US/EU Relevancee o o o o

The FDA has authorized Abbott's Libre Duo, the first wearable device for continuous dual monitoring of glucose

and ketones, significantly enhancing early DKA risk detection for diabetes patients aged 2 and older.

Concurrently, Dexcom's Stelo Glucose Biosensor System received clearance as the first over-the-counter (OTC)
continuous glucose monitor (CGM) for children aged 2 to 18, expanding its existing adult indication. These
approvals broaden access to real-time, prescription-free continuous monitoring, improving diabetes

self-management and potentially reducing healthcare burden.

[ Strategic Analyst's Perspective

Strategic Analyst's Perspective: These FDA clearances are game-changers, pushing CGM
technology into broader, more accessible markets. The dual glucose-ketone monitoring is a
significant clinical advancement for DKA prevention, while OTC pediatric access for Dexcom Stelo
will democratize diabetes management. [Opportunity] for US/EU OEMSs to integrate
dual-biomarker capabilities and pursue OTC strategies, expanding market reach beyond traditional
insulin users. [Threat] for companies relying on prescription-only or single-biomarker devices, as
market expectations for accessibility and comprehensive data will rise. Next actions: [R&D;]
Initiate dual-biomarker sensor development and pediatric-friendly designs by Q4 2026. [Business
Dev] Evaluate OTC market entry strategies and regulatory pathways immediately. [Strategy]
Conduct competitive analysis on Abbott and Dexcom's expanded portfolios by end of month.

I Deep Dive [0 — Apple Acquires Sonera for Biomagnetic Chips

#14 | 2026/09/08 | Gotechtor | Tech Noveltye e e e o Proximitye e e o o Market Impacte e e e o Data

Reliabilitye @ o o o US/EU Relevancee e o o o

Apple has acquired Sonera, a startup developing biomagnetic chips capable of detecting neuromuscular signals
(brain and muscle activity) without direct skin contact. This acquisition could enable new forms of health

monitoring in wearable devices like the Apple Watch.

This technology moves beyond current optical/electrical sensors, opening new frontiers for applications such as
prosthetic control, disease biomarker detection, and advanced sports performance tracking, providing deeper,

more granular biological information non-invasively.
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0 Strategic Analyst's Perspective

Strategic Analyst's Perspective: Apple's acquisition of Sonera is a clear signal of their intent to
dominate the advanced wearable health monitoring space. Biomagnetic sensing offers a
fundamentally new way to collect physiological data, overcoming limitations of current optical
(PPG) and electrical (ECG) sensors. [Opportunity] for US/EU materials & component suppliers
specializing in highly sensitive magnetic sensors or advanced signal processing to partner with
tech giants. [Threat] for existing wearable device manufacturers and sensor suppliers who do not
have a roadmap for non-contact, multi-modal biosensing. This could make current platforms
obsolete. Next actions: [R&D;] Launch internal research into biomagnetic sensing technologies
and non-contact biosignals by Q4 2026. [Strategy] Assess competitive landscape and potential
M&A; targets in advanced sensor tech within 1 month. [Business Dev] Explore partnerships with
magnetic sensor specialists immediately.
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I Deep Dive O — SERS Nano/Microsystems for Single-Cell Analysis

#09 | 2026/09/04 | DTU Research Database | Tech Noveltye e e e o Proximitye o o o o Market Impacte e e e o Data
Reliabilitye ¢ @ @ o US/EU Relevancee o o o o

DTU research advances Surface-enhanced Raman spectroscopy (SERS) nano- and microsystems for biomedical

applications, offering molecular specificity and single-molecule sensitivity.

The study highlights magnetically guided nanotubes for localized, ultrasensitive single-cell analysis, enabling
ultra-high sensitivity detection at the cellular level. This breakthrough opens new avenues for disease diagnosis

and fundamental biological research, especially in personalized medicine.

0 Strategic Analyst's Perspective

Strategic Analyst's Perspective: This SERS breakthrough from DTU represents a significant
academic achievement, pushing the boundaries of single-cell analysis. The ability to achieve
single-molecule sensitivity with magnetically guided nanotubes is highly novel. [Opportunity] for
US/EU biotechnology and diagnostics companies to license or collaborate on this technology for
ultra-early disease detection, especially in oncology and infectious diseases. [Threat] is
long-term, as current high-throughput screening methods may eventually be outmatched by the
precision of single-cell SERS. Commercialization is still 5+ years away due to complexity and
scalability. Next actions: [R&D;] Monitor SERS advancements and related plasmonic nanomaterial
research. [Business Dev] Identify potential academic partners for early-stage collaboration or
licensing discussions by Q1 2027. [Strategy] Evaluate long-term impact on precision medicine
and liquid biopsy markets.

I Other Notable Articles

Systematic Review Finds POCT Reduces Emergency Department Treatment Decision Time by 39.5% and Length of Stay by 29.2% (ResearchGate)
Tech Noveltye o o o o Proximitye e e e e Market Impacte e e e e Data Reliabilitye e ¢ ¢ ¢ US/EU Relevancee o o o o

POCT is proven to significantly boost ED efficiency; consider integrating advanced POCT solutions for

operational gains.

Paragraf Accelerates Graphene Sensing Chip Commercialization with PMF2002 GFET Platform Launch, Market Projected to Reach $5.65 Billion by 2036
(openPR.com)

Tech Noveltye e e @ o Proximitye e ¢ e o Market Impacte e e e o Data Reliabilitye e ¢ o o US/EU Relevancee e o o o
Graphene sensing chips are moving to commercialization; evaluate GFET platforms for next-gen high-sensitivity

applications.

Smart Biosensing Packaging and Al-Integrated Edible Sensors Revolutionize Real-Time Food Safety Monitoring (Research Communities)
Tech Noveltye e e e o Proximitye e o o o Market Impacte e e e o Data Reliabilitye e ¢ o o US/EU Relevancee e e e o

Al-integrated edible sensors for food safety offer major opportunities for supply chain transparency and waste

reduction.

Thrive Precision Health Institute Develops Cost-Effective, High-Precision Quantum Biosensor for Rapid At-Home Biomarker and Pathogen Detection (Thrive
Precision Health Institute)

Tech Noveltye e e o @ Proximitye o o o o Market Impacte e e e o Data Reliabilitye e o o o US/EU Relevancee o o o o

Quantum biosensors promise revolutionary at-home diagnostics; monitor for long-term disruption in

decentralized healthcare.

Next-Gen Sweat Sensors Transform Skin Patches into ‘Continuous Health Labs' for up to 21 Days, Tracking Multiple Biomarkers (Nelson Advisors)
Tech Noveltye e e o 0 Proximitye e ¢ o o Market Impacte e e e o Data Reliabilitye e ¢ o o US/EU Relevancee o o o o
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Long-duration, multi-biomarker sweat sensors are nearing market; assess their potential for chronic disease

management.
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I Recommended Actions This Week

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

O Immediate (this week)

» [Legal/IP] Review patent landscape for dual glucose-ketone and OTC CGM technologies to identify
infringement risks and licensing opportunities.

» [Strategy] Conduct a rapid competitive analysis on Apple's Sonera acquisition and its implications for
the wearable health market.

* [Procurement] Evaluate current POCT supplier contracts for opportunities to integrate newer, more
efficient systems with proven ROI.

0 Short-term (1 month)

» [R&D;] Initiate feasibility studies for integrating Al into microfluidic diagnostic platforms for label-free
single-cell analysis.

* [Business Dev] Explore partnerships with startups developing multi-biomarker sweat sensors and smart
food packaging solutions.

* [Materials & Component Suppliers] Assess demand for graphene-based sensing materials and advanced
flexible circuit substrates for biosensors.

0 Medium-long term (quarter+)

» [Executive] Develop a strategic roadmap for decentralized healthcare, incorporating at-home
diagnostics and continuous monitoring technologies.

* [R&D;] Invest in basic research for quantum biosensors, SERS, and terahertz biophotonics for
next-generation diagnostic capabilities.

» [HR/Strategy] Partner with academic institutions (e.g., UCalgary's We-TRAC) to cultivate
interdisciplinary talent for wearable sensor development.

troy-technical.jp/en | Original curation. Article copyrights belong to respective authors. | Gemini API + Claude | 2026-09-13
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#01 FDA Clears Dexcom Stelo for OTC Pediatric Use,

Authorizes First Wearable Dual Glucose and Ketone
Monitoring System

Published Published September 03, 2026 FDA News / Health Technology News ({3 & 1&5%R)
USA

| OVERVIEW

The U.S. FDA has ushered in a new chapter for diabetes technology, authorizing
Abbott's Libre Duo as the first wearable device for continuous dual monitoring of
glucose and ketones, and clearing Dexcom's Stelo as the first over-the-counter
(OTC) continuous glucose monitor (CGM) for pediatric use. These landmark
approvals, addressing patients aged 2 and older, are set to significantly enhance
early DKA risk detection and expand access to real-time, prescription-free monitoring,

driving advancements in diabetes self-management and preventive care.



| IN DEPTH

Background

The continuous glucose monitoring (CGM) market has been undergoing rapid
expansion, fueled by persistent demand for more miniaturized, accurate, and user-
friendly devices. This trajectory aligns with a broader healthcare trend prioritizing patient
empowerment and preventative care through accessible, real-time health data. The
recent FDA authorizations are expected to accelerate these market dynamics,
particularly benefiting individuals managing diabetes in diverse environments and

expanding access for underserved populations seeking proactive health monitoring.

Key Approvals

On September 3, 2026, the U.S. Food and Drug Administration (FDA) announced two
pivotal authorizations that are set to redefine diabetes management. First, Abbott’s Libre
Duo received clearance as the inaugural wearable device capable of continuously
monitoring both blood glucose and ketone levels. This 10-day sensor system is indicated
for individuals aged 2 and above, marking a significant stride in the early detection and
prevention of severe complications such as diabetic ketoacidosis (DKA). Concurrently,
Dexcom’s Stelo Glucose Biosensor System secured clearance as the first over-the-
counter (OTC) continuous glucose monitor (CGM) specifically for children aged 2 to 18,
extending its prior authorization for adults over 18. These approvals collectively
underscore a strategic pivot towards enhanced accessibility and comprehensive real-

time physiological monitoring.



Technical Insights

Abbott's Libre Duo leverages a compact, skin-worn electrochemical sensor designed to
continuously measure glucose and ketone concentrations directly from interstitial fluid.
The dual-analyte monitoring represents a significant technological leap, moving beyond
sole glucose tracking to provide proactive alerts for ketone accumulation—a critical
precursor to DKA, particularly relevant for individuals with type 1 diabetes. This
innovation provides a more holistic view of metabolic state, enabling more nuanced
clinical decision-making regarding insulin titration and lifestyle modifications. Similarly,
Dexcom's Stelo, now accessible OTC for pediatric populations, offers high-accuracy,
real-time glucose trend visualization. By obviating the need for frequent finger-prick
blood tests, Stelo facilitates continuous data streams crucial for dynamic diabetes
management in active children, empowering parents and healthcare providers to
implement timely and effective therapeutic strategies for improved long-term pediatric

health outcomes.

Strategic Significance & Outlook

These regulatory advancements are poised to drive a transformative shift in diabetes
care paradigms. The Libre Duo's dual-monitoring capability is projected to significantly
reduce DKA-related hospitalizations by facilitating earlier intervention, thereby improving
public health outcomes and enabling more proactive disease management. The
expanded availability of OTC CGMs, exemplified by Dexcom Stelo for children, will
empower consumer-driven health initiatives, broadening access to preventative care and
early disease intervention across demographics. The competitive landscape is expected
to intensify as other manufacturers accelerate their dual-biomarker and OTC strategies,
fostering accelerated innovation within the wearable biosensor industry. Looking ahead,
the synergy of continuous sensor data with advanced Al and machine learning
algorithms promises to unlock personalized treatment recommendations and predictive
health alerts, heralding a new era of precision diabetes care. Continued advancements
in device miniaturization, extended wear duration, and multi-functionality will further
solidify the indispensable role of wearable biosensors in comprehensive chronic disease

management and proactive health monitoring.

Source: Unknown
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#02 MDPI Review: Hydrogel and Nanomaterial-
Integrated Wearable Biosensors for Real-Time
Biomedical Monitoring Explores Advanced Materials
and loT Integration

Published September 11, 2026 MDPI  Switzerland

| OVERVIEW

A new MDPI review details breakthroughs in wearable biosensors that integrate
hydrogels with nanomaterials like graphene and MXenes for real-time biomedical
monitoring. The paper focuses on soft biointerfaces, high-sensitivity signal
transduction, wireless connectivity, and loT integration, emphasizing biocompatibility,
stretchability, and long-term stability for biomarker detection in biofluids. This

technology offers significant potential for personalized medicine and early disease

diagnosis.



| IN DEPTH

Key Findings

Published on September 11, 2026, a comprehensive review in MDPI highlights
significant advancements in wearable biosensors that integrate hydrogels with various
nanomaterials, including graphene, carbon nanotubes, MXenes, and metallic
nanoparticles, for real-time biomedical monitoring. The review meticulously analyzes the
design and application of sensors that offer superior biocompatibility, stretchability, and
long-term stability. A key focus is placed on the development of soft biointerfaces, highly
sensitive signal transduction mechanisms, wireless data connectivity, and system-level
integration with the Internet of Things (loT). These innovations enable high-accuracy
detection of diverse biomarkers—such as glucose, lactate, cortisol, and electrolytes—
from non-invasive biofluids like sweat, tears, and saliva, signaling a paradigm shift in

personalized health management.

Technical / Clinical Details

The review emphasizes the critical role of hydrogels, citing their high biocompatibility,
hydration properties, and porous structures, which render them ideal matrices for
effectively dispersing nanomaterials and facilitating efficient interaction with analytes in
biofluids. Two-dimensional nanomaterials like graphene, carbon nanotubes, and
MXenes are particularly highlighted for their exceptional electrical conductivity, large
surface area, and mechanical strength, which significantly enhance electrochemical and
optical signal transduction. By incorporating these materials into hydrogels, researchers
have developed flexible and stretchable sensors that conform closely to the skin,
adapting to body movements and enabling prolonged continuous monitoring. Further
integration with 10T systems allows for real-time transmission of collected data to the
cloud, where Al and machine learning algorithms can analyze it to provide personalized

health assessments and early disease alerts.



Background & Context

Traditional biomedical monitoring methods have often been invasive or required periodic
visits to healthcare facilities, presenting challenges such as patient discomfort and a lack
of real-time data. Wearable biosensor technology has emerged as a rapidly advancing
field aimed at overcoming these limitations by enabling continuous health monitoring
anytime, anywhere. The synergistic combination of hydrogels and nanomaterials is
pivotal in enhancing both sensor performance—including sensitivity, selectivity, and
stability—and user experience, through improved comfort and durability. Research in this
domain is garnering substantial attention from both academia and industry, recognizing
its foundational role in realizing personalized, preventive, and remote healthcare

solutions.

Strategic Significance & Outlook

The technologies described in this review are poised to profoundly impact a wide array
of clinical applications, including glucose management for diabetic patients, optimization
of athletic performance, stress level monitoring, and early diagnosis of infectious
diseases and cancer. Specifically, the development of sensors with long-term stability
and in-situ regeneration capabilities will reduce device replacement frequency and
enhance practicality. Future efforts will likely focus on the development of multi-
functional sensor arrays, ensuring data security and privacy, and conducting extensive
clinical validations to facilitate widespread adoption in healthcare settings and the
general market. Further integration with Al and big data analytics will solidify the role of
wearable biosensors as 'continuous health labs,' deepening our understanding of

individual health and enabling optimal medical interventions.

Source: https://www.mdpi.com/2224-2708/15/5/74
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#03 Al-Assisted Microfluidic Light-Scattering Imaging
Achieves 94.75% Accuracy for Label-Free Single-Cell
Lymphoma Classification

Published September 07, 2026 MDPI  Switzerland

| OVERVIEW

Researchers developed an Al-assisted microfluidic platform integrating hydrodynamic
focusing and continuous light-scattering imaging with deep learning (ResNet50) to
achieve an average classification accuracy of 94.75% for label-free single-cell
lymphoma classification. This innovative system successfully distinguishes human B
and T lymphoblastic lymphoma cells, paving the way for rapid, non-invasive single-
cell analysis in intelligent healthcare. The breakthrough promises to advance cancer

diagnostics and personalized therapeutic strategies.



| IN DEPTH

Key Findings

A study published in MDPI on September 7, 2026, revealed that an Al-assisted
microfluidic light-scattering imaging platform achieved a high average classification
accuracy of 94.75% for label-free single-cell ymphoma classification. This system
successfully integrated hydrodynamic focusing, continuous optical scattering imaging,
and an advanced deep learning model (ResNet50) to accurately distinguish between
human B and T lymphoblastic lymphoma cells. This represents a significant leap towards
rapid and non-invasive diagnostic methods, eliminating the need for complex and time-
consuming cell labeling and preparation steps typically associated with conventional

techniques.

Technical / Clinical Details

The platform operates by first employing hydrodynamic focusing within a microfluidic
chip to precisely align individual cells and guide them through a light-scattering detection
zone. As each cell passes, continuous optical scattering imaging captures the unique
light-scattering patterns generated. These patterns provide a distinctive 'fingerprint' of
the cell's morphology, internal structure, and optical properties. The immense volume of
image data collected is then fed into a pre-trained deep learning model, ResNet50,
which autonomously classifies the cell types. Experimental validation using human B-
lymphoma cell lines and T-lymphoblastic lymphoma cell lines demonstrated an
impressive average classification accuracy of 94.75%. Crucially, the system effectively
discerns subtle differences between challenging cell subtypes, which are often difficult to

differentiate with standard methods.



Background & Context

Accurate diagnosis and selection of effective treatment strategies for lymphoma heavily
rely on detailed cell analysis tailored to specific disease types. Conventional diagnostic
approaches, such as flow cytometry and immunohistochemistry employing fluorescently
labeled antibodies, are prevalent but require extensive cell preparation, specialized
reagents, and sophisticated equipment. Furthermore, the act of labeling cells can
potentially alter their native physiological state. The label-free single-cell classification
system developed in this study addresses these limitations by simplifying sample
preparation, reducing analysis time, and potentially lowering diagnostic costs. Its non-
invasive nature allows for the analysis of cells while preserving their intrinsic
characteristics, which holds significant implications for the advancement of personalized

and precision medicine.

Strategic Significance & Outlook

This Al-assisted microfluidic light-scattering imaging platform is expected to directly
enhance the speed and accuracy of lymphoma diagnosis. Beyond lymphoma, the
technology shows promise for broad biomedical applications, including the detection of
other cancer cell types, circulating tumor cells (CTCs), infectious disease diagnostics,
and drug screening. Its capability for detailed single-cell analysis is particularly valuable
for understanding cancer heterogeneity and developing tailored therapeutic strategies. In
the future, this technology could be miniaturized into point-of-care (POCT) devices for
rapid diagnostics in clinics or remote settings. Continued research will undoubtedly
uncover its full potential in early disease detection and monitoring across various

pathological conditions.

Source: https://www.mdpi.com/2079-6374/16/9/500
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#04 Smart Biosensing Packaging and Al-Integrated

Edible Sensors Revolutionize Real-Time Food Safety
Monitoring

Published September 03, 2026 Research Communities International

| OVERVIEW

A review highlights groundbreaking advances in smart biosensing packaging and Al-
integrated edible sensors for dynamic, non-invasive, real-time food safety monitoring.
These systems utilize biosensors embedded in functional materials to detect spoilage
indicators like pH, VOCs, and microbial activity, integrating Al/machine learning for
predictive analytics and early contamination detection. This innovation significantly
enhances food safety and quality assurance across the supply chain, while also

contributing to waste reduction.



| IN DEPTH

Key Findings

A review published in Research Communities on September 3, 2026, emphasizes a
paradigm shift in food safety monitoring driven by smart biosensing packaging and
Artificial Intelligence (Al)-integrated edible sensors. This innovative approach enables
real-time, dynamic, and non-invasive monitoring of food quality and safety throughout its
shelf life. These systems leverage biosensors embedded within functional materials to
precisely detect spoilage indicators such as pH changes, volatile organic compounds
(VOCs), and microbial activity. By integrating Al and machine learning algorithms, they
achieve predictive analytics and early contamination detection, setting new standards for

food quality assurance.

Technical / Clinical Details

Smart biosensing packaging incorporates various sensor technologies to monitor food
conditions throughout its storage and transit. These include pH sensors to detect acidity
changes, gas sensors to identify specific spoilage gases or odors, and microbial sensors
to indicate the presence of pathogens. Edible sensors, constructed from biodegradable
or consumable materials, can be directly integrated into the food product itself, allowing
consumers to verify freshness and safety even before opening the package. Al and
machine learning play a crucial role by analyzing the vast amounts of data collected from
these sensors. They identify patterns and predict the risk of food degradation or
contamination. For instance, by learning the growth rates of microorganisms or
concentration changes of specific VOCs, these systems can detect incipient spoilage at
levels imperceptible to humans. This creates a 'digital twin' of the food product, allowing

its safety history to be traced.



Background & Context

Traditional food safety assessment methods have heavily relied on sampling, laboratory
analysis, and visual inspection, which are often time-consuming, costly, and lack real-
time capabilities. This has created a significant risk of missing food degradation or
contamination throughout the supply chain. Reducing food waste and ensuring
consumer trust are urgent challenges for the food industry, also highlighted in the United
Nations Sustainable Development Goals (SDGs). The convergence of smart packaging,
Al, and edible sensors offers a promising solution to these challenges, establishing new
benchmarks for guaranteeing food freshness and safety at every stage of the supply
chain. With global food safety regulations becoming more stringent, such technologies

provide a significant competitive advantage in the market.

Strategic Significance & Outlook

The widespread adoption of this technology is crucial for increasing transparency in food
freshness and safety, thereby building consumer trust. Al-driven sensors have the
potential to significantly reduce food waste by tracking the history of individual food
packages and suggesting optimized storage conditions and distribution routes. In the
future, these sensor systems are expected to become even smaller, more cost-effective,
and applicable to a wider variety of food types. Furthermore, integration with blockchain
technology could enable complete 'Farm-to-Fork' traceability for food products, offering a
powerful solution against food fraud and contamination issues. This represents a vital

step towards building a sustainable and intelligent food safety ecosystem.

Source: https://communities.springernature.com/posts/smart-biosensing-packaging-and-artificial-
intelligence-integrated-edible-sensors-for-detecting-shelf-life-a-paradigm-shift-in-real-time-food-safety-

monitoring
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#05 Systematic Review Finds POCT Reduces

Emergency Department Treatment Decision Time by
39.5% and Length of Stay by 29.2%

Published September 09, 2026 ResearchGate International

| OVERVIEW

A systematic review published on ResearchGate on September 9, 2026, reveals that
implementing Point-of-Care Testing (POCT) in emergency departments (EDs)
significantly reduces laboratory turnaround time and treatment decision time by
39.5%. Furthermore, POCT decreased overall ED length of stay by 29.2%, enabling
faster clinical decision-making without detrimental effects on major clinical outcomes.
These findings underscore POCT's efficacy as a powerful tool for improving efficiency

and quality of patient care in emergency medicine.



| IN DEPTH

Key Findings

A systematic review published on ResearchGate on September 9, 2026, unequivocally
demonstrated that the implementation of Point-of-Care Testing (POCT) in Emergency
Departments (EDs) leads to dramatic improvements in patient care efficiency and
quality. The primary finding of this review is that POCT not only substantially reduces
laboratory turnaround time but also cuts the time to treatment decision-making by an
average of 39.5%. Moreover, POCT was shown to decrease the overall ED length of
stay by 29.2%, crucially achieving these benefits without adverse effects on major
clinical outcomes. This substantiates POCT's essential role as a critical tool for

expediting and optimizing emergency medical care.

Technical / Clinical Details

This systematic review analyzed how POCT devices were evaluated from perspectives
of clinical efficacy, safety, and economics. POCT rapidly delivers a wide range of tests—
including blood gas analysis, electrolyte measurements, cardiac biomarkers, and rapid
infectious disease diagnostics—either within the ED or at the patient’s bedside. This
significantly reduces the time typically spent on specimen transportation to central labs,
waiting for tests, and reporting results. For instance, in suspected myocardial infarction
patients, POCT for troponin levels can yield results within minutes, accelerating
treatment initiation and potentially preventing further myocardial damage. The review
statistically demonstrated that EDs adopting POCT experienced a significant reduction in
average length of stay compared to conventional systems, directly translating to
improved patient satisfaction and reduced ED overcrowding. Safety analyses also
indicated no increase in misdiagnoses or treatment delays, reinforcing the reliability of
POCT.



Background & Context

Emergency departments face the dual challenge of managing a high volume of critically
ill patients who require rapid diagnosis and treatment, while simultaneously contending
with long test wait times and low bed turnover rates. In this context, POCT technology
has gained increasing attention for its ability to provide rapid test results, enabling
healthcare professionals to make more timely clinical judgments. Global healthcare
systems are under pressure to enhance patient-centric care and cost-efficiency, and
POCT is recognized as a vital means to achieve these goals. Particularly in remote or
resource-limited settings, POCT plays a crucial role in enhancing diagnostic capabilities

and bridging gaps in healthcare access.

Strategic Significance & Outlook

POCT will continue to grow in importance for enhancing the efficiency and quality of
emergency medical care. In the future, the development of even more sophisticated
POCT devices integrating advanced biosensors and Al technology is expected to enable
rapid in-ED execution of more complex diagnostics. This will lead to improved diagnostic
accuracy and further personalize treatment. Furthermore, seamless integration of POCT
data with electronic health record systems will streamline information sharing and
mitigate the risk of medical errors. The continuous evolution of this technology is poised
to lay the foundation for providing faster and higher-quality diagnostic services not only

in emergency medicine but also in primary and home healthcare settings.
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#06 MDPI Review Details Latest Advances in Metal-
Organic Frameworks as Functional Coatings for
Biosensor Construction, Enhancing Sensitivity and
Stability

Published September 07, 2026 MDPI  Switzerland

| OVERVIEW

A review published in MDPI on September 7, 2026, details recent advances in Metal-
Organic Frameworks (MOFs) as functional coatings for biosensor construction. The
paper focuses on interface engineering strategies to improve sensitivity, selectivity,
response speed, and stability. Innovative approaches such as defect engineering,
MOF-on-MOF heterostructure construction, and interface-assisted thin-film
fabrication are accelerating the development of flexible, miniaturized, and implantable
biosensors, paving the way for next-generation medical diagnostics and

environmental monitoring.



| IN DEPTH

Key Findings

A recent review article published in MDPI on September 7, 2026, thoroughly outlines
groundbreaking advancements in Metal-Organic Frameworks (MOFs) as functional
coatings that fundamentally enhance biosensor performance. The paper highlights
interface engineering strategies designed to boost the sensitivity, selectivity, response
speed, and long-term stability of MOF-based sensors. Notably, innovative approaches
such as defect engineering, the construction of MOF-on-MOF heterostructures, and
interface-assisted thin-film fabrication are emphasized. These progress points are
accelerating the realization of flexible, miniaturized, and even implantable biosensors,

opening new frontiers in medical diagnostics and environmental monitoring.

Technical / Clinical Details

MOFs, porous materials composed of metal ions and organic linkers, possess ideal
characteristics as functional coatings for biosensors due to their high surface area,
tunable pore sizes, and structural diversity. The interface engineering strategies
discussed in the review optimize the interaction between MOFs and sensor substrates,
enabling selective analyte adsorption and efficient signal transduction. For instance,
defect engineering involves intentionally introducing defects into the MOF structure to
increase binding sites for specific biomarkers, dramatically improving sensitivity. MOF-
on-MOF heterostructures achieve multifunctional or synergistic sensing capabilities by
stacking MOF layers with different properties. Furthermore, interface-assisted thin-film
fabrication techniques enable precise coating of MOFs onto flexible substrates,
facilitating the development of skin-conformable wearable sensors and miniaturized
implantable devices. These technologies are crucial for the high-precision detection of

biomolecules such such as enzymes, DNA, and proteins.



Background & Context

Biosensor technology plays a vital role in diverse fields, including medical diagnostics,
environmental monitoring, and food safety. However, many existing biosensors face
challenges such as insufficient sensitivity, low selectivity, stability issues, or
manufacturing complexity. MOFs have emerged as promising solutions to these
challenges, with their unique properties offering the potential to significantly enhance the
performance of sensor platforms. Particularly with the advent of personalized and
precision medicine, there is a growing demand for highly sensitive and specific
biomarker detection technologies. MOF-based biosensors are positioned to be a key

enabler in meeting this demand.

Strategic Significance & Outlook

The advancements in MOFs as functional coatings for biosensors will lead to the
development of more accurate and reliable medical diagnostic tools in the future.
Examples include early cancer detection, continuous glucose monitoring for diabetic
patients, and rapid diagnosis of specific infectious diseases. In environmental
applications, they could be utilized for real-time monitoring of water and air pollutants.
Moving forward, further optimization of MOF synthesis methods, development of
scalable manufacturing techniques, and detailed evaluation of biocompatibility and in-
vivo stability will be key to accelerating the practical application of these technologies.
The integration of MOFs with other nanomaterials and Al technologies is expected to

drive the development of next-generation intelligent biosensor systems.

Source: https://www.mdpi.com/2079-6412/16/9/1065
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#07 Terahertz Biophotonics Drives Metamaterial
Biosensor for Liver Cancer Biomarker Detection,
Revolutionizing Disease Diagnosis and Precision
Medicine

Published Published September 03, 2026  Facebook (Chemical Engineering Journalh\5 @D 5|F)
International

| OVERVIEW

Terahertz (THz) biosensing, highlighted in a recent *Chemical Engineering Journal*
article, is emerging as a transformative technology for early cancer detection and
diverse biomedical applications. Leveraging its non-destructive molecular
fingerprinting capabilities, a THz metamaterial biosensor, coupled with microfluidics,
has successfully identified liver cancer biomarkers. This advancement promises to
revolutionize disease diagnosis and precision medicine, with further potential through

integration with AlI/ML and 6G technologies.



| IN DEPTH

Background

Early cancer detection is paramount for improving treatment success rates and patient
prognosis. Conventional diagnostic technologies, however, frequently contend with
limitations such as invasiveness, inadequate sensitivity, and high detection limits.
Terahertz (THz) biosensing is garnering significant global attention as a next-generation
diagnostic technology poised to overcome these challenges. Amidst the accelerating
shift towards personalized medicine, there is an escalating demand for non-invasive and
highly sensitive biomarker detection techniques. THz technology holds the potential to
significantly enhance the accuracy of 'liquid biopsies' conducted from bodily fluids like
blood and urine. Furthermore, its anticipated integration with 6G communication
technologies is slated to become a critical component of future healthcare infrastructure,
enabling ultra-fast transmission and analysis of vast medical datasets, thereby

facilitating precise diagnostics and remote patient monitoring.

Key Findings

Terahertz (THz) biosensing has been identified as an exceptionally promising technology
for early cancer detection and a broad spectrum of biomedical applications. Its non-
destructive molecular fingerprinting capability offers distinct advantages over traditional
diagnostic methods. A notable recent achievement is the successful detection of liver
cancer biomarkers using a THz metamaterial biosensor, seamlessly integrated with
microfluidics. This innovation underscores the technology's considerable potential for
further enhancement through the incorporation of Artificial Intelligence/Machine Learning

(AI/ML) and next-generation 6G communication technologies.



Technical/Clinical Details

Terahertz waves, positioned within the electromagnetic spectrum between microwaves
and infrared, possess unique properties ideal for detecting the vibrational and rotational
transitions of biomolecules. This capability allows for the precise identification of specific
molecular 'fingerprints' without inducing sample damage. The THz metamaterial
biosensor described leverages engineered microstructures (metamaterials) to
significantly enhance the interaction between THz waves and target analytes, thereby
boosting detection sensitivity. For liver cancer biomarker detection, this sensor
demonstrated the ability to capture specific molecular signals from trace biological
samples, indicating the potential for early disease manifestation. The integration of
microfluidic technology facilitates automated, miniaturized sample processing, leading to
rapid and highly efficient analytical throughput. Moreover, the incorporation of Al/ML
algorithms can effectively extract subtle, disease-specific patterns from complex THz

spectral data, further augmenting diagnostic accuracy.

Strategic Significance and Outlook

The advancements in THz biosensing are poised to instigate a significant paradigm shift
in disease diagnosis, particularly for early cancer detection. The successful identification
of liver cancer biomarkers strongly indicates the broader applicability of this technology
across various other cancer types and diseases. Looking ahead, these THz sensors are
expected to evolve into miniaturized, portable devices, enabling advanced point-of-care
(POCT) diagnostics and seamless home monitoring. Through the integration of Al/ML
and 6G technologies, THz biosensing is positioned to become a cornerstone in
delivering real-time, personalized health information, thereby accelerating the realization
of precision and preventive medicine. Future research and development efforts are
anticipated to concentrate on expanding biomarker applicability, reducing costs, and

enhancing scalability for widespread adoption.

Source: https://www.facebook.com/BiosensorsMDPI/posts/were-excited-to-announce-the-first-article-
publication-in-another-special-issue-/1081353184889059/
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#08 ResearchGate Review: Al-Assisted Bioprinting
Strategies for Wearable Biosensors Detail Al
Integration from Design to Data Interpretation

Published September 09, 2026 ResearchGate (PDF) International

| OVERVIEW

A review published on ResearchGate on September 9, 2026, summarizes the latest
advancements in Al-assisted additive manufacturing (bioprinting) for wearable
biosensors. The paper demonstrates how Al optimizes material selection, fabrication
parameters, quality monitoring, and complex data interpretation from continuous,
non-invasive physiological and biochemical signals across the entire development
lifecycle—from pre-printing design to in-process monitoring and post-printing signal
analysis. This accelerates the realization of next-generation personalized healthcare

devices.



| IN DEPTH

Key Findings

A review published on ResearchGate on September 9, 2026, provides a comprehensive
analysis of the transformative role Atrtificial Intelligence (Al) plays in the development of
wearable biosensors manufactured through additive manufacturing, particularly
bioprinting. The primary finding of this paper is its elucidation of how Al drives
optimization throughout the entire development lifecycle, from the initial design phase of
the sensor, through in-process quality control during manufacturing, to the real-time
interpretation of complex physiological signals obtained from the sensor. This integration
enables efficient material selection, precise adjustment of manufacturing parameters,
automated quality monitoring, and sophisticated data interpretation of continuous, non-
invasive biosignals, thereby accelerating the realization of next-generation personalized

healthcare devices.

Technical / Clinical Details

Al plays multifaceted roles in the bioprinting process of wearable biosensors. In the pre-
printing stage, Al simulates various combinations of bioinks and substrate materials,
predicting optimal material compositions for biocompatibility, conductivity, mechanical
properties, and sensing performance, which significantly reduces trial-and-error
iterations. During in-process monitoring, Al-powered vision systems and sensors
continuously oversee critical parameters such as layer thickness, pattern accuracy, and
material uniformity in real-time, detecting anomalies and making automatic corrections to
ensure consistent manufacturing quality. In the post-printing phase, Al/machine learning
algorithms analyze vast amounts of physiological (heart rate, body temperature, activity
levels) and biochemical (glucose, lactate, cortisol) data collected from wearable sensors.
This analysis enables accurate detection of changes in an individual's health status,
identification of early disease indicators, and provision of personalized health
management insights. Particularly in multivariate data pattern recognition and anomaly

detection, Al far surpasses human capabilities.



Background & Context

Wearable biosensors hold immense potential for continuous health monitoring, early
disease detection, and personalized medicine. However, their manufacturing presents
inherent challenges related to material complexity, micro-scale precision, and
compatibility with biological environments. Bioprinting is an emerging additive
manufacturing technology that offers a promising solution to these challenges, enabling
the custom fabrication of sensors with complex 3D structures. The integration of Al
further enhances the efficiency and precision of this bioprinting process, becoming
indispensable for the mass production of highly functional wearable sensors. The global
health and medical industry faces growing demand for non-invasive and continuous
monitoring solutions, and Al-assisted bioprinting is positioned as a key technology

driving this market growth.

Strategic Significance & Outlook

Al-assisted bioprinted wearable biosensors are poised to play a central role in the future
of healthcare. Future developments are expected to include the manufacturing of more
complex multi-functional sensor arrays, the creation of bio-integrated devices, and the
realization of closed-loop systems with intelligent feedback loops. For instance,
applications such as artificial pancreases that automatically deliver insulin based on
glucose levels, or drug delivery devices that optimize medication dosage, are within
sight. This technology will bring innovation to diverse fields, including chronic disease
management, athletic performance enhancement, health monitoring for the elderly, and
physiological data monitoring for military personnel. It will significantly contribute to the
realization of more personalized and preventive healthcare. Ultimately, the data
generated by these sensors may be integrated with individual genetic and lifestyle data

to construct truly comprehensive precision medicine platforms.
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#09 DTU Research Advances SERS Nano- and
Microsystems for Biomedical Applications, Developing
Magnetically Guided Nanotubes for Single-Cell
Analysis

Published Published September 04, 2026 DTU Research Database 7> ~N—7

| OVERVIEW

Arecent DTU study (Sept 4, 2026) showcases Surface-enhanced Raman
spectroscopy (SERS) as a game-changing analytical technique for biomedical
sensing, offering molecular specificity and single-molecule sensitivity. This research
leverages advancements in plasmonic nanomaterials and microfabrication to develop
advanced SERS platforms, crucially demonstrating magnetically guided nanotubes
for localized, ultrasensitive single-cell analysis. This breakthrough promises
transformative potential for disease diagnosis and fundamental biological research by

enabling unprecedented detection capabilities at the cellular level.



| IN DEPTH

Background

The relentless pursuit of highly sensitive and specific detection methods remains a
cornerstone in bioanalysis and diagnostics, crucial for early disease detection, effective
treatment monitoring, and unraveling fundamental biological processes. Traditional
spectroscopic and immunological techniques, while foundational, often face limitations in
achieving the requisite sensitivity or multiplexing capabilities, especially for single-cell
resolution. Surface-enhanced Raman spectroscopy (SERS) has emerged as a
profoundly promising alternative, offering a pathway to overcome these hurdles. Its
potential is particularly acute within the burgeoning fields of personalized and precision
medicine, where granular, single-cell level biological insights are indispensable. This
transition of SERS from laboratory curiosity to practical clinical tool has been significantly
propelled by the synergistic convergence of plasmon engineering, nanotechnology, and

advanced microfabrication.

Key Findings

A groundbreaking study, recently published in the DTU Research Database on
September 4, 2026, spotlights Surface-enhanced Raman spectroscopy (SERS) as a
transformative analytical technique for biomedical and bioanalytical sensing. This
research emphatically demonstrates SERS's unparalleled capacity for molecular
specificity and ultra-high sensitivity, extending to the single-molecule level. The core
innovation lies in harnessing cutting-edge advancements in plasmonic nanomaterials
and microfabrication to dramatically accelerate the development of advanced SERS
platforms. A particular breakthrough highlighted is the application of magnetically guided
nanotubes for highly localized and ultrasensitive single-cell analysis. This method
promises to unlock unprecedented capabilities for understanding cellular states,
fundamentally altering approaches to disease diagnosis and advancing fundamental

biological research.



Technical Advancements and Mechanism

SERS operates on the principle of dramatically enhancing Raman scattering signals
from molecules adsorbed onto rough metal surfaces, particularly plasmonic
nanostructures. This phenomenon lowers detection limits to an unprecedented degree,
facilitating single-molecule analysis. The DTU study underscores significant progress in
the design and synthesis of next-generation plasmonic nanomaterials, including
optimized gold and silver nanoparticles and graphene-based composites, which are
critical for boosting SERS substrate sensitivity and reproducibility. Concurrently,
advanced microfabrication techniques have enabled the precise integration of these
plasmonic structures into sophisticated microfluidic chips and other miniaturized
analytical devices. A central technical highlight is the development of magnetically
guided nanotubes for single-cell analysis. This innovative approach involves embedding
magnetic nanoparticles within SERS-active nanotubes, allowing precise navigation to
specific cells via an external magnetic field. This enables localized SERS analysis
directly at the cell membrane or intracellularly, offering a non-invasive, ultra-sensitive

means to probe individual cellular states and responses with exquisite detail.

Strategic Significance and Future Outlook

The pioneering advancements in SERS-based nano- and microsystems are set to
revolutionize a broad spectrum of biomedical applications. These include the ultra-early
detection of nascent cancer cells, precise identification of circulating tumor cells (CTCs),
rapid and accurate diagnosis of infectious diseases, and sophisticated biomarker
analysis for neurological disorders. Critically, localized and target-specific
methodologies, epitomized by the magnetically guided nanotubes, will yield invaluable
insights into cellular heterogeneity—a cornerstone for developing truly personalized and
precision treatment strategies. Looking ahead, these sophisticated SERS platforms are
envisioned to evolve into portable, user-friendly point-of-care (POCT) devices,
significantly expanding their accessibility across diverse healthcare settings and
research environments. Furthermore, the integration of artificial intelligence promises to
accelerate automated analysis and pattern recognition within complex SERS spectral
datasets, dramatically enhancing diagnostic accuracy and speed, thereby ushering in a

new era of ultra-sensitive bioanalysis.
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#10 PMC Reviews Microfluidic Tools for Delineating
NK Cell Biology, From Single-Cell Analysis to 3D Micro
Physiological Systems, Integrating Cancer Cell Targets

Published September 07, 2026 PMC USA

| OVERVIEW

A comprehensive review published in PMC on September 7, 2026, assesses the
innovative progress of microfluidic technologies for studying Natural Killer (NK) cell
biology. The paper focuses on single-cell phenotypic and functional analysis,
migration dynamics, and NK-target cell interactions within complex
microenvironments. Notably, it highlights advancements in 2D lab-on-chip device
design for chemical gradient generation and enhanced co-culture capabilities for
exploring NK-cancer crosstalk, providing critical insights for cancer immunotherapy

development.



| IN DEPTH

Key Findings

A comprehensive review article published in PMC on September 7, 2026, meticulously
evaluates the transformative impact of microfluidic technologies on the field of Natural
Killer (NK) cell biology research. The main achievement of this review is its systematic
consolidation of advancements in microfluidic tools designed to elucidate NK cell
phenotype and function at the single-cell level, their migration dynamics, and the
complex interactions between NK cells and target cells (particularly cancer cells) within
intricate microenvironments. Special emphasis is placed on innovations in 2D lab-on-
chip device design for generating precise chemical gradients and enhanced co-culture
capabilities for exploring critical crosstalk between NK cells and cancer cells, offering

insights highly relevant for the development of next-generation cancer immunotherapies.

Technical / Clinical Details

The review elaborates on how various microfluidic platforms are utilized in NK cell
research. In single-cell analysis techniques, microfluidic droplet generation and
microchamber arrays enable high-throughput analysis of individual NK cells' cytokine
secretion, cytotoxicity, and gene expression profiles. This allows for a deeper
understanding of NK cell heterogeneity and the identification of NK cell subsets with
differing therapeutic responses. Microfluidic devices also excel in their ability to recreate
physiologically relevant chemical gradients, facilitating detailed studies of how NK cells
migrate towards cancer cells or sites of infection. Furthermore, by constructing 2D or 3D
culture environments on microfluidic chips, researchers can mimic complex interactions
between NK cells, cancer cells, and other immune cells in vitro. This enables real-time
visualization and quantification of intercellular communication, adhesion, and killing
mechanisms. These technologies provide invaluable information for optimizing NK cell-
based therapeutic strategies by revealing subtle intercellular interactions and dynamics

often overlooked by conventional bulk assays.



Background & Context

Natural Killer (NK) cells are crucial lymphocytes of the innate immune system,
recognizing and killing virus-infected and cancerous cells in a non-MHC-restricted
manner. NK cell-based cancer immunotherapies hold great promise due to their high
safety and efficacy, yet much remains unknown about NK cell behavior in vivo and their
complex interactions with the tumor microenvironment. Traditional in vitro research
methods, due to their simplistic environments, have been insufficient in replicating the
complex in-vivo conditions. Microfluidic technology has emerged as a groundbreaking
tool in NK cell biology research because of its ability to precisely control the cell culture
environment at the micro-scale, thereby more faithfully mimicking in-vivo
microenvironments such as cell density, nutrient gradients, and shear stress. This
technology contributes to a deeper understanding at the cellular level and supports the

development of more effective NK cell therapies.

Strategic Significance & Outlook

Advances in NK cell biology research using microfluidic tools will directly impact the
development of cancer immunotherapies. In particular, new insights into NK cell
activation, exhaustion, and the performance evaluation of genetically modified NK cells
will inform and optimize clinical trial designs. In the future, these microfluidic platforms
are expected to be utilized for 'personalized' drug screening and therapeutic efficacy
prediction using patient-derived cancer cells and NK cells. Moreover, the integration with
3D bioprinting technology will enable the development of more complex and biomimetic
‘organ-on-chip' systems, allowing for a more comprehensive study of NK cell-organ
interactions. Continuous research in this field is projected to improve the clinical success
rates of NK cell therapies and bring forth new strategies to enhance the prognosis for

cancer patients.

Source: https://pmc.ncbi.nim.nih.gov/articles/PMC13333826/
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#11 PICA Delivers High-Precision, Reliable Biosensor
PCB & Flex Circuit Manufacturing Solutions for
Wearable and Environmental Applications

Published September 03, 2026 PICA USA

| OVERVIEW

On September 3, 2026, PICA launched high-precision PCB and flex circuit solutions
for accurate and repeatable biological and environmental detection, targeting
wearable body analyzers, environmental biosensing, and medical devices. The
company emphasizes measurement accuracy, contamination control, electrode
quality, and scalable manufacturability of thin, conformable circuits to enhance the
performance and reliability of next-generation biosensor devices. This technology
forms a crucial foundation for personalized health management and widespread

environmental monitoring.



| IN DEPTH

Key Findings

On September 3, 2026, PICA announced the provision of high-precision Printed Circuit
Board (PCB) and flexible circuit solutions specifically tailored for wearable body
analyzers, environmental biosensing (e.g., toxin detection, food safety), and advanced
medical devices. These solutions are expected to significantly enhance the performance
and reliability of next-generation biosensor devices by enabling accurate and repeatable
detection of biological and environmental parameters. PICA is particularly focused on
ensuring measurement accuracy, rigorous contamination control, optimized electrode

quality, and the scalable manufacturability of thin, body-conformable circuits.

Technical / Clinical Details

PICA's PCB and flexible circuit offerings are meticulously designed to integrate minute
sensor elements and accurately capture faint biosignals or environmental signals without
interference from noise. High-precision lithography and etching techniques minimize the
spacing between electrodes, maximizing sensitivity and selectivity. Flexible circuits are
formed on pliable substrates like polyimide, ensuring comfort and durability for wearable
devices worn directly on the skin. Applications include multi-channel biopotential
recording (ECG, EEG, EMG), detection of electrolytes and glucose in sweat, and
electrode arrays for detecting trace pathogens or chemicals in the environment. The
manufacturing process adheres to stringent cleanroom environments and quality control
standards, minimizing electrode surface contamination to guarantee long-term sensor
stability and reliability. This enables enhanced accuracy in clinical diagnostics, the
realization of continuous health monitoring, and early detection of hazardous substances

in the environment.



Background & Context

In recent years, the wearable devices and environmental sensor markets have
expanded rapidly, driving a growing demand for smaller, higher-performing, and more
reliable electronic circuits. In the biosensor field, biocompatibility, flexibility, and long-
term stability are critical design requirements. Conventional rigid PCBs often struggled to
meet all these demands, but advancements in flexible circuit technology have enabled
the manufacture of devices that conform to body shapes and are comfortable to wear.
PICA's expertise addresses these challenges by providing circuits that meet stringent
medical-grade quality standards, thereby catering to the needs of medical device
manufacturers and research institutions. This forms a foundational element for
accelerating the adoption of biosensors in personalized healthcare, preventive medicine,

and smart city infrastructure.

Strategic Significance & Outlook

PICA's technologies are poised to play a central role in the future of healthcare and
environmental monitoring. Wearable bio-analyzers will continuously monitor multiple
biomarkers such as heart rate, respiration rate, body temperature, and glucose levels,
contributing to early disease detection and health maintenance. In environmental
biosensing, these circuits will enable real-time detection of trace harmful substances in
water and air, contributing to public health protection. Moving forward, PICA is expected
to further integrate with Al and machine learning algorithms, developing circuit solutions
that can more intelligently analyze sensor data and provide personalized insights to
users. Furthermore, reductions in manufacturing costs and improved scalability will be

key to the broader market penetration of these innovative biosensor technologies.

Source: https://vertexaisearch.cloud.google.com/grounding-api-
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#12 Next-Gen Sweat Sensors Transform Skin Patches
into ‘Continuous Health Labs' for up to 21 Days,
Tracking Multiple Biomarkers

Published September 09, 2026  Nelson Advisors USA
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| OVERVIEW

An article from Nelson Advisors on September 9, 2026, details how advancements in
sweat sensors are transforming skin patches beyond simple activity trackers into
‘continuous health labs' capable of functioning for up to 21 days. Innovations like in-
situ regeneration enable stable tracking of multiple biomarkers, including glucose,
lactate, sodium, and potassium, from perspiration, showing promising results for
managing hydration, stress, metabolic health, and early disease detection. This

opens new possibilities for personalized health monitoring.



| IN DEPTH

Key Findings

An article by Nelson Advisors on September 9, 2026, highlights how next-generation
sweat sensors are significantly expanding beyond conventional activity tracking,
transforming skin patches into 'continuous health labs' capable of sustained operation for
up to 21 days. Crucially, innovative technologies such as in-situ regeneration have
dramatically enhanced the long-term stability and reliability of these sensors. This
advancement enables continuous and stable tracking of multiple physiological
biomarkers from sweat, including glucose, lactate, sodium, and potassium. The
technology shows considerable promise for managing hydration status, stress levels,
fatigue, metabolic health, and even detecting early signs of specific diseases, thereby

opening new avenues for personalized health monitoring.

Technical / Clinical Details

Next-generation sweat sensors integrate advanced microfluidic systems with
electrochemical or optical biosensor arrays. Sweat collection is non-invasive compared
to blood, and sweat is known to reflect many blood-borne biomarkers such as glucose,
lactate, electrolytes, and cortisol. A key technical innovation is the 'in-situ regeneration’
capability of the sensors. This involves incorporating mechanisms that automatically
restore sensor activity if the surface becomes fouled or its function degrades,
dramatically extending device wear time from a few days to up to 21 days. This
regeneration ensures stable signal acquisition over prolonged periods, providing reliable
continuous data. Collected data is transmitted via Bluetooth or similar protocols to
smartphones or cloud platforms, where it is analyzed by specialized algorithms and Al,

providing users with personalized, real-time insights into their health status.



Background & Context

The wearable healthcare market is experiencing rapid growth, with consumers
increasingly seeking more comprehensive and personalized health monitoring solutions.
While conventional wearable devices were limited to basic physiological metrics like
heart rate and step counts, sweat sensors are bringing new value to this market by
enabling access to more detailed biochemical information. However, the practical
application of sweat sensors has faced challenges such as variability in sweat rate, the
influence of body temperature and exercise on measurements, and issues related to
sensor stability and durability. In-situ regeneration technology addresses many of these
key challenges, representing a crucial step for sweat sensors to transition from mere

wellness devices to clinically relevant, medical-grade devices.

Strategic Significance & Outlook

The advancements in sweat sensors will significantly shape the future of personalized
and preventive medicine. The extended wear duration of up to 21 days allows for the
identification of long-term health trends, creating new opportunities in chronic disease
management, medication efficacy monitoring, and athletic performance optimization. In
the future, these sensors are expected to evolve into multi-functional platforms capable
of simultaneously detecting multiple disease biomarkers. By deepening their integration
with Al, they may offer more sophisticated health prediction models that combine
individual genetic and lifestyle data. However, establishing robust correlations between
biomarker levels in blood and sweat, and overcoming challenges in cost-efficiency and
quality control for mass production, remain critical aspects to be addressed for the

widespread adoption of this technology.

Source: https://www.healthcare.digital/single-post/nelson-advisors-how-next-generation-sweat-sensors-

could-turn-a-skin-patch-into-a-continuous-health
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#13 Adelaide University's 'Twisted Light' Breakthrough

Enables Faster, More Sensitive Disease Detection from
Minute Samples

Published Published September 10, 2026 ARTIC (77 L —RKKEHNSD5|f) Australia
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| OVERVIEW

Adelaide University has pioneered a groundbreaking 'twisted light' technology,
promising significantly faster and more sensitive medical diagnostics, particularly with
minuscule sample volumes. This innovation, leveraging light's Orbital Angular
Momentum (OAM), is poised for integration into compact lab-on-a-chip devices. Such
advancements are set to revolutionize real-time analysis of tiny biological samples,

critically improving early disease detection and next-generation point-of-care testing.



| IN DEPTH

Background

Early disease detection and diagnosis are indispensable for improving treatment
success rates and reducing healthcare costs. However, many existing diagnostic
technologies face challenges such as requiring large sample volumes, lengthy analysis
times, or specialized equipment. Particularly for diseases like cancer and infectious
diseases, accurate diagnosis at an early stage significantly impacts patient prognosis.
Lab-on-a-chip technology has garnered attention as a promising platform to address
these challenges, simplifying and accelerating diagnostic processes. The 'twisted light'
technology further extends the capabilities of lab-on-a-chip, enabling ultra-sensitive and

rapid analysis from extremely minute samples, thus opening new frontiers in diagnostics.

Key Findings

On September 10, 2026, ARTIC, citing research from Adelaide University, reported a
groundbreaking technology that leverages the properties of 'twisted light' (light with
Orbital Angular Momentum: OAM). This technique holds the potential to dramatically
enhance the speed and sensitivity of medical tests, especially when dealing with minute
sample volumes. This innovation is expected to be integrated into compact lab-on-a-chip
devices, enabling real-time analysis of extremely small biological samples. It promises to
have a significant impact on advancing next-generation point-of-care testing (POCT),
thereby improving early disease detection and streamlining the overall diagnostic

process.



Technical / Clinical Details

"Twisted light' (light carrying Orbital Angular Momentum: OAM) possesses unique
properties due to its helical wavefront, distinct from conventional light. Researchers at
Adelaide University have developed a system that exploits the peculiar behavior of this
OAM light when interacting with minute particles and molecules to detect the presence
and concentration of analytes with high sensitivity. Specifically, by precisely controlling
samples within a microfluidic chip and illuminating them with OAM light, it became
possible to identify specific biomarkers (e.g., proteins secreted by cancer cells or viral
particles) in very small volumes of liquid more rapidly and accurately than conventional
methods. This technology is exceptionally sensitive to subtle changes in the optical
properties of the target analytes, significantly reducing measurement time while pushing
detection limits even lower. This enables applications such as early detection of disease

markers from blood samples of less than 10 pL.

Strategic Significance & Outlook

This 'twisted light' technology is expected to have broad applications in the medical
diagnostics field. Particularly, if integrated into small, portable POCT devices, it could
enable rapid, specialized testing in outpatient clinics, remote healthcare settings, and
even patients' homes. This would dramatically improve disease screening, diagnosis,
and treatment monitoring. For example, it could enhance the accuracy and speed of
'liquid biopsies' for detecting cancer biomarkers from a single drop of blood, or enable
real-time monitoring of viral loads for infectious diseases. In the future, by combining this
technology with Al and machine learning, intelligent diagnostic systems capable of
diagnosing diseases from complex biomarker patterns and proposing personalized
treatment strategies may become a reality. This innovation is expected to contribute

significantly to the advancement of precision medicine.

Source: https://artic.org.au/2026/09/10/twisted-light-breakthrough-could-enable-earlier-disease-detection/
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#14 Apple Acquires Sonera for Biomagnetic Chip
Technology, Revolutionizing Wearable Health
Monitoring with Non-Contact Brain and Muscle Activity
Detection

Published September 08, 2026  Gotechtor USA

| OVERVIEW

Gotechtor reported on September 8, 2026, that Apple has acquired Sonera, a startup
developing biomagnetic chips capable of detecting neuromuscular signals (brain and
muscle activity) without direct skin contact. This acquisition could enable new forms
of health monitoring in wearable devices like the Apple Watch, moving beyond current
optical/electrical sensors. It is expected to open new frontiers for applications such as

prosthetic control, disease biomarker detection, and advanced sports performance

tracking.



| IN DEPTH

Key Findings

As reported by Gotechtor on September 8, 2026, Apple has acquired Sonera, a
California-based startup renowned for developing an innovative biomagnetic chip
capable of detecting neuromuscular signals—specifically brain and muscle activity—
without direct skin contact. This strategic acquisition is poised to fundamentally
transform the health monitoring capabilities of wearable devices such as the Apple
Watch. Sonera's technology is expected to transcend the limitations of current optical
(PPG) and electrical (ECG) sensors found in contemporary wearables, enabling
unprecedented applications including intuitive prosthetic control, detection of specific
disease biomarkers, and advanced sports performance tracking, thereby ushering in the

next frontier of wearable technology.

Technical / Clinical Details

The biomagnetic chip developed by Sonera possesses the capability to detect extremely
faint biomagnetic fields non-invasively. Brain and muscle activities generate minute
magnetic fields due to neural electrical impulses. This chip combines highly sensitive
magnetic sensors (e.g., MR sensors, SQUID sensors) with advanced signal processing
algorithms to accurately extract these signals from background noise. Unlike
conventional sensors that require direct skin contact or conductive gels, this non-contact
technology enables more comfortable and continuous monitoring, minimizing
interference with the wearer's daily life by collecting electroencephalography (EEG) or
electromyography (EMG) data through clothing or with only slight proximity to the skin.
This will provide unprecedented health insights, such as monitoring brain activity during
sleep, early detection of muscle fatigue during exercise, and even identifying early signs

of specific neurological disorders like epilepsy or Parkinson's disease.



Background & Context

The wearable healthcare market has experienced rapid growth, exemplified by the
success of the Apple Watch, yet existing sensor technologies still face limitations.
Specifically, non-invasive yet highly accurate detection of biosignals and comfortable,
long-term wear remain significant challenges. Sonera's biomagnetic chip technology has
the potential to bridge this gap, enabling the collection of deeper, more granular
biological information. For Apple, this acquisition is viewed as a strategic move to
strengthen its leadership in the healthcare sector and expand its product portfolio from
mere fitness tracking to more advanced medical diagnostic and preventive tools. This is
crucial for establishing Apple's competitive advantage amidst other tech giants like

Amazon and Google also vying for market share in the healthcare sector.

Strategic Significance & Outlook

The integration of Sonera's biomagnetic chip technology has the potential to redefine the
future of wearable healthcare. In the short term, next-generation Apple Watch models
are expected to feature this technology, significantly enhancing existing functionalities
such as sleep brainwave monitoring and more accurate stress level measurements.
Long-term, this technology could evolve into interfaces for more intuitive prosthetic
control in conjunction with external devices, diagnostic tools for non-invasively detecting
biomarkers of specific neurodegenerative diseases, or advanced sports science tools for
detailed analysis of an athlete's training load and recovery status. While regulatory
approval processes and data privacy protection may pose challenges, this non-contact
biomagnetic sensing is ultimately projected to significantly expand the medical-grade
accuracy and application scope of wearable devices, contributing to the advancement of

personalized medicine.

Source: https://www.gotechtor.com/apple-acquires-sonera-biomagnetic-sensing-apple-watch/
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#15 Single-Cell Analysis, Microfluidics, Biosensors,

and Al Drive Diagnostic Innovation for Faster, More
Precise Detection

Published Published September 07, 2026 =5 #ZE International
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| OVERVIEW

A recent industry overview highlights how the integration of single-cell analysis,
microfluidics, biosensors, and artificial intelligence (Al) is revolutionizing diagnostic
capabilities. These innovations enable the investigation of broader biological signals
and interpretation of complex biomarker signatures, facilitating earlier and more
accurate disease detection. Crucially, their potential for decentralized and remote

diagnostics promises a fundamental transformation in future healthcare delivery.



| IN DEPTH

Background

Modern medicine is rapidly advancing towards more personalized, preventive, and
accessible care models. Historically, diagnostic methods have relied on centralized
laboratory facilities, which often entail lengthy processing times and significant logistical
challenges, particularly in urgent medical scenarios or geographically remote regions.
The critical importance of early detection for diseases such as cancer, cardiovascular
conditions, and infectious diseases, directly impacting treatment success rates, has
intensified the demand for rapid and precise diagnostic technologies. The synergistic
convergence of single-cell analysis, microfluidics, biosensors, and Al offers powerful,
multifaceted solutions to these pressing needs. As a result, diagnostic capabilities are
expanding beyond traditional hospitals and research laboratories into local clinics,
pharmacies, and even directly into patients' homes, thereby accelerating the

development of a decentralized healthcare ecosystem.

Key Findings

A comprehensive industry overview, dated September 7, 2026, unequivocally states that
groundbreaking advancements in diagnostic technology are powered by four core
domains: single-cell analysis, microfluidics, biosensors, and Artificial Intelligence (Al).
The integrated application of these technologies is facilitating unprecedentedly rapid and
precise disease detection, even at their incipient stages. These sophisticated tools are
fundamentally reshaping the diagnostic paradigm by expanding the scope of
investigable biological signals and enabling the interpretation of increasingly complex
biomarker signatures. Furthermore, the overview underscores their profound
significance in enabling decentralized and remote diagnostics, promising substantial

improvements in patient care accessibility and operational efficiency.



Technical/Clinical Details

Single-cell analysis provides the capability to scrutinize gene expression, proteins, and
metabolites at the resolution of individual cells, thereby enabling highly precise
diagnostics that meticulously account for tissue heterogeneity. Microfluidics involves
the precise manipulation of minute fluid volumes within microscopic channels, inherently
reducing reagent consumption, significantly shortening analysis times, and achieving
high-throughput processing. This technology facilitates efficient multi-analyte testing
from minimal sample volumes, such as a single drop of blood, or enables highly effective
cell separation and enrichment. Biosensors are sophisticated devices engineered for
the highly sensitive, real-time detection of specific biomolecules (e.g., glucose, DNA,
proteins, viruses), leveraging diverse transduction principles including electrochemical,
optical, and piezoelectric mechanisms. Artificial Intelligence (Al) serves as the crucial
analytical engine, processing the immense datasets generated by these three
antecedent technologies. Al algorithms are adept at recognizing complex patterns and
constructing robust diagnostic models capable of identifying subtle disease indicators
that might escape human expert observation. For instance, Al can seamlessly integrate
multi-dimensional data streams from biosensors with comprehensive patient clinical
information to yield more accurate disease risk scores and refined prognostic

predictions.



Strategic Significance & Outlook

The profound fusion of these innovative technologies is set to fundamentally reshape the
future landscape of diagnostics. Looking ahead, we anticipate the seamless integration
of multifunctional lab-on-a-chip devices with Al, enabling the real-time analysis of
dozens, even hundreds, of biomarkers from remarkably small biological samples. This
convergence will dramatically enhance personalized disease screening, facilitate earlier
interventions, and provide more precise monitoring of treatment responses. Crucially,
their integration with advanced telehealth platforms and wearable devices will empower
patients to receive specialized diagnoses and continuous health monitoring remotely,
from the convenience and comfort of their homes. However, the widespread adoption of
these novel diagnostic tools hinges on several critical factors: the streamlining of
approval processes by regulatory bodies, robust solutions for data privacy and security,
and the adaptive evolution of healthcare system reimbursement models. These
synergistic technologies are not merely incremental improvements; they are poised to
fulfill the ambitious promise of precision medicine and become a central driving force in

significantly elevating global health and well-being.
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#16 University of Calgary Launches 'We-TRAC"
Graduate Program for Wearable Sensor Development,
Advancing Sports, Injury Prevention, and Health
Monitoring

Published Published September 10, 2026  Facebook (/LA —KEF XA OI—)
Canada

| OVERVIEW

The University of Calgary officially launched its We-TRAC (Wearable Technology
Research and Collaboration) graduate program on September 10, 2026. This
multidisciplinary initiative aims to equip students with the expertise needed to develop
advanced wearable sensor systems, addressing applications from optimizing sports
performance and injury prevention to comprehensive health monitoring. We-TRAC is
positioned to cultivate specialized talent and accelerate innovation in the rapidly

evolving wearable technology sector.



| IN DEPTH

Background

In recent years, wearable technology has rapidly expanded its application scope,
ranging from consumer fitness trackers to medical-grade diagnostic devices. However,
the sector's growth has often been hampered by a shortage of highly specialized,
interdisciplinary talent. Developing advanced wearable sensor systems necessitates a
deep understanding of materials science, electrical engineering, data science, and
human physiology. The We-TRAC program is a strategic initiative designed to bridge this
talent gap and cultivate the next generation of innovators and researchers. Its objective
is to support the growth of both the Canadian and international wearable technology
industries, fostering the creation of new products and services across healthcare, sports,

and lifestyle sectors.

Key Findings

On September 10, 2026, the Kinesiology Faculty at the University of Calgary officially
launched the groundbreaking 'We-TRAC' (Wearable Technology Research and
Collaboration) Training Program. This graduate initiative is specifically designed to
cultivate specialized talent for advanced wearable sensor system development,
addressing the rapid advancements and complex nature of wearable technology. The
program focuses on providing students with essential interdisciplinary knowledge and
skills, aiming to deliver practical, entry-level experience in crucial application areas such
as optimizing sports performance, predicting and preventing injuries, and broader

personal health monitoring.



Technical and Clinical Focus

The We-TRAC program features a comprehensive curriculum spanning diverse
disciplines, including engineering, computer science, biomechanics, physiology, clinical
medicine, and data science. Students gain expertise across the entire development
lifecycle of wearable sensor systems, from sensor design and manufacturing (e.g.,
flexible electronics, microfluidic-based biosensors) to data acquisition and processing
(e.g., wireless communication, edge computing). It also covers Al/machine learning for
data analysis (e.g., pattern recognition, predictive model building) and user interface
design. The program's emphasis extends beyond isolated technological domains,
focusing instead on interdisciplinary approaches to transform complex physiological data
collected from sensors into clinically meaningful information. This approach is critical for
applications such as enhancing athletic performance through movement analysis,
predicting injury risk by detecting anomalous movement patterns, and monitoring stress

levels via heart rate variability and sleep patterns.

Strategic Significance and Future Outlook

Graduates of the We-TRAC program are expected to be immediate assets across
diverse career paths within wearable technology, including roles in research and
development, product design, clinical application, and policy formulation. Beyond
technical expertise, the program also emphasizes ethical considerations, data privacy,
and user-centered design principles. Moving forward, We-TRAC aims to further
strengthen industry-academia collaboration, accelerating the practical application of
research outcomes through joint projects with startups and established technology
companies. This initiative is projected to make significant contributions to public health
improvement by offering new solutions for disease prevention, early diagnosis,
personalized treatment, and continuous health maintenance through advanced wearable

sensor technology.

Source: https://www.facebook.com/Inc/posts/the-wearables-company-announced-a-new-initiative-called-
pace-setters-which-gives/1433577655301291/
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#17 Abbott Wins Broad Preliminary Injunction Against
SiBio's GS3-R Glucose Monitoring System at Unified
Patent Court, Highlighting Intensified IP Disputes in
CGM Market

Published Published September 10, 2026  Facebook (FIE=21—AHS5D5|AH) USA

| OVERVIEW

Abbott Diabetes Care has secured a broad preliminary injunction from the Unified
Patent Court (UPC) against SiBio's GS3-R continuous glucose monitoring (CGM)
system, effective September 10, 2026. This significant ruling halts the manufacture,
import, and marketing of SiBio's device across 18 UPC member states, underscoring
the escalating intellectual property disputes within the competitive and fast-expanding
CGM market. The decision highlights the crucial role of robust patent portfolios and

strategic IP defense for major players in the medical device sector.



| IN DEPTH

Background & Context

The continuous glucose monitoring (CGM) market has witnessed remarkable growth in
recent years, with its technology profoundly enhancing diabetes patient self-
management and overall quality of life. Abbott's FreeStyle Libre series and Dexcom's G-
series stand as key innovators in this sector, having invested substantially in
technological advancement and strategic patent acquisition. As the market expands and
competition intensifies, intellectual property (IP) disputes are becoming increasingly
common, representing a strategic effort by companies to secure market share and
maintain technological superiority. Notably, the Unified Patent Court (UPC) represents a
novel European framework capable of adjudicating patent disputes across multiple
countries within a single jurisdiction, and this latest ruling powerfully underscores its

growing influence.

Key Findings

On September 10, 2026, Abbott Diabetes Care announced it had successfully obtained
a broad preliminary injunction from the Unified Patent Court (UPC) against SiBio's GS3-
R continuous glucose monitoring (CGM) system. This decisive ruling effectively bans the
manufacturing, importing, and marketing of SiBio's GS3-R system across 18 UPC
member states, encompassing a significant portion of the European Union. This
substantial legal victory starkly highlights the paramount importance of robust intellectual
property rights protection and the fierce competition among leading players in the rapidly

expanding CGM market.



Technical & Clinical Details

The preliminary injunction was granted following Abbott's allegations of patent
infringement. It is understood that Abbott possesses patents covering innovative sensor
technologies, signal processing algorithms, or specific device structures originally
developed for its highly successful FreeStyle Libre system. SiBio's GS3-R system was
accused of incorporating elements of Abbott's patented glucose monitoring technology.
The UPC found that Abbott had presented credible evidence of patent infringement and
that the company would likely incur irreparable harm if the injunction were not imposed.
This ruling powerfully illustrates how actively companies within the rapidly innovating
medical device sector, particularly in high-growth areas like CGM, utilize intellectual
property rights to safeguard their substantial research and development investments.
Consequently, the affected SiBio GS3-R system will either need to be temporarily
removed from the market or undergo a significant redesign to circumvent the patent

infringement claims.

Strategic Significance & Outlook

Abbott's successful procurement of this preliminary injunction signals that intellectual
property rights protection within the CGM market will become even more paramount in
the foreseeable future. For SiBio, this necessitates a fundamental reassessment of its
long-term business strategy, while for other market competitors, it serves as a critical
reminder to re-evaluate their respective technology portfolios and patent strategies.
While such vigorous legal actions can undoubtedly foster innovation by rewarding R&D,
they can also inadvertently create formidable barriers to market entry for nascent and
smaller companies. Looking ahead, CGM technology is anticipated to evolve further,
offering enhanced functionalities (e.g., simultaneous monitoring of biomarkers beyond
glucose), greater miniaturization, and extended wear durations. Nevertheless, robust
patent portfolios and the astute ability to navigate intricate IP landscapes will remain
indispensable for both the development and widespread market deployment of these
advanced systems. This ruling truly symbolizes a new and intense phase of competition

within this highly innovative healthcare technology sector.

Source: https://www.facebook.com/LifeSciences|PReview/posts/abbott-diabetes-care-has-won-a-broad-
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#18 Abbott's Libre Duo 10-Day System Receives FDA
Authorization as First Wearable Continuous Glucose-
Ketone Monitor in U.S.

Published September 06, 2026 Diabetes Education Services USA

| OVERVIEW

Abbott has secured FDA authorization for its Libre Duo 10 Day Continuous Dual
Glucose-Ketone Monitoring System, making it the first wearable device in the U.S.
and globally to continuously monitor both glucose and ketone levels for individuals
aged 2 and older with diabetes. This system aims to prevent diabetic ketoacidosis
(DKA) through real-time trend data and alerts, supported by robust clinical evidence
from six studies involving over 600 participants. The breakthrough significantly
enhances diabetes management by offering continuous, non-invasive insight into two

critical biomarkers, improving patient safety and enabling proactive care.



| IN DEPTH

Key Findings

Abbott announced on September 6, 2026, that its Libre Duo 10 Day Continuous Dual
Glucose-Ketone Monitoring System received authorization from the U.S. Food and Drug
Administration (FDA). This landmark approval marks the first wearable device in the
United States, and globally, capable of continuously monitoring both glucose and ketone
levels simultaneously for individuals aged 2 and older with diabetes. This innovation is
poised to significantly enhance comprehensive self-management and, crucially, aid in
the early detection and prevention of diabetic ketoacidosis (DKA), a severe diabetes

complication.

Technical / Clinical Details

The Libre Duo system functions by continuously measuring glucose and ketone levels in
the interstitial fluid for up to 10 days via a small, easily applied sensor. It integrates with a
dedicated smartphone application that provides real-time trend data, historical insights,
and customizable alerts for high or low glucose, as well as elevated ketone levels.
Clinical validation included six comprehensive studies involving over 600 participants,
demonstrating high accuracy comparable to traditional blood glucose meters and an
excellent safety profile. This continuous data empowers patients to understand the
interplay between their glucose fluctuations and ketone trends, facilitating more informed

decisions regarding insulin dosages, diet, and exercise adjustments.

Background & Context

Effective diabetes management necessitates stringent glucose control alongside
vigilance against DKA, a life-threatening condition caused by insulin deficiency leading
to increased ketone production. Historically, ketone monitoring has relied on
inconvenient and intermittent methods like urine or finger-prick blood tests, making
continuous oversight challenging. The FDA authorization of Libre Duo addresses a
critical unmet need in diabetes care, particularly for individuals with Type 1 diabetes and
those at high risk of DKA during iliness. This development further propels the evolution
of Continuous Glucose Monitoring (CGM) technology, extending its utility beyond

glucose alone.



Strategic Significance & Outlook

The FDA authorization of Libre Duo represents a pivotal shift in diabetes care, offering
patients unprecedented insights into their metabolic state and enabling proactive
responses to potentially dangerous physiological changes, thereby improving quality of
life. For healthcare providers, this continuous, dual-biomarker data facilitates more
precise and personalized treatment strategies, potentially reducing emergency room
visits and hospitalizations due to DKA, and subsequently lowering healthcare costs.
Abbott's commitment to broad market accessibility and ongoing patient education
signals a future where integrated, continuous monitoring becomes a standard

component of holistic health management, particularly in chronic disease states.

Source: https://diabetesed.net/a-new-paradigm-in-diabetes-care-fda-authorizes-the-worlds-first-

continuous-glucose-ketone-monitor/
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#19 FDA Approves Dexcom's Stelo System as First
Over-the-Counter Continuous Glucose Monitor for
Children Ages 2-18

Published September 04, 2026 RadioWHAT (Facebook) USA

| OVERVIEW

The FDA has approved Dexcom's Stelo system as the first over-the-counter (OTC)
continuous glucose monitor (CGM) available for children aged 2 to 18 without a
prescription. This device provides 15-minute glucose trend readings for up to 15 days
via a sensor and smartphone app. The approval significantly expands access to
diabetes management technology, enabling easier and continuous glucose

monitoring for a broader patient population, including non-insulin users.



| IN DEPTH

Key Findings

On September 4, 2026, the U.S. Food and Drug Administration (FDA) granted approval
for Dexcom's Stelo system, making it the first over-the-counter (OTC) continuous
glucose monitoring (CGM) device available for children aged 2 to 18 without a
prescription. This landmark decision drastically expands access to diabetes
management technology, particularly for non-insulin-using individuals with diabetes and
those simply seeking to understand their glucose patterns. Continuous and convenient
monitoring allows for early detection of dangerously high or low glucose levels, thereby

enhancing daily self-management capabilities.

Technical / Clinical Details

The Dexcom Stelo system consists of a small, disposable sensor worn on the skin,
which transmits data via Bluetooth to a compatible smartphone application. The sensor
can be worn for up to 15 consecutive days, providing glucose trend readings every 15
minutes. The user-friendly app displays current glucose levels, historical trends, and
predictive glucose forecasts, enabling users to understand in real-time how factors like
meals, exercise, and stress impact their blood sugar. FDA approval is backed by
extensive clinical data, affirming Stelo's accuracy, reliability, and safety for a wide age
range, including pediatric populations. This technology empowers personalized

behavioral changes by continuously visualizing glucose dynamics.

Background & Context

Historically, CGM technology has primarily been prescribed for insulin-dependent
individuals. However, millions of people in the U.S. alone are prediabetic or have non-
insulin-dependent Type 2 diabetes, who could significantly benefit from continuous
glucose insights to prevent disease progression or establish healthier lifestyles. The
OTC approval of the Stelo system democratizes CGM technology, opening pathways for
more individuals to access personalized health information. This is expected to reduce
the need for frequent clinic visits and increase opportunities for effective home-based

self-management.



Strategic Significance & Outlook

The OTC approval of the Dexcom Stelo system will profoundly impact the diabetes
management market. Beyond traditional diabetes care, CGM devices are now poised for
broader adoption in general health and preventative medicine. Specifically, enabling
children to engage with glucose management early can lead to improved long-term
health outcomes. As competitors also pursue similar OTC product developments,
Dexcom is expected to solidify its market leadership by focusing on enhanced user
experience and additional features, such as the newly introduced meal logging, to shape

the future of diabetes care.

Source: https://www.facebook.com/RadioWHAT/posts/the-fda-has-approved-dexcoms-stello-system-the-
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#20 UC San Diego Scientists Develop CHARM Smart
Ring for Continuous Multi-Biomarker Tracking from
Sweat

Published September 07, 2026  Tech Briefs USA

=

| OVERVIEW

Scientists at the University of California San Diego have developed CHARM, a smart
ring capable of continuously monitoring up to four chemical biomarkers, including
glucose, ketones, vitamin C, uric acid, lactate, and alcohol, directly from finger sweat.
The ring uses an osmotic hydrogel for passive sweat collection and an
electrochemical sensor array to convert chemical information into electronic signals,
wirelessly transmitting data to a smartphone. Powered by a flexible zinc-silver oxide
rechargeable battery for up to 12 hours, this research prototype offers a promising,
less invasive approach to real-time health monitoring for personalized medicine and

early disease detection.



| IN DEPTH

Key Findings

In September 2026, researchers at the University of California San Diego (UC San
Diego) unveiled CHARM, a smart ring capable of continuously tracking multiple chemical
biomarkers—including glucose, ketones, vitamin C, uric acid, lactate, and alcohol—
directly from finger sweat. This innovative wearable device can analyze up to four
biomarkers simultaneously, representing a significant leap towards user-friendly and
non-invasive health monitoring compared to traditional invasive methods like blood
draws. The ring boasts a battery life of up to 12 hours and wirelessly transmits real-time

data to a smartphone.

Technical / Clinical Details

The CHARM smart ring incorporates an innovative osmotic hydrogel to passively draw
sweat from the skin without requiring active pumps or external stimulation. The collected
sweat is then directed to an electrochemical sensor array integrated within the ring,
which precisely and selectively converts the chemical information of each biomarker into
electronic signals. This sensor array is engineered to detect, for instance, glucose and
ketones concurrently, or various other target biomarkers. Power is supplied by a flexible
zinc-silver oxide rechargeable battery, enabling up to 12 hours of continuous monitoring
per charge. The collected data is transmitted wirelessly, likely via Bluetooth, to a nearby
smartphone, where a dedicated application analyzes and displays the information. This
allows users to gain real-time comprehensive insights into their metabolic state,

nutritional intake, and stress levels.

Background & Context

While wearable technology has advanced rapidly, most devices have been confined to
monitoring physical metrics like heart rate and activity levels. Continuous monitoring of
chemical biomarkers holds immense potential for early disease diagnosis, personalized
medicine, and nutritional management, yet practical implementation has been hindered
by issues of invasiveness and reliability. The CHARM ring developed by UC San Diego
offers a breakthrough by accurately tracking multiple critical biomarkers from a non-
invasive source like sweat. This versatility makes it applicable to chronic disease self-

management, athletic performance optimization, and general wellness monitoring.



Strategic Significance & Outlook

Although the CHARM smart ring is currently a research prototype, its underlying
technology has the potential to become a powerful tool for consumer health monitoring
and clinical applications. Potential uses include unified glucose and ketone management
for diabetics, alcohol detection for impaired driving prevention, and optimized hydration
and recovery for athletes. Future challenges involve ensuring long-term data stability,
extending battery life, reducing manufacturing costs, and improving user comfort.
Overcoming these hurdles could position the CHARM ring as a pivotal device in

democratizing personalized, real-time health monitoring.

Source: https://www.techbriefs.com/component/content/article/55842-5ws-of-a-biomarker-smart-ring
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#21 American Tech Companies & Nanyang
Technological University Develop Wearable Patches
for Continuous Multi-Biomarker Sweat Monitoring

Published September 03, 2026 |IEEE Sensors Journal (Facebook) USA, Singapore

| OVERVIEW

American tech companies and Nanyang Technological University in Singapore are
developing wearable patches capable of continuously monitoring dozens of health
biomarkers, including stress hormones, glucose, electrolytes, and inflammation
markers, directly from sweat. These patches integrate microscopic sensors and Al
algorithms to non-invasively detect early warning signs of various conditions, with
some prototypes already delivering real-time results to smartphones. This
advancement promises significant progress in early disease detection, prevention,
and personalized health management, serving as a powerful tool for constant health

oversight and optimized medical intervention.



| IN DEPTH

Key Findings

Research teams from American technology companies and Nanyang Technological
University in Singapore are advancing the development of wearable patches capable of
continuously monitoring dozens of health biomarkers directly from sweat. These
innovative devices aim to non-invasively detect stress hormones, glucose, electrolytes,
and inflammation markers from perspiration, identifying early warning signs for various
medical conditions. Some prototypes already transmit real-time results to smartphones,
marking a crucial step towards constant personal health awareness and advancing

preventive and personalized medicine.

Technical / Clinical Details

These wearable patches function by being directly affixed to the skin, incorporating
arrays of microscopic sensors and advanced electrochemical or non-electrochemical
sensing technologies. The patches identify specific molecules in sweat, converting their
concentrations into electrical signals. This raw data is then analyzed by integrated
microprocessors and Al algorithms to detect abnormal patterns or indications of health
risks. Furthermore, wireless communication modules transmit this data in real-time to the
user's smartphone app, where it is presented in an intuitive visual format. This allows
users to immediately recognize physiological changes, such as dehydration, stress level
fluctuations, glucose anomalies, or inflammatory responses. Clinical validation is
currently underway to assess the accuracy of these patches against existing diagnostic

methods.



Background & Context

There is a growing demand for continuous health monitoring without invasive blood
sampling or frequent clinic visits. Sweat, being a non-invasive bodily fluid that reflects
many biomarkers present in blood, has long been considered an ideal target for
wearable sensors. However, challenges related to the reliability of sweat collection and
the precise detection of diverse biomarkers have previously hindered practical
application. The current developments demonstrate that advancements in
microfabrication, material science, and artificial intelligence are converging to overcome
these hurdles. The integration of Al algorithms is particularly crucial for extracting
meaningful health information from complex sweat compositions and minimizing false

alarms.

Strategic Significance & Outlook

These wearable sweat sensor patches are anticipated to have broad applications across
various fields, including sports medicine, chronic disease management, military
applications, and occupational health monitoring. In the context of telemedicine and
preventive health, they will enable patients to continuously monitor their health status at
home and seek early medical intervention if anomalies are detected. Future research will
focus on improving sensor durability, wearability comfort, data security, and cost
reduction for mass production. If these challenges are addressed, sweat sensors could

become as ubiquitous as smartwatches and fitness trackers in daily health management.

Source: https://www.facebook.com/BiosensorsMDPI/posts/call-for-readingeditorchoice-reviewadvances-
in-non-electrochemical-sensing-of-hu/1081404908217220/
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#22 Five Key Trends in Diabetes Technology for 2026:
Longer-Lasting CGMs, OTC Expansion, and Multi-
Biomarker Monitoring Lead Innovation

Published September 08, 2026  DiabeticSupplielnc.com  Unknown

| OVERVIEW

Five major trends are shaping diabetes technology in 2026, including longer-lasting
continuous glucose monitoring (CGM) sensors like the FDA-cleared Dexcom G7 15-
day system, expanded CGM access for non-insulin users via over-the-counter (OTC)
availability (e.g., Dexcom Stelo for ages 2+), and the emergence of multi-biomarker
devices such as Abbott's Libre Duo 10-Day Continuous Dual Glucose Ketone
Monitoring System. These advancements aim to simplify self-management for
individuals with diabetes and enable more personalized care. The evolution of these

technologies is pivotal in shaping the future of diabetes treatment.



| IN DEPTH

Key Findings

In 2026, diabetes technology is undergoing rapid evolution, with five key trends
significantly impacting the market and patient care. These trends primarily involve
extended wear duration for sensors, the expansion of continuous glucose monitoring
(CGM) to individuals not using insulin, and the introduction of integrated devices that
monitor multiple biomarkers, such as ketones, in addition to glucose. Notably, longer-
duration sensors like the FDA-cleared Dexcom G7 15-day system and the increasing
availability of over-the-counter (OTC) CGMs like Dexcom Stelo have dramatically

improved patient convenience and accessibility.

Technical / Clinical Details

The advancements in diabetes technology are underpinned by specific product
innovations and enhanced functionalities. For instance, the Dexcom G7 system offers
extended sensor wear, reducing the frequency of changes and easing the patient
burden. Dexcom Stelo, having received approval as the first OTC CGM for non-insulin
users aged 2 and above, now provides continuous glucose insights to prediabetics and
Type 2 diabetes patients, serving as a powerful tool to understand the real-time effects
of diet and exercise on blood sugar, thereby encouraging behavioral changes.
Furthermore, Abbott's Libre Duo 10-Day Continuous Dual Glucose Ketone Monitoring
System is the world's first to offer simultaneous glucose and ketone monitoring,
providing a breakthrough means for early detection of diabetic ketoacidosis (DKA) risks.
These devices integrate with smartphones and apps via Bluetooth, leveraging data

analytics and alert features to deliver personalized user information.



Background & Context

The global incidence of diabetes continues to rise, driving an escalating demand for
more effective and convenient self-management tools. Traditional self-monitoring of
blood glucose (SMBG) provides only intermittent data, making it challenging to grasp the
full picture of glucose fluctuations. The widespread adoption of CGM has addressed this
challenge, offering numerous benefits such as avoiding nocturnal hypoglycemia and
improving glucose control during exercise. However, the perceived necessity for non-
insulin users and the importance of ketone monitoring had not been fully realized until
recently. The current trends reflect the industry's shift towards closing these gaps and

transitioning to more comprehensive diabetes care.

Strategic Significance & Outlook

These trends hold the potential to transform diabetes management into a more
personalized and prevention-centric approach. Future developments are expected to
include further miniaturization of sensors, enhanced accuracy, improved wear comfort,
and integration with other physiological signals. Particularly, leveraging artificial
intelligence (Al) for data analysis and strengthening integration with drug delivery
systems like insulin pumps will be crucial steps toward realizing fully automated closed-
loop systems. These technologies are anticipated to dramatically improve the quality of

life for individuals with diabetes and contribute to the efficiency of healthcare systems.

Source: https://www.diabeticsupplieinc.com/diabetes-technology-is-changing-fast-5-trends-to-know-in-
2026/
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#23 Ultrasensitive Geosmin Detection: Reusable
SERS-Active Porous Silicon Microarray Achieves GC-
MS/MS-Comparable Performance in 30 Minutes for
Environmental Water

Published September 03, 2026 ACS Publications Unknown

| OVERVIEW

A portable aptamer-functionalized SERS microarray has been developed for rapid,
reusable, and ultrasensitive detection of geosmin in aquaculture and environmental
water samples. This Ag-pSi nanostructure-based platform enables trace-level
quantification from a small sample volume within 30 minutes, with analytical
performance equivalent to conventional GC—MS/MS methods. Its high reusability,
stability, and selectivity make it crucial for environmental monitoring and food safety,

potentially establishing a new standard for rapid on-site detection of water pollutants.



| IN DEPTH

Key Findings

On September 3, 2026, it was reported that a portable aptamer-functionalized SERS
(Surface-Enhanced Raman Scattering) microarray has been developed for rapid,
reusable, and ultrasensitive detection of geosmin in aquaculture and environmental
water samples. This innovative platform, based on Ag-pSi (silver-porous silicon)
nanostructures, enables trace-level quantification from small sample volumes within just
30 minutes. Its analytical performance is comparable to traditional gas chromatography—
tandem mass spectrometry (GC-MS/MS), offering the significant advantage of rapid on-

site analysis.

Technical / Clinical Details

This SERS microarray is constructed on a porous silicon (pSi) substrate decorated with
silver (Ag) nanoparticles, whose nanostructures possess the ability to dramatically
enhance Raman scattered signals. Aptamers, specific nucleic acid molecules that bind
selectively to geosmin, are immobilized on the surface, ensuring high specificity. When
geosmin is present in a water sample, it binds to the aptamers, trapping the molecules
on the sensor surface. Upon laser irradiation, an enhanced Raman signal is detected,
and the intensity of this signal allows for the quantification of geosmin concentration. The
system's portability facilitates real-time, on-site analysis, eliminating the need for
complex laboratory pre-treatment and expensive, bulky equipment. Furthermore, the
sensor chip can be reused multiple times after chemical cleaning, enhancing cost-
efficiency. This technology excels particularly in detecting trace levels of geosmin, an off-
flavor compound in water, directly impacting the quality control of aquaculture products

and the safety of drinking water.



Background & Context

Geosmin is a natural compound produced by soil bacteria and certain cyanobacteria,
which imparts an unpleasant earthy or musty odor to water, even at extremely low
concentrations. This poses not only drinking water quality issues but also compromises
the flavor of farmed fish and shellfish, leading to significant economic losses.
Conventional geosmin detection methods, such as GC-MS/MS, are highly accurate but
time-consuming, costly, and require specialized equipment and expertise, making them
unsuitable for rapid on-site screening. The new SERS microarray bridges this gap by
combining ease of operation for non-specialists with detection capabilities rivaling
advanced analytical instruments, thereby enhancing monitoring capabilities in the

aquaculture and environmental sectors.

Strategic Significance & Outlook

This portable and reusable SERS microarray holds the potential to revolutionize water
quality monitoring and food safety. Future applications are expected to expand to the
detection of various other water pollutants, toxic substances, and even foodborne
pathogens or allergens. Key areas of future research will include further miniaturization,
improved detection limits, enhanced robustness across diverse environmental
conditions, and cost-efficiency in mass production. Widespread adoption of this
technology could significantly contribute to community water resource management, the
sustainability of the aquaculture industry, and consumer confidence in food safety. Its
portability and cost-effectiveness also offer substantial benefits for developing water

quality management infrastructure in developing countries and remote areas.

Source:
https://pubs.acs.org/amachv/article/doi/10.1021/acsmeasuresciau.6¢c00177/540887 1/Ultrasensitive-
Geosmin-Sensing-Using-Reusable-SERS
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#24 MDPI Reviews On-Skin Wearable Health
Monitoring Devices: Focusing on Sweat-Based
Biochemical Sensors for Continuous Clinical
Monitoring

Published September 11, 2026 MDPI  Switzerland

| OVERVIEW

MDPI has published a review on recent trends in on-skin wearable health monitoring
devices, focusing on temperature, electrophysiological, and sweat-based biochemical
sensors. Sweat is highlighted as the most promising biofluid for non-invasive
wearable applications due to its rich array of chemical biomarkers (glucose, lactate,
ethanol, cortisol) that reflect physiological states. The review reaffirms the importance
of continuous monitoring in clinical scenarios, emphasizing the pivotal role of sweat-

based sensors in laying the groundwork for future personalized medicine.



| IN DEPTH

Key Findings

On September 11, 2026, the academic publisher MDPI released a comprehensive
review on the latest trends and perspectives in on-skin wearable health monitoring
devices. This review specifically focuses on temperature, electrophysiological signals
(such as ECG), and sweat-based biochemical sensors. Notably, it emphasizes sweat as
the most promising biofluid for non-invasive wearable applications, given that its diverse
chemical biomarkers (e.g., glucose, lactate, ethanol, cortisol) accurately reflect an
individual's physiological state. This insight underscores the critical importance of

continuous, real-time monitoring in clinical settings.

Technical / Clinical Details

The review provides detailed explanations of advancements in each sensor technology.
Temperature sensors are instrumental for early detection of fever and inflammation,
while electrophysiological sensors are essential for diagnosing and monitoring cardiac
and neurological conditions. Particular emphasis is placed on sweat-based biochemical
sensors, where technologies are evolving to accurately detect multiple biomarkers from
minute sweat volumes by integrating microfluidic systems with highly sensitive
electrochemical or optical sensors. Examples include improved diabetes management
through continuous glucose monitoring, athletic fatigue assessment via lactate levels,
and stress level determination from cortisol values. These sensors are fabricated on
flexible substrates to conform to skin movements, enabling comfortable long-term wear.
Data is wirelessly transmitted to smartphones or cloud platforms, where Al-powered

analysis provides personalized insights into the user's health status.



Background & Context

Traditional medical diagnostics often rely on periodic tests or occur only when specific
symptoms manifest, making continuous health status assessment challenging. However,
with the increasing prevalence of chronic diseases and a growing interest in preventive
medicine, the demand for routine health monitoring has surged. On-skin wearable
devices are positioned as powerful tools to meet this demand. Sweat-based sensors,
which do not require invasive procedures like blood draws and can provide abundant
information correlating well with blood, are expected to significantly reduce patient
burden and improve long-term compliance. This technology opens new frontiers in

personalized medicine, remote healthcare, and disease prevention.

Strategic Significance & Outlook

The review also discusses future prospects for on-skin wearable devices. Key research
and development challenges include further miniaturization, enhanced precision,
strengthening multimodal sensing (integrating multiple sensor types), and extending
battery life through energy harvesting technologies. Ensuring data privacy and security,
along with compliance with medical device regulatory requirements, is also critical. In the
future, these devices are anticipated to function as 'personal health labs,' continuously
collecting and analyzing individual health data to provide early warnings of potential
health risks, thereby optimizing preventive interventions. This is expected to contribute to

healthier, higher-quality lives and reduce healthcare costs.

Source: https://www.mdpi.com/1424-8220/26/18/5770
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#25 Nanotechnology Revolutionizes Food Safety
Diagnostics: Review Highlights Advances in
Nanosensors and Nanomaterials for Foodborne
Pathogen Detection

Published September 04, 2026  PrimePeer Publishing  Unknown

| OVERVIEW

This review highlights significant advancements in food safety diagnostics through
nanotechnology, particularly in nanosensors and nanomaterials for foodborne
pathogen detection. Carbon-based nanomaterials (graphene, carbon nanotubes),
gold nanoparticles, and quantum dots are utilized in electrochemical and optical
biosensors to enhance sensitivity, improve electron transfer, and enable rapid,
selective detection of pathogens like E. coli and Salmonella in complex food matrices.
These technologies are also integrated into microfluidic platforms, enabling real-time

monitoring and thus shifting the paradigm of food safety management.



| IN DEPTH

Key Findings

On September 4, 2026, PrimePeer Publishing released a review highlighting significant
advancements in how nanotechnology is revolutionizing food safety diagnostics. The
review specifically focuses on the application of nanosensors and various nanomaterials
for detecting foodborne pathogens. It demonstrates that carbon-based nanomaterials
(graphene, carbon nanotubes), gold nanoparticles, and quantum dots, when
incorporated into electrochemical and optical biosensors, enable substantial
improvements in detection sensitivity, accelerated electron transfer, and rapid, selective

detection of pathogens such as E. coli and Salmonella within complex food matrices.

Technical / Clinical Details

Nanomaterials, owing to their unique physicochemical properties, dramatically enhance
biosensor performance. For instance, graphene and carbon nanotubes offer high
surface area and excellent conductivity, contributing to signal amplification and improved
electron transfer rates in electrochemical sensors. Gold nanoparticles exert signal
enhancement effects in optical methods like Surface Plasmon Resonance (SPR) and
Surface-Enhanced Raman Scattering (SERS), and are also suitable for biomolecule
immobilization. Quantum dots, with their superior fluorescent properties and
photostability, are utilized in highly sensitive fluorescence-based biosensors. When
combined with recognition elements such as antibodies or aptamers, these
nanomaterials enable the construction of biosensors with high specificity for target
pathogens. Furthermore, integrating these nanosensors with microfluidic devices allows
for the creation of compact 'lab-on-a-chip' systems that automate sample preparation to

detection, facilitating real-time, on-site monitoring and multiplex detection capabilities.



Background & Context

Foodborne illnesses represent a significant global public health challenge and cause
substantial economic losses to the food industry. Traditional pathogen detection
methods, such as culture-based techniques, are time-consuming and unsuitable for the
rapid response required in the food supply chain. Molecular biological methods (e.g.,
PCR) are fast but demand specialized equipment and trained personnel.
Nanotechnology-based biosensors have emerged as promising alternatives to overcome
these challenges, offering high sensitivity, speed, portability, and low cost. This facilitates
more efficient and earlier detection of food contamination in processing facilities, retail

stores, and even homes, thereby strengthening food security.

Strategic Significance & Outlook

The advancement of nanosensor technology is poised to bring about revolutionary
changes in the food safety sector. Future expectations include the development of
multiplex sensors capable of simultaneously detecting a wider range of foodborne
pathogens and toxins, expansion into environmental monitoring applications, and
enhanced data analysis capabilities through integration with artificial intelligence (Al).
Furthermore, advancements in developing disposable and even simpler products, along
with direct integration into food packaging (smart packaging), are anticipated. These
innovations will play a crucial role in improving traceability and safety throughout the
entire food production-to-consumption process, ensuring consumer trust, and enhancing

the resilience of the global food supply chain.

Source: https://primepeerpublishing.org/article/applications-of-nanotechnology-in-food-safety-a-review-of-

nanosensors-and-nanomaterials-for-foodborne-pathogen-detection
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#26 Thrive Precision Health Institute Develops Cost-
Effective, High-Precision Quantum Biosensor for
Rapid At-Home Biomarker and Pathogen Detection

Published September 04, 2026  Thrive Precision Health Institute = USA

| OVERVIEW

Thrive Precision Health Institute is developing a cost-effective, precise, and digitally
integrated quantum biosensor for rapid, at-home detection of biomarkers and
pathogens. This innovation aims to decentralize healthcare by enabling real-time data
transmission and Al-driven analysis, providing personalized health insights and care
plan adjustments. It is particularly expected to benefit underserved communities by
bypassing traditional healthcare infrastructure, marking a crucial step towards

shaping a future of accessible and equitable healthcare.



| IN DEPTH

Key Findings

On September 4, 2026, Thrive Precision Health Institute announced its position at the
forefront of quantum biosensor technology, developing a cost-effective, high-precision,
and digitally integrated sensor for rapid, at-home detection of biomarkers and
pathogens. This innovation aims to decentralize healthcare through real-time data
transmission and Al-driven analysis, offering personalized health insights and care plan
adjustments. It is particularly anticipated to bring significant benefits to communities with
limited access to traditional healthcare infrastructure or those that are underserved by

existing medical services.

Technical / Clinical Details

Thrive Precision Health Institute's quantum biosensor utilizes quantum mechanical
phenomena to detect extremely low concentrations of biomarkers and pathogens with
high sensitivity and selectivity. This technology distinguishes itself by providing faster
results with minimal sample volumes compared to conventional biochemical detection
methods. The sensor is seamlessly integrated with digital platforms, allowing detected
data to be transmitted instantly to a secure cloud system via a patient's smartphone or
tablet. In the cloud, advanced Al algorithms analyze the collected data to provide
personalized health risk assessments, early disease indicators, and predictions of
treatment responses for individual patients. The user-friendly design of this system
ensures that not only healthcare professionals but also general users can easily operate

it at home, enabling continuous monitoring and proactive health management.

Background & Context

Modern healthcare systems face challenges such as uneven accessibility, high costs,
and lengthy diagnostic timelines. The experience of the pandemic, in particular, has
heightened the need for rapid, decentralized diagnostic tools. Technologies like quantum
biosensors hold the potential to address these issues, transforming healthcare into a
more patient-centric and prevention-focused model. By enabling high-precision
diagnostics at home, these sensors dramatically reduce the time to diagnosis, facilitating
earlier disease detection and therapeutic intervention. This brings significant public
health benefits, especially in chronic disease management and infectious disease

surveillance.



Strategic Significance & Outlook

The quantum biosensor developed by Thrive Precision Health Institute has the potential
to redefine the future of healthcare. Moving forward, this technology is expected to
expand to detect a wider range of biomarkers and pathogens, evolving into more
comprehensive health monitoring solutions. In the future, it may be integrated into
wearable devices and smart home environments, continuously collecting and analyzing
personal health data, allowing Al to automatically suggest personalized health advice
and treatment adjustments. This decentralized, digital healthcare approach is anticipated
to address the needs of regions with limited medical resources and home care in aging
societies, contributing to the establishment of a more equitable and accessible

healthcare system.

Source: https://tphinstitute.org/program/biomarker-discovery/
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#27 MDPI Develops Ag-BiFeO_-MoS,-Graphene Hybrid
SPR Chip for Ultrasensitive Detection of Heavy Metal
lon Mixtures in Aquatic Environments

Published September 09, 2026 MDPI Switzerland

| OVERVIEW

Researchers have proposed a novel Surface Plasmon Resonance (SPR) sensing
chip, based on an Ag-BiFeO_-MoS,—graphene hybrid structure, for ultrasensitive
detection of heavy metal ion mixtures (e.g., Hg[ll], Zn[ll]) in aquatic environments.
Through systematic optimization of material thicknesses and layers, the chip
achieves a maximal sensitivity of 1.599 x 106 deg/RIU for Zn[ll], two orders of
magnitude greater than conventional sensors. This makes it a competitive choice for
environmental monitoring and potentially disease biomarker detection, contributing to
rapid and accurate assessment of water pollution, public health, and environmental

protection.



| IN DEPTH

Key Findings

On September 9, 2026, a study published in MDPI proposed an innovative Surface
Plasmon Resonance (SPR) sensing chip based on an Ag-BiFeO_-MoS _—graphene hybrid
structure. This chip demonstrates an ultrasensitive capability for detecting mixtures of
heavy metal ions, such as mercury(ll) and zinc(ll) ions, in aquatic environments.
Through systematic optimization of material thicknesses and layered structures, the chip
achieved an exceptionally high sensitivity of 1.599 x 10”6 deg/RIU specifically for zinc(ll)

ions, which is two orders of magnitude greater than conventional SPR sensors.

Technical / Clinical Details

The novel SPR sensing chip employs a multilayer hybrid structure combining precious
metal (silver: Ag), ferroelectric material (BiFeO,), and two-dimensional materials
(molybdenum disulfide: MoS,, and graphene). The SPR phenomenon utilizes the
interaction between electron waves (surface plasmons) generated on a metal surface
and incident light to detect changes in the refractive index of a dielectric (e.g., water
samples). Key to the chip's enhanced sensitivity is the precise design of each layer's
thickness and arrangement. BiFeO,, with its unique electrical and optical properties,
enhances the SPR signal, while MoS, and graphene provide high surface area and
electron conductivity, facilitating the capture and detection of heavy metal ions. When
heavy metal ions bind to the chip's surface, the refractive index changes, which is
sensitively detected as a shift in the SPR angle. This technology's ability to precisely
quantify trace amounts of heavy metal ions makes it ideal for real-time monitoring of

drinking water and industrial wastewater.



Background & Context

Water pollution by heavy metal ions is a global concern with severe impacts on
environmental ecosystems and human health. Heavy metals like mercury, lead, and
cadmium are highly toxic and pose risks of bioaccumulation through the food chain.
Conventional heavy metal detection methods (e.g., atomic absorption spectrometry, ICP-
MS) are highly accurate but require expensive equipment, complex sample
pretreatment, and specialized operation, making them unsuitable for rapid on-site
screening. SPR sensors have garnered attention as promising technologies for water
quality monitoring due to their real-time, label-free, and non-invasive detection
capabilities, but they have faced limitations in sensitivity. This research overcomes the
sensitivity challenge by combining nanomaterials in a hybrid structure, offering a

practical ultrasensitive detection platform.

Strategic Significance & Outlook

This Ag-BiFeO_-MoS —graphene hybrid SPR chip is not only a competitive solution for
monitoring heavy metal contamination in environmental waters but its high sensitivity
also holds potential for detecting disease biomarkers (e.g., trace metal ions associated
with specific cancers or neurodegenerative diseases). Future research will focus on
expanding the range of detectable heavy metal ions and validating the selectivity and
robustness in actual complex samples. If this technology becomes widespread, it is
expected to significantly strengthen early warning systems for public health risks from
water pollution and contribute substantially to sustainable environmental management.
Furthermore, its potential application in the biomedical field could accelerate the

development of new diagnostic tools.

Source: https://www.mdpi.com/2072-666X/17/9/1067
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#28 Beyond Air's LungFit GO Device Receives FDA
Breakthrough Designation, Simplified Biosensor
Manufacturing Technology Could Improve Organ
Transplantation

Published September 10, 2026  Health Tech Publication USA

| OVERVIEW

Beyond Air has received FDA Breakthrough Device Designation for its LungFit GO
device, intended to treat nontuberculous mycobacterial pulmonary disease. This
designation aims to accelerate the development and review process for medical
devices that offer more effective treatment or diagnosis of life-threatening or
irreversibly debilitating diseases. Additionally, researchers are devising simpler
methods for manufacturing biosensors, which could boost production for medical
research and specialized clinics, potentially aiding in better identification of donor
organs. These advancements promise to improve patient outcomes in lung disease

treatment and organ transplantation.



| IN DEPTH

Key Findings

On September 10, 2026, Beyond Air announced that its LungFit GO device, designed to
treat nontuberculous mycobacterial (NTM) pulmonary disease, received Breakthrough
Device Designation from the U.S. Food and Drug Administration (FDA). This designation
is intended to accelerate the development and review process for medical devices that
provide more effective treatment or diagnosis for life-threatening or irreversibly
debilitating diseases. The article also notes that researchers are developing new
technologies to simplify biosensor manufacturing, which could enhance production
capacity for medical research and specialized clinics, potentially leading to better

identification of suitable donor organs for transplantation.

Technical / Clinical Details

Beyond Air's LungFit GO device is designed to deliver inhaled nitric oxide (iINO) therapy
in home or non-hospital settings. iINO is believed to exert anti-inflammatory and
antimicrobial effects in respiratory conditions like NTM pulmonary disease. The FDA's
Breakthrough Device Designation suggests that this device has the potential to
significantly improve treatment outcomes for NTM pulmonary disease patients compared
to existing therapies. Concurrently, research into simplifying biosensor manufacturing
seeks more rapid and cost-effective approaches to current complex, multi-step
production methods. This includes combining technologies such as 3D printing,
microfluidics, and novel material development to substantially increase sensor output.
These simplified manufacturing methods hold the potential to increase the supply of
diagnostic biosensors, particularly for rapid and objective assessment of donor organ
(e.g., lungs) viability and compatibility, thereby improving selection criteria in organ

transplantation.



Background & Context

Nontuberculous mycobacterial (NTM) pulmonary disease is a chronic respiratory
infection that is challenging to diagnose and treat, with limited existing therapeutic
options. Innovative devices like LungFit GO could therefore significantly contribute to
improving patients' quality of life and treatment outcomes. The FDA's Breakthrough
Device Designation reflects the regulatory body's proactive stance towards technologies
addressing such unmet medical needs. In the field of organ transplantation, the shortage
of compatible donor organs remains a critical issue, and the ability to accurately assess
the quality of donated organs is paramount for improving transplantation success rates.
Streamlining biosensor manufacturing provides a foundation for standardizing this

assessment process, making more organs safely available for use.

Strategic Significance & Outlook

Beyond Air's LungFit GO device is expected to reach the market earlier through the
FDA's expedited review pathway. This will likely change the landscape of NTM
pulmonary disease treatment, offering more accessible and effective therapies.
Simultaneously, advancements in biosensor manufacturing technology will have a
profound impact on medical diagnostics in general, especially in quality control and
compatibility assessment for organ transplantation. The advent of cheaper, mass-
producible biosensors will facilitate the widespread adoption of diagnostic tools and
research instruments, also contributing to the advancement of personalized medicine.
These technological innovations are complementary, working together to improve patient
care and healthcare system efficiency, and potentially increasing donor organ utilization

rates to save more lives of patients awaiting transplantation.

Source: https://www.medicaldesigndevelopment.com/topics/devices/news/22974175/monitoring-tech-
could-help-identify-more-donor-lungs-for-transplantation
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#29 Roche Diagnostics Bolsters Comprehensive Point-
of-Care Testing Portfolio for Diverse Clinical Settings

Published September 09, 2026 Roche Diagnostics USA

| oveERVIEW

Roche Diagnostics is expanding its robust portfolio of point-of-care (POC) diagnostic
solutions, encompassing devices, platforms, digital products, and services. These
integrated solutions aim to deliver rapid, accurate, and reliable diagnoses across
various healthcare settings, from clinics and emergency departments to patient
homes. This strategic enhancement is expected to optimize diagnostic workflows,
improve early disease detection, prevention, and management, ultimately leading to

better patient outcomes.



| IN DEPTH

Key Findings

Roche Diagnostics has announced a significant expansion and reinforcement of its
comprehensive portfolio of point-of-care (POC) diagnostic solutions. This updated
portfolio integrates advanced diagnostic devices, sophisticated data management
platforms, innovative digital health products, and robust support services, all designed to
enhance efficiency and accuracy in diagnostic processes across diverse clinical

environments.

Technical / Clinical Details

Roche's POC solutions are engineered to address a broad spectrum of medical needs,
including blood gas analyzers, cardiac marker measurement systems, and rapid
infectious disease tests. These devices provide immediate results at the patient's side,
circumventing the delays associated with central laboratory processing. This capability
drastically reduces the time to diagnosis and treatment decision-making in critical
situations. The accompanying digital platforms facilitate centralized management of data
from POC devices, enabling seamless integration with electronic health record systems.
This reduces administrative burden and supports more timely, informed patient care, a

crucial factor in improving clinical workflows and patient safety.

Background & Context

The imperative for rapid diagnostics and early intervention in healthcare has intensified,
particularly highlighted by recent global health crises. The focused investment by major
players like Roche Diagnostics in the POC sector reflects the market's maturation and
an ongoing shift in healthcare delivery models. With the rise of out-of-hospital care and
telemedicine, POC diagnostics are becoming indispensable for realizing patient-centric
healthcare. This strategic move aligns with global trends toward decentralized
healthcare and accessible diagnostic tools, essential for managing chronic conditions

and responding to public health emergencies.



Strategic Significance & Outlook

The enhancement of Roche's POC solutions is expected to accelerate the
democratization of diagnostics, ensuring more patients receive timely, high-quality
diagnostic insights. This will contribute to better public health outcomes by enabling
earlier disease intervention and preventive care. Furthermore, the future integration of
artificial intelligence and machine learning promises to equip POC devices with even
more advanced diagnostic capabilities and predictive analytics, driving the further
evolution of personalized medicine and proactive health management. This positions
Roche to capitalize on the growing demand for accessible, high-performance diagnostic

tools.

Source: https://diagnostics.roche.com/us/en/products/product-category/lab-type/point-of-care-testing-

poct.html
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#30 Biosensors Journal September 2026 Issue
Showcases 30 Papers on Evolution of Biosensing into
Integrated Systems

Published 2026-09 MDPI - Biosensors Switzerland

| OVERVIEW

The September 2026 issue (Volume 16, Issue 9) of the academic journal
"Biosensors" features 30 papers detailing the latest advancements in biosensing
technology, signaling a significant shift from standalone devices to complex
integrated systems. These studies span molecular diagnostics, continuous
monitoring, dynamic tissue assessment, and clinical decision support, covering
biomolecular recognition, biointerface engineering, transduction mechanisms,
wearables, and microneedle biosensors. The collection underscores the
interdisciplinary nature and rapid evolution of the field towards more sophisticated

and clinically impactful applications.



| IN DEPTH

Key Findings

The September 2026 issue of "Biosensors" (Volume 16, Issue 9), an international peer-
reviewed journal published by MDPI, has released 30 articles that collectively highlight
the significant evolution of biosensing technology from individual sensing elements to
integrated, multifunctional systems. This extensive collection underscores a paradigm
shift in the field, emphasizing holistic approaches to biological data acquisition and

interpretation.

Technical / Clinical Details

The featured papers cover a diverse range of cutting-edge research areas, including:

* Molecular Diagnostics: Development of novel sensor platforms enabling

ultrasensitive detection of pathogens and biomarkers with unprecedented specificity.

o Continuous Monitoring: Advancements in wearable and implantable devices for
real-time tracking of physiological parameters, moving beyond episodic

measurements.

+ Dynamic Tissue Assessment: Innovative techniques for non-invasive or minimally
invasive evaluation of microenvironmental changes within biological tissues, crucial

for disease progression monitoring.

+ Clinical Decision Support: Integration of biosensor data with Al-driven algorithms to

optimize diagnostic accuracy and guide personalized therapeutic strategies.

Further studies delve into the design of biorecognition elements, optimization of
biointerface materials, novel signal transduction mechanisms, enhancements in the
comfort and durability of wearable sensors, and the development of minimally invasive
microneedle biosensors. These innovations collectively promise substantial
improvements in diagnostic precision and patient convenience, pushing the boundaries

of what biosensors can achieve.



Background & Context

The trajectory of biosensor research has shifted significantly from focusing solely on
individual sensing components to prioritizing system-level functionality, practicality, and
integration. This shift is driven by escalating demand across various application
domains, including not only healthcare but also environmental monitoring, food safety,
and industrial process control. The convergence of biosensing with wearable technology
and artificial intelligence is particularly seen as a critical step towards realizing
personalized healthcare and advanced preventive medicine, making health data more

accessible and actionable for individuals and clinicians alike.

Strategic Significance & Outlook

This special issue delineates a clear path for next-generation biosensors towards
becoming more intelligent, versatile, and user-friendly devices. The research outcomes
are expected to accelerate the development of new diagnostic methodologies, more
effective disease management strategies, and innovative tools for health maintenance.
An interdisciplinary approach combined with robust technological integration is
anticipated to be the primary catalyst driving future growth and innovation within the
biosensing field on a global scale. This will foster a future where health monitoring is

seamlessly integrated into daily life, offering continuous insights into well-being.

Source: https://www.mdpi.com/2079-6374/16/9
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#31 FDA Authorizes Pfizer-BioNTech's XFG-Adapted
COVID-19 Vaccine for the 2026-27 Season

Published Published September 03, 2026 Medscape (HE) USA

| oveERVIEW

The U.S. FDA has authorized the Pfizer-BioNTech XFG-adapted COVID-19 vaccine
for the 2026-27 season, marking a significant advancement in confronting the
persistently evolving SARS-CoV-2 virus. This updated mRNA vaccine technology
precisely targets the dominant XFG variant, aiming to deliver enhanced protection
against both infection and severe disease. The authorization underscores ongoing

efforts to fortify public health strategies for the forthcoming viral season.



| IN DEPTH

Background

Since the onset of the COVID-19 pandemic, the SARS-CoV-2 virus's incessant mutation
has necessitated regular vaccine updates, establishing them as a cornerstone of global
public health strategy. Much like annual influenza vaccines, it has become standard
practice for COVID-19 vaccine formulations to be revised annually or as required to align
with the latest prevalent strains. This recent FDA authorization underscores the
pharmaceutical industry's agility in addressing this dynamic challenge and the regulatory
bodies' capacity to implement flexible, adaptive approval processes. Such seasonal
vaccine adaptations are instrumental in laying critical groundwork for future pandemic
response models, setting a precedent for rapid development and swift deployment of

updated medical countermeasures.



Key Findings

On September 3, 2026, the U.S. Food and Drug Administration (FDA) officially
authorized the Pfizer-BioNTech XFG-adapted COVID-19 vaccine, specifically developed
for the 2026-27 season. This authorization represents a pivotal public health measure in
response to the continuous evolution of the SARS-CoV-2 virus and its emerging
variants. The newly authorized XFG-adapted vaccine leverages an updated version of
established mRNA technology, precisely engineered to neutralize the latest dominant
SARS-CoV-2 variants. Pfizer and BioNTech strategically modified the vaccine's antigenic
components to target the most prevalent circulating lineage, the "XFG" variant, informed
by rigorous viral surveillance and ongoing clinical data. This adaptation is anticipated to
significantly enhance vaccine efficacy, eliciting a broader immune response capable of
effectively reducing severe disease and transmission rates. Regulatory authorities
conducted a meticulous evaluation of both safety and immunogenicity data, affirming the
maintenance of the robust safety profile observed in earlier COVID-19 vaccine
formulations. The introduction of the XFG-adapted COVID-19 vaccine is projected to
significantly contribute to controlling infection spread and reducing morbidity and
mortality rates throughout the 2026-27 season. Vaccinations are particularly
recommended for vulnerable populations and healthcare workers, crucial for maintaining
societal immunity levels. Moving forward, continuous viral evolution tracking and the
establishment of swift vaccine update processes will remain indispensable components
of the global strategy for coexisting with COVID-19, ensuring robust preparedness

against future viral threats.

Source: Unknown



