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Electrochemical hemoglobin biosensor achieves
ultrasensitive POCT diagnosis with 0.09 pM
detection limit.

Cellbase outlines synthetic biology circuits for
cultured meat cell line monitoring, boosting
efficiency and safety.

Washington University detects early kidney
disease with painless microneedle patch,
preserving NGAL antibodies.

Review highlights clinical gaps in cannabinoid
biosensor tech for pain management; no
validated biosensor for routine use.

Delta Life Science unveils NES Technology for
label-free biosensing on photonic chip, impacting
drug discovery.

CAR T-cell therapy dramatically reduces disease
activity in all 6 severe rheumatoid arthritis
patients in trial.

Microwave metamaterial biosensor achieves 600
MHz/RIU sensitivity for label-free blood and
hemoglobin analysis.

Abbott's Libre Duo 10 Day System receives FDA
clearance as first integrated continuous
glucose-ketone monitor.

FDA reiterates no non-invasive glucose monitors
approved; tech giants pursue inferential
wearables for wellness.

Dexcom gains FDA clearance for G7 15-Day CGM
and Smart Basal, extending wear and optimizing
insulin.

Biodegradable graphene-oxide electrodes enable
high-sensitivity neurotransmitter detection and
astrocyte modulation.

Self-powered paper patch developed by
Binghamton University non-invasively monitors
sweat glucose during exercise.
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I Three Questions That Demand Your Decision This Week

@ Is your diagnostic portfolio ready for ultra-sensitive, non-invasive POCT?

New biosensors (#05, #13, #15) achieve picomolar/pg/mL detection limits from saliva/ISF, enabling early
disease diagnosis. Does your R&D; roadmap include these technologies to maintain competitiveness in POCT?

® How will integrated Al & advanced materials disrupt your wearable strategy?

Smart rings (#06), Al-integrated Bio-FETs (#07), and 2D/graphene sensors (#09, #10, #23) are pushing
multi-biomarker, flexible, and self-powered wearables. Are your product teams leveraging these for next-gen
health monitoring?

© Are you prepared for the rapid commercialization of integrated CGM-Ketone devices?

Abbott's FDA-cleared Libre Duo (#20) sets a new standard for diabetes management, while Dexcom extends
G7 capabilities (#22). What is your strategy to compete or integrate with these advanced systems?

I Opportunities vs. Threats for US/European Companies

Opportunity vs. Threat Matrix for US/European Companies
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® AbbottCGK Critical New market segment Competitor lead
® FemtoQ Critical Rapid diagnostics Disruptive speed
® SmartRng Critical Wearable market Tech disruption
® MagSense Opp. Early diagnosis New tech standard
® 2DSensor Opp. Flexible diag New materials
® KidPatch Opp. POCT expansion Invasive obsol
® FoodAl Opp. Food safety Al Legacy systems
® FDAWarn Ref. Clear guidance Misinformation
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I Deep Dive @ — Abbott's Integrated Glucose-Ketone Monitor

#20 | 2026/08/27 | Pharmacy Times | Tech Novelty® ® ® ® O Proximity® ® ® ® ® Market Impact® @ ® ® O Data
Reliability® ® ® ® O US/EU Relevancceo ® ® ® ®

Abbott's Libre Duo 10 Day system received FDA De Novo clearance, becoming the first integrated continuous
glucose-ketone monitoring (iCGK) system. This wearable device tracks both glucose and ketones from a

single sensor.

Targeting diabetic patients aged two and older, it aims to prevent emergencies like diabetic ketoacidosis
(DKA) by continuously detecting rising ketone levels alongside glucose. The device is slated for a U.S. launch
later this year.

» Strategic Analyst's Perspective

Strategic Analyst's Perspective: [Opportunity] For US/EU OEMs, this creates a new premium
segment for integrated metabolic monitoring devices and data services. [Threat] For existing
CGM players, this raises the bar for comprehensive diabetes management, potentially eroding
market share if they don't integrate ketone monitoring. [Action] [Strategy] Evaluate
competitive response plans for integrated glucose-ketone monitoring by Q4 2026. [R&D;]
Accelerate internal projects for multi-analyte wearable sensors.

I Deep Dive @ — Ultrasensitive Magneto-Stress-Electric Biosensor

#05 | 2026/08/27 | Analytical Methods | The Royal Society of Chemistry | Tech Novelty® ® @ ® O Proximity® @ OOO
Market Impact® ® ® ® O Data Reliability® ® ® ® ® US/EU Relevancco @ @ ® ®

A novel magneto-stress-electric coupled biosensor, leveraging Fe-Ga alloy's magnetostriction, achieved
ultrasensitive detection of NT-proBNP (0.01 pg mL-1) in saliva for early cardiovascular diagnosis.

This competitive immunoassay-based sensor demonstrates excellent specificity, selectivity, stability, and
reproducibility, offering a non-invasive, highly reliable method for detecting a critical heart failure biomarker.

» Strategic Analyst's Perspective

Strategic Analyst's Perspective: [Opportunity] US/EU medical device companies can explore
licensing or R&D; partnerships for this platform, which is adaptable for other low-concentration
biomarkers. Non-invasive, ultrasensitive detection opens new markets for early screening.
[Threat] Companies reliant on traditional invasive diagnostics for cardiovascular biomarkers
face obsolescence if this technology matures. Technical barriers include miniaturization and
long-term in-vivo stability. [Action] [R&D;] Initiate feasibility studies on magnetostrictive
biosensors for specific biomarker panels by Q1 2027. [Business Dev] Identify potential
academic partners in magnetostrictive materials.

Biosensors Weekly Intelligence Report | 2026-09-06 | Page 4



I Deep Dive ® — Smart Ring for Multi-Biomarker Sweat Analysis

#06 | 2026/08/29 | Facebook (Nature Communications paper mentioned) | Tech Novelty® ® ® ® O Proximity® @ OOO
Market Impact® ® ® ® O Data Reliability® ® ® ® ® US/EU Relevancco ® ® ® @

A Nature Communications paper unveils a fully integrated smart ring for multi-biomarker sweat analysis,

notably achieving osmotic sweat extraction without iontophoresis.

Validated in healthy and type 1 diabetic individuals, it continuously monitors glucose, creatinine, cortisol, and
electrolytes in real time, setting a new standard for wearable diagnostic technology.

» Strategic Analyst's Perspective

Strategic Analyst's Perspective: [Opportunity] For US/EU tech giants and wearable
manufacturers, this represents a significant leap in non-invasive, multi-analyte health
monitoring, enabling new product lines and data services. [Threat] Current wearable devices
offering only basic physiological tracking risk becoming commoditized or obsolete. Technical
barriers include ensuring long-term sensor stability in sweat and robust data correlation with
blood biomarkers. [Action] [R&D;] Investigate non-iontophoretic sweat extraction and
multi-biomarker sensing integration into existing wearable platforms within 6 months.
[Strategy] Assess market entry strategies for advanced diagnostic wearables.

I Other Notable Articles

CAR T-Cell Therapy Dramatically Reduces Disease Activity in All 6 Severe Rheumatoid Arthritis Patients in Pivotal Clinical Trial (News-Medical)
TNe®®®@® Proximity® ® ® OO Market Impactcoe e ® ® @

While not a biosensor, this breakthrough in CAR T-cell therapy for RA highlights the need for advanced

diagnostics to monitor treatment efficacy.

Electrochemical Hemoglobin Biosensor Achieves Ultrasensitive POCT Diagnosis with 0.09 pM Detection Limit (MDPI (Biosensors Journal))
TNe® ® ® ® O Proximity® @ OOO Market Impacte ® @ ® O

Ultrasensitive 0.09 pM detection of hemoglobin with anti-fouling coatings is a major step for POCT blood

diagnostics.

Delta Life Science Unveils NES Technology for Label-Free Biosensing on Photonic Chip (Delta Life Science)
TNe ®® @O Proximity® ® ® OO Market Impacte ® ® @ O

Label-free biosensing on a photonic chip offers high sensitivity and low cost for drug discovery and

diagnostics.

Self-Powered Paper Patch Developed by Binghamton University Non-Invasively Monitors Sweat Glucose During Exercise (Binghamton News)
TNe ® ® ® O Proximity® @ OOO Market Impacte ® @ OO

A self-powered, disposable paper patch for non-invasive sweat glucose monitoring during exercise offers

convenience and low cost.
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I Recommended Actions This Week

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

I Immediate (this week)

e [Executive] Review competitive landscape for integrated glucose-ketone monitoring systems (e.g.,
Abbott Libre Duo) and assess potential market disruption.

e [R&D;] Task teams to evaluate the technical feasibility and IP landscape of ultrasensitive non-invasive
biosensor platforms (e.g., magneto-stress-electric, photonic chips).

I Short-term (1 month)

e [Strategy] Develop a strategic roadmap for integrating AI/ML into biosensor data analysis for
enhanced diagnostic accuracy and predictive health insights.

e [Procurement] Identify potential suppliers or partners for advanced materials (e.g., 2D materials,
graphene fibers, MOFs) critical for next-generation flexible and stable sensors.

e [Business Dev] Explore potential collaborations with academic institutions or startups developing
multi-biomarker sweat analysis technologies (e.g., smart rings without iontophoresis).

I Medium-long term (quarter+)

e [R&D;] Initiate pilot projects for developing self-powered, disposable, multi-analyte wearable patches
for continuous health monitoring.

e [Legal/IP] Conduct a comprehensive IP audit to identify white spaces and potential infringement risks
in the rapidly evolving non-invasive biosensor and Al-integrated diagnostics space.

e [Strategy] Formulate market entry or defense strategies for new POCT diagnostic platforms that
leverage ultra-high sensitivity and non-invasive sample collection.

troy-technical.jp/en | Original curation. Article copyrights belong to respective authors. | Gemini API + Claude | 2026-09-06
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#01 MDPI Review Maps Biosensors' Evolution to

Integrated Systems for Molecular Diagnostics and
Longitudinal Clinical Monitoring

Published August 31, 2026  MDPI (Biosensors Journal) International

| overview

A new review from MDPI details the transformation of biosensors from simple
analytical detectors into integrated systems crucial for molecular diagnostics,
longitudinal monitoring, dynamic tissue assessment, and clinical decision support. The
analysis synthesizes literature from 2018-2026 on biorecognition, biointerface
engineering, transduction, wearable/microneedl|e architectures, and CRISPR
diagnostics, proposing a unified translational framework focused on system reliability
and clinical utility. While benchmarking against continuous glucose monitoring, the
review highlights persistent challenges in other platforms, including biofouling, matrix
effects, calibration drift, and manufacturing scalability, which impede broader clinical

adoption.



| N DEPTH

Key Findings

A comprehensive review published in MDPI's Biosensors Journal outlines the significant
evolution of biosensors beyond basic analytical detection into sophisticated integrated
systems. These systems are now poised to play pivotal roles in molecular diagnostics,
continuous longitudinal monitoring, dynamic tissue assessment, and informed clinical
decision-making. The review consolidates advancements from 2018 to July 2026, offering
a unified translational framework designed to enhance system reliability, long-term

performance, and overall clinical utility.

Technical & Clinical Details

The extensive analysis covers critical areas such as biorecognition elements, advanced
biointerface engineering, efficient signal transduction mechanisms, the development of
wearable and microneedle-based architectures, and the emergence of CRISPR-based
diagnostics. Crucially, the integration of these components into microphysiological
systems is highlighted. The success of continuous glucose monitoring (CGM) is
presented as a benchmark, with its enabling factors dissected. Concurrently, the review
addresses the persistent challenges hindering widespread adoption of other biosensor
platforms, including biofouling in biological environments, matrix effects from complex
biological samples, the intricacies of precise and stable calibration, and the inherent
difficulties in scalable manufacturing. Overcoming these obstacles is identified as

essential for broader clinical implementation.

Background & Context

The trajectory of biosensor technology is deeply intertwined with the increasing demand
for personalized and preventive medicine. Real-time and continuous monitoring of
physiological parameters has become paramount in managing chronic diseases and
promoting wellness. However, translating cutting-edge research from laboratory settings
to practical clinical applications involves navigating numerous hurdles beyond mere
technical prowess. These include ensuring long-term operational reliability, guaranteeing
patient safety, and achieving cost-effectiveness at scale. This review systematically
addresses these gaps, offering a detailed perspective on the current state and future

needs of the field.



Strategic Significance & Outlook

The unified translational framework proposed in this review is expected to catalyze a
more practical and clinically focused approach in the next generation of biosensor
development. Future research priorities will likely center on creating novel anti-fouling
materials, leveraging Al for enhanced data analysis and calibration accuracy, and
standardizing manufacturing processes to ensure reproducibility and affordability. By
addressing these strategic points, biosensors are projected to become increasingly
central to a comprehensive digital health ecosystem, spanning diagnosis, therapy

management, and preventive health strategies.

Source: https://www.mdpi.com/2079-6374/16/9/477

Collected: September 04, 2026 | Automated Research System (Gemini API)
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#02 Integrated MIP-Aptamer Biosensors Achieve
Enhanced Selectivity for Small Molecule Detection
Across Diagnostics

Published September 02, 2026  Analytical Chemistry | ACS Publications  USA

| overview

A review in Analytical Chemistry highlights the significant progress in biosensors
integrating molecularly imprinted polymers (MIPs) and aptamers, revolutionizing
detection across life sciences, healthcare, food safety, and environmental monitoring.
This combined approach leverages MIPs' structural stability with aptamers' high
specificity, dramatically improving selectivity, anti-interference capabilities, cost-
effectiveness, and response speed for diverse analytes. Electrochemical MIP-Apt
sensors, particularly favored for small molecule detection, employ embedded
structures to protect against nuclease degradation and minimize matrix interference,

expanding their potential as high-accuracy diagnostic tools.



| N DEPTH

Key Findings

A review published in Analytical Chemistry reveals that biosensors integrating
molecularly imprinted polymers (MIPs) and aptamers have achieved substantial
performance enhancements in sensitive and highly selective detection of small
molecules. This synergistic strategy combines the robust structural stability of MIPs with
the exceptional target specificity of aptamers, leading to significant improvements in
selectivity, anti-interference capability, cost-efficiency, and response speed compared to

conventional technologies.

Technical & Clinical Details

The review demonstrates the broad applicability of MIP-aptamer integrated biosensors
across various fields, including life sciences, healthcare, food safety, and environmental
monitoring, for detecting diverse targets. Of particular note is the frequent adoption of
electrochemical MIP-apt sensors for small molecule detection. These sensors utilize
embedded structures that offer protection against nuclease degradation and effectively
reduce non-specific interference from complex biological matrices. This design is
expected to enhance diagnostic accuracy, yielding more reliable analytical results, which

is critical for clinical and field applications.

Background & Context

Biosensor technology is an indispensable tool in modern society, where rapid and
precise detection is often critical. However, existing biosensors have faced challenges
such as non-specific binding in complex sample matrices, limitations in long-term
stability, and high production costs. MIPs, as synthetic recognition receptors, have
gained attention for their high stability and cost-effectiveness but often suffer from
specificity issues compared to natural bioreceptors. Aptamers, conversely, offer high
specificity and versatility in binding diverse targets but can have structural stability
limitations. The integration of these two technologies effectively mitigates their
individual weaknesses, paving the way for the development of high-performance

biosensors with broad impact on diagnostics and monitoring.



Strategic Significance & Outlook

Looking forward, MIP-aptamer integrated biosensors are anticipated to see expanded
clinical applications and integration into point-of-care testing (POCT) devices. The
combination with embedded structures and microfluidic technologies promises the
development of smaller, more automated systems. This will facilitate groundbreaking
advancements in areas such as early disease diagnosis, personalized medicine, and rapid
infectious disease screening, transforming many aspects of healthcare. Furthermore, this
technology is projected to play a crucial role in ensuring food safety and monitoring

environmental pollutants, offering robust and cost-effective solutions.

Source: https://pubs.acs.org/ancham/article/98/34/24605/5260995/Development-and-Applications-of-

Biosensors

Collected: September 04, 2026 | Automated Research System (Gemini API)
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#03 Al-Integrated Smart Biosensors Enable Real-Time
Multi-Contaminant Detection in Food Systems

Published August 28, 2026  Frontiers in Sustainable Food Systems  International

| overview

A mini-review in Frontiers in Sustainable Food Systems reports that smart biosensors
integrating artificial intelligence (Al), machine learning (ML), and loT have unlocked
new potential for real-time multi-contaminant detection in food systems. This
innovative approach is powered by advancements in multi-analyte sensing designs,
paper-based platforms, smartphone-assisted detection, and nanozyme-based
sensors. Al algorithms efficiently process complex multi-contaminant signals, enabling
prediction of contamination trends and high-accuracy detection, thereby enhancing

network monitoring across the entire food supply chain.



| N DEPTH

Key Findings

A mini-review published in Frontiers in Sustainable Food Systems reports
groundbreaking advancements in smart biosensors that integrate artificial intelligence
(Al), machine learning (ML), and Internet of Things (loT) technologies. These integrated
systems are now enabling real-time, multi-contaminant detection within complex food
systems, setting a new standard for food safety and quality control by accurately

identifying intricate contamination patterns.

Technical & Clinical Details

The review highlights several key technological advancements driving Al-integrated
biosensors, including sophisticated multi-analyte sensing designs, cost-effective and
disposable paper-based platforms, smartphone-assisted detection systems for field use,
and highly efficient nanozyme-based sensors. Al algorithms are crucial for processing
complex signal patterns from multiple contaminants in real time, allowing for the
identification of trace contaminants and mixed contamination scenarios that were
previously challenging for traditional sensing methods. This capability enables predictive
modeling of contamination trends and highly accurate quantitative detection,

significantly bolstering confidence in food safety.

Background & Context

Food safety remains a critical global challenge, impacting public health and international
trade. Conventional methods for detecting food contaminants are often time-
consuming, expensive, and limited in their ability to provide real-time monitoring at the
point of need. The complexity of simultaneously detecting multiple contaminants further
exacerbates these limitations. The advent of Al, ML, and loT offers a transformative
solution, enabling the development of sustainable and intelligent surveillance systems
throughout the food supply chain. This not only protects consumer health but also

contributes to reducing food waste and improving supply chain efficiency.



Strategic Significance & Outlook

Al-integrated smart biosensors are poised to become indispensable in shaping the
future of food systems. Future efforts will focus on expanding their applicability to a
broader range of contaminants, enhancing sensor miniaturization and portability, and
continuously improving Al models through ongoing learning and optimization. This will
lead to the establishment of more robust and predictive monitoring networks from farm
to fork, thereby strengthening global food security. This technology holds immense
potential to accelerate digital transformation within the food industry, providing

unprecedented control and foresight in food safety management.

Source: https://www.frontiersin.org/journals/sustainable-food-

systems/articles/10.3389/fsufs.2026.1905105/pdf

Collected: September 04, 2026 | Automated Research System (Gemini API)
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#04 MDPI Article Highlights Optical Biosensor

Advances and Al Integration for Disease Biomarker
Detection

Published August 31, 2026  MDPI (Encyclopedia) International

| overview

An MDPI Encyclopedia article emphasizes that optical biosensors, offering high
sensitivity, electromagnetic interference immunity, miniaturization, and multiplexing,
are widely utilized in medical diagnostics, food safety, environmental monitoring, and
biodefense. Research from 2021-2026 demonstrates widespread use of SPR, photonic
crystal, and fluorescence-based sensors for disease biomarker and therapeutic drug
level monitoring, as well as antibody-antigen interaction characterization. Notably,
the integration of Al-based data analysis with hybrid photonic crystal-plasmonic
nanoantenna architectures is accelerating the development of intelligent biosensing

platforms for complex biomarker pattern recognition.



| N DEPTH

Key Findings

According to an MDPI Encyclopedia article, optical biosensors have become
indispensable tools across diverse fields, including medical diagnostics, food safety,
environmental monitoring, and biodefense, owing to their exceptional sensitivity,
immunity to electromagnetic interference, miniaturization capabilities, and multiplexing
potential. Research published between 2021 and 2026 particularly highlights the

accelerated evolution of this technology.

Technical & Clinical Details

Key optical biosensor technologies discussed include Surface Plasmon Resonance (SPR),
photonic crystals, and fluorescence-based sensors. These techniques are widely applied
for detecting disease biomarkers (e.g., specific proteins or nucleic acids), monitoring
therapeutic drug levels in real-time, and characterizing antibody-antigen interactions. A
notable advancement is the integration of Al-based data analysis with hybrid photonic
crystal-plasmonic nanoantenna architectures. This combination has led to the
development of intelligent biosensing platforms capable of recognizing complex
biomarker patterns, not just single biomarkers, significantly improving diagnostic
accuracy and speed. For instance, simultaneous analysis of multiple biomarkers facilitates

earlier and more precise disease diagnosis.

Background & Context

The increasing emphasis on precision medicine and growing concerns about
environmental and food safety have fueled a demand for highly sensitive and specific
detection technologies. Optical biosensors offer a promising solution by potentially
overcoming limitations of electrochemical sensors, such as vulnerability to
electromagnetic interference and the cumbersome need for labels. Crucially, their
multiplexing capability allows for the simultaneous detection of multiple biomarkers,
providing more comprehensive information for disease screening and progression
monitoring. The integration with Al is key to efficiently processing large volumes of
complex sensor data, extracting deeper insights, and contributing to the automation and

acceleration of diagnostic processes.



Strategic Significance & Outlook

The future of optical biosensors is projected to advance significantly through further
convergence with Al and nanotechnology. Hybrid nanophotonic structures are expected
to push detection limits even lower and enhance multiplexing capabilities. This will
enable earlier diagnosis of diseases like cancer and neurodegenerative disorders,
facilitate the development of personalized treatment strategies, and allow for real-time
monitoring of trace contaminants in the environment. Furthermore, integration into
wearable devices is anticipated, contributing to continuous health monitoring and the
advancement of preventive medicine. This field holds substantial potential to yield the

next major breakthroughs in diagnostic technology.

Source: https://encyclopedia.pub/entry/59937

Collected: September 04, 2026 | Automated Research System (Gemini API)
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#05 Magneto-Stress-Electric Biosensor Achieves
Ultrasensitive 0.01 pg mL™' NT-proBNP Detection for
Early Cardiovascular Diagnosis

Published August 27, 2026  Analytical Methods | The Royal Society of Chemistry UK

| overview

Research in Analytical Methods reports a competitive immunoassay-based magneto-
stress-electric coupled biosensor leveraging Fe-Ga alloy's magnetostriction for
ultrasensitive detection of the cardiovascular biomarker NT-proBNP, achieving an
exceptionally low detection limit of 0.01 pg mL™". This sensor demonstrates excellent
specificity, selectivity, stability, and batch-to-batch reproducibility, enabling accurate
and reliable NT-proBNP detection in saliva samples. This innovative technology holds

significant potential for non-invasive early diagnosis of cardiovascular diseases.



| N DEPTH

Key Findings

A study published in Analytical Methods by The Royal Society of Chemistry describes the
development of a competitive immunoassay-based magneto-stress-electric coupled
biosensor that utilizes the magnetostrictive effect of Fe-Ga alloy. This novel biosensor
successfully demonstrated an astonishingly low detection limit of 0.01 pg mL™" for N-
terminal pro-B-type natriuretic peptide (NT-proBNP), a crucial biomarker for
cardiovascular diseases. This achievement marks a significant breakthrough in the field of

non-invasive diagnostics.

Technical & Clinical Details

The new biosensor operates by converting minute stress changes, resulting from the
binding of NT-proBNP to antibodies, into electrical signals, leveraging the
magnetostrictive properties of the Fe-Ga alloy. Based on the principle of competitive
immunoassay, higher concentrations of NT-proBNP in the sample inhibit the binding of
labeled NT-proBNP to the sensor surface, thereby altering the detected signal.
Experimental results confirm the sensor's ability to accurately detect NT-proBNP at
concentrations as low as 0.01 pg mL™", representing a substantial improvement in
sensitivity compared to conventional techniques. Furthermore, the sensor exhibits
excellent specificity, high selectivity against interference from similar molecules, long-
term stability, and robust batch-to-batch reproducibility, indicating its high reliability for
clinical applications. The capability to measure NT-proBNP non-invasively using saliva
samples is particularly advantageous, reducing patient burden and simplifying the

testing process.

Background & Context

NT-proBNP is a well-established biomarker for the diagnosis and prognosis of heart
failure. Current detection methods primarily rely on invasive blood tests. Early detection
of cardiovascular diseases, often before symptoms manifest, is critically important,
leading to a growing demand for non-invasive and highly sensitive detection
technologies. The development of such biosensors offers a more accessible and patient-
friendly option for cardiac screening, monitoring of chronic heart failure patients, and

evaluating therapeutic efficacy.



Strategic Significance & Outlook

This magneto-stress-electric coupled biosensor has the potential to usher in a paradigm
shift in the early diagnosis of cardiovascular diseases. Its ultrasensitive detection
capability using saliva could expand its application to general health screenings,
pharmacies, and even home-based self-monitoring. Further validation and integration
into portable devices are expected to significantly increase opportunities for early
detection and treatment of heart conditions, ultimately contributing to improved patient
outcomes. Moreover, this technological platform is adaptable for the non-invasive
detection of various other low-concentration biomarkers beyond NT-proBNP, potentially

having a broad impact across diagnostic medicine.

Source: https://pubs.rsc.org/ay/article/doi/10.1039/d6ay00950f/1295201/Competitive-immunoassay-

based-magneto-stress
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#06 Nature Communications Reveals Smart Ring for

Multi-Biomarker Sweat Analysis Without lontophoresis,
Validated in Diabetes Patients

Published August 29, 2026  Facebook (Nature Communications paper mentioned)

International

| overview

A groundbreaking Nature Communications paper unveils a fully integrated smart ring
capable of measuring multiple chemical biomarkers from osmotically extracted sweat
without iontophoresis. Validated for daily analysis in both healthy and type 1 diabetic
individuals, this device continuously monitors biomarkers like glucose, creatinine,
cortisol, and electrolytes in real time. This advancement supports improved diabetes
management, stress tracking, and hydration status assessment, setting a new

standard for wearable diagnostic technology.
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Key Findings

A seminal paper published in Nature Communications announces a groundbreaking,
fully integrated smart ring that can measure multiple chemical biomarkers from
osmotically extracted sweat, critically without the need for iontophoresis. This wearable
device has been validated for daily analysis in both healthy individuals and patients with

type 1 diabetes, establishing a new benchmark in non-invasive biomarker monitoring.

Technical & Clinical Details

The smart ring employs a unique technology to efficiently extract sweat from the skin
and continuously monitor a range of biomarkers in real-time, including glucose,
creatinine, cortisol, and various electrolytes (e.g., sodium, potassium). A key innovation is
that it eliminates the need for external electrical stimulation (iontophoresis), which was a
common requirement for previous sweat sensors. This significantly enhances the device's
user-friendliness and wearability, enabling prolonged continuous monitoring. Clinical
validation confirmed the device's accuracy in capturing biomarker fluctuations during
daily activities and at rest in both healthy subjects and type 1 diabetic patients. This
opens up broad applications, including improved glucose management for diabetics,
performance monitoring for athletes, and assessment of stress levels and hydration

status.

Background & Context

The demand for non-invasive biomarker monitoring has been rapidly escalating with
advancements in personalized and preventive medicine. Traditional blood tests are
invasive and limit the frequency of sampling. Sweat-based monitoring offers a promising
non-invasive approach for continuous data collection, but challenges have persisted in
reliable sweat collection and accurate biomarker detection within the complex sweat
matrix. This smart ring overcomes these challenges, offering the potential to provide
high-precision physiological data while significantly reducing patient burden. Within the
wearable technology market, it differentiates itself from existing devices like Apple

Watch and Fitbit by offering more advanced biochemical monitoring capabilities.



Strategic Significance & Outlook

The introduction of this fully integrated smart ring portends the next wave of wearable
diagnostic technology. Future research and development will likely focus on expanding
the range of detectable biomarkers, miniaturizing the device further, and extending
battery life. Moreover, the vast amount of data collected can be combined with artificial
intelligence (Al) and machine learning (ML) algorithms to predict individual health states
and realize the concept of a 'digital twin' for early disease risk identification. This is
expected to empower diabetics with better self-management capabilities and enable
health-conscious individuals to gain a more detailed understanding of their metabolic

status, significantly contributing to the widespread adoption of preventive medicine.

Source: https://www.facebook.com/NaturePortfolioJournals/posts/a-paper-in-nature-communications-

presents-a-fully-integrated-smart-ring-that-mea/1563279969161597/
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#07 Microfluidic-Al Integrated Bio-FETs Dramatically
Boost Alzheimer's Disease Diagnostic Sensitivity

Published September 02, 2026  Scilight Press  Unknown

| overview

Research reported by Scilight Press highlights the critical role of integrating
microfluidics and artificial intelligence (Al) to enhance the performance of Biological
Field Effect Transistors (Bio-FETs) for Alzheimer's disease (AD) diagnostics.
Experimental investigations into plasmonic ELISA for biomarker detection and dual-
gate biosensors using ultrathin silicon transistors have shown improved detection
limits. This combination significantly boosts Bio-FET sensitivity and specificity,

opening a transformative path for early and accurate AD diagnosis.
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Key Findings

Recent research reported by Scilight Press has revealed that the integration of
microfluidics and artificial intelligence (Al) is paramount to dramatically enhancing the
performance of Biological Field Effect Transistors (Bio-FETs) used in Alzheimer's disease
(AD) diagnostics. This innovative approach paves the way for new possibilities in early

and accurate diagnosis of AD.

Technical & Clinical Details

This study explores multiple technical approaches to maximize the sensitivity and
specificity of Bio-FETs. Particularly noteworthy is the use of plasmonic ELISA (Enzyme-
Linked Immunosorbent Assay) for biomarker detection. By leveraging the enhanced
effects of plasmon resonance, the detection limit for AD-related biomarkers is
significantly improved, allowing highly sensitive capture of even trace amounts of
proteins and peptides. Furthermore, experimental investigations into dual-gate
biosensors using ultrathin silicon transistors are advancing. The dual-gate structure
enhances the sensor's signal modulation and noise reduction capabilities, leading to
clearer detection signals. Al plays a crucial role in analyzing complex, multidimensional
data obtained from microfluidic devices, identifying subtle patterns and correlations
among biomarkers, thereby improving diagnostic accuracy. This increases the potential

to detect pre-symptomatic biomarker changes at very early stages of AD.

Background & Context

Alzheimer's disease is a progressive neurodegenerative disorder affecting millions
worldwide, and early diagnosis is essential for effective therapeutic intervention.
However, current AD diagnostic methods, such as cognitive assessments, neuroimaging,
and cerebrospinal fluid analysis, often face challenges of invasiveness, high cost, or the
ability to confirm the disease only in later stages. Bio-FETs have garnered attention as a
promising platform for early diagnosis of complex diseases like AD due to their high
sensitivity and potential for miniaturization. The integration of microfluidics and Al
dramatically enhances these sensors' ability to process complex biological samples and
detect subtle biomarker fluctuations, thereby filling critical gaps in existing diagnostic

methods.



Strategic Significance & Outlook

The integrated Bio-FET technology with microfluidics and Al holds immense potential to
transform the future of Alzheimer's disease diagnosis. In the future, this technology is
expected to enable ultra-early detection of AD biomarkers from non-invasive samples
like blood and saliva, developing into low-cost and widespread screening tools.
Eventually, integrating these devices into point-of-care testing (POCT) devices and
wearable sensors will allow for continuous patient monitoring at home and rapid
diagnosis in clinical settings, contributing to the development of personalized
intervention strategies to slow or even prevent the onset of AD. Research in this area is a
critical key to revolutionizing the diagnosis and management of neurodegenerative

diseases.

Source: https://www.sciltp.com/journals/bab/articles/2608005041
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#08 Carbon Nanotube Biosensors Achieve Picogram-
Level Sensitivity for Non-Invasive Biofluid Analysis

Published August 29, 2026  ResearchGate (Request PDF)  International

| overview

A ResearchGate review reports that carbon nanotube (CNT)-based biosensors are
emerging as promising platforms for non-invasive biofluid analysis due to their high
electrical conductivity, large surface area, tunable optical properties, and versatile
surface chemistry. This technology is shifting wearable biosensing from single-signal
activity tracking to multimodal Al-assisted health monitoring, combining biochemical
information from sweat, interstitial fluid, and tears with biophysical streams. CNT
sensors report picogram/milliliter level sensitivity for biomarkers like glucose,
myoglobin, and PSA, indicating significant potential for low-concentration biomarker

detection in non-invasive samples.
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Key Findings

A review published on ResearchGate reports that carbon nanotube (CNT)-based
biosensors are emerging as highly promising platforms for non-invasive biofluid analysis.
These sensors leverage their high electrical conductivity, vast surface area, tunable
optical properties, and diverse surface chemistry to demonstrate the capability of

detecting low-concentration biomarkers with picogram per milliliter sensitivity.

Technical & Clinical Details

CNT-based biosensors, owing to their exceptional material properties, enable the
detection of trace biomarkers in non-invasive biofluids, a feat often challenging for
conventional sensors. The high electrical conductivity of CNTs contributes to signal
amplification and rapid response, while their large surface area facilitates efficient
immobilization and binding of analyte molecules. Furthermore, tunable optical
properties allow for optimization of sensitivity in fluorescence or Raman scattering-based
detection. The review emphasizes that wearable biosensing is transitioning from single-
signal activity tracking to multimodal Al-assisted health monitoring, combining
biochemical information from various non-invasive biofluids like sweat, interstitial fluid,
and tears, with biophysical data streams. Specifically, CNT sensors are reported to detect
protein biomarkers such as glucose, myoglobin, and PSA (prostate-specific antigen) at
extremely low concentrations, on the order of picograms per milliliter, representing a

breakthrough in low-concentration biomarker detection in non-invasive samples.

Background & Context

The demand for non-invasive and continuous health monitoring is rapidly increasing
with the advancements in personalized and preventive medicine. Traditional blood tests
are invasive and limit the frequency of sampling. Biofluids like sweat, interstitial fluid, and
tears are valuable sources of disease biomarkers and can be collected non-invasively,
making them ideal targets for wearable sensors. CNTs, with their nanoscale structure and
superior properties, provide an ideal platform for high-sensitivity detection of trace
biomarkers in these biofluids. The combination of multimodal sensing with Al enables
the extraction of meaningful information from complex biological data, allowing for a

more comprehensive assessment of health status.



Strategic Significance & Outlook

CNT-based biosensors hold the potential to revolutionize the field of non-invasive
biofluid analysis. In the future, this technology is expected to evolve towards further
integration into wearable devices, enhanced multiplexing capabilities for simultaneous
detection of multiple biomarkers, and the provision of personalized health advice
through Al-driven real-time data analysis. Broad clinical applications are anticipated,
ranging from glucose monitoring to early screening for cardiovascular diseases and
cancer, as well as detection of inflammatory markers. This advancement will reduce
patient burden while enabling a more detailed understanding of health status and

opening new avenues for early disease detection and prevention.

Source: https://www.researchgate.net/publication/411894416_Carbon_Nanotube-

Based_Biosensors_for_Non-Invasive_Biofluid_Analysis
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#09 SFU Thesis Develops 2D Material Sensor for Lung
Cancer Biomarker Detection with Over 80%
Performance Retention on Flexible Substrates

Published September 02, 2026  SFU Library Thesis Template Canada

| overview

A Simon Fraser University thesis reports the successful development of a two-
dimensional (2D) material sensor for lung cancer biomarkers (2-butanone, 1-
propanol) operating at room temperature. The sensor achieves a low detection limit
of 176 ppb, rapid response/recovery times (3 and 15 seconds), and maintains over
80% performance on flexible substrates, indicating high suitability for wearable
applications. This technology significantly expands the potential for non-invasive,

real-time screening in early lung cancer diagnosis.
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Key Findings

A thesis from Simon Fraser University (SFU) presents a groundbreaking application of
two-dimensional (2D) materials in sensing, specifically reporting the successful
development of a sensor for lung cancer biomarkers that operates at room temperature.
This sensor achieved a remarkably low detection limit of 176 ppb and rapid
response/recovery times, demonstrating high performance retention even on flexible

substrates.

Technical & Clinical Details

The developed sensor leverages the superior physicochemical properties of 2D materials
to specifically detect volatile organic compound (VOC) biomarkers, 2-butanone and 1-
propanol, associated with lung cancer. The sensor's performance is notable for the

following key characteristics:

e **Low Detection Limit**: Its ability to detect biomarkers at concentrations as low as

176 ppb makes it highly valuable for early-stage disease screening.

e **Rapid Response/Recovery Time**: The fast performance, with a response time of
just 3 seconds and a recovery time of 15 seconds, is crucial for real-time monitoring

applications.

e **Flexibility and Durability**: In tests on flexible substrates, the sensor maintained
over 80% of its performance. This indicates that the sensor is robust against bending

and deformation, making it highly suitable for integration into wearable devices.

These features suggest significant potential for wearable sensors that non-invasively
detect biomarkers from a patient's breath, representing a transformative step forward in

early lung cancer diagnosis.



Background & Context

Lung cancer is one of the leading causes of cancer-related deaths globally, and early
detection is directly correlated with improved survival rates. However, current diagnostic
methods (e.g., CT scans, biopsies) are often invasive, expensive, carry radiation exposure
risks, and have limitations in screening at early stages. Non-invasive breath analysis for
biomarker detection has been a promising area of research to overcome these
challenges. 2D materials, with their high surface-to-volume ratio, excellent electron
mobility, and tunable bandgaps, have attracted significant attention in gas sensor and
biosensor applications. Their application in flexible wearable devices holds the potential

to profoundly change the paradigm of daily health monitoring and disease screening.

Strategic Significance & Outlook

This 2D material-based sensor technology has the potential to revolutionize early lung
cancer diagnosis. As development progresses towards flexible wearable sensors, it will
enable continuous health monitoring outside of clinical settings and regular screening
for high-risk populations. This will improve early detection rates for lung cancer and
contribute to better treatment outcomes. In the future, this platform is also expected to
be applied to detect biomarkers for other diseases, serving as a foundation for
personalized preventive medicine. This research marks an important step in driving next-

generation advancements in diagnostic technology.

Source: https://summit.sfu.ca/_flysystem/fedora/2026-09/etd23883.pdf
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#10 Graphene Fibers Drive Roadmap from Thermal

Management to Biochemical Sensors in Innovative
Fiber Electronics

Published September 01, 2026  National Science Review | Oxford Academic UK

| overview

A paper in National Science Review (Oxford Academic) reports that graphene fibers
(GFs) are pivotal in the technology roadmap from fiber materials to fiber electronics.
GFs, with their exceptional carrier mobility, high specific surface area, and chemical
inertness, serve as signal transducers across diverse applications from energy
harvesting to advanced thermal management. Crucially, their atomic-scale interface
directly improves biochemical sensor detection limits and mitigates signal attenuation
in complex sweat environments, resolving a key bottleneck for long-term reliability in

integrated fiber electronic systems.
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Key Findings

Research published in National Science Review (Oxford Academic) has revealed that
graphene fibers (GFs) are a critical driving force in the technological roadmap from fiber
materials to fiber electronics. Due to their exceptional properties, GFs enable innovative
advancements across a wide range of applications, from energy harvesting and
advanced thermal management to, notably, enhancing the performance of biochemical

Sensors.

Technical & Clinical Details

Graphene fibers (GFs) are gaining significant attention as a core material for next-

generation fiber electronics due to their superior characteristics, which include:

e **Exceptional Carrier Mobility**: This enables high-speed electron transport,

improving sensor response time and efficiency.

e **High Specific Surface Area**: Provides numerous active sites, enhancing the

immobilization of biomolecules and boosting detection sensitivity.

e **Chemical Inertness**: Ensures stable performance even under harsh conditions,

thereby improving sensor durability and long-term reliability.

These properties allow GFs to function as efficient signal transducers in various fiber
devices. Particularly in the field of biochemical sensors, the atomic-scale interface of GFs
directly improves detection limits. For instance, in wearable sensors, GFs effectively
mitigate signal attenuation in complex sweat environments (e.g., high salt content, low
pH, proteins), enabling stable long-term data acquisition. This resolves a major

bottleneck for the long-term reliability of integrated fiber electronic systems.



Background & Context

With the proliferation of wearable devices and the increasing demand for healthcare
monitoring, there is a strong need for fiber-based electronics that combine flexibility,
comfort, durability, and high performance. Traditional rigid electronic components have
limitations in terms of conformability to the body and washability. Two-dimensional
materials like graphene have been considered ideal candidates for fiber electronics due
to their excellent electrical and mechanical properties, but challenges remained in
fabricating them into actual fiber forms and maintaining stability in biological
environments. The development of GFs overcomes these challenges, significantly

impacting areas like smart textiles and electronic clothing.

Strategic Significance & Outlook

The technology roadmap for graphene fiber-based electronics points towards the
realization of highly functional wearable devices. In the future, biochemical sensors using
GFs are expected to be utilized for non-invasive detection of a wide range of biomarkers,
including continuous glucose monitoring, heart rate, sweat electrolytes, and stress
hormones. Furthermore, integration with energy harvesting capabilities could lead to
self-powered wearable sensors. This technology will bring innovation to fields such as
personalized medicine, sports science, and occupational safety, playing a central role in
improving people's quality of life. In the long term, these fiber electronic systems could
evolve into 'smart skin' devices that collaborate with Al to enable more advanced health

prediction and intervention.

Source: https://academic.oup.com/nsr/article/13/16/nwag368/8707251
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#11 MilliporeSigma's FemtoQuest System with SMC
Technology Detects Ultra-Low Biomarkers in 15
Minutes

Published August 27, 2026  Facebook (SMC technology) USA

| overview

MilliporeSigma announced its FemtoQuest system, an improved 3rd generation
instrument featuring Single Molecule Counting (SMC) technology, enhances
researchers' ability to detect ultra-low levels of biomarkers. This innovative BioMEMS
sensor, a 'fingernail-sized Lab-on-a-chip,' can simultaneously test up to 250 genetic
characteristics, including viruses and bacteria, within 15 minutes. This has the
potential to drastically reduce diagnostic times and save lives in critical medical

situations requiring rapid pathogen identification, such as sepsis.
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Key Findings

MilliporeSigma announced that its FemtoQuest system, an enhanced 3rd generation
instrument incorporating Single Molecule Counting (SMC) technology, significantly
boosts researchers' capability to detect ultra-low levels of biomarkers with exceptional
sensitivity and speed. This system holds particular promise for drastically shortening
diagnostic times, especially in urgent situations like sepsis, where rapid pathogen

identification is critical.

Technical & Clinical Details

The FemtoQuest system is centered around a BioMEMS (Bio-Micro-Electro-Mechanical
System) sensor, often described as a 'fingernail-sized Lab-on-a-chip," which enables
highly efficient analysis from limited sample volumes. SMC technology allows detection
at the individual molecule level, making it possible to capture ultra-low concentrations of
biomarkers that were challenging for conventional techniques. The most remarkable
capability of this instrument is its ability to simultaneously test up to 250 genetic
characteristics (e.g., viral or bacterial DNA/RNA) within just 15 minutes. This capability is
particularly valuable in clinical scenarios requiring rapid identification of multiple
pathogens, such as in the diagnosis of sepsis, a severe infection. Sepsis is a race against
time, and rapid diagnosis directly leads to timely and appropriate treatment initiation,

which can significantly improve patient outcomes and save lives.

Background & Context

In clinical diagnostics, especially in the field of infectious diseases, prompt and accurate
identification of pathogens is essential for developing effective treatment strategies.
However, many conventional testing methods are time-consuming, require complex
sample preparation, or suffer from insufficient detection sensitivity. These limitations are
particularly evident when biomarkers are present at extremely low concentrations or
when numerous pathogens need to be considered simultaneously. The combination of
SMC technology and BioMEMS integrated into the FemtoQuest system overcomes these
challenges, accelerating and increasing the sensitivity of the diagnostic process, thereby
significantly contributing to the advancement of personalized medicine and precision

diagnostics.



Strategic Significance & Outlook

MilliporeSigma's FemtoQuest system is poised to bring significant transformation not
only as a research tool but also potentially to clinical diagnostics. Its ability to rapidly
multiplex detect ultra-low level biomarkers holds promise for a wide range of medical
applications, including early diagnosis of infectious diseases, identification of antibiotic-
resistant bacteria, cancer screening, and diagnosis of genetic disorders. Particularly, if its
technology integration into Point-of-Care Testing (POCT) devices advances, it could
contribute to rapid diagnosis outside hospitals and improve healthcare access in
resource-limited regions. This is expected to enhance diagnostic accuracy and efficiency,
leading to improved patient prognoses and reduced healthcare costs. FemtoQuest is

projected to be a key platform driving the forefront of diagnostic technology.

Source: https://www.facebook.com/MilliporeSigma/posts/this-is-our-femtoquest-system-with-smc-

technology-the-improved-3rd-generation-in/1493615142800572/
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#12 Porous Microneedles Achieve High-Sensitivity
Detection of Glucose in Rat Skin Interstitial Fluid

Published August 31, 2026  ResearchGate (Spectrochimica Acta Part A: Molecular and Biomolecular

Spectroscopy)  International

I OVERVIEW

Research published on ResearchGate reports a new method using porous
microneedles for qualitative and quantitative detection of glucose, uric acid, and
cholesterol in rat skin interstitial fluid (ISF). Skin ISF is identified as a promising source
of biomarkers for disease diagnosis and prognosis, and this microneedle (MN) patch
serves as an ideal platform for painless, easy ISF extraction. Notably, the porous
microneedle glucose sensor demonstrated high sensitivity of 22.99 + 0.72 yA mM™
across a 0-15 mM glucose range, indicating significant potential for non-invasive

monitoring.
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Key Findings

A study published on ResearchGate reports the successful qualitative and quantitative
detection of glucose, uric acid, and cholesterol in rat skin interstitial fluid (ISF) using
porous microneedles (MN). This technology opens new avenues for non-invasive and
highly sensitive biomarker monitoring, holding significant potential to substantially

reduce patient burden in disease diagnostics.

Technical & Clinical Details

Interstitial fluid (ISF) circulates between blood and cells and is gaining attention as a
novel and promising source for disease diagnosis and prognosis, rich in biomarkers.
However, efficient and non-invasive methods for ISF collection have been a challenge.
The porous microneedle patch developed in this study can be easily applied to the skin
without pain, utilizing capillary action to efficiently extract ISF. Specifically, the
performance of the porous microneedle glucose sensor was thoroughly evaluated,
achieving a very high sensitivity of 22.99 + 0.72 yA mM™" over a physiologically relevant
glucose concentration range of 0-15 mM. This level of sensitivity enables high-accuracy
measurements for glucose monitoring in diabetes patients. Favorable results were also
obtained for uric acid and cholesterol detection, suggesting the potential for multiplex

functionality to monitor multiple metabolic biomarkers with a single device.

Background & Context

For the management of chronic diseases such as diabetes, continuous and accurate
monitoring of biomarkers like blood glucose is essential. However, traditional blood
collection methods are invasive, imposing physical and psychological burdens on
patients. Microneedle technology has garnered attention as an innovative approach that
allows for non-invasive sample collection with minimal pain, as the fine needles only
penetrate the outermost layers of the skin. The ability of this technology to detect
multiple biomarkers from ISF with high sensitivity will greatly contribute to improving

patients' quality of life, simplifying monitoring, and advancing personalized medicine.



Strategic Significance & Outlook

ISF-based biosensors using porous microneedles hold the potential to revolutionize
many areas of diagnostic medicine. In the future, this technology is expected not only to
be commercialized as continuous glucose monitoring (CGM) devices for diabetes
patients but also to be applied to non-invasive monitoring of other disease biomarkers,
such such as those for cardiovascular diseases, kidney disease, and metabolic disorders.
Furthermore, research and development will focus on sensor miniaturization, integration
into wearable devices, and improving long-term stability. This is anticipated to accelerate
the widespread adoption of self-monitoring at home and point-of-care testing (POCT) in
resource-limited areas, significantly contributing to the advancement of preventive and

personalized medicine.

Source:

https://www.researchgate.net/publication/413572024_Qualitative_and_quantitative_detection_of_glucose_uric_a
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#13 Electrochemical Hemoglobin Biosensor Achieves
Ultrasensitive POCT Diagnosis with 0.09 pM Detection
Limit

Published August 28, 2026  MDPI (Biosensors Journal)  International

| overview

Research in MDPI's Biosensors Journal reports that electrochemical hemoglobin
biosensors leverage enzymatic and affinity-based biosensing to achieve molecular
specificity for POCT diagnostics. The sensor significantly reduces electrode surface
fouling by background proteins through the incorporation of anti-fouling coatings
like Nafion membranes and biomimetic zwitterionic hydrogels. Notably, a synergistic
sensing platform combining a conductive Ag-MOF scaffold with molecular imprinting
achieved an ultra-low detection limit of 0.09 pM, sub-picomolar sensitivity, and long-

term storage stability, contributing to rapid diagnosis of anemia and blood disorders.
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Key Findings

Research published in MDPI's Biosensors Journal reports that electrochemical
hemoglobin biosensors have achieved molecular specificity for Point-of-Care Testing
(POCT) diagnostics, demonstrating groundbreaking detection capabilities with ultra-high
sensitivity and long-term storage stability. Specifically, the achievement of an
exceptionally low detection limit of 0.09 pM represents a significant advancement for the

rapid and accurate diagnosis of blood disorders like anemia.

Technical & Clinical Details

This electrochemical hemoglobin biosensor skillfully utilizes enzymatic and affinity-based
biosensing approaches that specifically bind to hemoglobin molecules. A major
challenge for conventional electrochemical sensors is fouling of the electrode surface by
background proteins in complex biological samples. To address this, protective anti-
fouling coatings, such as Nafion membranes, polyurethane layers, and biomimetic
zwitterionic hydrogels, are incorporated onto the sensor surface. These coatings
effectively suppress non-specific adsorption, maintaining the sensor's sensitivity and
stability over extended periods. The most significant achievement of this study is the
development of a synergistic sensing platform that combines a conductive Ag-MOF
(Silver-Metal-Organic Framework) scaffold with molecular imprinting technology. The
Ag-MOF provides high conductivity and porosity, while molecular imprinting offers high
selectivity for hemoglobin molecules. This combination achieved a remarkable detection
limit (LOD) of 0.09 pM and sub-picomolar sensitivity (less than 1072 M), along with
demonstrated long-term storage stability. This enables rapid detection of even minute

hemoglobin abnormalities.



Background & Context

Monitoring hemoglobin levels is a fundamental diagnostic indicator in the diagnosis and
management of blood disorders such as anemia, sickle cell anemia, and thalassemia.
While traditional laboratory-based tests are accurate, they require time and specialized
equipment, limiting rapid diagnosis in emergencies or resource-constrained settings.
POCT devices are being developed to overcome these challenges and enable rapid
decision-making at the point of care. Highly sensitive and specific hemoglobin
biosensors play a crucial role in reducing patient burden and improving healthcare
access. The long-term storage stability of the developed sensor is particularly significant

from the perspective of remote use and stockpiling.

Strategic Significance & Outlook

This electrochemical hemoglobin biosensor technology holds the potential to
revolutionize POCT diagnostics. In the future, this sensor is expected to find widespread
clinical applications, including anemia screening, pre-transfusion testing, and
intraoperative bleeding monitoring. Furthermore, advancements in device
miniaturization and the integration of multiplex detection capabilities with other blood
biomarkers (e.g., C-reactive protein, blood glucose) will lead to more comprehensive
POCT platforms. This is projected to dramatically improve healthcare delivery
capabilities, particularly in developing countries and disaster areas where medical
infrastructure is insufficient, significantly contributing to global health. This technology
directly impacts improved patient prognoses through faster and more accurate

diagnoses.

Source: https://www.mdpi.com/2227-9040/14/9/195
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#14 Cellbase Outlines Synthetic Biology Circuits for
Cultured Meat Cell Line Monitoring, Boosting Efficiency
and Safety

Published August 31, 2026  Cellbase  Unknown

| overview

Cellbase discusses the design and application of synthetic biology circuits specifically
for cultured meat cell monitoring, engineered to minimize cellular burden while
ensuring high signal specificity, rapid response times, and long-term stability. Key
circuit types include inducible promoter, feedback control, logic gate, and multiplex
reporter systems, with multiplex reporters offering the broadest insight into cellular
status. This enables early identification of contaminants, antibiotic residues, and
mycoplasma during clone selection and bioreactor monitoring, thereby enhancing

the efficiency and safety of cultured meat production.
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Key Findings

An explanatory article by Cellbase details the design principles and applications of
synthetic biology circuits specifically tailored for monitoring cultured meat cells. These
circuits are engineered to minimize cellular burden while ensuring high signal specificity,
rapid response times, and long-term stability, holding the potential to dramatically

improve the efficiency and safety of cultured meat production.

Technical & Clinical Details

Synthetic biology circuits for cultured meat cell monitoring are primarily categorized into

four types:

e **|Inducible Promoter Circuits**: These circuits respond to specific stimuli (e.g.,
nutrient depletion, accumulation of metabolic byproducts) by expressing a reporter

gene, making changes in cell state visible.

e **Feedback Control Circuits**: Automatically adjust specific metabolic pathways or
gene expression levels within cells and optimize the culture environment to support

cell growth and survival.

e **Logic Gate Circuits**: Combine multiple input signals (biomarkers) to perform
complex logical decisions, allowing for more precise evaluation of cell states. For
example, they can trigger an alarm only when two specific contaminants are detected

simultaneously.

e **Multiplex Reporter Systems**: Simultaneously express multiple different reporter
genes to provide information on various aspects of cell health (e.g., proliferation rate,
differentiation status, stress response) at once. This offers the most comprehensive
view of cellular health and is extremely effective for early identification of issues like
contaminants (bacteria and fungi), antibiotic residues, and mycoplasma during clone

selection and bioreactor monitoring.

These circuits provide real-time, detailed information throughout the cell culture process
and alert to the need for intervention early, contributing to improved production yields

and ensuring product uniformity.



Background & Context

The cultured meat industry is garnering significant attention as a sustainable food
source, but its commercial success hinges on optimizing cell culture processes and
rigorously controlling quality. Traditional monitoring methods often involve sampling,
are time-consuming, and can induce stress on the cells. Synthetic biology, a field focused
on engineering biological systems, offers new tools to monitor cell states internally and
non-invasively. Particularly in large-scale bioreactor systems for cultured meat, real-time
knowledge of cell line stability, proliferation efficiency, and contamination status directly

translates to reduced production costs and a safe product supply.

Strategic Significance & Outlook

Synthetic biology circuits are poised to elevate the automation and quality assurance of
the cultured meat industry to the next level. In the future, these circuits are expected to
be further miniaturized and integrated directly into bioreactors, enabling fully closed and
automated production systems. Furthermore, the accuracy and scope of multiplex
reporter systems will expand, allowing for monitoring of more complex cellular
physiological states and product quality indicators. This technology is also applicable to
cell line monitoring in other biopharmaceutical production and regenerative medicine
fields, contributing to the overall efficiency and safety of biomanufacturing processes.

This will pave the way for mass production of high-quality and safe cultured meat.

Source: https://cellbase.com/blogs/news/synthetic-biology-circuits-cell-line-monitoring
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#15 Washington University Successfully Detects Early
Kidney Disease with Painless Microneedle Patch

Published August 31, 2026  Futurity (Washington University in St. Louis)  USA
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| overview

A Washington University research team announced via Futurity the successful early
detection of kidney disease using a painless microneedle patch. This innovative patch,
applied to the skin, quickly and safely captures and accurately quantifies neutrophil
gelatinase-associated lipocalin (NGAL) antibodies, an early biomarker for acute kidney
injury (AKI). Notably, the microneedles are coated with a metal-organic framework
(MOF) shell that preserves NGAL antibodies for up to four weeks at 50°C without

refrigeration, significantly enhancing its utility in remote or resource-limited settings.
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Key Findings

A research team at Washington University announced through Futurity the successful
early detection of kidney disease using a painless microneedle patch. This innovative
patch demonstrates the ability to non-invasively and efficiently detect and preserve
neutrophil gelatinase-associated lipocalin (NGAL) antibodies, a critical early biomarker

for acute kidney injury (AKI).

Technical & Clinical Details

The developed microneedle patch functions by direct application to the patient's skin.
The microneedles are engineered to penetrate only the outermost layers of the skin, thus
causing no pain similar to traditional blood draws. The needles of this patch are coated
with a specialized material called a Metal-Organic Framework (MOF) to specifically
capture and preserve NGAL antibodies. MOFs are porous and highly stable, capable of
efficiently trapping biomarker molecules and retaining their activity. A particularly
groundbreaking aspect is the demonstration that this MOF shell can preserve NGAL
antibodies for up to four weeks at a high temperature of 50°C without refrigeration. This
implies that the sensor can function and provide stable results even under harsh
environmental conditions. The initial success of this research indicates a significant
breakthrough in the early diagnosis of AKI, holding the potential to contribute to earlier
intervention and improved prognosis through rapid and accurate NGAL level

quantification.

Background & Context

Acute kidney injury (AKI) is a severe complication frequently occurring in hospitalized
patients, and its early diagnosis is crucial for slowing the progression of kidney disease
and reducing mortality. However, current diagnostic indicators, such as elevated serum
creatinine levels, only appear after kidney damage has already progressed. NGAL has
been recognized as an early biomarker that rises within hours of kidney injury, but its
detection traditionally required invasive blood tests. The advent of a painless
microneedle patch fills this diagnostic gap and holds significant public health importance
by enabling early screening and monitoring, particularly in remote areas or regions with

limited medical resources.



Strategic Significance & Outlook

This painless microneedle patch has the potential to revolutionize the diagnosis and
management of kidney disease. In the future, this technology will likely be applied not
only for early AKI diagnosis but also for monitoring the progression of chronic kidney
disease (CKD), assessing renal toxicity of specific therapeutic drugs, and detecting
biomarkers for other diseases. Furthermore, research and development will focus on
miniaturizing the sensor, integrating it into wearable devices, and improving long-term
stability. This is expected to significantly accelerate the adoption of Point-of-Care Testing
(POCT) devices globally, especially in developing countries and disaster areas with
inadequate medical infrastructure. Consequently, more patients will have access to early
diagnosis and appropriate treatment, contributing to a reduction in complications and
mortality associated with kidney disease. This research represents a vital step in shaping

the future of non-invasive diagnostic technologies.

Source: https://www.futurity.org/microneedle-patch-kidney-disease-detection-3344192/
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#16 CED Clinic Reviews Emerging Cannabinoid

Biosensor Technology for Pain Management, Highlights
Clinical Gaps

Published August 30, 2026  CED Clinic  Unknown

| overview

A review published in the Journal of Pharmaceutical and Biomedical Analysis (2026),
highlighted by CED Clinic, investigates emerging cannabinoid biosensor technology
for pain management. The review explores traditional analytical methods and novel
biosensor platforms for measuring THC and CBD, clearly identifying a critical clinical
problem: cannabinoid-based pain treatments currently lack the concentration-
response and therapeutic drug monitoring (TDM) infrastructure that guides dosing
for most other prescription drugs. It concludes that no biosensor technology is yet
sufficiently validated for routine clinical use, underscoring the necessity for further

clinical assessment.
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Key Findings

CED Clinic highlighted a review published in the Journal of Pharmaceutical and
Biomedical Analysis (2026) that meticulously analyzes the current status and clinical
challenges of emerging cannabinoid biosensor technology for pain management. This
review underscores a significant clinical gap: cannabinoid-based pain treatments
currently lack the established infrastructure for concentration-response curves and
Therapeutic Drug Monitoring (TDM) that guides the dosing of most other prescription

medications.

Technical & Clinical Details

The review compares traditional analytical methods (e.g., Gas Chromatography-Mass
Spectrometry, Liquid Chromatography-Mass Spectrometry) used for measuring
tetrahydrocannabinol (THC) and cannabidiol (CBD) with emerging biosensor platforms.
While traditional methods offer high accuracy, they are laboratory-based, time-
consuming, and require expensive equipment and specialized expertise. Biosensors,
conversely, hold the potential for rapid and portable detection but face challenges in
specificity, sensitivity, and long-term stability when detecting complex molecules like
cannabinoids. The review clearly identifies the primary clinical problem confronting
cannabinoid-based pain treatments: the absence of a dose-response relationship and
TDM infrastructure (a system that monitors drug blood concentrations to optimize
therapeutic effects and safety) that exists for most other prescription drugs. This makes it
difficult to set optimal dosages for individual patients and assess treatment efficacy and
safety. Currently, biosensor technology has not been sufficiently validated for routine
clinical use and has not yet provided reliable tools for precise drug dosage adjustment or

patient monitoring.



Background & Context

Cannabinoids (THC, CBD, etc.) are attracting attention for various medical applications,
including pain management, inflammation, and neuroprotection. However, their complex
pharmacological properties and highly variable metabolism among individuals
necessitate precise dosing and individualized monitoring for effective treatment.
Regulatory frameworks also remain immature in many aspects, creating an urgent need
for standardized dosing protocols and objective efficacy metrics for cannabinoid
preparations. Biosensor technology is expected to bridge this gap, offering a potential
solution to monitor cannabinoid concentrations in the patient's body in real-time and

enable personalized treatment.

Strategic Significance & Outlook

Cannabinoid biosensor technology holds significant potential to impact the field of pain
management, but further research and rigorous clinical validation are essential for its
adoption in routine clinical practice. Future research should focus on improving the
sensitivity, specificity, and long-term stability of biosensors, as well as overcoming
challenges in cannabinoid detection within complex biological matrices. Establishing the
validity and reliability of biosensors through clinical trials aimed at TDM is also crucial.
This will enable safer and more effective cannabinoid-based pain treatments and
contribute to the advancement of personalized medicine. In the future, integration into
wearable devices may allow patients to monitor their cannabinoid levels at home and

collaborate with healthcare providers to adjust treatment.

Source: https://cedclinic.com/cannabinoid-biosensor-technology-pain-management/
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#17 Delta Life Science Unveils NES Technology for
Label-Free Biosensing on Photonic Chip

Published Date unknown Delta Life Science  Unknown

| overview

Delta Life Science announced Nanophotonic Evanescent field Sensing (NES)
technology for label-free biosensing on a photonic chip. This technology measures
binding as refractive index changes on the sensor surface, similar to Surface Plasmon
Resonance (SPR) principles. Utilizing photonic integrated circuits on silicon chips, NES
enables high-sensitivity multiplex biosensing at a low cost of ownership, generating
signals even for fragments, low-affinity hits, and low-abundance targets. This

profoundly impacts drug discovery and diagnostics.
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Key Findings

Delta Life Science has announced the successful implementation of label-free biosensing
on a photonic chip using Nanophotonic Evanescent field Sensing (NES) technology. This
innovative technology eliminates the need for conventional labeling, representing a
next-generation biosensing platform that promises to revolutionize drug discovery and

diagnostics through high sensitivity and multiplex detection capabilities.

Technical & Clinical Details

NES technology operates on physical principles similar to Surface Plasmon Resonance
(SPR). Specifically, it utilizes the evanescent field present at the sensor surface to
measure real-time changes in the local refractive index that occur when analyte
molecules bind to the sensor surface. Since this refractive index change directly
correlates with molecular binding events, cumbersome labeling procedures such as
fluorescence tags or radioisotope labels are completely unnecessary. This label-free
characteristic simplifies sample preparation and allows for more accurate kinetic analysis
of binding. A key advantage of NES technology is its ability to achieve extremely high
sensitivity and multiplexing capabilities at a low cost of ownership by building photonic
integrated circuits on silicon chips. This enables the generation of clear detection signals
even for small molecules like fragments, weak low-affinity interactions, and low-
abundance targets present in minuscule quantities in blood or other bodily fluids. This is
a crucial advantage, especially in early-stage drug discovery for lead compound

screening and in early diagnosis of conditions like cancer biomarkers.



Background & Context

Biosensing technology is an indispensable tool across a wide range of life science fields,
including drug discovery research, basic medicine, and clinical diagnostics. The demand
for real-time analysis of molecular interactions and highly sensitive biomarker detection
for early disease diagnosis has constantly driven technological innovation. Traditional
label-based detection methods have faced challenges such as functional changes in
molecules due to labeling, as well as cost and time constraints. While label-free
technologies like SPR are widely adopted, many require expensive optical systems and
complex maintenance. NES technology emerges as a new solution that leverages silicon
photonics to offer performance comparable to or even superior to SPR, while

significantly reducing manufacturing costs.

Strategic Significance & Outlook

NES technology is expected to profoundly impact the efficiency of drug discovery
research, particularly in the development of small molecule drugs and
biopharmaceuticals. High-sensitivity fragment screening will enable earlier identification
of more lead compounds, contributing to shorter development times and reduced costs.
In clinical diagnostics, it is anticipated to enhance the detection sensitivity of early
disease biomarkers and accelerate the progress of personalized medicine. For instance,
applications in devices capable of rapid and low-cost detection of trace cancer markers
or infectious disease markers in blood are envisioned. Furthermore, the multiplexing
capability of NES technology will enable the development of multi-analyte diagnostic
platforms that can analyze multiple biomarkers simultaneously, providing a more
comprehensive assessment of health status. This technology is highly anticipated to

become a new research tool and diagnostic platform in the life sciences sector.

Source: https://www.deltalifescience.com/nes-technology/
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#18 CAR T-Cell Therapy Dramatically Reduces Disease
Activity in All 6 Severe Rheumatoid Arthritis Patients in
Pivotal Clinical Trial

Published August 27, 2026  News-Medical (Nature Medicine paper mentioned) International
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| overview

Groundbreaking clinical trial results reported in Nature Medicine indicate that CAR T-
cell therapy successfully treated severe rheumatoid arthritis (RA), with all six treated
patients showing significant reductions in disease activity. This world-first trial
genetically modified patients' immune cells to express a chimeric antigen receptor
(CAR) specifically targeting the CD19 surface molecule on disease-causing B cells.
Some patients achieved sustained drug-free remission, suggesting a potent new

therapeutic option for refractory RA.
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Key Findings

Groundbreaking clinical trial results published in Nature Medicine reported the
successful treatment of severe rheumatoid arthritis (RA) with CAR T-cell therapy. In this
world-first trial, all six treated patients exhibited significant reductions in disease activity,
and some achieved sustained remission without conventional pharmacological
treatment. This outcome holds the potential to be a paradigm shift in therapies for

refractory RA.

Technical & Clinical Details

The CAR T-cell therapy used in this clinical trial involves collecting a patient's own T cells,
genetically modifying them ex vivo to express a chimeric antigen receptor (CAR). This
CAR is specifically designed to bind to the CD19 molecule present on the surface of B
cells, which are implicated in RA pathogenesis. The modified CAR T cells are then re-
infused into the patient, where they target and destroy CD19-positive B cells, thereby
suppressing the autoimmune reaction that causes the disease. The trial results showed a
substantial decrease in DAS28 scores, a key indicator of disease activity, across all six
treated patients, demonstrating significant clinical improvement. Furthermore, it is
particularly notable that some patients maintained a prolonged symptom-free period, or
remission, without requiring further drug therapy post-treatment. Regarding the safety
profile, adverse events, such as cytokine release syndrome (CRS), commonly associated
with CAR T-cell therapy, were reported but were generally manageable. These results
suggest that CAR T-cell therapy has the potential to exert powerful and sustained

therapeutic effects against severe RA.



Background & Context

Rheumatoid arthritis is a chronic inflammatory autoimmune disease that leads to joint
destruction and functional disability, affecting millions worldwide. While existing
treatments include disease-modifying anti-rheumatic drugs (DMARDs), biologics, and
JAK inhibitors, a subset of patients suffers from refractory RA, exhibiting resistance to
these therapies or insufficient efficacy. CAR T-cell therapy has primarily achieved success
in treating hematological cancers, but its application to solid tumors and autoimmune
diseases is an active area of research. Given that B cells play a crucial role in RA
pathogenesis, this approach of depleting B cells by targeting CD19 is expected to be an

innovative therapeutic strategy addressing the root cause of RA.

Strategic Significance & Outlook

The success of this CAR T-cell therapy will bring new hope to patients with severe
rheumatoid arthritis, especially those who have not responded to existing treatments.
Future steps will involve larger clinical trials to further validate the therapy's efficacy,
safety, and durability. Additionally, optimizing the manufacturing process and cost of
CAR T-cell therapy will be critical challenges to achieve broader patient access. This
advancement significantly expands the potential of cell and gene therapy approaches for
autoimmune diseases, and it is envisioned that it could eventually be applied to other
autoimmune conditions (e.g., systemic lupus erythematosus, multiple sclerosis). CAR T-
cell therapy may well herald a new era in the treatment of refractory autoimmune

diseases.

Source: https://www.news-medical.net/news/20260827/CAR-T-cell-therapy-successfully-reverses-severe-

rheumatoid-arthritis.aspx
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#19 New Microwave Metamaterial Biosensor Achieves

600 MHz/RIU Sensitivity for Label-Free Blood and
Hemoglobin Analysis

Published August 31, 2026  [Article, likely a news/research outlet] India

| overview

A newly developed microwave metamaterial biosensor, employing a compact
microstrip architecture, enables label-free blood and hemoglobin analysis. The sensor
achieves a maximum simulated sensitivity of 600 MHz/RIU (refractive index unit),
highlighting its significant potential for rapid biological sensing. This innovative
approach supports label-free characterization of complex biofluids and is anticipated
to lead to portable Point-of-Care Testing (POCT) diagnostic systems with further

development, contributing to non-invasive diagnostic technologies.
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Key Findings

A newly developed microwave metamaterial biosensor has revolutionized diagnostic
technology by enabling label-free blood and hemoglobin analysis through the utilization
of a compact microstrip architecture. Simulations indicate that this sensor achieves an
exceptionally high sensitivity of 600 MHz/RIU (refractive index unit), demonstrating

significant potential for rapid biological sensing.

Technical & Clinical Details

This microwave metamaterial biosensor leverages the unique properties of
metamaterials, which are artificially engineered structures designed to manipulate
electromagnetic waves. The sensor employs a compact microstrip architecture, ideal for
integration and miniaturization. Its primary function is to detect changes in
electromagnetic response caused by the presence of blood or hemoglobin samples on
the sensor surface. This change corresponds to alterations in the refractive index or
dielectric properties of analytes in the sample, allowing for 'label-free' detection without
the need for special fluorescent or radioactive tags. Simulation results demonstrate the
sensor's outstanding sensitivity of 600 MHz/RIU, meaning it can detect subtle changes in
refractive index with extremely high precision. Such high sensitivity is critical for
detecting trace biomarkers and for real-time monitoring of compositional changes in
complex biofluids. Label-free analysis of blood and hemoglobin is directly applicable to
various clinical diagnoses, including anemia, blood disorders, and blood compatibility

testing.



Background & Context

Blood analysis is essential for disease diagnosis, treatment monitoring, and health
screening. However, many conventional blood tests require time-consuming sample
preparation, the use of expensive reagents, and specialized laboratory equipment.
Methods requiring labels, in particular, can complicate the process, increase costs, and
potentially alter the function of the analyte molecules. Label-free technology has gained
attention as a promising approach to overcome these challenges, enabling simpler and
faster diagnostics. Microwave-frequency sensors are particularly well-suited for
biological sample analysis due to their immunity to electromagnetic interference and
their ability to directly measure the dielectric properties of various substances. The
advancement of this technology is crucial for accelerating the development of Point-of-

Care Testing (POCT) devices and improving healthcare access.

Strategic Significance & Outlook

The newly developed microwave metamaterial biosensor represents a significant step
towards realizing portable POCT diagnostic systems. Future research and development
will focus on further enhancing sensitivity, integrating multiplex detection capabilities,
and reducing manufacturing costs. For example, integration into smart devices could
enable home health monitoring and rapid diagnostics in remote healthcare settings.
Applications are expected across a wide range of biomarkers for label-free detection,
from early screening for blood disorders to monitoring glucose levels, infectious disease
markers, and even specific drug levels. This innovative sensor is predicted to significantly
contribute to the advancement of personalized and preventive medicine by streamlining

diagnostic processes and reducing patient burden.

Source: https://www.electronicsforu.com/news/new-microwave-biosensor-advances-label-free-blood-

analysis-methods
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#20 Abbott's Libre Duo 10 Day System Receives FDA De
Novo Clearance as First Integrated Continuous
Glucose-Ketone Monitor

Published August 27, 2026  Pharmacy Times  USA

| overview

Abbott's Libre Duo 10 Day system has received FDA De Novo clearance, becoming
the first integrated continuous glucose-ketone monitoring (iCGK) system in the U.S.
and the world's first wearable device to track both glucose and ketones from a single
sensor. This breakthrough technology, targeting diabetic patients aged two and older,
aims to prevent critical emergencies like diabetic ketoacidosis (DKA) by continuously
detecting rising ketone levels alongside blood glucose. The device is slated for a U.S.
launch later this year and is expected to integrate with automated insulin delivery

systems.
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Key Findings

Abbott's Libre Duo 10 Day system has secured groundbreaking De Novo authorization
from the U.S. Food and Drug Administration (FDA). This marks the first integrated
continuous glucose-ketone monitoring (iICGK) system in the U.S. that can continuously
monitor both glucose and ketone levels using a single wearable sensor. Targeting
diabetic patients aged two years and older, this innovation is poised to establish a new

standard in diabetes management.

Technical / Clinical Details

The Libre Duo 10 Day system utilizes a small, skin-worn sensor to measure both blood
glucose and blood ketone levels in real-time. Unlike traditional continuous glucose
monitoring (CGM) devices that only track glucose, this system's ability to continuously
detect rising ketone bodies provides early warning signs for acute complications such as
diabetic ketoacidosis (DKA). This allows patients and healthcare providers to intervene
promptly. The device can be worn for up to 10 days and wirelessly transmits data to a

smartphone or a dedicated reader.

Background & Context

Diabetic ketoacidosis is a life-threatening complication, especially for type 1 diabetes
patients, making continuous monitoring of ketone levels crucial for its prevention.
Historically, ketone monitoring has relied on manual blood or urine tests, making real-
time data provision challenging. Abbott's new system addresses this gap by tracking
both biomarkers in a convenient wearable form factor, easing patient burden and
facilitating more comprehensive diabetes management. The device had previously

received a "Breakthrough Device" designation, underscoring its innovative nature.



Strategic Significance & Outlook

Abbott plans to launch the Libre Duo 10 Day system in the U.S. later this year, with future
plans to integrate it with certain automated insulin delivery systems. This will accelerate
the development of "closed-loop systems" that link insulin pumps with CGM data,
advancing the automation and personalization of diabetes treatment. This technology is
expected to broaden the potential of wearable sensors beyond diabetes management to

the monitoring of metabolic diseases in general.

Source: https://www.pharmacytimes.com/view/fda-clears-first-continuous-glucose-ketone-monitor
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#21 FDA Reiterates No Non-Invasive Glucose Monitors
Approved; Tech Giants Pursue Inferential Wearables

Published September 01, 2026  Medium (Sahha Al Blog) USA

| overview

As of September 2026, the FDA has reiterated that no non-invasive glucose
monitoring devices are approved, cautioning consumers against smartwatches or
rings claiming to measure blood sugar without skin penetration. Major tech
companies like Apple and Google are instead introducing wearable features that infer
metabolic patterns from multiple biological signals, rather than direct physical
measurement. While Apple achieved 510(k) clearance for blood pressure, Google's
metabolic health features are offered as wellness products, and non-invasive
technologies still show higher Mean Absolute Relative Difference (MARD) compared

to established invasive CGMs.
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Key Findings

As of September 2026, the U.S. Food and Drug Administration (FDA) has explicitly
reaffirmed that no non-invasive glucose monitoring devices have received its approval,
issuing a public warning to consumers against purchasing smartwatches or smart rings
that claim to measure blood sugar without puncturing the skin. This stance underscores
the FDA's stringent requirements for clinical efficacy in non-invasive blood glucose

sensing technologies.

Technical / Clinical Details

Current FDA standards mandate rigorous accuracy requirements for diabetes
management devices. Non-invasive technologies have yet to achieve the sub-5% Mean
Absolute Relative Difference (MARD) routinely demonstrated by established invasive
Continuous Glucose Monitoring (CGM) devices. The MARD values for current non-
invasive prototypes remain high, indicating a critical need for further technological
innovation and stringent validation to establish clinical reliability. In parallel, Apple and
Google are deploying wearable features that "infer" metabolic status by combining
various physiological data—such as heart rate, activity levels, and sleep patterns—rather
than direct glucose measurement. While Apple has secured FDA 510(k) clearance for its
blood pressure monitoring feature, these inferential capabilities are typically positioned

as "wellness" products, explicitly not for diagnostic purposes.

Background & Context

With a globally escalating number of diabetes patients, the demand for easier, pain-free
blood glucose monitoring methods is exceptionally high. Non-invasive glucose
monitoring has long been considered the "holy grail" in diabetes care, yet its realization
has proven immensely challenging. Numerous companies have previously unveiled non-
invasive blood glucose measuring devices, none of which have successfully gained FDA
approval. The FDA's warning serves to protect consumers and prevent misinformation,
emphasizing that current non-invasive technologies cannot yet replace clinically

validated devices for diabetes management.



Strategic Significance & Outlook

Non-invasive blood glucose monitoring remains an active area of research and
development, with future breakthroughs expected to dramatically improve MARD values.
Research leveraging optical sensors, microwave technologies, and electrochemical
approaches is ongoing. However, it is likely to take several more years before clinically
effective and FDA-approved non-invasive devices become widely available. In the
interim, companies like Apple and Google are anticipated to continue evolving their
inferential wearable devices, focusing on health enhancement and lifestyle management

rather than direct medical diagnosis.

Source: https://sahha.ai/blog/non-invasive-sensing-vs-inference-wearables/
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#22 Dexcom Gains FDA Clearance for G7 15-Day CGM
and Smart Basal, Joins TEMPO Pilot Program

Published September 01, 2026  Simply Wall St  USA
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| overview

Dexcom has secured FDA clearance for its Dexcom G7 15-Day continuous glucose
monitoring (CGM) system, extending wear time to 15.5 days for all types of adult
diabetes patients. Simultaneously, Dexcom Smart Basal, an integrated basal insulin
optimization tool for adults with Type 2 diabetes using glargine U-100, also received
FDA approval. These advancements enhance patient convenience and diabetes
management, further supported by Dexcom's selection as the first participant in the

FDA's Technology-Enabled Meaningful Patient Outcomes (TEMPO) pilot program.
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Key Findings

Dexcom has successfully obtained FDA clearance for its "Dexcom G7 15-Day" continuous
glucose monitoring (CGM) system, an enhancement to its flagship Dexcom G7 product
line. This approval extends the wear time for adults (18 years and older) with all types of
diabetes to a maximum of 15.5 days, including a 12-hour grace period, significantly
improving user convenience. Concurrently, "Dexcom Smart Basal," an insulin dosing
optimization tool for adults with Type 2 diabetes on glargine U-100 basal insulin therapy,

also received FDA approval.

Technical / Clinical Details

The Dexcom G7 15-Day system provides real-time glucose data through a compact,
wearable sensor. The extended wear period, including a 12-hour grace window, reduces
the frequency of sensor changes, thereby lessening the burden on patients and
potentially improving adherence. Dexcom Smart Basal is a software-based tool
specifically designed for Type 2 diabetic adults utilizing long-acting insulins such as
glargine U-100. It leverages data from the Dexcom G7 CGM to optimize basal insulin
dosage, aiming to improve glycemic control. Clinical evidence consistently shows that
CGM use contributes to significant reductions in HbA1c and increases time-in-range,

with Smart Basal designed to facilitate data-driven treatment decisions.

Background & Context

Continuous Glucose Monitoring technology has profoundly transformed diabetes
management, enhancing patient quality of life. Longer wear times directly contribute to
increased patient convenience and improved treatment adherence. Furthermore, insulin
therapy for Type 2 diabetes patients can be complex, and optimizing basal insulin is
crucial for reducing hypoglycemia risk and achieving good glycemic control. In addition
to these new product clearances, Dexcom has been selected as the first participant in the
FDA's Technology-Enabled Meaningful Patient Outcomes (TEMPO) pilot program. This
program aims to evaluate the impact of digital health technologies on patient outcomes
and streamline regulatory pathways, highlighting Dexcom's commitment to innovation

and its potential contribution to the broader healthcare ecosystem.



Strategic Significance & Outlook

The market introduction of the Dexcom G7 15-Day and Smart Basal systems is expected
to solidify Dexcom's leadership in the diabetes technology market. The longer wear
duration should boost patient adoption and could lead to cost savings across healthcare
systems. Smart Basal such as insulin dosing optimization tool is particularly beneficial for
Type 2 diabetes patients initiating insulin therapy, supporting safer and more effective
treatment. Participation in the TEMPO program represents a critical opportunity for
Dexcom to deepen its collaboration with the FDA in future digital health product
development, promising more rapid technology adoption and enhanced value delivery

to patients.

Source: https://simplywall.st/stocks/us/healthcare/nasdaq-dxcm/dexcom
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#23 Biodegradable Graphene-Oxide Electrodes Enable
High-Sensitivity Catecholamine Neurotransmitter
Detection and Astrocyte Modulation

Published Published August 29, 2026  Graphene-Info  Internationalfff3%

| overview

A new biodegradable electrode platform, built from polylactic acid (PLA) and
graphene oxide (GO), has demonstrated superior electrochemical detection of
catecholamine neurotransmitters while offering full biodegradability. Beyond sensing,
the laser-processed graphene material can selectively modulate calcium signals in
brain astrocytes, creating a powerful tool for neuroscience research, understanding

neuro-glia communication, and developing bioelectronic therapies for neurological

disorders.
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Background

Accurate monitoring of neurotransmitters is indispensable for understanding the
pathophysiology and diagnosis of various neuropsychiatric conditions, including
Parkinson's disease, depression, and ADHD. However, existing electrodes often face
significant challenges in biocompatibility, long-term stability, and their non-
biodegradable nature, which poses risks if left implanted in the body. This new
biodegradable electrode platform aims to overcome these limitations, significantly
expanding its potential for implantable sensor applications. Furthermore, glial cells,
particularly astrocytes, were long considered mere "support staff" for neurons. Recent
discoveries, however, reveal their active and crucial roles in neural circuit formation,
function, and disease progression. Thus, developing technology capable of controlling

astrocyte activity holds the potential to revolutionize neuroscience.

Key Findings

A research team has engineered a biodegradable electrode platform by combining
polylactic acid (PLA) and graphene oxide (GO). This platform demonstrates superior
performance in the electrochemical detection of catecholamine neurotransmitters such
as adrenaline, dopamine, and noradrenaline, significantly surpassing existing commercial
electrodes. A key distinguishing feature of this platform is its dual capability: achieving

high detection sensitivity alongside complete biodegradability within biological systems.

The developed electrodes utilize a PLA substrate with graphene oxide integrated onto its
surface, enabling rapid and highly sensitive detection of neurotransmitters. In
electrochemical measurements, this electrode exhibits an exceptionally low detection
limit for catecholamines—a critical feature for early biomarker discovery in neuroscience
research and disease diagnostics. Moreover, laser-processed graphene material was
confirmed to selectively modulate calcium signals in astrocytes, the primary glial cells in
the brain, *in vitro*. This novel modulation capability offers a powerful tool for
elucidating complex information transfer mechanisms between neurons and glial cells,
potentially leading to new therapeutic strategies for neurodegenerative and psychiatric

disorders that target glial cell function.



Looking ahead, this biodegradable graphene-oxide electrode is slated for *in vivo*
studies using animal models to validate its long-term performance, biocompatibility, and
therapeutic applicability. Specific anticipated applications include identifying disease
diagnostic markers through real-time neurotransmitter monitoring and developing novel
treatments for neurological disorders by precisely modulating astrocyte activity. In the
future, this foundational technology is expected to find broad applications across
bioelectronics, including advanced brain disease diagnosis, targeted therapies, and
sophisticated brain-computer interface technologies, thereby accelerating the

convergence of neuroscience and regenerative medicine.

Source: https://www.graphene-info.com/biodegradable-graphene-oxide-platform-senses-

neurotransmitters-modulates-brain
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#24 Self-Powered Paper Patch Developed by
Binghamton University Non-Invasively Monitors Sweat
Glucose During Exercise

Published August 30, 2026  Binghamton News USA

| overview

Researchers at Binghamton University have developed a self-powered, disposable
paper patch capable of non-invasively monitoring glucose levels in sweat during
exercise. This innovative wearable sensor integrates a paper-based glucose/oxygen
enzyme fuel cell into a bandage, eliminating the need for external power sources or
complex reading equipment. It is particularly effective for preventing exercise-induced
hypoglycemia and holds significant potential for efficient diabetes management in

situations with sufficient perspiration.
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Key Findings

A research team at Binghamton University (State University of New York) has developed
a self-powered, disposable paper patch capable of non-invasively monitoring glucose
levels in sweat during exercise. This groundbreaking wearable sensor requires no
external power supply or complex reading devices, offering an exceptionally convenient

diabetes management solution for patients.

Technical / Clinical Details

The core of this paper patch is a glucose/oxygen enzyme fuel cell constructed on a paper
substrate. This fuel cell generates electrical energy by reacting glucose in sweat with
oxygen from the air, thereby powering the sensor. The sensor measures sweat glucose
concentration based on changes in the generated current and can transmit these results
to connected devices like smartphones. A key design feature is its flexible, bandage-like
form factor, allowing it to adhere snugly to the skin and remain comfortable during
exercise. Compared to conventional, expensive, and bulky glucose meters or CGMs, this
paper patch offers low-cost mass production potential and significant hygienic

advantages due to its disposable nature.

Background & Context

For individuals with diabetes, blood glucose fluctuations, especially during exercise, are
difficult to predict, and hypoglycemia poses a serious risk. Traditional finger-prick blood
glucose measurement is painful and unsuitable for continuous monitoring. Existing
Continuous Glucose Monitoring (CGM) devices are expensive, creating a financial burden
for some patients. Binghamton University's research aims to overcome these challenges
by enabling accessible and convenient glucose monitoring. This non-invasive, sweat-
based approach opens new possibilities not only in medical fields but also in fitness and

sports nutrition for real-time assessment of an individual's metabolic state.



Strategic Significance & Outlook

This self-powered paper patch is expected to find wide applications in exercise
physiology research, optimizing athlete performance, personalized training, and as a
general health management tool for consumers. Future research will focus on validating
its accuracy and reliability under various environmental conditions and further
optimizing the manufacturing process. The long-term vision includes evolving into a
multifunctional patch capable of simultaneously measuring other biomarkers such as
lactate and electrolytes, potentially forming a new paradigm in wearable biosensor

technology.

Source: https://www.binghamton.edu/news/story/772/new-self-powered-paper-patch-could-help-

diabetics-measure-glucose-during-ex
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