Biosensor

Weekly Intelligence Report AI-Enhanced Biosensors

2026-06-07 | 23 articles | 8 countries Revolutionizing diagnostics & monitoring

troy-technical.jp

23 8 35 particles/pL 25 minutes

articles countries/regions sensitivity detection time

Total Articles Analyzed Source Diversity Exosome Detection Heavy Metal Test

I All 23 Articles This Week — 5-Axis Evaluation Matrix

How to read columns — Tech Novelty: degree of breakthrough Market Proximity: closeness to commercialization Market Impact:
industry-wide effect Data Reliability: quantitative data & peer review US/EU Relevance: direct impact on US/European companies & supply
chains

. X Tech Market Market Data US/EU
# Article Titl T
. cle Title Novelty Proximity Impact Reliability Relevance SHIIRELR

USDA-funded UC Riverside project uses

CRISPR-Cas14 Food
#01 Research eeee ee eeee eeee CRISPR-Cas14 & nanoparticles for rapid
Pathogen ° )
foodborne pathogen detection.
40p Dexcom CGM SolEest 0000 0000 0000 0000 Dexcom expands CGM benefits to all diabetes
e
Expansion ) () patients, acquiring Nutrisense for preventive care.
Strategy
Review highlights AI-enhanced multimodal
Al Wearable Sensors _ (X} (X X X ] . ) .
#03 Review Review wearable sensors for continuous biochemical
biomarker monitoring.
Smart contact lenses advance glucose and ocular
Smart Contact (XX X} L .
#04 Lenses Research pressure monitoring, with FDA-approved
glaucoma devices.
. Frontiers topic showcases advanced biosensors
Advanced Biosensors (X J (XX X ] X . .
#05 Topic Overview and bioelectronic platforms for precision
P healthcare.
CRISPR Viral ~C NOOC OO OO PubMed review assesses electrochemical
#06 . Review biosensors & CRISPR for multiplexed respiratory
Detection o ) )
viral detection (POCT).
. CRISPR/Cas13 dual-gene biosensor achieves
CRISPR E. coli (X X X ] [ X J [ X X X ] (XX X ] [ X X X ] . - .
#07 ) Research highly sensitive (54 CFU/mL) E. coli 0157:H7
Biosensor [ )
detection.
Wearable colorimetric biosensor uses copper
Wearable AA (XX X} (X} (XX X J . ) ) o
#08 . Research nanozymes for real-time ascorbic acid monitoring
Biosensor [ )
in sweat.
Nanomaterial oo 0000 Nanomaterial-based biosensors (AuNPs,
#09 X Review graphene, CNTs) boost detection limits for
Biosensors - ) .
precision diagnostics.
De Novo Protein OO 0O0C OO 5O0C Modular biosensor design using de novo protein
#10 . Research switches enables colorimetric detection of GLP-1,
Switches ) [
NPY, PYY.
X Smart contact lenses & flexible patches achieve
Multiplexed (X X X J [ X ] [ X X X J (X X X J [ X X X J . . . . .
#11 Research multiplexed continuous monitoring for diabetic
Wearables [} °
nephropathy.
WPI researchers unveil palm-sized biosensor for
WPI Salmonella (XXX ) (X} (XX X J (X X X ] . .
#12 K Research culture-free Salmonella detection, revolutionizing
Biosensor [

food safety.

Biosensor Weekly Intelligence Report | 2026-06-07 | Page 1



. X Tech Market Market Data US/EU
# Article Title Type . - Summar
.- LI ] e FELEIRY Relevance

#13

#14

#15

#16

#17

#18

#19

#20

Google Lens Halted

Food Pathogen
Detection

Al Exosome Cancer
Dx

Heavy Metal
Detection

ECL Biosensor for
AFP

Grapheal PFAS
Sensors

Paper-Based
PFAS/Pathogen

Biosensors Market
Trends

MEMS-Graphene

#21 -
Virus Sensor
55 Cuff-Less BP
Smartwatch
423 Synaprrack
Parkinson's
eee0e@ High

Analysis
) ( X J
Review
(X X X ]
Research
[
(X X X J
Research
[ ]
(X X X ]
Research
(X X X ]
Research
Research
Market
Overview
(X X X ]
Research
[
(X X X J
Research
Corporat
e
Strategy
Med-High @ ®

Med

Google's smart contact lens for glucose
monitoring halted due to insufficient tear-blood
glucose correlation.

MDPI review: Foodborne pathogen detection
evolves to integrated immunological,
CRISPR-Cas, and AI platforms.

Al-powered biosensor achieves ultrasensitive
exosome detection (35 particles/uL) for cancer
diagnosis.

TFG-DSS enables rapid, isothermal nanomolar
detection of heavy metals (Cu2+, Pb2+) within
25 minutes.

Self-catalysis-boosted ECL biosensor improves
detection limits for Alpha-Fetoprotein (AFP) in
liver cancer.

Grapheal develops graphene sensors for
ultra-trace, real-time PFAS detection, 10x higher
sensitivity.

Ebic-Hub showcases low-cost paper-based
platforms for PFAS and pathogen detection,
enabling citizen monitoring.

MarketsandMarkets blog outlines 10 future trends
defining the biosensors market, driven by Al,
wearables, POCT.

Japanese team develops MEMS-graphene
biosensor for simultaneous zeptogram-level virus
mass and particle count.

U of Utah/UIC develop cuff-less, calibration-free
smartwatch for continuous BP and blood flow
monitoring.

Herantis Pharma integrates Indivi's smartphone
digital biomarker platform SynapTrack into
Parkinson's trial.
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I Three Questions That Demand Your Decision This Week

@ Is your food safety supply chain ready for real-time pathogen detection?

New CRISPR-based and bacteriophage sensors (#01, #07, #12) promise rapid, field-deployable detection of
pathogens like Salmonella and E. coli in minutes/hours, not days. Are your current methods creating
unacceptable exposure to recalls and public health crises? Evaluate integration of these rapid POCT solutions.

® How will non-invasive, continuous health monitoring disrupt your market?

Dexcom's expansion into preventive care with CGM (#02) and new cuff-less BP smartwatches (#22) signal a
shift. While smart contact lens glucose monitoring faces hurdles (#13), the drive for continuous, non-invasive
data is strong. Does your product roadmap address this shift, or risk obsolescence?

© Are you prepared for the regulatory and market demands for PFAS detection?

Grapheal's graphene sensors (#18) offer 10x higher sensitivity for real-time PFAS detection, crucial for EU
regulations. Low-cost paper-based platforms (#19) also emerge. Is your environmental monitoring or materials
supply chain exposed to new, stringent PFAS detection requirements?

I Opportunities vs. Threats for US/European Companies

Opportunity vs. Threat Matrix for US/European Companies
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® AIExo Critical Early Dx Obsolete Dx

® PFAS Critical Water Monitor Regulatory Risk

® FoodSafe Critical Rapid Test Outbreak Risk

® BPWatch Critical Remote Care Disruptive Med

® CGMExp Opp. New Markets Comp. Pressure
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I Deep Dive @ — AlI-Powered Ultrasensitive Exosome Detection

#15 | 2026/05/29 | Omnicuris | Tech Novelty® ® ® ® ® Proximity® OO OO Market Impact® ® ® ® ® Data

Reliability® ® ® ® O US/EU Relevancc® @ @ @ O

An Al-powered biosensor integrates matrix-enhanced MXene emitters with proximity signaling for
ultrasensitive exosome detection, achieving a remarkable 35 particles/pL limit. SVM algorithms autonomously
distinguish exosome phenotypes from different cancer cell lines, revolutionizing early cancer diagnosis via

liquid biopsy.

This platform significantly enhances diagnostic accuracy and accessibility by enabling non-invasive cancer
screening, early diagnosis, and treatment monitoring from bodily fluids like blood, urine, and saliva,
overcoming challenges of low exosome concentration.

» Strategic Analyst's Perspective

Strategic Analyst's Perspective: This breakthrough in exosome detection, especially with
AlI-driven phenotyping, is highly promising. The published sensitivity (35 particles/uL) is
exceptional, but real-world clinical validation in complex patient samples will be critical.
Technical barriers include robust sample preparation, sensor stability over time, and regulatory
approval for diagnostic use. [Opportunity] for US/EU biotech and diagnostics firms to license or
acquire this technology, or develop competing platforms for early cancer detection and
personalized medicine. [Threat] for existing diagnostic companies relying on less sensitive or
invasive methods, as this could redefine standard-of-care. Next actions: [R&D;] Initiate
internal review of exosome detection capabilities and Al integration by end of month. [Business
Dev] Identify potential academic partners or startups in this space for collaboration or M&A; by
next quarter.

I Deep Dive @ — Graphene Sensors for Ultra-Trace PFAS Detection

#18 | 2026/06/02 | CORDIS (European Commission) | Tech Novelty® ® ® ® O Proximity® @ ® OO Market

Impact® @ ® ® ® Data Reliability® ® ® ® O US/EU Relevancco @ @ @ @

French startup Grapheal, under the EU's PFAST project, is developing fast, field-deployable graphene sensors
for ultra-trace, real-time PFAS detection. This full-stack platform achieves 10x higher sensitivity than existing

solutions, reducing analysis time from weeks to minutes for water safety management.

Leveraging graphene's high electrical conductivity and surface area, the sensor detects minute molecular
binding events. This technology is crucial for complying with stringent EU PFAS regulations and offers a
portable, user-friendly solution for on-site decision-making.

Biosensor Weekly Intelligence Report | 2026-06-07 | Page 5



» Strategic Analyst's Perspective

Strategic Analyst's Perspective: Grapheal's graphene-based PFAS sensor represents a
significant leap in environmental monitoring. The 10x sensitivity claim is substantial and, if
validated in diverse real-world conditions, could set a new benchmark. Technical challenges
include long-term sensor stability, interference from other water contaminants, and robust
data analytics for field use. [Opportunity] for US/EU environmental technology firms to partner
with Grapheal or develop similar graphene-based solutions to address growing global PFAS
concerns and regulatory pressures. [Threat] for companies relying on traditional, lab-intensive
PFAS testing, as this technology could rapidly decentralize and commaoditize monitoring. Next
actions: [Procurement] Assess current PFAS testing costs and turnaround times. [R&D; ]
Evaluate graphene sensor technology for environmental applications, focusing on scalability
and cost-effectiveness by end of quarter. [Strategy] Analyze competitive landscape for PFAS
detection solutions.
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I Deep Dive ® — Dexcom Expands CGM to Preventive Care

#02 | 2026/06/04 | DexCom, Inc. | Tech Novelty® ® ® OO Proximity® @ ® ® O Market Impact® ® ® ® O Data
Reliability® ® ® ® O US/EU Relevancceo ® ® ® ®

Dexcom announced favorable CONNECT trial results, reaffirming CGM benefits for non-insulin using type 2
diabetes patients. They launched early access to the redesigned Stelo app and acquired Nutrisense,
strategically expanding CGM into early intervention and preventive metabolic health care.

The FDA-cleared Stelo app offers Al-driven coaching, while Nutrisense integrates personalized nutrition
guidance. This positions Dexcom as a holistic health solutions provider, moving beyond traditional diabetes

management into the broader metabolic health and wellness market.

» Strategic Analyst's Perspective

Strategic Analyst's Perspective: Dexcom's move is a clear strategic pivot, leveraging existing
CGM technology to capture a much larger market segment. The CONNECT trial results and FDA
clearance lend strong credibility. The acquisition of Nutrisense is a smart play to offer a
full-stack solution, but integration challenges and maintaining personalized coaching quality at
scale will be key. [Opportunity] for US/EU digital health platforms, AI developers, and nutrition
coaching services to partner with or be acquired by medical device companies seeking to
expand their offerings. [Threat] for traditional diabetes device manufacturers who do not adapt
to this holistic, preventive care model, and for wellness companies without medical-grade data.
Next actions: [Business Dev] Identify potential partners for integrated health platforms (AI,
nutrition, coaching) by end of month. [Strategy] Re-evaluate market segmentation and
competitive positioning in the broader metabolic health space by next quarter.

I Other Notable Articles

MEMS-Graphene Virus Sensor (Science Japan)
Tech Novelty® ® ® ® ® Proximity® OO OO Market Impacte ® @ ® O

Japanese team develops MEMS-graphene sensor for simultaneous zeptogram-level virus mass and particle

count, revolutionizing diagnostics.

ECL Biosensor for AFP (ResearchGate)
Tech Novelty® ® ® ® O Proximity® @ OOO Market Impacte @ @ ® O

Intramolecular self-catalysis-boosted ECL biosensor significantly improves detection limits for AFP in liver
cancer, enhancing early diagnosis.

CRISPR Viral Detection (PubMed (Expert Review of Molecular Diagnostics))
Tech Novelty® @ ® OO Proximity® ® OOO Market Impacte ® @ @ O

Review highlights electrochemical biosensors and CRISPR-based systems for multiplexed respiratory viral
POCT, crucial for public health.

SynapTrack Parkinson's (Biospace (Herantis Pharma press release))
Tech Novelty® @ ® OO Proximity® @ ® OO Market Impact®e @ @ OO

Herantis Pharma integrates smartphone-based digital biomarker platform SynapTrack into Parkinson's trial

for objective disease assessment.
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I Recommended Actions This Week

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

I Immediate (this week)

o [Executive] Review implications of Al-enhanced biosensors on long-term R&D; and market strategy,
especially for cancer diagnostics and environmental monitoring.

e [Procurement] Assess current food safety pathogen detection methods for speed and
cost-effectiveness against emerging rapid, field-deployable solutions like CRISPR-based sensors.

e [R&D;] Initiate a competitive intelligence scan on graphene-based sensors for PFAS and other
environmental contaminants, focusing on European developments.

| Short-term (1 month)

e [Strategy] Develop a strategic response to the expansion of CGM and other non-invasive monitoring
into preventive care and metabolic health, identifying new market opportunities or competitive threats.

e [R&D;] Evaluate the feasibility and potential of integrating AI/ML algorithms into existing or planned
biosensor platforms for enhanced data interpretation and diagnostic accuracy.

¢ [Business Dev] Explore potential partnerships or M&A; targets in the digital health and personalized
nutrition space, following Dexcom's strategic moves.

| Medium-long term (quarter+)

e [R&D;] Allocate resources for basic research into novel biosensor mechanisms, such as de novo
protein switches or advanced nanomaterial integrations, to secure future IP.

e [Legal/IP] Conduct a comprehensive IP landscape analysis for Al-powered biosensors, CRISPR
diagnostics, and advanced environmental sensors to identify freedom-to-operate and patenting
opportunities.

¢ [Executive] Consider strategic investments in companies developing disruptive non-invasive
monitoring technologies for cardiovascular health and chronic disease management.

troy-technical.jp/en | Original curation. Article copyrights belong to respective authors. | Gemini API + Claude | 2026-06-07
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USDA-Funded UC Riverside Project Integrates CRISPR-
Cas14 and Nanoparticles for Rapid Foodborne
Pathogen Detection

Published June 03, 2026  University of California, Riverside  USA
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| overview

Researchers at the University of California, Riverside, secured a $590,000 USDA grant
to develop a color-based nanosensor for rapid foodborne pathogen detection. This
four-year project leverages CRISPR-Cas14 combined with G4 DNAzyme-linked
magnetic nanoparticles to achieve highly sensitive and swift detection of pathogens
like Salmonella and E. coli O157:H7 in the food supply chain. The technology aims to
drastically reduce detection times from days to minutes, offering a field-deployable,

instrument-free solution to enhance food safety.



| N DEPTH

Key Findings

A research team at the University of California, Riverside, has received a $590,000 grant
from the U.S. Department of Agriculture (USDA) to develop a novel color-based
nanosensor for rapid and highly sensitive detection of foodborne pathogens. This
initiative aims to significantly enhance food safety throughout the supply chain by
providing a faster and more accessible detection method compared to current

laboratory-intensive techniques.

Technical / Clinical Details

The four-year project focuses on developing a biosensor that integrates CRISPR-Cas14
gene-editing technology with G4 DNAzyme-linked magnetic nanoparticles. CRISPR-
Cas14 serves as a highly specific recognition tool, capable of identifying unique DNA
sequences from target pathogens such as Salmonella and E. coli O157:H7. Upon
detection, the G4 DNAzyme component triggers a colorimetric change, producing a
visually discernible signal indicating the pathogen's presence. Magnetic nanoparticles
are incorporated to efficiently separate and concentrate target pathogens from complex
food samples, thereby enhancing the sensitivity of the assay. This ‘one-pot' detection
approach is designed to be instrument-free and user-friendly, making it suitable for
deployment in diverse field environments, including farms, processing plants, and
restaurants. While current standard detection methods often require several days, this
nanosensor aims to reduce the detection time to minutes or a few hours, addressing a

critical need for rapid turnaround.

Background & Context

Foodborne pathogens pose a significant global health threat, causing millions of
illnesses and billions of dollars in economic losses annually to the food industry.
Traditional detection methods, which rely on time-consuming culture-based techniques
or expensive and complex molecular assays, often lead to delayed responses and
increased risk of widespread contamination, resulting in large-scale recalls and public
health crises. This new nanosensor offers a rapid, low-cost, and field-deployable

screening tool, directly addressing these unmet needs in food safety and surveillance.



Strategic Significance & Outlook

The UC Riverside team plans to develop a robust prototype of this biosensor with the
ultimate goal of commercialization. Successful implementation of this technology could
enable real-time monitoring across the entire food supply chain, facilitating early
detection of contamination and preventing widespread outbreaks. Beyond food safety,
the underlying principles of this nanotechnology and biotechnology fusion hold promise
for broader applications in environmental monitoring and clinical diagnostics,

underscoring its potential for widespread impact on public health and safety.

Source: https://engr.ucr.edu/news/2026/06/03/new-usda-funded-research-targets-faster-foodborne-

pathogen-detection

Collected: June 05, 2026 | Automated Research System (Gemini API)
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Dexcom Reaffirms CGM Benefits for All People with
Diabetes, Expands to Preventive Care with Stelo App
Relaunch and Nutrisense Acquisition at ADA 2026

Published June 04, 2026 DexCom, Inc. USA
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| overview

Dexcom announced favorable results from the CONNECT randomized controlled trial
at ADA 2026, reaffirming CGM's benefits for non-insulin using type 2 diabetes
patients. The company also launched early access to its redesigned Stelo app and
acquired Nutrisense, signaling a strategic expansion of CGM's application into early
intervention and preventive care. This move underscores Dexcom's ambition to
transcend traditional diabetes management, entering the broader metabolic health

and wellness market.



| N DEPTH

Key Findings

At the American Diabetes Association (ADA) 2026 Scientific Sessions, Dexcom reaffirmed
the benefits of Continuous Glucose Monitoring (CGM) for all people with diabetes,
including those with type 2 diabetes not on insulin, supported by new clinical findings.
The company also announced strategic product and business advancements, including
early access to a revamped Stelo app and the acquisition of Nutrisense, a provider of
personalized nutrition education and coaching, signaling a strong move towards earlier

intervention and preventive care.

Technical / Clinical Details

The results from the CONNECT randomized controlled trial demonstrated that CGM
significantly improved glycemic control, lowered HbA1c, and increased Time In Range
(TIR) for non-insulin using type 2 diabetes patients. This provides robust evidence for
CGM's utility in earlier stages of diabetes management. The newly redesigned Stelo app,
which received FDA clearance last month, is primarily targeted at non-insulin users,
offering Al-driven coaching and personalized summaries to help users more effectively
understand their glucose data and encourage behavioral changes. The acquisition of
Nutrisense indicates Dexcom's strategy to integrate not just CGM devices but also
personalized nutritional guidance from registered dietitians and behavior science-backed
support programs, thereby offering a comprehensive metabolic health platform. This
integration will allow users to receive tailored dietary and lifestyle advice based on their

real-time glucose data.



Background & Context

While CGM technology has seen widespread adoption in diabetes care, its primary focus
has historically been on insulin-dependent patients. However, expanding CGM's
application to non-insulin-using type 2 diabetes patients and the general population
interested in metabolic health represents a significant market opportunity. Dexcom's
announcements reflect a strategic commitment to this broader market segment,
signifying an evolution of CGM from a traditional disease management tool into a data-
driven platform for preventive healthcare and wellness. The Nutrisense acquisition
positions Dexcom not merely as a device manufacturer but as a holistic health solutions
provider, amidst increasing competition from major tech players like Apple and Google

entering the wearables and digital health market.

Strategic Significance & Outlook

With the early access launch of the Stelo app and the integration of Nutrisense, Dexcom
aims to further expand the role of CGM in preventive care and personalized health
management. Dexcom is expected to reach a more diverse user base and enhance its
health improvement programs leveraging CGM data. This strategy aligns with the
modern healthcare trend of focusing on chronic disease prevention and early
intervention, potentially solidifying Dexcom's market leadership in the long term.
Competitors are also anticipated to explore similar multi-faceted approaches, further

intensifying the dynamism of the CGM market.

Source: https://investors.dexcom.com/news/news-details/2026/Dexcom-Reaffirms-CGM-Benefits-for-All-
People-With-Diabetes-and-Continues-Momentum-Toward-Earlier-Stage-Intervention-and-Preventative-
Care-at-ADA-2026/default.aspx

Collected: June 05, 2026 | Automated Research System (Gemini API)
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Al-Enhanced Multimodal Wearable Sensors Advance

Precision Healthcare Through Continuous Biochemical
Biomarker Monitoring

Published May 28, 2026  ScienceDirect (via ResearchGate) Unknown

| overview

The convergence of wearable sensors and Al is revolutionizing precision healthcare by
enabling continuous, non-invasive monitoring of biochemical markers in bodily fluids
like sweat, tears, saliva, and interstitial fluid. This review highlights advancements in
electrochemical and optical biosensors for real-time tracking of metabolites, bacteria,
and hormones. Al algorithms significantly enhance data interpretation, pattern
recognition, and anomaly detection, establishing the role of medical-grade wearables

in remote patient monitoring and facilitating earlier diagnosis and personalized

interventions.
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Key Findings

The integration of wearable sensors and artificial intelligence (Al) is ushering in a new era
for precision healthcare, enabling continuous and non-invasive monitoring of a wide
array of biochemical biomarkers from various bodily fluids. This review emphasizes the
significant strides made in electrochemical and optical biosensors designed to detect
metabolites, bacteria, and hormones in real-time from biofluids such as sweat, tears,

saliva, and interstitial fluid.

Technical / Clinical Details

Electrochemical biosensors operate by measuring changes in electrical signals (current or
voltage) resulting from interactions with target molecules, while optical biosensors
detect the presence of molecules via changes in fluorescence, absorbance, or surface
plasmon resonance. Both types of sensors are continuously improving in sensitivity and
selectivity, allowing for the accurate detection of even minute quantities of biomarkers.
Al plays a crucial role in processing and interpreting the vast amounts of time-series data
generated by these sensors. Machine learning algorithms, including multivariate analysis
and deep learning, are instrumental in noise reduction, pattern recognition, anomaly
detection, and the construction of predictive disease models. This enables a more
comprehensive and accurate assessment of complex health states by integrating
multiple biomarker inputs, surpassing the limitations of single-marker diagnostics.
Applications span continuous glucose monitoring for diabetics, inflammatory markers for

infectious diseases, and hormonal indicators for stress levels.

Background & Context

The paradigm shift in modern medicine from reactive treatment to proactive prevention
and personalized care positions wearable technology as a critical enabler. However,
conventional wearables have largely been limited to physical metrics such as activity
levels and heart rate. The evolution of biofluid-based biosensors bridges this gap by
providing access to biochemical information, empowering individuals to obtain medical-
grade data in their daily lives. The integration of Al enhances the interpretability of
sensor data, allowing healthcare providers to continuously assess remote patients' health
status and facilitate early interventions, thereby becoming indispensable for the

advancement of telemedicine and personalized treatment strategies.



Strategic Significance & Outlook

Further integration of multimodal wearable sensors with advanced Al is expected to
make future healthcare more predictive, preventive, and personalized. This technology
promises broad applications, including continuous monitoring of chronic diseases, early
detection of infectious diseases, optimization of athletic performance, and elder care.
Challenges such as miniaturization, extended battery life, improved biocompatibility, and
ensuring data privacy and security remain, but rapid technological advancements are
steadily overcoming these hurdles. Ultimately, Al-powered wearable biosensors are
poised to become powerful tools for individuals to better manage their health and for

healthcare providers to deliver more tailored and effective care.

Source:

https://www.researchgate.net/publication/405284832_Improving_multimodal_wearable_sensing_for_healthcare_

Collected: June 05, 2026 | Automated Research System (Gemini API)
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Smart Contact Lenses Advance Glucose and Ocular
Pressure Monitoring, with FDA-Approved Devices for
Glaucoma

Published June 01, 2026  EyeWiki  Unknown

| overview

Smart contact lenses are evolving beyond vision correction to non-invasively monitor
glucose levels in tears and intraocular pressure. The Sensimed Triggerfish, an FDA-
approved device, already tracks ocular pressure for glaucoma patients, while glucose
monitoring for diabetics holds significant promise. However, high costs, comfort,
sensor accuracy, and miniaturized power sources remain key challenges for

widespread practical application.
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Key Findings

Smart contact lenses are transitioning from simple vision correction tools to advanced
medical devices capable of continuous, non-invasive physiological monitoring.
Significant progress has been made, particularly in the measurement of tear glucose
concentrations for diabetes management and intraocular pressure (IOP) monitoring for

glaucoma patients, with some devices having already achieved FDA approval.

Technical / Clinical Details

Smart contact lenses function by embedding micro-sensors, integrated circuits, wireless
communication modules, and miniature power sources into biocompatible lens
materials. For diabetes management, sensors are designed to detect minute
concentrations of glucose present in tear fluid, often utilizing electrochemical or optical
detection methods. While early prototypes faced challenges with inconsistent correlation
between tear glucose and blood glucose, recent research has improved sensor sensitivity
and specificity, leading to more reliable data acquisition. In the field of glaucoma, the
Sensimed Triggerfish has received FDA approval and provides 24-hour IOP monitoring,
assisting clinicians in more accurately assessing disease progression and optimizing
treatment plans. This device detects changes in corneal curvature due to pressure,
transmitting data wirelessly to an external device. Beyond glucose and IOP, research is
advancing multi-functional smart lenses capable of detecting lactate, uric acid,
electrolytes, and even biomarkers for infectious diseases, expanding the possibilities for

personalized health monitoring.

Background & Context

Traditional diabetes management relies on invasive fingerstick blood tests or
subcutaneous continuous glucose monitors (CGMs), which can be burdensome for
patients. Smart contact lenses offer a potentially more comfortable and continuous
monitoring solution, improving patient self-management. Similarly, for glaucoma
patients, continuous IOP monitoring can provide diurnal variation data that single in-
clinic measurements often miss, enabling more precise diagnosis and treatment.
However, significant hurdles remain for commercialization, including reducing
manufacturing costs, enhancing lens durability and comfort, and innovating power

sources that are miniature yet capable of sufficient operational duration.



Strategic Significance & Outlook

The potential applications of smart contact lens technology extend beyond diabetes and
glaucoma to encompass dry eye diagnosis, allergy monitoring, and even early detection
of concussions or neurodegenerative diseases. While Google (Verily) previously halted its
tear glucose sensor project due to the complexity of these challenges, numerous
universities and startups are now leveraging advancements in materials science,
microelectronics, and Al to overcome these obstacles. The regulatory approval process
will also be a critical factor in ensuring the reliability and widespread adoption of these

wearable medical devices, influencing future market expansion.

Source: https://specialty.vision/article/smart-contact-lenses-for-dynamic-vision/
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Frontiers Research Topic Highlights Advanced
Biosensors and Bioelectronic Platforms Revolutionizing
Precision Healthcare with Early Diagnosis and
Continuous Monitoring

Published June 02, 2026  Frontiers Unknown

| overview

A Frontiers research topic features advancements in integrated biosensors and
bioelectronic platforms reshaping precision healthcare through functional
nanomaterials, electrochemical transducers, wearable/implantable devices, and
microfluidic lab-on-chip systems. These technologies significantly expand next-
generation healthcare capabilities for early diagnosis, continuous patient monitoring,
and decentralized testing. Data-driven approaches, including Al, enhance signal
interpretation and support more accurate clinical decision-making, enabling

personalized treatment and preventive interventions.
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Key Findings

The latest research topic in Frontiers highlights the integrated advancements in
advanced biosensors and bioelectronic platforms that are poised to reshape the future
of precision healthcare. The utilization of functional nanomaterials, innovative
electrochemical transduction mechanisms, and the evolution of wearable and
implantable devices are dramatically enhancing capabilities for early diagnosis, real-time

monitoring, and decentralized medical testing.

Technical / Clinical Details

The technologies showcased within this research topic primarily combine the following

elements to achieve their enhanced performance:

¢ Functional Nanomaterials: Nanomaterials such as gold nanoparticles, graphene,
carbon nanotubes, and quantum dots dramatically increase the sensor's surface area,
pushing detection limits down to the femtomolar-to-picomolar range, and
significantly improving sensitivity and selectivity. This allows for the detection of
minute quantities of biomarkers in blood or other bodily fluids (e.g., cancer-derived

exosomes, early infection markers).

¢ Electrochemical Transduction: This method measures changes in resistance, current,
voltage, or impedance to convert biorecognition events (e.g., antigen-antibody
binding, DNA hybridization) into electrical signals. It is highly cost-effective and
suitable for miniaturization, making it widely applicable in Point-of-Care Testing
(POCT) devices.

e Wearable and Implantable Devices: Smartwatches, skin patches, contact lenses, and
implantable sensors provide continuous, non-invasive or minimally invasive
monitoring of substances like glucose, lactate, electrolytes, and drug concentrations
in biofluids (sweat, tears, interstitial fluid). This enables chronic disease management,

athletic performance optimization, and elder health monitoring.

¢ Microfluidic Lab-on-a-Chip Systems: These systems integrate multiple laboratory
functions, such as sample preparation, reaction, and detection, onto a single, very
small chip. They minimize sample consumption and shorten analysis times, facilitating

rapid infectious disease diagnostics and multiplexed biomarker analysis.



The integration of data-driven approaches and Artificial Intelligence (Al) significantly
improves signal interpretation for these platforms, aiding in noise reduction, pattern
recognition, and anomaly detection to support more accurate and reliable clinical
decision-making. For instance, multivariate analysis and machine learning models can
extract early disease indicators from complex biomarker profiles and recommend

personalized treatment strategies.

Background & Context

Precision healthcare aims to deliver tailored medical care based on an individual's unique
genetics, environment, and lifestyle. Achieving this requires comprehensive, real-time
data on a patient's health status. Traditional medical diagnostics often rely on point-in-
time test results, making it challenging to capture dynamic changes in disease
progression or treatment response. Advanced biosensors and bioelectronic platforms
overcome this limitation by enabling continuous data collection and personalized

insights, thereby forming a critical foundation for realizing precision medicine.

Strategic Significance & Outlook

These technologies have the potential to revolutionize a wide range of medical fields,
including early cancer diagnosis, neurodegenerative disease monitoring, rapid infectious
disease diagnostics, and optimization of drug responses. Particularly, with the rising
demand for POCT diagnostics and remote patient monitoring, these platforms promise
to improve healthcare accessibility and potentially reduce healthcare costs. Future
research will focus on enhancing sensor biocompatibility, long-term stability, and
strengthening security and privacy protection. Ultimately, these integrated technologies
are expected to accelerate the transition to a more preventive, personalized, and data-

driven healthcare system.

Source: https://www.frontiersin.org/research-topics/79193/advanced-biosensors-and-bioelectronic-

platforms-for-precision-healthcare
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PubMed Review: Electrochemical Biosensors and
CRISPR-Based Systems Revolutionize Multiplexed
Respiratory Viral Detection for POCT

Published June 01, 2026  PubMed (Expert Review of Molecular Diagnostics)  Unknown
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| overview

This PubMed review assesses how electrochemical biosensors, CRISPR-based
detection systems, and emerging point-of-care (POCT) diagnostic platforms are
transforming multiplexed detection of respiratory viral pathogens. The review
concludes that biosensors hold significant potential to complement existing
laboratory methods, particularly in decentralized and rapid testing environments. The
SARS-CoV-2 pandemic underscored the urgent need for swift and accurate on-site
diagnostics, highlighting these technologies as crucial for future public health

preparedness.
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Key Findings

A review published in PubMed evaluates electrochemical biosensors, CRISPR-based
detection systems, and emerging point-of-care (POCT) diagnostic platforms as
transformative tools for multiplexed detection of respiratory viral pathogens. These
biosensor technologies are positioned to complement existing laboratory-based
diagnostics and hold significant potential to improve diagnostic speed and access,

especially in decentralized and rapid testing environments.

Technical / Clinical Details

The review highlights three main technological areas:

¢ Electrochemical Biosensors: These sensors generate electrical signals (e.g., current,
voltage, impedance changes) upon binding to specific biomarkers of respiratory
viruses, such as nucleic acids or antigens. They offer high sensitivity, selectivity, and
ease of miniaturization, making them suitable for integration into low-cost, field-

deployable devices.

e CRISPR-Based Detection Systems: CRISPR-associated enzymes like Cas12 and
Cas13 specifically recognize and bind to target viral genetic material (DNA or RNA).
This binding triggers non-specific collateral cleavage of reporter molecules,
generating a visually readable signal (e.g., fluorescence, colorimetric) for highly
sensitive and specific viral detection. Combined with isothermal amplification
techniques, these systems enable rapid detection without the need for thermal

cycling, unlike PCR.

e Emerging POCT Diagnostic Platforms: These technologies are integrated into
microfluidic chips, paper-based assays, and smartphone platforms, allowing for rapid
diagnostics at the patient's clinic, pharmacy, or home, without requiring complex
laboratory equipment or specialized expertise. Their multiplexing capability allows for
simultaneous differentiation of multiple respiratory viruses, such as influenza, RSV,
and SARS-CoV-2.



The combination of these technologies allows for rapid, simultaneous detection of
multiple viruses from a single sample, simplifying differential diagnosis for respiratory
illnesses with overlapping symptoms. Detection limits are typically reported in terms of
viral gene copies or viral particles, with high sensitivity enabling detection in early stages

of infection.

Background & Context

The SARS-CoV-2 pandemic underscored the critical importance of rapid and accurate
respiratory virus diagnostics. While traditional PCR tests are highly sensitive, they are
time-consuming and rely on centralized laboratories, which can lead to delays during
large-scale outbreaks. Differential diagnosis of other respiratory viruses like influenza
and RSV is also crucial, making rapid multiplexed detection essential for both patient
management and public health strategies. Biosensor technologies address this urgent
need by offering faster, more accessible diagnostic solutions, thereby strengthening

preparedness for future public health crises.

Strategic Significance & Outlook

Biosensors for multiplexed respiratory viral detection are expected to see further
development and accelerated clinical adoption in the coming years. Challenges include
addressing complex matrix effects in real clinical samples, further optimizing cost-
effectiveness, and navigating regulatory approval processes. However, advancements in
nanotechnology, microfluidics, and Al will continue to make these sensors more
integrated, user-friendly, and cost-effective. In the future, these POCT devices are
expected to play a central role in infectious disease self-testing and management, not

only in healthcare settings but also in homes.

Source: https://pubmed.ncbi.nIm.nih.gov/42223605/
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CRISPR/Cas13-Based Dual-Gene Biosensor Achieves

Highly Sensitive (54 CFU/mL) Simultaneous Detection
of E. coli 0157:H7

Published May 28, 2026  JACS Au (ACS Publications)  Unknown
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| overview

A CRISPR/Cas13-based one-pot dual-channel biosensor has been developed for rapid
and accurate detection of Escherichia coli O157:H7. This sensor simultaneously
detects two distinct gene markers (rfbEO157 and fliCH7) of the pathogen, achieving a
high sensitivity with a detection limit of 54 CFU/mL. Requiring no complex
instrumentation, it enables highly specific serotype identification, holding significant
promise as a rapid, field-deployable solution for food safety monitoring and

infectious disease surveillance.
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Key Findings

An innovative CRISPR/Cas13-based one-pot dual-channel biosensor has been developed
for the rapid and accurate detection of Escherichia coli O157:H7. This novel technology
enables the simultaneous detection of two gene markers, achieving exceptionally high

sensitivity with a detection limit of 54 colony-forming units per milliliter (CFU/mL).

Technical / Clinical Details

The developed biosensor leverages the CRISPR/Cas13 system, known for its ability to
specifically recognize target RNA sequences and subsequently exhibit non-specific RNA

cleavage activity. Key features of this system include:

¢ Dual-Gene Detection: The biosensor simultaneously targets two distinct gene
markers specific to E. coli O157:H7: the 'rfbEO157' gene associated with the O157
serotype and the 'fliCH7' gene linked to the H7 flagellar antigen. This dual targeting
significantly enhances the diagnostic reliability and specificity compared to single-

marker detection approaches.

e One-Pot Reaction: All reaction steps proceed within a single vessel, eliminating the
need for complex sample preparation or multiple transfers. This simplifies the
operational procedure and minimizes the risk of contamination. Combined with
isothermal amplification techniques (e.g., RPA or LAMP), the entire process from
DNA/RNA extraction to detection can be performed at room temperature or a

constant low tem perature.

e High Sensitivity: The biosensor achieves a remarkably low limit of detection (LOD) of
54 CFU/mL. This performance surpasses many conventional microbiological testing

methods, enabling detection of very low-level contamination in early stages.

¢ Colorimetric or Fluorescent Output: The detection results can be obtained as a
colorimetric change visible to the naked eye, or as a fluorescent signal readable by a
portable fluorimeter. This allows for rapid on-site interpretation without the need for

sophisticated laboratory equipment.



When specific guide RNAs (crRNAs) and the Cas13 enzyme bind to target viral RNA,
Cas13 is activated, inducing non-specific cleavage of nearby reporter RNAs (e.g., those
labeled with a fluorescent dye and a quencher). This action generates a fluorescent

signal or color change, indicating the presence of the pathogen.

Background & Context

E. coli O157:H7 is a major cause of foodborne illness, capable of causing severe
conditions like hemolytic uremic syndrome (HUS), which can be fatal. Current detection
methods often require several days for culture-based identification or rely on expensive
and complex instrumentation like real-time PCR. Such prolonged detection times
increase the risk of contaminated food reaching the market, leading to large-scale recalls
and public health hazards. CRISPR-based biosensors address this critical gap by enabling
rapid, highly sensitive, and on-site detection, thereby significantly contributing to public

health protection.

Strategic Significance & Outlook

This CRISPR/Cas13-based biosensor holds vast potential for broad applications in food
safety monitoring, infectious disease surveillance, and environmental pathogen
detection. Its value as a rapid diagnostic tool is particularly significant for developing
countries and resource-limited settings. Future research is expected to focus on further
expanding its multiplexing capabilities, adapting it for different pathogens, and
advancing field testing and standardization for practical implementation. This technology
promises to fundamentally improve early intervention and management of infectious

diseases and strengthen food security.

Source: https://pubs.acs.org/doi/abs/10.1021/jacsau.6c00465
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Wearable Colorimetric Biosensor Utilizes Copper
Coordination Polymer Nanozymes for Noninvasive,
Real-time Monitoring of Ascorbic Acid in Sweat

Published June 02, 2026  Langmuir (ACS Publications) Unknown
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| overview

A wearable colorimetric biosensor based on copper coordination polymer nanozymes
(CPNs) has been developed for noninvasive, real-time monitoring of ascorbic acid
(AA) in sweat. The sensor exhibits a distinct green-to-white color change in response
to AA, quantifiable via smartphone. Demonstrated to accurately track AA fluctuations
during exercise, it offers a cost-effective strategy for personalized nutrition and health

monitoring, providing a critical tool reflecting the body's oxidative stress levels.
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Key Findings

A wearable colorimetric biosensor, utilizing copper coordination polymer nanozymes
(CPNs), has been developed to successfully achieve noninvasive, real-time monitoring of
ascorbic acid (AA, Vitamin C) in sweat. This groundbreaking sensor holds potential as a
cost-effective tool for evaluating the body's oxidative stress and nutritional status during

physical activity.

Technical / Clinical Details

The developed biosensor possesses the following key technological features:

¢ Leveraging Copper Coordination Polymer Nanozymes (CPNs): At the core of this
sensor are CPNs, composed of copper ions and specific organic ligands, which exhibit
peroxidase-like (POD-like) enzyme activity. This POD-like activity changes specifically

in the presence of ascorbic acid.

e Colorimetric Detection Principle: The POD-like activity of CPNs catalyzes a reaction
between a chromogenic substrate (e.g., TMB) and hydrogen peroxide, producing a
specific color. As AA acts as an antioxidant that inhibits this reaction, the sensor's
color sensitively changes from green to white in proportion to the sweat AA
concentration. This color change is easily discernible by the naked eye and can also

be quantified using a smartphone camera and a dedicated application.

e Wearable Design: The sensor is fabricated on a flexible substrate, designed as a
patch or wristband that can be worn directly on the skin. Its direct contact with sweat

enables continuous, non-invasive monitoring.

The research demonstrated that this wearable sensor could accurately track fluctuations
in sweat AA concentration in subjects before and after exercise. Since AA levels vary with
physical activity, diet, stress, and disease states, real-time monitoring is highly beneficial
for assessing an individual's health status and nutrient intake. The limit of detection
(LOD) is in the uM range, sufficiently covering physiologically relevant sweat AA
concentrations. This offers a convenient solution, replacing invasive and time-consuming

methods like traditional blood or urine tests.



Background & Context

Ascorbic acid, a potent antioxidant, is crucial for various biological functions, including
immune function, collagen synthesis, and iron absorption. Its levels fluctuate significantly
based on physical activity, stress, disease, and nutritional status. Conventional AA
monitoring requires blood draws or urine samples, making it challenging to capture
dynamic changes in real-time. However, in personalized health management and sports
science, there is a growing demand for real-time, non-invasive biomarker monitoring to
optimize athletes' hydration strategies and nutritional status. This CPN-based wearable

sensor presents a groundbreaking solution to this unmet need.

Strategic Significance & Outlook

This wearable colorimetric biosensor holds significant application potential in
personalized nutrition management, sports nutrition, and general health diagnostics. In
the future, it could evolve into a more comprehensive health monitoring platform by
integrating multiplex detection capabilities for other sweat biomarkers (e.g., lactate,
electrolytes). For practical implementation, challenges include long-term sensor stability,
suppression of interference from non-sweat environmental factors, and cost-effective
mass production. Nevertheless, its non-invasiveness and real-time monitoring

capabilities are expected to play a crucial role in shaping the future of healthcare.

Source: https://pubs.acs.org/doi/10.1021/acs.langmuir.6c01093?ai=517&mi=0=R
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Nanomaterial-Based Biosensors Leverage Gold
Nanoparticles, Graphene, and CNTs to Boost Detection
Limits for Precision Diagnostics, Environmental
Monitoring, and Food Safety

Published June 02, 2026 MDPI  Switzerland

| overview

Advances in nanomaterial-based biosensors are revolutionizing diverse fields
including clinical biomarker detection, environmental monitoring, and food safety.
Nanomaterials such as gold nanoparticles, graphene, and carbon nanotubes
dramatically enhance sensor sensitivity, selectivity, and response time, significantly
lowering detection limits. These technologies facilitate integration into lab-on-chip
devices and wearable diagnostic systems, enabling real-time, ultra-sensitive detection

with broad implications from personalized medicine to public health.
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Key Findings

Nanomaterial-based biosensors are driving revolutionary changes across diverse fields,
including clinical diagnostics, environmental monitoring, and food safety, owing to their
exceptional sensitivity, selectivity, and rapid response times. Advanced nanomaterials
such as gold nanoparticles, graphene, and carbon nanotubes are significantly pushing

the performance limits of conventional biosensors, enabling detection at the nanoscale.

Technical / Clinical Details

The enhanced performance of nanomaterial-based biosensors primarily stems from the

following mechanisms and determinants:

e High Surface Area: Nanomaterials possess an extremely high surface-area-to-
volume ratio, which dramatically increases the available interaction sites for target
molecules. This maximizes the number of detectable molecules and improves sensor
sensitivity. For instance, graphene and carbon nanotubes (CNTs) exhibit excellent

adsorption capabilities due to their monolayer or tubular structures.

¢ Unique Physicochemical Properties: Gold nanoparticles (AuNPs) significantly
enhance optical detection sensitivity through localized surface plasmon resonance
(LSPR) effects. Graphene, with its high electrical conductivity and field-effect transistor
(FET) properties, can convert minute charge changes into electrical signals, enabling
highly sensitive detection of biomolecules like DNA, proteins, and viruses. CNTs
improve electrochemical biosensor performance through their electron transport

properties and mechanical strength.

¢ Immobilization of Biorecognition Elements: Nanomaterials provide excellent
platforms for stable and high-density immobilization of biorecognition elements such
as antibodies, enzymes, and nucleic acid aptamers. This enhances sensor selectivity,

allowing accurate identification of specific targets even in complex biological samples.

e Rapid Response Time: The short-range transport characteristics and highly efficient
surface reactions of nanomaterials significantly reduce the time from target molecule

binding to signal generation, enabling real-time or near-real-time detection.



These properties allow nanomaterial-based biosensors to be applied in a wide range of
applications, including early diagnosis of cancer biomarkers (detection at picomolar to
femtomolar levels), ultra-trace detection of heavy metals and pollutants in the
environment, and rapid screening of allergens and pathogens in food. Notably, their
integration into lab-on-chip devices and flexible wearable diagnostic systems is

advancing, offering high-precision, portable analytical solutions.

Background & Context

In modern society, early disease detection and prevention, environmental pollution
monitoring, and ensuring food safety are pressing challenges. Conventional detection
technologies have faced limitations in terms of sensitivity, selectivity, response time, or
cost. Advances in nanotechnology have opened new avenues to overcome these
challenges, fundamentally improving biosensor performance. Nanomaterials, with their
unique properties, serve as a bridge between biology and electronics, providing
innovative tools for numerous industrial sectors, including healthcare, environmental

science, and agriculture.

Strategic Significance & Outlook

Nanomaterial-based biosensors are expected to continue their rapid evolution,
becoming indispensable technologies in personalized medicine, smart agriculture, and
advanced environmental monitoring systems. Future developments anticipate the
discovery and optimization of more diverse nanomaterials, enhanced data analysis
capabilities through integration with Artificial Intelligence (Al), and the creation of
multiplex detection platforms. Challenges include ensuring the biocompatibility and
long-term stability of nanomaterials, as well as managing cost-efficiency and quality
control in large-scale production. However, as these challenges are overcome,
nanomaterial-based biosensors will further increase their importance as powerful tools

for safeguarding our health and living environment.

Source: https://www.mdpi.com/2624-845X/7/2/13
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Modular Input-Output Biosensor Design Using De
Novo Protein Switches Enables Colorimetric Detection
of GLP-1, NPY, PYY at Clinically Relevant Levels

Published June 04, 2026  ACS Sensors (ACS Publications) Unknown

| overview

A modular input-output biosensor design employing de novo protein switches has
been introduced, successfully developing functional biosensors responsive to helical
binders like GLP-1, NPY, and PYY. This system integrates these binders within
computationally designed latched domains, yielding visually interpretable
colorimetric signals. The technology demonstrates the potential to detect targets at
concentrations close to clinically relevant levels, paving the way for next-generation

diagnostic tools with broad applicability.
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Key Findings

A novel modular input-output biosensor design utilizing de novo protein switches has
been presented. This innovative approach has successfully led to the development of
functional biosensors responsive to specific helical binders, including glucagon-like
peptide-1 (GLP-1), neuropeptide Y (NPY), and peptide YY (PYY). This design holds

significant potential to broaden the diversity and applicability of diagnostic tools.

Technical / Clinical Details

At the core of this biosensor design is a protein structure called a 'latched domain,’
which was designed using computational chemistry. Researchers modularly incorporated
helical binders for GLP-1, NPY, and PYY into these latched domains. Upon binding to
their specific target molecules (analytes), these binders induce a conformational change
in the latched domain. This structural change is transduced to an effector output

module, ultimately generating a visually interpretable colorimetric signal.

e Modular Design: A key advantage of this approach is its modularity, allowing
different helical binders to be easily '‘plug-and-played.’ This facilitates rapid

development of new biosensors for various targets.

e Computational Design: The protein switches were designed based on precise
computational modeling, which efficiently yielded protein structures with specific

binding affinities and switching functionalities.

e Colorimetric Output: The sensor's output manifests as a color change, often
mediated through enzymatic reactions, allowing results to be read by the naked eye
without requiring expensive instrumentation. This is particularly useful for point-of-

care (POCT) diagnostics and on-site testing.

¢ Sensitivity: The developed biosensors demonstrate the capability to detect targets at
concentrations close to clinically relevant levels, such as plasma hormone levels or
disease marker concentrations. This suggests potential applications in early diagnosis

and disease monitoring.

Specifically, GLP-1 is a hormone that regulates blood glucose, while NPY and PYY are
neuropeptides involved in appetite and energy balance. Accurate monitoring of these

molecules is critical in managing diabetes, obesity, and eating disorders.



Background & Context

Current biosensor development often relies on highly specific recognition molecules
(e.g., antibodies, aptamers) for target detection, but their design and optimization are
time-consuming and costly. Furthermore, visualizing detection results frequently requires
complex instrumentation. The modular design using de novo protein switches addresses
these challenges by providing a platform for faster and more flexible development of
new diagnostic tools. There is a growing demand for non-invasive, low-cost POCT
devices, particularly in the diagnosis and monitoring of diabetes and metabolic

disorders.

Strategic Significance & Outlook

This modular biosensor design has the potential to be applied not only to GLP-1, NPY,
and PYY but also to many other proteins, peptides, and even small-molecule biomarkers.
In the future, integrating these protein switches into wearable devices or lab-on-a-chip
systems is expected to lead to powerful tools for personalized health monitoring, early
disease diagnosis, and drug screening. The commercialization of this technology could
have a significant impact on the diagnostic market, contributing to the provision of more

accessible diagnostic solutions.

Source: https://pubs.acs.org/doi/10.1021/acssensors.6c00882
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Smart Contact Lenses and Flexible Patches Achieve
Multiplexed Continuous Monitoring of Tear Glucose
and Sweat Biomarkers for Diabetic Nephropathy
Management

Published May 29, 2026  ResearchGate (Biosensors and Bioelectronics) Unknown
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| overview

This study details wireless smart contact lens use for tear glucose-blood glucose
correlation, demonstrating continuous data acquisition at sub-minute intervals while
excluding reflectance variations. It also highlights wearable multiplexed monitoring
for diabetic nephropathy management, introducing a flexible skin patch that
measures sweat glucose, pH, and temperature. These advancements offer new

possibilities for non-invasive, real-time chronic disease management.
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Key Findings

This research meticulously investigates the correlation between tear glucose and blood
glucose using wireless smart contact lenses, demonstrating continuous acquisition of
tear glucose data at sub-minute intervals while effectively excluding the influence of tear
fluid variations. Furthermore, it focuses on wearable multiplexed monitoring
technologies for the daily management of diabetic nephropathy, introducing a flexible

skin patch capable of simultaneously measuring glucose, pH, and temperature in sweat.

Technical / Clinical Details

The smart contact lens incorporates a miniature sensor that electrochemically detects
glucose concentrations in tear fluid. Crucially, it includes algorithms to compensate for
environmental factors like tear composition and flow, which have historically posed
challenges for accurate tear glucose measurements and their correlation with blood
glucose. Sub-minute data acquisition enables a more detailed capture of rapid glucose
fluctuations and diurnal variations, offering new insights into glucose management for
diabetic patients. Additionally, a flexible skin patch specifically designed for diabetic
nephropathy management offers real-time, multiplexed monitoring of the following

sweat biomarkers:

¢ Glucose: A fundamental indicator for diabetes management.

e pH: Reflects the body's acid-base balance and can aid in early detection of metabolic

acidosis.

e Temperature: Skin surface temperature can be an indicator of inflammation or

infection.

These data are wirelessly transmitted to smartphones or cloud platforms, designed to
allow both patients and healthcare providers to monitor health status in real-time and
intervene as necessary. This multiplexed monitoring enables a more comprehensive
assessment of complex disease progression patterns and treatment responses that might

be missed by single-biomarker approaches.



Background & Context

Diabetes is a globally escalating chronic disease, and diabetic nephropathy, one of its
complications, is a leading cause of end-stage renal disease. Strict glycemic control and
early diagnosis are crucial for managing these conditions. However, conventional
monitoring methods are often invasive or intermittent, imposing significant burdens on
patients and making comprehensive, real-time data collection challenging. Wearable
biosensors like smart contact lenses and flexible skin patches are being developed to
address these unmet needs, holding potential to improve patients' quality of life and
reduce healthcare costs. Notably, non-invasive monitoring is a significant factor in

improving patient compliance.

Strategic Significance & Outlook

These wearable technologies are expected to find applications beyond diabetic
nephropathy management, extending to other chronic diseases (e.g., cardiovascular, liver
diseases) and general health/wellness monitoring. Future development will likely focus
on enhancing sensor accuracy, extending battery life, strengthening data security, and
improving user interfaces. Integration with Al is also anticipated to extract more
actionable insights from the vast amounts of collected data, evolving into systems that
provide personalized treatment recommendations and preventive interventions. The
widespread adoption of these technologies will be a critical factor in accelerating the

progress of telemedicine and personalized medicine.

Source:
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WPI Researchers Unveil Palm-Sized Biosensor for
Culture-Free Salmonella Detection, Revolutionizing

Food Safety

Published June 01, 2026  Food Safety News USA

SmartFoodSafe

—— Digitalize Food Safety ——

Food Safety .
Scoop WA O=C

INNOVATION
= California Allergen Law

* MORINGA
CAPSULES

Your monthly briefing on outbreaks, innovations,
regulations & everything in between

@\ INTEGRITY
FOOD SAFETY 4.0 MATTERS

o Allery &
Outbreaks Science & Regulations Food Fraud Cmﬁ:r AL I6T. Real-Time Fighting Food Fraud. & > |
& Rucats p— & Compiance & intagrty pectioction Building Trust. F ——.
o
> i)]

—
& Smarter. Safer. Stronger. -
.. - - * Ca
.
. it ARTIFICIAL HONEY

Syrup, Sugae
& Additves.

ALLERGY AWARENESS
Safer Menus. Informed Choices.

E’

PURE & NATURAL
o Added Sugars

\ May 2026
¢ Global Edition

| overview

Researchers at Worcester Polytechnic Institute (WPI) have developed a palm-sized
biosensor capable of detecting Salmonella in food samples without the need for
culturing or lab equipment. This innovative device features a flexible polymer surface
coated with bacteriophages, enabling specific binding to target bacteria. The
technology promises to revolutionize food safety by allowing real-time pathogen
detection throughout the food supply chain, drastically cutting response times from

days to hours, and mitigating widespread outbreaks.
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Key Findings

Researchers at Worcester Polytechnic Institute (WPI) have developed a palm-sized
biosensor that can detect Salmonella in food samples within hours, eliminating the need
for traditional culturing methods and expensive laboratory equipment. This
breakthrough device is poised to dramatically enhance the speed and accessibility of

pathogen detection across the food supply chain.

Technical / Clinical Details

The developed biosensor consists of a flexible polymer surface coated with
bacteriophages, which are viruses that specifically infect bacteria. This high target
specificity makes bacteriophages ideal biorecognition elements for biosensors. The

operational principle of the sensor is as follows:

. A food sample is applied to the sensor surface.

. If Salmonella bacteria are present in the sample, they specifically bind to the

bacteriophages on the surface.

. Subtle physical or electrical changes resulting from this binding (e.g., mass change,
surface impedance change) are detected by the sensor and converted into an electrical
signal.

. This signal is then analyzed by an embedded microprocessor, providing the presence

and concentration of Salmonella within a few hours.

Traditional Salmonella detection methods typically require several days to weeks to yield
results, involving enrichment culturing followed by molecular biology techniques such as
PCR or ELISA. The WPI biosensor significantly streamlines this process, reducing

detection time to a few hours. Its limit of detection (LOD) is comparable to or better than

existing rapid test kits, while offering a more portable and user-friendly format.



Background & Context

Salmonella is one of the most common causes of foodborne illness worldwide,
responsible for millions of infections annually, with severe cases potentially leading to
death. Rapid identification of contamination in the food supply chain is critical for
preventing large-scale food poisoning outbreaks and minimizing economic losses from
food recalls. However, the time constraints and costs associated with current testing
methods present significant challenges in food safety management. This new palm-sized
biosensor offers a practical solution to this challenge, enabling rapid screening at every

stage of the supply chain, from farm to table.

Strategic Significance & Outlook

The commercialization of this Salmonella biosensor is highly anticipated. Future
developments may include extending the system to detect other foodborne pathogens
(e.g. E. coli, Listeria) in a multiplexed sensor array, and integrating Al for enhanced data
analysis. This technology is expected to become an indispensable tool for the entire food
industry, including food processors, restaurants, and regulatory agencies, enabling real-
time risk assessment and swift response. It holds the potential to improve public health
and food safety standards, and to enhance access to food testing in developing

countries and remote areas.

Source: https://smartfoodsafe.com/food-safety-news-may/
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Google's Smart Contact Lens for Blood Glucose
Monitoring Halted Due to Insufficient Tear-Blood
Glucose Correlation

Published May 28, 2026  Gizmodo USA

| overview

Google's (Verily) smart contact lens project for non-invasive blood glucose
monitoring, announced in 2014, was discontinued in 2018 due to insufficient
correlation between tear glucose and blood glucose levels. Key challenges included
significantly lower glucose concentrations in tears compared to blood, interference
from other tear components, and measurement errors due to environmental factors.
This failure highlights the substantial technical hurdles still facing the realization of

truly non-invasive blood glucose monitoring in wearables.
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Key Findings

The project by Google (under its Alphabet subsidiary, Verily) to develop a smart contact
lens for measuring glucose levels in tears was discontinued in 2018, primarily because a
reliable correlation between tear glucose and blood glucose levels could not be
established. This outcome starkly demonstrates that the "holy grail" of non-invasive

blood glucose monitoring continues to face significant technical challenges.

Technical / Clinical Details

Google's smart contact lens aimed to embed miniature glucose sensors and wireless
chips within the lens to measure tear glucose concentrations in real-time. Initially, it was
envisioned as a revolutionary alternative to invasive finger-prick tests or subcutaneous
continuous glucose monitors (CGMs) for diabetic patients. However, clinical trials
revealed that glucose concentrations in tears are approximately 100 times lower than in
blood, making accurate and stable detection of these trace amounts extremely difficult.
Furthermore, external factors such as tear flow rate, composition, pH, blinking, and
ambient temperature changes significantly impacted the sensor's readings, preventing
the establishment of a clinically meaningful correlation with blood glucose levels. Issues
of specificity and sensitivity were also noted, with other tear components (e.g., proteins)

potentially interfering with the glucose sensor and leading to inaccurate measurements.

Background & Context

Non-invasive blood glucose monitoring has long been a coveted goal in medical
technology, promising to dramatically improve the quality of life for diabetic patients
and reduce the burden of disease management. The failure of a project undertaken by a
major tech company like Google, despite significant investment, underscored the
inherent complexities of this technology and the limitations of existing biosensor
approaches. This setback served as a crucial lesson regarding the difficulties in research
and development for non-invasive monitoring technologies across all bodily fluids,
including sweat and saliva. While smart devices like the Apple Watch offer features to
display data from compatible CGMs, the technology for directly and non-invasively

measuring blood glucose from the device itself is yet to be commercialized.



Strategic Significance & Outlook

Despite the discontinuation of Google's project, research into non-invasive blood
glucose monitoring continues, with universities and startups worldwide exploring new
approaches through more sensitive sensor materials, advanced signal processing
algorithms, and Al integration. For instance, non-invasive techniques based on optical,
electromagnetic, or acoustic principles are under investigation. In the future, smart
contact lenses may evolve to measure other tear biomarkers (e.g., ocular pressure,
inflammatory markers), or research may aim for more reliable blood glucose estimation
by combining multiple biomarkers from various bodily fluids. However, significant
hurdles remain for practical implementation, including sensor stability, biocompatibility,

accuracy, and compliance with stringent regulatory requirements.

Source: https://gizmodo.com/why-noninvasive-blood-glucose-monitoring-is-still-the-holy-grail-of-

wearables-2000763578
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MDPI Review: Foodborne Pathogen Detection Evolves
from Culture-Based Methods to Integrated
Immunological Assays, CRISPR-Cas, and Al-Assisted
Platforms

Published June 03, 2026 MDPI  Switzerland

| overview

Foodborne pathogen detection is transitioning from conventional culture-based
methods to integrated, intelligent platforms, encompassing immunological assays,
nucleic acid amplification techniques, biosensors, microfluidic systems, CRISPR-Cas
platforms, and Al-assisted analysis. These advanced technologies significantly boost
speed, sensitivity, portability, and multiplexing capabilities, making them ideal for
rapid screening and point-of-care (POC) testing. They are expected to play a crucial
role in enhancing food security and preventing widespread foodborne illness

outbreaks.
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Key Findings

The field of foodborne pathogen detection has undergone a significant evolution,
shifting from traditional, time-consuming culture-based methods to more rapid and
intelligent platforms that integrate immunological assays, nucleic acid amplification
techniques (NAATs), advanced biosensors, microfluidic systems, CRISPR-Cas platforms,
and even Artificial Intelligence (Al)-assisted analysis. These new technologies are playing

a critical role in ensuring food safety.

Technical / Clinical Details

This review elaborates on the key technological advancements in foodborne pathogen

detection:

¢ Immunological Assays: Antibody-based detection methods such as ELISA and lateral
flow immunoassays (LFAs) offer speed and simplicity, making them suitable for on-

site screening. Multiplexed LFAs can detect several pathogens simultaneously.

¢ Nucleic Acid Amplification Techniques (NAATs): NAATs like real-time PCR and
LAMP (Loop-mediated Isothermal Amplification) specifically and sensitively detect the
genetic material of pathogens. LAMP, being an isothermal reaction, does not require

complex thermal cycling equipment, facilitating its integration into POCT devices.

e Biosensors: Electrochemical, optical, and mass-based biosensors directly detect
pathogen cells, proteins, or nucleic acids. The integration of nanomaterials (e.g.,
graphene, gold nanoparticles) has dramatically improved sensitivity and detection

limits, enabling detection at even single-bacterium levels.

¢ Microfluidic Systems (Lab-on-a-chip): These systems integrate a series of analytical
processes from sample preparation to detection on a single microchip, reducing
sample consumption and analysis time. They are well-suited for multiplex detection

and automation.

e CRISPR-Cas Platforms: CRISPR-associated enzymes like Cas12 and Cas13 specifically
recognize target pathogen DNA/RNA and trigger the cleavage of reporter molecules,
enabling highly sensitive and specific detection. This holds immense potential for

rapid, on-site diagnostics.



e Al-Assisted Analysis: Al algorithms analyze the vast amounts of data generated by
sensors, performing noise reduction, pattern recognition, anomaly detection, and
building models for more accurate pathogen identification. This further enhances

detection precision and efficiency.

The combination of these technologies has reduced detection times from several days to
a few hours, and improved detection limits from CFU/mL levels to single-cell levels.
Furthermore, enhanced portability has enabled the development of POCT devices that

can be operated by non-specialists.

Background & Context

Foodborne diseases remain a significant public health concern globally, with substantial
economic implications. The limitations of conventional detection methods have
increased the risk of contaminated food entering the market, leading to large-scale
outbreaks. Growing consumer awareness of food safety and increasingly stringent
regulatory standards are strongly driving the development of faster and more sensitive
detection technologies. The demand for real-time monitoring throughout the food

supply chain is accelerating the adoption of these innovative platforms.

Strategic Significance & Outlook

Foodborne pathogen detection technologies will continue to evolve through the
convergence of nanotechnology, biotechnology, and information science. Future
developments are expected to include real-time monitoring via integration with
wearable sensors, predictive analytics using Al and machine learning, and the
development of multimodal sensors. These technologies are anticipated to become
indispensable tools for food processing, restaurants, retail, and regulatory authorities,
creating a robust foundation for enhancing food security and protecting global public
health. They will also contribute to improving food safety infrastructure in developing

countries.

Source: https://www.mdpi.com/2304-8158/15/11/1983
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Al-Powered Biosensor Achieves Ultrasensitive Exosome
Detection (35 particles/pL) for Cancer Diagnosis via
Matrix-Enhanced MXene Emitter and Proximity
Signaling

Published May 29, 2026  Omnicuris  Unknown

| overview

An Al-powered, ultrasensitive biosensor has been developed for exosome detection,
holding potential to revolutionize early cancer diagnosis. This platform integrates
matrix-enhanced Cp-Pt-TiCT MXene emitters with a proximity-dependent signaling
strategy, achieving an remarkable detection limit of just 35 particles/uL. Incorporating
Support Vector Machine (SVM) algorithms, it autonomously distinguishes exosome
phenotypes from different cancer cell lines, establishing a non-invasive diagnostic

workflow that dramatically enhances liquid biopsy accuracy and accessibility.
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Key Findings

An Artificial Intelligence (Al)-powered ultrasensitive biosensor for exosome detection has
been developed, holding significant promise to revolutionize early cancer diagnosis. This
novel platform integrates a matrix-enhanced Cp-Pt-TiCT MXene emitter with a
proximity-dependent signaling strategy, achieving an astonishing detection limit of
merely 35 particles/uL, enabling the detection of cancer-derived exosomes at extremely

low concentrations.

Technical / Clinical Details

This innovative biosensor combines the following key technological elements:

e Matrix-Enhanced Cp-Pt-TiCT MXene Emitter: MXenes are 2D nanomaterials with
high electrical conductivity and large surface area, exhibiting great potential in
biosensor applications. The composite of Cp (cerium oxide) and Pt (platinum)
nanoparticles with TiCT MXene significantly boosts the emitter's catalytic activity and
signal amplification capabilities. This composite material maximizes electrochemical

or optical signal transduction efficiency upon exosome binding.

¢ Proximity-Dependent Signaling Strategy: In this strategy, when exosomes bind to
the sensor surface via specific biorecognition molecules (e.g., antibodies), the distance
between the emitter and reporter molecules changes. This distance alteration triggers
a dramatic shift in fluorescence, electrochemiluminescence, or electrical signals,

enabling highly sensitive detection of exosomes.

e Ultrasensitive Detection Limit: The developed biosensor achieves an exceptionally
low detection limit of 35 particles/uL. This represents several orders of magnitude
higher sensitivity compared to many conventional exosome detection methods, which
is critical for detecting early-stage cancer-derived exosomes present in very low

concentrations in bodily fluids like blood.



¢ Integration of Al (Support Vector Machine, SVM) Algorithms: The SVM algorithm
analyzes multiple data points (e.g., signal intensity, reaction kinetics) obtained from
the sensor to automatically distinguish exosome phenotypes derived from different
cancer cell lines. This Al-assisted analysis enables the extraction of information
regarding cancer type and progression from complex biomarker patterns, significantly

improving diagnostic accuracy and objectivity.

This platform functions as part of a liquid biopsy to non-invasively analyze bodily fluid
samples such as blood, urine, and saliva, enabling cancer screening, early diagnosis, and

monitoring of treatment efficacy with minimal patient burden.

Background & Context

Exosomes are nano-sized vesicles involved in intercellular communication, and those
secreted by cancer cells carry a wealth of information regarding cancer type, progression,
and treatment resistance. However, their extremely low concentration in blood has

posed challenges for highly sensitive and specific detection. Traditional biopsies are
invasive and have limitations for early diagnosis. This Al-powered biosensor, with its
ultrasensitivity and Al-driven identification capabilities, opens new horizons in the field of
liquid biopsy for cancer, promising to significantly contribute to improved patient

prognoses through early diagnosis.

Strategic Significance & Outlook

This technology has broad potential for applications in early diagnosis of multiple cancer
types, guiding therapeutic selection, monitoring treatment response, and early detection
of recurrence. Future challenges will include large-scale clinical validation,
standardization, and further miniaturization and portability. With continued integration
of Al and sensor technology, it is expected to evolve into a cost-effective diagnostic
platform capable of multiplexed detection of a broader range of disease biomarkers. This

will accelerate the advancement of personalized medicine and public health.

Source: https://www.omnicuris.com/medshots/daily_updates/ai-biosensor-ultrasensitive-exosome-

detection-cancer
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bioRxiv Preprint: Transcription-Factor-Gated DNA
Strand Synthesis Enables Rapid, Isothermal Nanomolar
Detection of Heavy Metals (Cu2+, Pb2+) within 25
Minutes, Revolutionizing Environmental and Water
Monitoring

Published May 30, 2026  bioRxiv (Preprint)  Unknown

| overview

A bioRxiv preprint reports the development of a rapid, isothermal detection method
for heavy metals via Transcription-Factor-Gated DNA Strand Synthesis (TFG-DSS). This
innovative approach utilizes allosteric transcription factors (aTFs) for highly sensitive
and specific nanomolar detection of copper (Cu2+) and lead (Pb2+) ions. Coupled
with a lateral flow assay, visual results are obtained within 25 minutes, showcasing
significant potential for portable, on-site environmental and water quality monitoring,

with multiplexed detection capabilities using multiple aTFs.
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Key Findings

According to a preprint published on bioRxiv, a groundbreaking method for rapid and
isothermal detection of heavy metals (copper and lead ions) has been developed,
leveraging a novel mechanism called Transcription-Factor-Gated DNA Strand Synthesis
(TFG-DSS). This technology demonstrates the ability to specifically detect heavy metals at
nanomolar concentrations, holding the potential to revolutionize on-site environmental

and water quality monitoring.

Technical / Clinical Details

At the heart of the developed TFG-DSS approach is the utilization of allosteric
transcription factors (aTFs). These aTFs undergo a structural change upon binding to
specific heavy metal ions (Cu2+ and Pb2+ in this study), which, in turn, gates (controls) a

DNA strand synthesis reaction. The specific mechanisms are as follows:

¢ Allosteric Transcription Factor (aTF) Recognition: In the presence of heavy metal
ions, aTFs bind to them, altering their ability to bind to specific DNA sequences. This
change controls the initiation or termination of DNA strand synthesis by DNA

polymerase.

¢ Signal Amplification via DNA Strand Synthesis: If the presence of heavy metal ions
activates (or inhibits) DNA strand synthesis, the target sequence is amplified
exponentially. Detecting this amplified DNA product allows for highly sensitive

detection of even trace amounts of heavy metal ions.

¢ Isothermal Reaction: Unlike PCR, this system does not require temperature cycling
and proceeds at a constant temperature (isothermal conditions). This eliminates the
need for complex and expensive thermocyclers, facilitating integration into portable

devices.

¢ Visual Detection via Lateral Flow Assay: The amplified DNA product is detected
using a lateral flow assay (LFA) strip, similar to rapid COVID-19 tests, providing visually
identifiable results (e.g., appearance of bands) within approximately 25 minutes. This
enables rapid on-site interpretation without the need for specialized equipment or

skilled technicians.



e Multiplexing Potential: The study also demonstrates the possibility of multiplexed
analysis, where multiple types of heavy metals can be detected simultaneously in a

single reaction by combining different aTFs with their corresponding DNA templates.

The technology is reported to have a sensitivity capable of detecting Cu2+ and Pb2+ at
nanomolar (nM) concentrations, which is below regulatory limits for heavy metal
contamination in the environment. Conventional detection methods (e.g., ICP-MS) are

highly sensitive but require laboratory analysis, incurring time and cost.

Background & Context

Heavy metal contamination is a global issue with severe impacts on human health and
ecosystems via water resources, soil, and food. Heavy metals like lead and copper are
known for their neurotoxic and carcinogenic properties. However, current heavy metal
detection methods require expensive equipment and expertise, and prolonged
laboratory analysis times have made real-time and widespread monitoring challenging.
This TFG-DSS approach addresses this unmet need by enabling low-cost, rapid, on-site
detection, holding significant potential to contribute to public health and environmental

protection.

Strategic Significance & Outlook

TFG-DSS-based heavy metal biosensors are expected to find applications in various
environmental matrices, including drinking water, industrial wastewater, soil, and food
samples. Future developments will likely focus on expanding detection to a wider range
of heavy metals and other environmental pollutants, improving sensor durability and
reliability, and enhancing user-friendliness through integration with smartphone-based
reading systems. The commercialization and widespread adoption of this technology will
mark a crucial step towards democratizing environmental monitoring and enabling more

rapid and effective responses to global pollution challenges.

Source: https://www.biorxiv.org/content/10.64898/2026.05.29.728911v1.full
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Intramolecular Self-Catalysis-Boosted
Electrochemiluminescence Biosensor Improves
Detection Limits for Alpha-Fetoprotein (AFP) in Liver
Cancer Patient Sera, Enhancing Early Diagnostic
Accuracy

Published May 29, 2026  ResearchGate (Biosensors and Bioelectronics) Unknown

| overview

An intramolecular self-catalysis-boosted electrochemiluminescence (ECL) biosensor
has been developed for alpha-fetoprotein (AFP) detection in serum samples from liver
cancer patients. This system integrates nanomaterials with ECL components to
achieve highly sensitive and selective detection of this cancer biomarker, significantly
improving upon conventional detection limits. This advance increases the likelihood
of detecting disease before clinical symptoms appear, with multiplexed assays further
enhancing diagnostic accuracy, poised to contribute to early liver cancer screening

and monitoring.
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Key Findings

An intramolecular self-catalysis-boosted electrochemiluminescence (ECL) biosensor has
been developed for the detection of alpha-fetoprotein (AFP) in serum samples from liver
cancer patients. This novel system, by integrating nanomaterials with ECL components,
significantly improves upon conventional detection limits, enabling highly sensitive and
selective detection of this critical cancer biomarker. This advancement increases the
potential for detecting the disease in its early stages, prior to the onset of clinical

symptoms.

Technical / Clinical Details

The innovation of this ECL biosensor lies in its self-catalysis-boosted mechanism and the

strategic use of nanomaterials:

¢ Electrochemiluminescence (ECL): ECL is an analytical technique that generates light
through electrochemical reactions at an electrode surface. This light signal is
proportional to the concentration of the target analyte (AFP in this case). ECL offers

advantages such as high sensitivity, a wide linear range, and low background signal.

¢ Self-Catalysis-Boosted Mechanism: The sensor's detection process is engineered
such that specific ECL reactions self-amplify their catalytic activity. When AFP binds to
specific recognition molecules (e.g., antibodies) on the sensor surface, this binding
event triggers a cascade of reactions that enhance the efficiency of the ECL process,
resulting in a significantly amplified light signal. This enables highly sensitive

detection of even trace amounts of AFP.

e Nanomaterial Integration: Nanomaterials such as gold nanoparticles, graphene, and
quantum dots are utilized to enhance the ECL reaction, improve the immobilization
efficiency of biorecognition elements, and increase the electrode's surface area. For
example, the large surface area of nanomaterials allows for the immobilization of

more antibodies, increasing the probability of binding with target AFP.



¢ High Sensitivity and Selectivity: This biosensor achieves a limit of detection (LOD)
several orders of magnitude lower than conventional AFP detection methods,
enabling detection at picogram-per-milliliter levels. This is crucial for capturing low
concentrations of AFP often found in early-stage liver cancer. High selectivity is
ensured through the use of specific antibodies, minimizing interference from other

proteins in serum.

The multiplex assay capability allows for simultaneous detection of AFP and other liver
cancer-related biomarkers (e.g., DCP, GP73), further improving diagnostic accuracy and
reliability. This provides more comprehensive information for liver cancer screening, early

diagnosis, treatment efficacy monitoring, and recurrence surveillance.

Background & Context

Liver cancer is one of the deadliest cancers globally, and early detection significantly
impacts patient prognosis. While AFP is a primary biomarker for liver cancer, its
detection sensitivity and specificity, particularly for early-stage cancer and differentiation
from non-cancerous conditions, have remained challenging. Existing AFP tests have been
insufficient for standalone early diagnosis due to issues of false positives and false
negatives. This self-catalysis-boosted ECL biosensor has the potential to overcome these
limitations, significantly impacting liver cancer screening strategies as a more reliable

early diagnostic tool.

Strategic Significance & Outlook

This ECL biosensor is expected to play a crucial role in the early detection of liver cancer
and personalized medicine. Future prospects include broader application to other cancer
biomarkers, integration into point-of-care (POCT) devices, and enhanced data analysis
capabilities through combination with Artificial Intelligence (Al). While further clinical
validation and cost-effective mass production remain challenges, its ultra-sensitivity and
multiplexing capabilities are poised to change the paradigm of cancer diagnostics,
offering powerful tools to improve patient treatment outcomes. This is an essential
component for the development of non-invasive, high-precision liquid biopsy

technologies.

Source: https://www.researchgate.net/publication/405452488_An_intramolecular_self-catalysis-
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Grapheal Pioneers Graphene Sensors for Ultra-
Sensitive, Real-time PFAS Detection, Revolutionizing

Water Safety under EU's PFAST Project

Published Published June 02, 2026  CORDIS (European Commission) 3I—Hw/\

EUROPE

| overview

French startup Grapheal, under the European Commission's PFAST project, is
developing a groundbreaking full-stack graphene sensing platform. This system
delivers ultra-trace, real-time detection of PFAS ‘forever chemicals' in water, achieving
10 times higher sensitivity than current field-deployable solutions. By drastically
reducing analysis time from weeks to minutes, this innovation promises to transform

water safety management and regulatory compliance across Europe.
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Background

Per- and polyfluoroalkyl substances (PFAS), widely known as ‘forever chemicals,' pose a
global concern due to their exceptional environmental persistence and serious adverse
health impacts. These contaminants can enter drinking water, soil, and food chains,
necessitating urgent action. The European Union (EU) has responded by introducing
stringent regulations on PFAS content in drinking water, requiring member states to
implement effective monitoring solutions to ensure compliance. However, traditional
laboratory analysis methods, such as gas chromatography-mass spectrometry (GC-MS)
or liquid chromatography-mass spectrometry (LC-MS), are inherently costly and time-
consuming, often taking weeks to yield results. This limitation makes widespread and
continuous monitoring challenging, creating a significant unmet need for rapid, accurate,

and cost-effective on-site detection capabilities.

Key Findings

French startup Grapheal is addressing this critical challenge with the development of fast,
field-deployable graphene sensors as part of the European Commission's PFAST project.
This groundbreaking, full-stack sensing platform enables ultra-trace, real-time detection
of PFAS (per- and polyfluoroalkyl substances) in water, aiming to revolutionize drinking

water safety management across Europe.

The PFAST sensor developed by Grapheal maximizes the exceptional physicochemical

properties of graphene, a single-atom-thick carbon material:

¢ Graphene-Based Sensor: Graphene possesses extremely high electrical conductivity,
a large surface area, and highly sensitive surface properties. This allows it to exhibit a
measurable electrical response to even minute molecular binding events, making it an

ideal material for detecting trace pollutants like PFAS.

e Ultra-Trace Real-time Detection: The sensor is capable of detecting PFAS at very
low concentrations in water and provides continuous, real-time monitoring. This
drastically reduces the analysis time from weeks—required by conventional
laboratory-based methods such as gas chromatography-mass spectrometry (GC-MS)
or liquid chromatography-mass spectrometry (LC-MS)—to mere minutes at the point

of need.



e High Sensitivity: Grapheal's graphene sensor is reported to achieve up to 10 times
higher sensitivity than existing field-deployable PFAS detection solutions. This
enhanced sensitivity is crucial for enabling compliance with increasingly stringent

PFAS regulatory standards.

¢ Full-Stack Sensing Platform: The project delivers a comprehensive solution that
includes not only the sensor elements but also integrated data acquisition,
processing, analysis, and a user interface. It is designed as a portable and user-

friendly device, operable by non-specialists for broad applicability in various settings.

The sensor's operating principle involves immobilizing specific recognition molecules
(e.g., aptamers or polymers) for PFAS on the graphene surface. Upon PFAS binding,
minute changes in graphene's electrical conductivity are precisely detected and

processed, with the signal magnitude proportional to the PFAS concentration.

This graphene-based solution marks a significant step towards shaping the future of
environmental monitoring. While long-term stability, durability, and performance
validation under various environmental conditions will be essential for its
commercialization and large-scale deployment, Grapheal's PFAST project holds the
potential to vastly improve water safety management, not only for PFAS but also for
other water pollutants and pathogens. It could empower citizens with real-time access to
information about their local water quality and support rapid environmental assessments

in smart city infrastructure and disaster response scenarios.

Source: https://cordis.europa.eu/project/id/101298422/it
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Ebic-Hub Showcases Low-Cost Paper-Based Platforms
for PFAS and Pathogen Detection at Defra Innovation
Visit, Enabling Citizen-Driven Monitoring

Published June 03, 2026  Ebic-Hub UK

| overview

During a Defra innovation visit to Ebic-Hub, Dr. Dhiman Chakravarty presented
research on rapid, low-cost paper-based platforms for PFAS and pathogen detection.
This technology, aimed at detecting environmental contaminants without expensive
equipment or specialized expertise, is a promising portable diagnostic tool. The
initiative demonstrates potential for decentralized monitoring and citizen-driven data

collection, offering a new approach to environmental protection and public health

surveillance.
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Key Findings

During an innovation visit by the UK Department for Environment, Food & Rural Affairs
(Defra) to Ebic-Hub, Dr. Dhiman Chakravarty presented groundbreaking research on
rapid and low-cost paper-based detection platforms for PFAS (per- and polyfluoroalkyl
substances) and pathogens. This technology aims to provide an efficient, field-
deployable solution that serves as an alternative to conventional laboratory-based

testing.

Technical / Clinical Details

The presented paper-based platform integrates microfluidic technology with
biorecognition elements onto a paper substrate. Key technological features of this

system include:

e Paper-Based Microfluidics: Specially treated paper acts as microfluidic channels that
control sample flow. Leveraging capillary action, it eliminates the need for external

pumps or complex fluidic control systems.

¢ Low Cost and Portability: As paper is the primary material, manufacturing costs are
extremely low, and the devices can be realized as highly lightweight and portable

tools. This enables widespread deployment in the field.

e Rapid Detection: When target substances (PFAS or pathogens) bind to recognition
elements (e.g., antibodies, aptamers) on the paper, a visually discernible signal, such
as a color change or fluorescence, is generated within minutes to hours. This allows

for rapid screening.

e PFAS Detection: For PFAS detection, molecularly imprinted polymers (MIPs) or
aptamers specific to PFAS are immobilized on the paper substrate, and a binding

event is designed to alter color or fluorescence intensity.

e Pathogen Detection: For pathogen detection (e.g., bacteria, viruses), specific
antibodies or nucleic acid probes are utilized. When target pathogens are amplified
or directly detected, a visual indicator changes. Integration of CRISPR-based

technologies is also conceivable.



This platform does not require expensive equipment or specialized trained personnel to
screen for harmful substances in water, soil, and food samples, making it suitable for use

in developing countries and resource-limited regions.

Background & Context

Environmental contamination by PFAS and pathogens poses serious threats to public
health and ecosystems worldwide. However, detecting these contaminants typically relies
on expensive and time-consuming laboratory-based analyses, which hinder rapid
intervention and widespread monitoring. Paper-based biosensors are emerging as a
promising low-cost and portable solution to fill this gap. Defra's interest signifies the
government's intent to foster innovation in environmental policy and enable more

efficient and democratic environmental monitoring through citizen science initiatives.

Strategic Significance & Outlook

Ebic-Hub's paper-based platform holds promise for applications beyond environmental
monitoring, extending to food security, public health (especially point-of-care
diagnostics for infectious diseases), and even agriculture. Future challenges will include
enhancing multiplexing capabilities to detect multiple contaminants or pathogens
simultaneously, automating data collection and analysis through smartphone
integration, and validating robustness and reliability through field testing. Widespread
adoption of this technology would significantly contribute to 'citizen science,' enabling
public participation in environmental data collection and facilitating quicker policy

decisions and conservation efforts.

Source: https://ebicentre.co.uk/defra-innovation-visit/
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MarketsandMarkets Blog: 10 Future Trends Defining
the Biosensors Market, Driven by Al, Wearables, Non-
Invasive Monitoring, and POCT
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| overview

This article is an overview of a market research report published by
MarketsandMarkets. It outlines 10 future trends that will define the global biosensors
market, including the expansion of wearable biosensors for personalized healthcare,
the integration of Al, the growth of non-invasive glucose monitoring devices,
increased demand for POCT diagnostics, and advancements in nanotechnology-
based biosensors. It also addresses the expanding applications of biosensors in

environmental monitoring, food safety, and agriculture.
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This article is an overview of a market research report published by MarketsandMarkets.

Report Overview

The MarketsandMarkets blog post "10 Future Trends That Will Define the Biosensors

Market" predicts the evolution of the global biosensors market, analyzing the key trends

that will drive its growth. This report aims to outline the direction of market growth and

technological innovation from 2026 onwards.

Key Findings

Expansion of Wearable Biosensors: The market for wearable biosensors, such as
smartwatches, fitness bands, and smart patches, is rapidly expanding due to
increasing demand for personalized healthcare and continuous health monitoring.
These devices measure heart rate, activity levels, sleep patterns, and even biochemical

markers in sweat in real-time.

Integration of Al: Artificial Intelligence (Al) and machine learning algorithms are
significantly enhancing diagnostic accuracy and efficiency by enabling analysis of vast
amounts of data collected from biosensors, facilitating noise reduction, pattern

recognition, anomaly detection, and the development of disease prediction models.

Growth of Non-Invasive Glucose Monitoring Devices: Driven by the need to
improve quality of life and reduce the burden on diabetic patients, the development
of non-invasive blood glucose monitoring technologies (e.g., smart contact lenses,

skin patches) is accelerating, holding significant market potential.

Increased Demand for POCT (Point-of-Care Testing) Diagnostics: The demand for
POCT devices is rising due to the need for rapid diagnostic results and a shift towards
decentralized healthcare. Biosensors are essential for rapid screening of infectious

diseases, cardiovascular diseases, and cancer.

Advancements in Nanotechnology-Based Biosensors: Nanomaterials such as gold
nanoparticles, graphene, and carbon nanotubes dramatically improve sensor
sensitivity, selectivity, and detection limits, enabling ultra-sensitive and multiplexed

detection.



¢ Expanding Applications in Environmental Monitoring: Biosensors for real-time
detection of water pollutants (e.g., PFAS, heavy metals), air pollution, and soil

contamination are becoming more prevalent.

¢ Food Safety and Quality Control: There is growing demand for biosensors for rapid

detection of foodborne pathogens, allergens, toxins, and for freshness monitoring.

¢ Promotion of Personalized Medicine: Biosensors play a critical role in supporting

personalized treatment strategies based on individual patient biomarker profiles.

¢ loT and Cloud Connectivity: Integrating biosensor data into loT ecosystems and

cloud platforms enables remote patient monitoring and large-scale data analytics.

¢ Innovations in Biosensor Manufacturing Technologies: New manufacturing
techniques (e.g., 3D printing, flexible electronics) are being developed to reduce

production costs, improve scalability, and enhance biocompatibility.

About the Publisher

MarketsandMarkets is a global market research and consulting company that provides
market research reports across various industry verticals. The company offers detailed
analysis on emerging technologies, market sizes, growth forecasts, and competitive

landscapes, assisting businesses in making strategic decisions.

Source: https://www.marketsandmarketsblog.com/10-future-trends-that-will-define-the-biosensors-

market.html
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Japanese Research Team Develops MEMS-Graphene
Biosensor for Simultaneous, Rapid Quantification of

Total Mass (zeptogram-level) and Particle Count of
Viruses, Including Coronaviruses

Published June 04, 2026  Science Japan Japan
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| overview

A Japanese research team from Toyohashi University of Technology, AIST, and Toyo
University has developed a multifunctional biosensor integrating MEMS and
monolayer graphene. This current-driven resonant sensor can simultaneously
measure the total mass (zeptogram-level) and particle count of viruses adsorbed on
graphene. It can specifically detect target viruses, such as coronaviruses, even in the
presence of other contaminants. This technology is expected to revolutionize rapid
infectious disease diagnosis and environmental monitoring, playing a crucial role in

enhancing public health preparedness.
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Key Findings

A collaborative research team from Toyohashi University of Technology, the National
Institute of Advanced Industrial Science and Technology (AIST), and Toyo University in
Japan has developed a multifunctional biosensor integrating Micro-Electro-Mechanical
Systems (MEMS) and monolayer graphene. This innovative current-driven resonant
sensor possesses the unique ability to simultaneously and sensitively measure two
distinct physical quantities—the 'total mass' (at the zeptogram level) and 'particle count'
of virus particles adsorbed on the graphene surface. This enables specific detection of
target viruses like coronaviruses even in complex samples, opening new avenues for

infectious disease diagnosis and environmental monitoring.

Technical / Clinical Details

The core of this biosensor lies in the integration of the following key technological

elements:

e MEMS Technology: The system forms micro-resonators, typically cantilever or bridge
structures. When virus particles adsorb onto these resonators, their increased mass
causes a shift in the resonant frequency. Detecting this frequency shift allows for the
measurement of the total adsorbed mass (at the zeptogram level). MEMS technology

is well-suited for miniaturization, high sensitivity, and mass production.

e Monolayer Graphene: The MEMS resonator surface is coated with monolayer
graphene. Graphene, with its exceptionally high surface-area-to-volume ratio,
excellent electrical conductivity, and sensitive surface properties, efficiently adsorbs
virus particles and contributes to detecting minute mass changes. Additionally,
graphene's bandgap and electrical conductivity can change based on the charge and

type of adsorbed molecules, potentially providing information beyond just mass.

e Current-Driven Resonance: The sensor is resonated by electrical excitation rather
than external physical vibrations, which improves overall system miniaturization and
stability. Beyond changes in resonant frequency, changes in the Q-factor (quality
factor) of the resonance and energy dissipation also provide additional information

regarding particle count and adsorption mechanisms.



e Multifunctionality: This sensor not only measures the total mass of virus particles
but also infers information about the number of adsorbed virus particles from
localized interactions on the graphene surface. This allows for a more detailed

understanding of "how much" is present, not just "if" it is present.

¢ Specific Detection: By functionalizing the graphene surface with specific antibodies
or aptamers, the sensor can selectively adsorb and detect only specific target viruses,
such as coronaviruses. This enables accurate identification of the desired virus even in

the presence of other contaminants in the sample.

Compared to conventional virus detection methods (e.g., PCR, ELISA), this technology
offers advantages in terms of speed, portability, and cost-effectiveness. Its detection limit
accommodates very low virus concentrations (e.g., tens of particles/uL), contributing to

early-stage infection diagnosis and trace virus detection in the environment.

Background & Context

Infectious disease pandemics have highlighted the critical importance of rapid and
accurate diagnostic technologies. There is a growing demand for low-cost, highly
sensitive virus detection technologies that can be deployed on-site, outside of hospitals
and laboratories. Traditional detection methods are often time-consuming, require
complex equipment and specialized expertise, and have limitations for large-scale
screening and real-time monitoring. The convergence of MEMS and nanomaterials,
particularly graphene, is a key trend addressing these challenges and accelerating the

development of next-generation biosensors.

Strategic Significance & Outlook

This multifunctional biosensor is expected to find wide-ranging applications in medical
diagnostics (especially POCT for infectious diseases), environmental monitoring (virus
detection in water), food safety, and even biodefense. Future challenges will include
integrating multiplexing capabilities for detecting various viruses and bacteria,
enhancing sensor durability and reliability, and improving data analysis and cloud
connectivity through smartphone integration. If commercialized and widely adopted, this
technology will significantly strengthen capabilities for responding to public health
crises, becoming a powerful tool for early intervention and preventing the spread of
infectious diseases. This Japan-originated technology holds the potential to play a crucial

role in international healthcare innovation.



Source: https://sj.jst.go.jp/news/202606/n0604-04k.html
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University of Utah and UIC Develop Cuff-Less,
Calibration-Free Wearable Smartwatch for Continuous

Blood Pressure and Blood Flow Monitoring,
Revolutionizing Cardiovascular Care with Al

Published June 01, 2026  University of Utah  USA

lmmn«m:ol

Auial  Radial
Blosd Blosd
Velacily Velacity

n
Pressure

| overview

An interdisciplinary team from the University of Utah and the University of Illinois
Chicago has developed a novel wearable smartwatch capable of continuously
measuring blood pressure and blood flow without a cuff. This device tracks the
electrical properties of blood at the wrist, combining physics and Al to provide
reliable, calibration-free cardiovascular health monitoring. This breakthrough offers
real-time, actionable data for patients and physicians, promising to alleviate
healthcare burdens in the prevention and management of hypertension and other

cardiovascular diseases.
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Key Findings

An interdisciplinary research team from the University of Utah and the University of
lllinois Chicago has developed a novel wearable smartwatch capable of continuously and
non-invasively measuring blood pressure and blood flow without requiring a cuff. This
groundbreaking device combines principles of physics with Artificial Intelligence (Al) to
deliver highly accurate and calibration-free cardiovascular health monitoring, potentially

transforming the paradigm of cardiovascular disease management.

Technical / Clinical Details

The core technology of this smartwatch lies in multiple miniature sensors in contact with
the arterial pulse at the wrist. These sensors detect subtle changes in the electrical
properties of blood as it flows through the arteries (e.g., impedance, conductivity).

Specifically, the following technologies are integrated:

e Electrical Impedance Plethysmography (EIP): By applying a very weak high-
frequency current to the skin and measuring changes in the tissue's electrical
resistance, the device detects variations in blood volume within the vessels. These

blood volume changes are closely correlated with blood pressure fluctuations.

¢ Machine Learning and Al Algorithms: Al models analyze the raw data from the
sensors in real-time, estimating blood pressure values and blood flow patterns based
on individual users' physiological characteristics. The Al learns complex patterns from
vast cardiovascular datasets, enabling noise reduction and accuracy improvement.
This Al dynamically adjusts to individual users' physical traits and activity levels,

eliminating the need for additional user calibration once set up.

e Continuous Monitoring: Unlike traditional oscillometric (cuff-based) methods that
provide intermittent measurements, this device continuously monitors blood pressure
and blood flow throughout the day, including during sleep and exercise. This allows
for detailed insights into diurnal variations and the impact of specific activities on the

cardiovascular system.

e Biocompatibility and Comfort: Designed with user comfort as a priority for a

wearable device, it is minimally irritating to the skin and suitable for prolonged wear.



Preliminary trials by the research team have demonstrated that the device can measure
blood pressure with accuracy comparable to standard medical equipment, particularly in
capturing blood pressure fluctuations during daily activities and sleep. A significant
advantage is its calibration-free nature, contrasting with many existing cuff-less blood

pressure monitors that require periodic calibration against a cuff-based device.

Background & Context

Hypertension is a major risk factor for heart disease, stroke, and kidney disease, affecting
hundreds of millions globally. Yet, it often goes undetected as a 'silent killer." Traditional
blood pressure measurement has been limited to periodic visits to hospitals or clinics, or
intermittent home monitoring, potentially missing 'white-coat hypertension' or 'masked
hypertension.' Moreover, while wearable devices offer convenience, the need for
continuous calibration has been a barrier to widespread adoption. This cuff-less,
calibration-free continuous monitoring technology represents a crucial advancement in
overcoming these challenges, promoting early detection, efficient management, and

preventive care for hypertension.

Strategic Significance & Outlook

This smartwatch is expected to become a central tool in cardiovascular disease risk
stratification, monitoring the efficacy of pharmacotherapy, and remote patient
monitoring programs in the future. The research team plans to conduct large-scale
clinical trials to confirm its efficacy and safety, aiming for FDA approval. Furthermore,
integration with other health metrics such as heart rate, activity levels, and sleep patterns
could evolve it into a more comprehensive healthcare solution. The widespread adoption
of this technology will not only empower patients to manage their cardiovascular health
more proactively but also provide healthcare providers with a powerful tool for
delivering more personalized preventive interventions. This is a prime example of how
the fusion of wearable technology and Al accelerates the progress of personalized

medicine.

Source: https://attheu.utah.edu/science-technology/wearable-device-can-continuously-monitor-blood-
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Smartphone Digital Biomarkers Take Center Stage in
Herantis Pharma's Phase 2a Parkinson's Trial

Published Published June 02, 2026  Biospace (Herantis Pharma press release) 71 >Z >k

| overview

Herantis Pharma has finalized its HER-096 Phase 2a trial for Parkinson's disease,
integrating Indivi's SynapTrack smartphone-based digital biomarker platform,
following positive FDA feedback. This innovative approach aims to objectively and
continuously assess disease progression and treatment response across motor,
balance, cognitive, visual, and speech domains, promising more personalized and

high-resolution insights into Parkinson's.
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Background

Parkinson's disease, a debilitating and progressive neurodegenerative disorder, presents
a complex challenge due to its highly variable symptoms across individuals. Historically,
clinical assessments have been limited by their subjectivity and episodic nature, offering
only snapshots of a patient's condition. This makes precise tracking of disease
progression and evaluating treatment efficacy particularly difficult. The advent of digital
biomarkers, leveraging ubiquitous smartphones and wearable devices, promises to
revolutionize this landscape by providing objective, continuous data streams directly
from the patient's home. This capability is critical for personalized medicine, overcoming
the limitations of traditional methods and aligning with the growing imperative for

remote patient monitoring and telemedicine.

Key Findings

Herantis Pharma has announced the finalization of its Phase 2a trial design for HER-096,
an investigational treatment for Parkinson's disease, following positive engagement with
the U.S. Food and Drug Administration (FDA). A pivotal aspect of this trial is the
integration of Indivi's innovative smartphone-based digital biomarker platform,
SynapTrack. This platform will be deployed to objectively and continuously monitor
disease progression and assess treatment response across a comprehensive array of
functional domains, including motor function, balance, cognitive abilities, visual tracking,
and speech characteristics. This advanced monitoring capability is anticipated to capture
subtle, high-resolution changes in patient status that conventional, in-clinic assessments
might overlook, thereby accelerating the development of truly personalized therapeutic

strategies for Parkinson's.

Technical / Clinical Details

The upcoming Phase 2a trial for HER-096 is designed as a multi-dose cohort study,
enrolling approximately 60 patients diagnosed with moderate to advanced Parkinson's
disease. Its primary objectives include evaluating the safety, tolerability,
pharmacokinetics, and initial pharmacodynamic efficacy of HER-096. Central to this
evaluation is the SynapTrack platform, which will capture a rich dataset of digital

biomarkers, categorized as follows:



Motor Function: Leveraging integrated smartphone accelerometers and gyroscopes,
SynapTrack will objectively quantify key motor indicators such as gait speed, postural
balance, tremor severity, and manual dexterity. Standardized tasks like finger-tapping

and walking tests will provide quantitative metrics for assessing the severity of motor

symptoms in real-world settings.

e Balance: The platform will assess body sway and stability during designated tasks,

providing quantitative insights into fall risk and overall postural control.

e Cognitive Function: Through intuitive smartphone-based tasks, SynapTrack will
evaluate cognitive biomarkers, including attention span, short-term memory, and

information processing speed, critical for assessing the non-motor symptoms of PD.

e Visual Function: Digital data on eye movements and visual reaction times will be
collected to monitor subtle changes related to the non-motor visual symptoms

frequently observed in Parkinson's disease.

e Speech Analysis: Sophisticated algorithms will analyze vocal characteristics such as
pitch, volume, speaking rate, and tone, identifying speech biomarkers indicative of

dysarthria and other speech-related difficulties.

Crucially, these digital biomarkers can be collected by patients autonomously in their
natural home environments, enabling daily and continuous data capture. This approach
offers significantly higher resolution and ecological validity compared to periodic in-
clinic visits, yielding a more precise and dynamic profile of disease progression and

therapeutic response. The SynapTrack data will be integrated and analyzed alongside

established clinical metrics, including the Unified Parkinson's Disease Rating Scale

(UPDRS) scores, advanced neuroimaging (PET/SPECT scans), and biochemical biomarkers

derived from blood and cerebrospinal fluid, to ensure a comprehensive, multi-faceted

evaluation of HER-096's therapeutic potential.



Strategic Significance & Outlook

The successful outcome of the HER-096 Phase 2a trial would serve as a powerful
validation for the indispensable role of digital biomarkers in both the diagnosis and
ongoing management of Parkinson's disease. Indivi's SynapTrack platform, with its robust
and versatile design, holds considerable promise for broader application across a
spectrum of other neurodegenerative and psychiatric disorders. Key challenges moving
forward include rigorous clinical validation of these digital endpoints, navigating and
securing global regulatory approvals, and fostering wider adoption of such technologies
in the development pipelines for novel therapeutics. Ultimately, this approach is poised
to significantly enhance the quality of life for Parkinson's patients by facilitating the

development of more effective, data-driven, and truly personalized treatment paradigms.

Source: https://www.biospace.com/press-releases/herantis-reports-positive-fda-feedback-and-finalizes-

phase-2a-study-design-for-her-096
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