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I Three Questions That Demand Your Decision This Week

@ Is your diagnostic platform ready for continuous, non-invasive monitoring?

New biosensors for tear fluid (#01) and non-invasive glucose (#05) promise long-term, patient-friendly data.
Does your product roadmap include these disruptive capabilities, or will competitors capture this critical market
shift?

® How will causal AI and atomic-level sensing redefine your R&D; strategy?

BullFrog Al's causal Al (#03) and KRIBB's nanopore sensor (#10) offer unprecedented insights into disease
mechanisms and drug binding. Are you investing in these advanced analytical tools to accelerate drug discovery
and precision medicine, or risk falling behind?

© Are Asian advancements in smart materials and integrated biosensors exposing your supply
chain?
Japanese graphene nanosensors (#08) and Korean smart patches (#06) demonstrate significant innovation in

IoT biosensors and integrated diagnostics. Are your procurement and R&D; teams monitoring these
developments to mitigate competitive threats?

I Opportunities vs. Threats for US/European Companies
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® BioQC Critical Biomanuf. QC Process opt.
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I Deep Dive @ — Causal Al for Predictive Diagnostics

#03 | 2026/05/15 | Bioscience and Healthcare Conference Linkin Science | Tech Novelty® ® ® ® O Proximity® @ @ OO
Market Impact® ® ® ® O Data Reliability® @ ® OO US/EU Relevancco ® ® ® ®

BullFrog AI's bfLEAP™ platform pioneers causal Al and scientific machine learning to uncover underlying
causes of health conditions and treatment responses, moving beyond traditional correlations. This enhances
predictive diagnostics and personalized medicine.

The platform analyzes extensive biological, clinical, and sensor data to model direct causal relationships,
enabling insights into patient-specific treatment efficacy and disease progression for clinical decision support

and remote monitoring.

» Strategic Analyst's Perspective

Strategic Analyst's Perspective: [Opportunity] US/EU pharma and biotech firms can leverage
causal Al to significantly accelerate drug discovery, optimize clinical trials, and develop highly
personalized therapies, gaining a competitive edge in precision medicine. [Threat] Companies
failing to integrate advanced Al, particularly causal models, risk falling behind in R&D;
efficiency and diagnostic accuracy. Asian competitors are rapidly advancing in Al-driven
healthcare. Realism: The concept of causal Al is powerful, but practical implementation
requires vast, high-quality datasets and robust validation. Technical barriers include
explainability, data privacy, and regulatory approval for Al-driven diagnostics. Next Actions:
[R&D;/Strategy] Evaluate existing Al capabilities and identify gaps in causal modeling
expertise. [Business Dev] Explore partnerships with Al specialists like BullFrog Al for early
adoption. [Executive] Allocate budget for Al infrastructure and talent acquisition by Q3 2026.

I Deep Dive @ — Graphene Nanosensor for Virus Detection

#08 | 2026/05/15 | Ei&k#ifE | Tech Novelty® ® ® ® ® Proximity ® @ OOO Market Impact® ® ® ® ® Data

Reliability® ® ® OO US/EU Relevance® ® ® ® O

A joint Japanese team developed a graphene nanosensor using MEMS for simultaneous mass and particle
count detection of viruses, overcoming contaminant issues in complex samples like saliva. This enables highly

specific and sensitive virus detection.

The sensor detects minute atomic-level vibrations of a graphene membrane, where changes in frequency and
amplitude upon virus adsorption allow for multimodal analysis. This breakthrough paves the way for

home-based IoT biosensors.
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» Strategic Analyst's Perspective

Strategic Analyst's Perspective: [Opportunity] US/EU medical device manufacturers and IoT
health companies can integrate this graphene nanosensor technology to create next-generation
rapid, home-based diagnostic devices for infectious diseases, enhancing public health
infrastructure. [Threat] Asian nations are demonstrating leadership in advanced materials and
nanosensor integration. US/EU firms risk being outmaneuvered in the rapidly growing IoT
biosensor market if they don't invest in similar foundational technologies. Realism:
Zeptogram-level detection is impressive, but scaling graphene MEMS for mass production and
ensuring long-term stability in diverse environments are significant challenges. The claims are
technically sound but require extensive engineering. Next Actions: [R&D;] Initiate internal
research into graphene-based biosensors and MEMS integration. [Procurement] Identify
potential Asian partners or IP holders for licensing discussions. [Strategy] Assess competitive
landscape for IoT diagnostics by Q4 2026.
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I Deep Dive @ — Al-Powered Biomanufacturing QC

#11 | 2026/05/13 | EXIMAFERAFESE ANEZERMEETATLAT (AIST) | Tech Novelty® @ ® @ O Proximity ® @ ® OO Market
Impact® ® ® ® O Data Reliability® ® ® ® O US/EU Relevancce® @ ® ® O

AIST developed a "chemical tongue" sensor for biomanufacturing, combining multiple fluorescent polymers
(including AIE properties) with machine learning to rapidly assess culture medium quality and degradation
states.

This system identifies subtle compositional differences through unique fluorescence patterns, preventing
culture-related issues and significantly improving the quality and stability of pharmaceuticals and

regenerative medicine products.

» Strategic Analyst's Perspective

Strategic Analyst's Perspective: [Opportunity] US/EU biopharmaceutical and regenerative
medicine companies can adopt this AI-powered QC technology to dramatically improve process
stability, reduce batch failures, and ensure consistent product quality, leading to cost savings
and faster market entry. [Threat] Failure to implement advanced bioprocess monitoring
solutions could leave US/EU manufacturers at a disadvantage against Asian competitors who
are actively investing in smart biomanufacturing, potentially impacting supply chain reliability.
Realism: The "chemical tongue" approach with ML is a robust method for complex mixture
analysis. The challenge lies in training the ML models for the vast diversity of culture media and
ensuring real-time, in-line integration into existing biomanufacturing workflows. Next Actions:
[R&D;/Manufacturing] Pilot this technology for critical culture media in existing
biomanufacturing lines. [Procurement] Evaluate suppliers of fluorescent polymers and AI/ML
integration services. [Strategy] Develop a roadmap for smart biomanufacturing adoption by Q1
2027.

I Other Notable Articles

Microscopic Wireless Biosensor Targets Continuous Tear Fluid Monitoring for Early Disease Detection (University of Washington-Seattle Campus)
Tech Novelty® ® ® ® O Proximity® ® OO O Market Impacte @ @ @ O

US-led research on a microscopic, wireless biosensor for 6-month continuous tear fluid monitoring offers

significant potential for early disease detection.

Tokyo University Presents Dielectric-loaded High Transmission Electromagnetic-wave Sensor (DES) for Non-invasive Glucose Monitoring
BFIFIREEF= (IEICE))
Tech Novelty® ® @ ® O Proximity ® ® OOO Market Impacte ® @ @ O

Novel EM-wave sensor from Japan promises non-invasive, highly accurate glucose monitoring, potentially

revolutionizing diabetes management.

Smart Dressing Patch from KAIST Enables Real-Time Diagnosis and Continuous Management of Diabetic Ulcers (KAIST (88ERIZH41itikt))
Tech Novelty® ® ® ® O Proximity® ® OOO Market Impacte ® @ ® O

Korean smart, battery-free dressing patch integrates multiple sensors for real-time diabetic ulcer

management, enhancing remote care.

KRIBB Develops Ultra-Precision Nanopore Sensor for Atomic-Level Analysis of Protein-Drug Binding (EBF#if (38E))
Tech Novelty® ® @ ® ® Proximity® ® OOO Market Impact®e ® @ @ O

South Korean ultra-precision nanopore sensor offers atomic-level protein-drug binding analysis, accelerating
drug discovery and precision medicine.
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I Recommended Actions This Week

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

I Immediate (this week)

e [Executive] Review current R&D; pipelines for Al integration and advanced sensor materials,
especially for diagnostics and drug discovery.

e [R&D;] Task teams to conduct rapid literature reviews on causal Al applications in healthcare and
graphene-based biosensors.

I Short-term (1 month)

e [Strategy] Assess the competitive landscape for non-invasive continuous monitoring devices (glucose,
tear fluid) and smart wound care patches.

e [Procurement] Identify potential partners or startups in Asia (Japan, South Korea, Taiwan) developing
advanced biosensor or biomanufacturing QC technologies.

e [R&D;] Initiate feasibility studies for integrating AI/ML into biomanufacturing quality control
processes.

I Medium-long term (quarter+)

e [R&D;] Establish dedicated programs for developing next-generation diagnostic platforms leveraging
advanced materials (e.g., graphene) and Al.

e [Business Dev] Explore strategic acquisitions or licensing opportunities for novel biosensor IP,
particularly from Asian research institutions.

e [Legal/IP] Conduct a comprehensive IP landscape analysis for causal Al in healthcare and advanced
nanopore sensing technologies.

¢ [Manufacturing] Develop a roadmap for integrating real-time, Al-driven quality control systems into
biomanufacturing facilities to enhance efficiency and product quality.
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Microscopic Wireless Biosensor Targets Continuous
Tear Fluid Monitoring for Early Disease Detection

Published May 08, 2026  University of Washington-Seattle Campus (College Raptorf®HFH) USA

| overview

University of Washington researchers are developing a microscopic, wireless
biosensor for continuous tear fluid monitoring, designed for a six-month lifespan
within the tear duct. This innovative device aims to provide real-time, continuous data
on disease biomarkers, moving beyond the single-snapshot limitations of traditional
blood tests. The technology promises to revolutionize early disease detection and

personalized medicine through its non-invasive, long-term monitoring capabilities.



| N DEPTH

Background and Motivation

Traditional diagnostic methods, such as blood draws, offer only a single snapshot of
biomarkers, limiting their ability to capture dynamic physiological changes. For
managing chronic diseases and facilitating early detection, there is a clear demand for
continuous, less invasive monitoring solutions. Researchers at the University of
Washington, led by Professor Shen, are addressing this need by developing a

microscopic wireless biosensor that leverages tear fluid as a diagnostic medium.

Key Technology and Developments

The biosensor is characterized by its minute size and innovative functionality. Designed
for placement within the tear duct, similar to existing punctal plugs used for dry eye
therapy, it is expected to be well-tolerated by patients and remain in situ for
approximately six months. This extended wear duration is crucial for gathering
continuous data on various disease indicators present in tear fluid, offering a significant
advantage over episodic blood tests. The team is currently focusing on enhancing the
sensor's durability, biocompatibility, and the sensitivity required to accurately detect

trace biomarkers.

Clinical Implications and Future Outlook

This microscopic wireless biosensor holds the potential to transform diagnostic practices.
For instance, it could enable continuous monitoring of blood glucose levels for diabetics
or inflammatory markers for specific autoimmune conditions, allowing for earlier disease
detection, progression prediction, and real-time assessment of treatment efficacy. Such
continuous, personalized data streams are fundamental to realizing true "personalized
medicine" by tailoring interventions to individual patient needs. Future efforts will likely
expand the range of detectable biomarkers and integrate the technology into a broader
digital health ecosystem, solidifying its role as a novel platform for preventive care and

health management.

Source: https://www.collegeraptor.com/colleges/social-media/University-of-Washington-Seattle-Campus-


https://www.collegeraptor.com/colleges/social-media/University-of-Washington-Seattle-Campus-WA--236948

WA--236948
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Novel Scanning Technique Poised to Accelerate
Endometriosis Diagnosis

Published May 14, 2026  Slack and Gassy presents Shitty BBC UK

I OVERVIEW

UK scientists have developed a new scanning technique aimed at dramatically
shortening the diagnostic timeline for endometriosis, a condition that often subjects
women to years of suffering. This advanced imaging method seeks to identify
endometrial lesions typically missed by conventional scans, offering more accurate
and earlier detection. Such an improvement promises earlier intervention, better

symptom management, and enhanced quality of life for millions of affected women.
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Current Diagnostic Challenges

Endometriosis is a debilitating condition for which many women face prolonged
diagnostic delays, often spanning years, leading to immense suffering and postponed
treatment. Current diagnostic modalities frequently miss subtle lesions or require
multiple invasive procedures to achieve a definitive diagnosis. This extended diagnostic
journey places a significant physical and psychological burden on patients and delays the

initiation of effective therapies.

Overview of the New Scanning Technology

A team of UK scientists has developed a groundbreaking scanning technique designed
to identify endometrial tissue with significantly higher accuracy than conventional
imaging methods. This novel technology is reported to excel at detecting subtle changes
characteristic of endometriosis and deep-infiltrating lesions that have previously been
challenging to visualize. While specific technical details of the detection principles remain

limited, the approach is anticipated to be non-invasive or minimally invasive.

Clinical Significance and Societal Impact

The successful implementation of this new scanning technique could revolutionize the
diagnosis of endometriosis. Faster and more accurate diagnosis means patients can
receive appropriate treatment earlier, potentially mitigating disease progression and
improving long-term prognoses. Beyond enhancing clinical outcomes, it promises to
significantly improve the quality of life for affected women by reducing chronic pain and
fertility issues. This development addresses a critical unmet medical need in women's
health, offering the potential for more efficient healthcare resource utilization and

personalized treatment strategies.

Source: https://www.slackandgassy.com/

Collected: May 15, 2026 | Automated Research System (Gemini API)


https://www.slackandgassy.com/

BullFrog Al's bfLEAP™ Platform Pioneers Causal Al for
Predictive Diagnostics and Personalized Healthcare

Published May 15, 2026  Bioscience and Healthcare Conference Linkin Science  USA

| overview

BullFrog Al, led by CSO Dr. Tom Chittenden, is developing the bfLEAP™ platform,
which integrates causal Al and scientific machine learning to deliver innovative
solutions for predictive diagnostics and personalized health. The platform transcends
traditional correlational analysis by uncovering the underlying causes of health
conditions and treatment responses. This advanced Al approach is set to enhance
clinical decision support and remote patient monitoring, leading to more precise and

effective healthcare interventions.
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Background and Motivation

While modern healthcare data analytics can identify correlations within vast datasets,
pinpointing causal relationships between events remains a significant challenge.
However, achieving truly personalized treatments and predictive diagnostics necessitates
a deep understanding of the root causes of diseases and the mechanisms of treatment

efficacy. BullFrog Al is addressing this critical gap with a novel approach: causal Al.

Key Technology and Developments

The bfLEAP™ platform developed by BullFrog Al is built upon a unique technological
foundation integrating causal Al with scientific machine learning. This platform aims to
model direct causal relationships between events, rather than merely statistical
correlations, from extensive biological, clinical, and sensor data. This capability allows for
profound insights into questions such as why a particular treatment works for a specific
patient or how a disease progresses. The platform is anticipated to be applied in highly
accurate predictive diagnostics, individualized drug response assessments, and early

prediction of disease progression.

Clinical Value and Future Outlook

The bfLEAP™ platform is poised to deliver significant value in clinical decision support
systems and remote patient monitoring. Clinicians will be empowered to make more
evidence-based diagnoses and formulate optimal, personalized treatment plans for each
patient. Furthermore, by analyzing real-time data from wearable devices and biosensors
using causal Al, changes in patient health status can be detected early, enabling timely
interventions. This is expected to greatly contribute to improving healthcare quality,
reducing treatment costs, and enhancing patient quality of life. In the long term, the
application scope is projected to expand to target identification in drug discovery and

elucidation of complex disease mechanisms.

Source: https://bioscience.linkinscience.com/
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Pukyong National University Develops Ultra-Sensitive
Sensor Technology for Wearable and Precision
Healthcare

Published May 08, 2026  Pukyong National University ~ South Korea

| overview

Professor Kim Jong-Hyeong's team at Pukyong National University has developed an
ultra-sensitive sensor technology with broad applications in wearable devices and
precision healthcare. This breakthrough promises significantly enhanced detection
limits and improved signal-to-noise ratios, crucial for real-time monitoring of subtle
physiological parameters. The technology is poised to advance chronic disease
management and proactive health interventions by enabling more granular and

reliable health data collection.
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Background and Technical Challenges

The demand for biometric monitoring via wearable devices in modern healthcare is
escalating, yet current technology still faces limitations in accuracy and reliability. To
accurately detect trace biomarkers and capture subtle physiological changes in real-time,
sensor technology with extremely high sensitivity and stability is indispensable. The
research team at Pukyong National University aimed to overcome these technical

barriers.

Key Technology and Achievements

Professor Kim Jong-Hyeong's team successfully developed an ultra-sensitive sensor
technology that significantly improves detection limits and optimizes the signal-to-noise
ratio (SNR) compared to existing sensors. This enables reliable detection of even minute
biomarkers or subtle physiological changes indicative of early disease onset. The sensor's
ease of integration into flexible substrates makes it particularly promising for wearable
devices, offering both comfortable wear and stable, long-term monitoring. The research
findings are slated for publication in a globally renowned academic journal, highlighting

their significant scientific impact.

Industrial Applications and Future Outlook

This ultra-sensitive sensor technology is expected to find diverse applications in
wearable healthcare devices, precision medical monitoring, and next-generation robotic
sensors. In particular, it will contribute to improving chronic disease management, early
disease diagnosis, and preventive medicine by providing higher-quality data, thereby
enhancing patient quality of life and reducing healthcare costs. The development stage is
transitioning from applied research to prototyping, demonstrating clear industrialization
potential in both medical and consumer health sectors. Future efforts will focus on
further miniaturization, integration of multi-parameter detection capabilities, and clinical

validation for practical implementation.

Source: https://www.pknu.ac.kr/main.do
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Tokyo University Presents Dielectric-loaded High
Transmission Electromagnetic-wave Sensor (DES) for
Non-invasive Glucose Monitoring

Published May 08, 2026 B FBEREEFS (IEICE) Japan

| overview

Researchers from Tokyo University, including Bingyi Zhang, Ryo Natsuaki, and Akira
Hirose, have presented a novel Dielectric-loaded High Transmission Electromagnetic-
wave Sensor (DES) for non-invasive glucose monitoring. This technology aims to
measure glucose levels without skin puncture, significantly improving patient comfort
and adherence to monitoring regimens. The use of electromagnetic waves represents
a unique detection mechanism, promising enhanced accuracy and user-friendliness

over current non-invasive or minimally invasive solutions.
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Background and Importance of Non-invasive Glucose Monitoring

Daily glucose monitoring is essential for diabetes patients, but conventional blood
sampling methods impose physical and psychological burdens. To alleviate this burden
and enable more patients to consistently manage their glucose levels, there is a strong
global demand for non-invasive glucose monitoring technologies. The research team at

Tokyo University has proposed a novel approach to meet this need.

Technical Overview of the Dielectric-loaded High Transmission

Electromagnetic-wave Sensor (DES)

The Dielectric-loaded High Transmission Electromagnetic-wave Sensor (DES), presented
by Bingyi Zhang, Ryo Natsuaki, and Akira Hirose from Tokyo University, is a
groundbreaking technology that measures glucose levels non-invasively using
electromagnetic waves. This sensor uses the properties of dielectric materials to estimate
glucose concentration from changes in the frequency and phase of electromagnetic
waves transmitted through skin tissue. Compared to existing non-invasive technologies,
it is expected to achieve more sensitive and stable measurements, specifically aiming for
high accuracy data acquisition while minimizing signal loss through high transmission

and dielectric loading.

Clinical Value and Future Prospects

The DES technology holds significant promise for improving the daily lives of diabetes
patients. Its non-invasive nature eliminates the need for painful blood draws, which will
likely enhance patient adherence to monitoring and consequently lead to better
glycemic control. Furthermore, this technology is being considered for application in
continuous glucose monitoring (CGM), with expectations that it could form the basis of a
new generation of glucose measurement devices that are calibration-free and stable for
long-term use. While currently in the applied research stage, further clinical validation,
miniaturization, and cost reduction are future challenges. However, its realization could

profoundly transform diabetes management.

Source: https://ken.ieice.org/ken/search/index.php?
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Smart Dressing Patch from KAIST Enables Real-Time
Diagnosis and Continuous Management of Diabetic
Ulcers

Published May 14, 2026  KAIST GREFRIZF#:#l1B%) South Korea

| overview

KAIST researchers have developed a smart dressing patch for real-time diagnosis and
continuous management of diabetic ulcers. Integrating photoelectric sensors,
functional nanofibers, and NFC technology, the battery-free patch simultaneously
monitors glucose, pH, and temperature at the wound site. Its smartphone
connectivity allows patients non-invasive self-management at home, significantly

aiding in preventing severe complications.
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Current Challenges in Diabetic Ulcer Management

Diabetic ulcers are severe complications for diabetes patients, demanding early
detection and continuous management. However, current wound care often necessitates
frequent visits to medical institutions, imposing significant time and financial burdens on
patients. Furthermore, the difficulty in real-time monitoring of wound status changes
often delays timely intervention, increasing the risk of severe outcomes like tissue

necrosis.

KAIST's Smart Dressing Patch Technology

To address these challenges, a research team at the Korea Advanced Institute of Science
and Technology (KAIST) has developed an innovative smart dressing patch. This patch

integrates the following key technologies:

¢ Photoelectric Sensors and Functional Nanofibers: These components enable
highly accurate, simultaneous measurement of glucose concentration, pH levels, and

temperature within the interstitial fluid of the wound site.

¢ NFC (Near Field Communication) Technology: The patch operates without an
external battery, drawing power inductively from NFC readers (e.g., smartphones) to
wirelessly transmit and receive measurement data. This design minimizes the patch's

weight and eliminates the need for battery replacements.

The research findings were featured as a front-cover article in the international journal
"Advanced Functional Materials" on March 26, 2026, receiving high praise for their

originality.



Clinical Value and Future Outlook

This smart dressing patch offers immense clinical value for patients with diabetic ulcers.
Patients can continuously self-manage their wound status non-invasively at home,
enabling early consultation with doctors upon detecting any abnormalities. This reduces
unnecessary hospital visits and healthcare costs. Moreover, real-time data assists
physicians in formulating more personalized treatment plans, preventing severe
complications like tissue necrosis, and ultimately improving patients' quality of life.
Future work will focus on further clinical validation, establishing mass production
processes, and obtaining regulatory approvals. The technology is also expected to find
applications in the diagnosis and management of other chronic diseases beyond

diabetes.

Source: https://en.sedaily.com/society/2026/05/14/smart-dressing-patch-enables-real-time-diagnosis-of
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Dual-Amplification Strategy with Copper Nanoclusters
Enables Highly Sensitive Endometriosis Diagnosis

Published May 14, 2026  ACS Publications, Analytical Chemistry — Taiwan
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| overview

National Taiwan University researchers have developed a fluorescent biosensing
platform for highly sensitive and specific detection of endometriosis biomarker miR-
199a-5p in serum. The platform integrates copper nanoclusters (CuNCs) with a dual
isothermal amplification strategy (EDC) and magnetic beads for enhanced detection
efficiency. It promises a rapid, low-cost, and label-free diagnostic tool with

exceptional specificity, capable of distinguishing single-base mismatches.
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Endometriosis Diagnostic Challenges and the Importance of Biomarker

Research

Endometriosis is a chronic inflammatory disease affecting many women, with diagnosis
often taking years, leading to significant physical and psychological burden. Current
diagnostic methods are frequently invasive, driving a strong demand for non-invasive,
highly sensitive early diagnostic tools. Technologies for accurately detecting trace

microRNAs (miRNAs) and other biomarkers in blood are crucial for early intervention.

Integration of Copper Nanoclusters and Dual Amplification Strategy

The research team at National Taiwan University developed an innovative fluorescent
biosensing platform for detecting miR-199a-5p, an endometriosis biomarker, in serum

samples. The core of this technology lies in two key components:

e Utilization of Copper Nanoclusters (CuNCs): CuNCs possess intrinsic fluorescent
properties and can alter their fluorescence intensity upon binding to specific nucleic
acid sequences. This allows them to function as optical probes for detecting target

molecules.

¢ Integration of a Dual Isothermal Amplification Strategy (Entropy-driven circuit,
EDC): This strategy enables efficient amplification of the detection signal even when
the target miRNA is present in very small quantities. The use of magnetic beads
further enhances the efficiency of the amplification reaction by enabling effective

separation of target miRNA from complex serum samples.

This platform has demonstrated exceptionally high specificity, capable of distinguishing
single-base mismatches, and maintains robust performance even in complex biological

samples.



Clinical Applications and Future Outlook

This new diagnostic platform holds significant promise for the early diagnosis of
endometriosis and monitoring of treatment efficacy. Its characteristics of rapidity, low
cost, and label-free operation make it suitable for Point-of-Care Testing (POCT) devices,
leading to more accessible and less burdensome diagnostic tools for patients. Early
diagnosis can delay disease progression, alleviate pain, and reduce the risk of
complications such as infertility. Future challenges include extensive clinical validation to
further solidify its efficacy and aiming for widespread adoption as a practical POCT

device.

Source: https://pubs.acs.org/doi/10.1021/acs.analchem.6c00532
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Graphene Monolayer Vibrational Sensor Enables
Simultaneous Mass and Particle Count Detection of
Viruses: Towards loT Biosensors by Toyohashi
University of Technology and AIST

Published May 15,2026 EEHE Japan

| overview

A joint team from Toyohashi University of Technology and AIST developed a
graphene nanosensor utilizing semiconductor MEMS technology for simultaneous
detection of viral mass and particle count. This multimodal approach enables specific,
highly sensitive virus detection in saliva, even amidst high contaminant
concentrations, overcoming a major challenge in non-labeled biosensors. The
technology holds promise for home-based infection diagnostics and remote

healthcare.
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Background and Challenges of Conventional Virus Detection

During infectious disease pandemics, rapid and accurate virus detection technology is
crucial. However, conventional label-free biosensors have struggled to distinguish target
viruses from numerous contaminant proteins in complex biological samples like saliva.
This often leads to false positives or delayed diagnoses, posing a significant public health
challenge. A joint research team from Toyohashi University of Technology and the
National Institute of Advanced Industrial Science and Technology (AIST) set out to solve

this problem.

Innovative Graphene Nanosensor Technology

The core of the developed virus detection loT biosensor is a graphene nanosensor
fabricated using semiconductor MEMS (Micro-Electro-Mechanical Systems) technology.

This sensor operates based on a unique detection principle:

o Utilization of Atomic Monolayer Vibration: It detects minute vibrations of the
graphene membrane at an atomic level. When virus particles adsorb onto the
graphene membrane, their vibrational frequency and amplitude (or electrical

resistance) change.

e Multimodal Detection: By simultaneously measuring two physical quantities—
changes in vibrational frequency and vibrational amplitude (or electrical resistance)—
the sensor can accurately estimate not only the total mass of adsorbed substances
but also their particle count. This capability overcomes the previous difficulty of
distinguishing between contaminants and target viruses, a challenge for traditional

sensors.

The research team successfully demonstrated the specific and highly sensitive detection
(zeptogram-level mass detection) of SARS-CoV-2 in saliva samples with high

contaminant concentrations.



Clinical Value and Future Prospects

This innovative biosensor technology holds the potential to revolutionize infectious
disease diagnostics. Comprising a chip just a few millimeters square, it is expected to
become a widespread home-use IoT biosensor in the future. Accurate early virus
detection at home will contribute to containing outbreaks and alleviating the burden on
healthcare systems. Furthermore, integration with telehealth and personalized health
management platforms will enhance public health and individual quality of life. Future
challenges include establishing mass production techniques, conducting further clinical
trials, and achieving regulatory compliance, but its industrial value as a next-generation

diagnostic platform is considered extremely high.

Source: https://www.dempa-times.co.jp/administration/49535/
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Discovery of Molecular Recognition Control by RNA-
DNA Chimeric Aptamers: A New Foundation for
Biosensor and Targeted Drug Development
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| overview

A joint research team, spearheaded by Chiba Institute of Technology, discovered that
combining RNA and DNA can modulate the molecular recognition capabilities of
nucleic acid aptamers. This research demonstrated that aptamer flexibility influences
target protein binding, enabling precise control over binding characteristics by
adjusting the RNA-DNA ratio. This finding provides a new molecular basis for

designing nucleic acid materials for enhanced targeted drugs and biosensors.
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Background and Importance of Aptamer Technology

Nucleic acid aptamers are artificial DNA or RNA molecules that bind specifically to target
molecules. They are highly anticipated as alternative molecular recognition materials to
antibodies for broad applications in medical diagnostics, targeted drugs, and biosensors.
However, a deeper understanding of aptamer molecular recognition mechanisms and
the ability to design their binding characteristics freely have remained areas under
development. A collaborative research team led by Chiba Institute of Technology took on

this fundamental challenge.

Mechanism of Molecular Recognition Control by RNA-DNA Chimeric Aptamers

The joint research team focused on "chimeric aptamers” that combine features of both
RNA and DNA, thoroughly analyzing their molecular recognition mechanisms. The study
revealed that the combination of RNA and DNA affects the overall "softness" (structural
fluctuations) of the aptamer, and this flexibility significantly contributes to its binding
mode with target proteins—that is, its molecular recognition. Specifically, they
demonstrated that by adjusting the ratio and arrangement of RNA and DNA regions, the
structural flexibility of the aptamer can be intentionally controlled, allowing for the

design of binding affinity and specificity towards target molecules.

Details of this research were published on April 17, 2026, in the American Chemical
Society journal "ACS Chemical Biology," where its academic contribution was highly
lauded.

Application Areas and Future Outlook

This discovery establishes a new molecular foundation for designing next-generation
molecular recognition materials based on nucleic acid aptamers. This promises

significant advancements in the following application areas:

e Development of Targeted Drugs: Designing aptamers that bind with high specificity
to disease-related proteins can lead to the development of effective drugs with fewer

side effects.



¢ High-Sensitivity Biosensors: The development of aptamer sensors capable of
detecting specific disease markers or environmental pollutants with greater accuracy

and sensitivity will be accelerated.
¢ Basic Life Science Research: A deeper understanding of aptamer-target interactions

will also contribute to elucidating fundamental biological phenomena.

While further research and large-scale validation are needed to apply these fundamental
research findings to actual medical diagnostic devices and pharmaceuticals, this
represents a crucial step towards creating innovative solutions in personalized medicine

and environmental monitoring.

Source: https://prtimes.jp/main/html/rd/p/000000099.000042635.html
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KRIBB Develops Ultra-Precision Nanopore Sensor for
Atomic-Level Analysis of Protein-Drug Binding
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| overview

A KRIBB team developed an ultra-precision nanopore sensor capable of observing
and analyzing protein-drug binding at an atomic level. This sensor detects subtle
electrical signal changes as proteins pass through nanometer-sized pores, enabling
differentiation of drugs with mass differences as small as 2.5 Daltons. Achieving rapid,
label-free, single-molecule analysis, this technology is poised to accelerate drug

discovery and advance precision medicine.



| N DEPTH

Challenges in Drug Discovery and Precision Medicine

In the drug discovery process, accurately understanding how drug candidates bind to
target proteins is paramount. However, existing technologies have struggled to analyze
these subtle binding differences in detail at an atomic level, particularly facing limitations
in distinguishing highly similar drug molecules with very small mass differences.
Consequently, there has been a significant demand for higher-resolution and more
sensitive analytical techniques to improve the efficiency of drug screening and the

realization of precision medicine.

KRIBB's Ultra-Precision Nanopore Sensor Technology

A joint research team at the Al Bio-Pharmaceutical Institute of the Korea Research
Institute of Bioscience and Biotechnology (KRIBB) has developed a groundbreaking ultra-

precision nanopore sensor technology. This technology features:

e Nanopore Sensing: It detects minute changes in electrical signals generated as
proteins pass through or reside within nanometer-sized pores (nanopores). These
electrical signal changes exhibit unique patterns depending on the type of drug

bound to the protein and its binding state.

e Multiparameter Analysis: By comprehensively analyzing changes in the drug
molecule's position, movement, and electrical current signal patterns, the sensor
achieves exceptionally high resolution. This was demonstrated in experiments with
BRD4 protein and anticancer drugs, successfully distinguishing even highly similar

drug molecules with mass differences as small as 2.5 Daltons.

This resolution is dozens of times higher than conventional nanopore technologies and

enables rapid, label-free, single-molecule level analysis.



Impact on Healthcare, Industry, and Future Outlook

This ultra-precision nanopore sensor is poised to revolutionize drug discovery in the
pharmaceutical industry. It will accelerate high-efficiency screening of new drug
candidates, significantly contributing to reduced development times and costs. In
precision medicine, it will provide objective data for selecting optimal drugs based on
individual patient genetic and biological information, enhancing the accuracy of drug
efficacy prediction. In disease diagnostics, it is expected to improve the accuracy of early
diagnosis and treatment monitoring through the detection of trace biomarkers and drug
metabolites. Future challenges include integrating this technology into large-scale
screening systems and further improving reliability and stability for practical

implementation.

Source: https://www.etnews.com/20260511000050

Collected: May 15, 2026 | Automated Research System (Gemini API)


https://www.etnews.com/20260511000050

AIST Develops Novel Technology for Culture Medium
Quality Assessment Using Machine Learning and
Fluorescent Polymers: Revolutionizing
Biomanufacturing
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| overview

The National Institute of Advanced Industrial Science and Technology (AIST) has
developed a new "chemical tongue" sensor technology for assessing the quality of
culture media and supplements in biomanufacturing. This system combines multiple
fluorescent polymers with machine learning to accurately identify subtle
compositional differences and degradation states through unique fluorescence
patterns. By preventing culture-related issues, it contributes significantly to improving

the quality of pharmaceuticals and regenerative medicine products.
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Importance of Culture Medium Quality Control in Biomanufacturing

In "biomanufacturing"—the production of pharmaceuticals, regenerative medicine
products, and functional materials using cells or microorganisms—the cell culture
process is one of the most critical factors determining product quality and production
efficiency. The quality of culture media and supplements, which form the foundation of
this cultivation, directly impacts cell growth and target substance production, thus
requiring stringent quality control. However, conventional analytical methods have found
it challenging to simply and rapidly assess subtle differences in media composition,

batch-to-batch variability, or pre-culture degradation states.

AIST's Developed "Chemical Tongue” Sensor Technology

To address this challenge, a research team at the National Institute of Advanced
Industrial Science and Technology (AIST) has developed an innovative culture medium
quality assessment technology. The core of this technology lies in a "chemical tongue”

sensor that combines the following key elements:

e Multiple Fluorescent Polymers: Various types of fluorescent polymers are employed,
each exhibiting unique fluorescence responses to different components or
combinations of components within the culture medium. Particularly, the
incorporation of polymers with "Aggregation-Induced Emission (AIE)" properties

enables more sensitive detection of changes in molecular states within solutions.

¢ Fluorescence Patterns and Machine Learning: The complex fluorescence response
patterns obtained from multiple fluorescent polymers are analyzed using machine
learning algorithms. This approach allows for the integrated and highly accurate
identification of the culture medium's quality and state as a "chemical fingerprint,”

rather than by detailed analysis of individual components.

This technology enables rapid and straightforward detection of subtle compositional
differences and temporal changes in culture media that were previously often

overlooked.



Industrial Applications and Future Outlook

This new technology promises to dramatically improve quality control in
biomanufacturing. By accurately assessing culture medium quality before cultivation, it
can prevent culture-related issues, significantly enhancing production stability and
product quality uniformity. This represents a crucial advancement directly impacting the
stable supply of pharmaceuticals and the safety assurance of regenerative medicine
products. AIST plans to integrate this technology with more compact and portable
detection devices for real-time quality control systems in manufacturing settings.
Furthermore, validation for expanding its application range to various culture media and
supplements is underway, with expectations that it will serve as a foundational
technology strongly supporting the development of a sustainable biomanufacturing

industry.

Source: https://www.aist.go.jp/aist_j/press_release/pr2026/pr20260513/pr20260513.html
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