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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
Opportunity vs. Threat Matrix 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.
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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-
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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/
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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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