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This Week in 90 Seconds

EXECUTIVE SUMMARY

Biosensors: the boundary moved from isolated
claims to qualification evidence

10 English articles were reviewed independently from the Japanese edition. Ten themes are retained for management

decisions.

SIGNAL 01 | BIORECOGNITION

CEA-INES: 21.2% efficiency record for
flexible perovskite cells

Researchers at CEA-INES have achieved a new world record
internal conversion efficiency of 21.2% for flexible perovskite

solar cells fabricated on a polyethylene terephthalate (PET)
substrate.

SIGNAL 02 | TRANSDUCTION
Gold-Silver Nanoclusters: 91%
NIR-to-heat conversion explained

Researchers have developed bimetallic nanoclusters (M44
and M81) of gold and silver that convert near-infrared (NIR)
laser light into heat with record-breaking photothermal
conversion efficiencies.

SIGNAL 03 | DEVICE
Happy Health Smart Ring: FDA clearance
for blood pressure monitoring

Happy Health's wearable smart ring has received FDA 510(k)
clearance for continuous, passive, cuffless, and
calibrationless blood pressure monitoring.

SIGNAL 04 | CLINICAL WORKFLOW

Lab-on-a-Chip 2026: 30-minute POC
diagnostics assay explained

The upcoming Lab-on-a-Chip and Microfluidics World
Congress 2026 will feature a presentation on a
groundbreaking one-pot, room-temperature assay workflow
for point-of-care (POC) rapid diagnostics.

DECISION

Focus this week's management attention on analytical validity, clinical utility, workflow
fit and reimbursement. Move only when the linked evidence can be reproduced under

your own operating conditions.

THREE MANAGEMENT MOVES

1. Buyers: define intended use, comparator, false-result cost and action triggered by each measurement.

2. Suppliers: link sensing materials and devices to calibration, stability, manufacturability and data integrity.

3. Executives: track sample variability, specificity, drift, clinical endpoints, regulation and payment.

EVIDENCE DISCIPLINE

FACT states what the collected English source reports. BUSINESS READ and ACTION are editorial interpretations. UNKNOWN lists

information that the source file does not establish. A linked article is not treated as independent confirmation of every claim.
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Five Evidence Anchors SOURCE-BOUND METRICS

Five numbers or evidence anchors that require conditions

2 1 20/0 SOURCE-BOUND CONDITION . ‘ ' N
. Researchers at CEA-INES have achieved a new world record internal conversion efficiency
A06 of 21.2% for flexible perovskite solar cells fabricated on a polyethylene terephthalate (PET)
substrate.
0 SOURCE-BOUND CONDITION
9 1 /0 Notably, M81 achieved a 91% efficiency in solution, the highest reported for any atomically
AO4 precise nanocluster to date, nearing the theoretical limit.

. SOURCE-BOUND CONDITION
85 patle Validated against invasive arterial-line measurements in 85 patients, the technology
I‘ItS achieved remarkably low mean errors of 0.8 mmHg for systolic and 0.1 mmHg for diastolic

AO5

blood pressure.

SOURCE-BOUND CONDITION

The upcoming Lab-on-a-Chip and Microfluidics World Congress 2026 will feature a
presentation on a groundbreaking one-pot, room-temperature assay workflow for
point-of-care (POC) rapid diagnostics.

SOURCE-BOUND CONDITION

15.5 day

Dexcom G7 exemplifies this shift, significantly extending sensor wear to 15.5 days and
achieving an impressive 8.0% accuracy.

S

HOW TO USE THESE NUMBERS
Each value is shown with the condition stated in the collected English article. Do not compare values across

different test methods, device sizes, operating temperatures or commercial stages without normalizing those
conditions.
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Where the Value Chain Moved

VALUE CHAIN / EVIDENCE

Where the value chain moved

Each stage combines one leading theme and one supporting theme. The report treats handoffs as evidence transfers,

not decorative arrows.

Biorecognitio Transduction Device Clinical Data & reimb
n P02/P07 PO3/P08 workflow ursement
P01/P06 Researchers have Happy Health's P04/P09 P05/P10

Researchers at
CEA-INES have
achieved a new world
record internal
conversion efficiency
of 21.2% for flexible
perovskite.

developed bimetallic
nanoclusters (M44 and
M81) of gold and silver
that convert near-infra
red (NIR) laser.

wearable smart ring
has received FDA
510(k) clearance for
continuous, passive,
cuffless, and
calibrationless.

The upcoming
Lab-on-a-Chip and
Microfluidics World
Congress 2026 will
feature a presentation
on a groundbreaking
one-pot.

The wearable medical
device market is
evolving from
smartwatches to
advanced biosensor
patches, continuously
or.

Biorecognition to Transduction

Transduction to Device

Device to Clinical workflow

Clinical workflow to Data &

reimbursement

EVIDENCE REQUIRED AT EACH HANDOFF

Transfer test conditions, acceptance criteria, failure data, owner and decision date.

Recheck sample variability, specificity, drift, clinical endpoints, regulation and payment.

Transfer test conditions, acceptance criteria, failure data, owner and decision date.

Recheck sample variability, specificity, drift, clinical endpoints, regulation and payment.

Transfer test conditions, acceptance criteria, failure data, owner and decision date.

Recheck sample variability, specificity, drift, clinical endpoints, regulation and payment.

Transfer test conditions, acceptance criteria, failure data, owner and decision date.

Recheck sample variability, specificity, drift, clinical endpoints, regulation and payment.

COMMON CONTROL POINT

No theme moves to a commercial commitment until a named owner has reproduced the
relevant evidence and documented sample variability, specificity, drift, clinical

endpoints, regulation and payment.

Troy Technical | Biosensors | cutoff 2026-10-09

04




Priority Map MATURITY / NEXT DECISION LOCUS

Priority map: maturity and next decision locus

PO1 CEA-INES: 21.2% efficiency record
Next decision locus (categories) for flexible perovskite cells

Tech / process | cue: no
system/business cue

Gold-Silver Nanoclusters: 91%
NIR-to-heat conversion explained
System / adoption | cue: application

Business / rules @ PO3 Happy Health Smart Ring: FDA
clearance for blood pressure
monitoring
Business / rules | cue: FDA

P02

Lab-on-a-Chip 2026: 30-minute POC
diagnostics assay explained

Tech / process | cue: no
system/business cue

P04

Dexcom G7: 15.5 day sensor wear
and 8.0% accuracy specs
Business / rules | cue: FDA

P05

System /adoption CNTs/Co304 sensor: 30-day stability

for sweat glucose detection
Tech / process | cue: no
system/business cue

Carbon Nanodot Sensor: Vitamin

PO7
B12 detection and portable testing
System / adoption | cue: integrate
P08 Carbon Nanotube Nanocomposite:

Enzyme-free glucose sensor specs
@ Tech / process | cue: no

@ @ system/business cue
@ Purdue University: Low-cost

hydrogel microneedle patch specs
Tech / process | cue: no
system/business cue

Tech / process @

eLACCO3: Kavli Institute's lactate
biosensor specs explained

Tech / process | cue: no
system/business cue

P10

Research Prototype  Jointeval. Adoption Scale

Deployment maturity —

REPRODUCIBLE POSITIONING RULE
Horizontal position uses five discrete stages: Research, Prototype, Joint evaluation, Product adoption and Scale. The vertical

bands classify the next decision locus: Tech / process, System / adoption, or Business / rules (including supply systems).
Article-title cues take precedence; the overview is used only when the title is silent. These are categories, not impact ranks. Bubble
diameter reflects the editorial score.
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Priority Themes 01-02

FACT / READ / ACTION / UNKNOWN

FACT is source-bound. BUSINESS READ, ACTION and UNKNOWN are explicit editorial layers.

A06 | Biorecognition | Pilot

FACT
Researchers at CEA-INES have achieved a new world record

internal conversion efficiency of 21.2% for flexible
perovskite solar cells fabricated on a polyethylene
terephthalate (PET) substrate. This marks a significant
improvement from their previous 19.2% record, primarily
driven by the incorporation of an anti-reflective coating and
a redesign of electrical connections to minimize energy
losses. While the device has an active area of 0.28 cm2, the
achievement signals major progress for flexible
photovoltaics.

WHY IT MATTERS
The decision relevance is analytical validity, clinical utility,

workflow fit and reimbursement. The signal should be
tested at the application and operating-system level, not
accepted from a headline alone.

CEA-INES: 21.2% efficiency record for flexible perovskite cells

Date not stated

BUSINESS READ
For operating companies, compare the reported change

with current qualification, sourcing and product-roadmap
assumptions. For suppliers, link sensing materials and
devices to calibration, stability, manufacturability and data
integrity.

ACTION

Within 30 days, define intended use, comparator,
false-result cost and action triggered by each measurement;
record the evidence and owner against PO1.

UNKNOWN
Still unproven or incompletely stated: sample variability,

specificity, drift, clinical endpoints, regulation and payment.

EDITORIAL SCORE 20/25 | MATURITY 2/5 | DECISION LOCUS: TECH / PROCESS

A04 | Transduction | Pilot

FACT
Researchers have developed bimetallic nanoclusters (M44

and M81) of gold and silver that convert near-infrared (NIR)
laser light into heat with record-breaking photothermal
conversion efficiencies. Notably, M81 achieved a 91%
efficiency in solution, the highest reported for any
atomically precise nanocluster to date, nearing the
theoretical limit.

WHY IT MATTERS
The decision relevance is analytical validity, clinical utility,

workflow fit and reimbursement. The signal should be
tested at the application and operating-system level, not
accepted from a headline alone.

Gold-Silver Nanoclusters: 91% NIR-to-heat conversion explained

Date not stated

BUSINESS READ
For operating companies, compare the reported change

with current qualification, sourcing and product-roadmap
assumptions. For suppliers, link sensing materials and
devices to calibration, stability, manufacturability and data
integrity.

ACTION

Within 30 days, define intended use, comparator,
false-result cost and action triggered by each measurement;
record the evidence and owner against P02.

UNKNOWN
Still unproven or incompletely stated: sample variability,

specificity, drift, clinical endpoints, regulation and payment.

EDITORIAL SCORE 20/25 | MATURITY 2/5 | DECISION LOCUS: SYSTEM / ADOPTION
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Priority Themes 03-04

FACT / READ / ACTION / UNKNOWN

FACT is source-bound. BUSINESS READ, ACTION and UNKNOWN are explicit editorial layers.

AO05 | Device | Research

FACT
Happy Health's wearable smart ring has received FDA 510(k)

clearance for continuous, passive, cuffless, and
calibrationless blood pressure monitoring. Validated against
invasive arterial-line measurements in 85 patients, the
technology achieved remarkably low mean errors of 0.8
mmHg for systolic and 0.1 mmHg for diastolic blood
pressure.

WHY IT MATTERS

The decision relevance is analytical validity, clinical utility,
workflow fit and reimbursement. The signal should be
tested at the application and operating-system level, not
accepted from a headline alone.

“ Happy Health Smart Ring: FDA clearance for blood pressure monitoring

Date not stated

BUSINESS READ

For operating companies, compare the reported change
with current qualification, sourcing and product-roadmap
assumptions. For suppliers, link sensing materials and
devices to calibration, stability, manufacturability and data
integrity.

ACTION

Within 30 days, define intended use, comparator,
false-result cost and action triggered by each measurement;
record the evidence and owner against P03.

UNKNOWN
Still unproven or incompletely stated: sample variability,

specificity, drift, clinical endpoints, regulation and payment.

EDITORIAL SCORE 20/25 | MATURITY 1/5 | DECISION LOCUS: BUSINESS / RULES

A10 | Clinical workflow | Joint evaluation

FACT
The upcoming Lab-on-a-Chip and Microfluidics World

Congress 2026 will feature a presentation on a
groundbreaking one-pot, room-temperature assay workflow
for point-of-care (POC) rapid diagnostics. This novel assay
achieves attomolar-level detection limits in serum with a
sample-to-answer time of less than 30 minutes. This
advancement offers unparalleled speed and sensitivity over
conventional testing methods, poised to revolutionize
POCT, especially in disease areas demanding ultra-early
detection.

WHY IT MATTERS

The decision relevance is analytical validity, clinical utility,
workflow fit and reimbursement. The signal should be
tested at the application and operating-system level, not
accepted from a headline alone.

m Lab-on-a-Chip 2026: 30-minute POC diagnostics assay explained

Date not stated

BUSINESS READ

For operating companies, compare the reported change
with current qualification, sourcing and product-roadmap
assumptions. For suppliers, link sensing materials and
devices to calibration, stability, manufacturability and data
integrity.

ACTION

Within 30 days, define intended use, comparator,
false-result cost and action triggered by each measurement;
record the evidence and owner against P04.

UNKNOWN
Still unproven or incompletely stated: sample variability,

specificity, drift, clinical endpoints, regulation and payment.

EDITORIAL SCORE 20/25 | MATURITY 3/5 | DECISION LOCUS: TECH / PROCESS
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Priority Themes 05-06

FACT / READ / ACTION / UNKNOWN

FACT is source-bound. BUSINESS READ, ACTION and UNKNOWN are explicit editorial layers.

A03 | Data & reimbursement | Research

FACT
The wearable medical device market is evolving from

smartwatches to advanced biosensor patches, continuously
or intermittently capturing physiological data for clinical
utility. Dexcom G7 exemplifies this shift, significantly
extending sensor wear to 15.5 days and achieving an
impressive 8.0% accuracy. The FDA now evaluates these
devices not just as hardware innovations but under "
Software as a Medical Device" and "Al/ML-enabled device"
frameworks, signaling a new regulatory paradigm.

WHY IT MATTERS

The decision relevance is analytical validity, clinical utility,
workflow fit and reimbursement. The signal should be
tested at the application and operating-system level, not
accepted from a headline alone.

P05 Dexcom G7: 15.5 day sensor wear and 8.0% accuracy specs

Date not stated

BUSINESS READ
For operating companies, compare the reported change

with current qualification, sourcing and product-roadmap
assumptions. For suppliers, link sensing materials and
devices to calibration, stability, manufacturability and data
integrity.

ACTION

Within 30 days, define intended use, comparator,
false-result cost and action triggered by each measurement;
record the evidence and owner against PO5.

UNKNOWN
Still unproven or incompletely stated: sample variability,

specificity, drift, clinical endpoints, regulation and payment.

EDITORIAL SCORE 19/25 | MATURITY 1/5 | DECISION LOCUS: BUSINESS / RULES

A09 | Biorecognition | Pilot

FACT
Researchers have developed an enzyme-free

electrochemical sensor utilizing carbon nanotube and
cobalt oxide (Co304) nanocomposites for highly sensitive
glucose detection in sweat. This innovative electrode
achieves a remarkable sensitivity of 18.47 mA/mM/cm2 and
a low detection limit of 0.1 mM, outperforming many
existing non-enzymatic systems.

WHY IT MATTERS

The decision relevance is analytical validity, clinical utility,
workflow fit and reimbursement. The signal should be
tested at the application and operating-system level, not
accepted from a headline alone.

“ CNTs/Co304 sensor: 30-day stability for sweat glucose detection

Date not stated

BUSINESS READ
For operating companies, compare the reported change

with current qualification, sourcing and product-roadmap
assumptions. For suppliers, link sensing materials and
devices to calibration, stability, manufacturability and data
integrity.

ACTION

Within 30 days, define intended use, comparator,
false-result cost and action triggered by each measurement;
record the evidence and owner against P06.

UNKNOWN
Still unproven or incompletely stated: sample variability,

specificity, drift, clinical endpoints, regulation and payment.

EDITORIAL SCORE 19/25 | MATURITY 2/5 | DECISION LOCUS: TECH / PROCESS
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Priority Themes 07-08

FACT / READ / ACTION / UNKNOWN

FACT is source-bound. BUSINESS READ, ACTION and UNKNOWN are explicit editorial layers.

A02 | Transduction | Pilot

FACT
Researchers have developed a highly sensitive fluorescent

sensor for vitamin B12 using blue-emitting boron- and
nitrogen-co-doped carbon nanodots. This sensor detects
vitamin B12 in food samples with a low detection limit of
0.02 uM and a broad linear response range of 0-100 pM. Its
ability to integrate onto paper strips and cotton swabs,
combined with 20-day performance retention, positions it as
a promising portable tool for convenient food analysis.

WHY IT MATTERS

The decision relevance is analytical validity, clinical utility,
workflow fit and reimbursement. The signal should be
tested at the application and operating-system level, not
accepted from a headline alone.

Carbon Nanodot Sensor: Vitamin B12 detection and portable testing

Date not stated

BUSINESS READ
For operating companies, compare the reported change

with current qualification, sourcing and product-roadmap
assumptions. For suppliers, link sensing materials and
devices to calibration, stability, manufacturability and data
integrity.

ACTION

Within 30 days, define intended use, comparator,
false-result cost and action triggered by each measurement;
record the evidence and owner against PO7.

UNKNOWN
Still unproven or incompletely stated: sample variability,

specificity, drift, clinical endpoints, regulation and payment.

EDITORIAL SCORE 19/25 | MATURITY 2/5 | DECISION LOCUS: SYSTEM / ADOPTION

A01 | Device | Pilot

FACT
A novel enzyme-free glucose sensor leveraging carbon

nanotube and cobalt oxide nanocomposites has been
developed, achieving exceptionally high sensitivity of 18.47
mA/mM/cm2 for glucose detection in sweat, with a
detection limit of 0.1 mM. The sensor also demonstrates
superior long-term stability, retaining over 96% of its
performance after 30 days. This marks a significant
advancement for wearable, non-invasive glucose
monitoring technology.

WHY IT MATTERS

The decision relevance is analytical validity, clinical utility,
workflow fit and reimbursement. The signal should be
tested at the application and operating-system level, not
accepted from a headline alone.

Carbon Nanotube Nanocomposite: Enzyme-free glucose sensor specs

Date not stated

BUSINESS READ
For operating companies, compare the reported change

with current qualification, sourcing and product-roadmap
assumptions. For suppliers, link sensing materials and
devices to calibration, stability, manufacturability and data
integrity.

ACTION

Within 30 days, define intended use, comparator,
false-result cost and action triggered by each measurement;
record the evidence and owner against P08.

UNKNOWN
Still unproven or incompletely stated: sample variability,

specificity, drift, clinical endpoints, regulation and payment.

EDITORIAL SCORE 19/25 | MATURITY 2/5 | DECISION LOCUS: TECH / PROCESS
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Priority Themes 09-10

FACT / READ / ACTION / UNKNOWN

FACT is source-bound. BUSINESS READ, ACTION and UNKNOWN are explicit editorial layers.

AO07 | Clinical workflow | Pilot

FACT
A student team at Purdue University has developed a

hydrogel microneedle patch for glucose measurement that
is less painful, more accurate, and lower cost than existing
lancet and test strip methods. This innovative patch collects
a 1 microliter blood sample via capillary action, aiming to
provide a more comfortable and user-friendly monitoring
solution for diabetes patients.

WHY IT MATTERS
The decision relevance is analytical validity, clinical utility,

workflow fit and reimbursement. The signal should be
tested at the application and operating-system level, not
accepted from a headline alone.

m Purdue University: Low-cost hydrogel microneedle patch specs

Date not stated

BUSINESS READ
For operating companies, compare the reported change

with current qualification, sourcing and product-roadmap
assumptions. For suppliers, link sensing materials and
devices to calibration, stability, manufacturability and data
integrity.

ACTION

Within 30 days, define intended use, comparator,
false-result cost and action triggered by each measurement;
record the evidence and owner against P09.

UNKNOWN
Still unproven or incompletely stated: sample variability,

specificity, drift, clinical endpoints, regulation and payment.

EDITORIAL SCORE 19/25 | MATURITY 2/5 | DECISION LOCUS: TECH / PROCESS

A08 | Data & reimbursement | Pilot

FACT
Researchers at the Kavli Institute have developed novel

calcium-independent biosensors, eLACCO3 and R-eLACCO3,
enabling multiplexed in vivo imaging of extracellular
L-lactate dynamics. These green and red cell-surface lactate
biosensors exhibit Ca2+-independent responses and faster
kinetics in cultured cells.

WHY IT MATTERS
The decision relevance is analytical validity, clinical utility,

workflow fit and reimbursement. The signal should be
tested at the application and operating-system level, not
accepted from a headline alone.

P10 eLACCO3: Kavli Institute's lactate biosensor specs explained

Date not stated

BUSINESS READ

For operating companies, compare the reported change
with current qualification, sourcing and product-roadmap
assumptions. For suppliers, link sensing materials and
devices to calibration, stability, manufacturability and data
integrity.

ACTION

Within 30 days, define intended use, comparator,
false-result cost and action triggered by each measurement;
record the evidence and owner against P10.

UNKNOWN
Still unproven or incompletely stated: sample variability,

specificity, drift, clinical endpoints, regulation and payment.

EDITORIAL SCORE 19/25 | MATURITY 2/5 | DECISION LOCUS: TECH / PROCESS
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OWNERS / GATES / DELIVERABLES

Playbook and Roadmap

Playbook and 0-5 year roadmap

STAKEHOLDER NOW | 0-30 DAYS NEXT | 1-12 MONTHS LATER | 1-5 YEARS

Build a portfolio and

Operating companies define intended use, Run production-like

comparator, false-result qualification with explicit architecture that can

cost and action triggered acceptance and stop absorb technology and

by each measurement criteria. supplier changes.

Materials, equipment and link sensing materials and Create shared reliability, Standardize interfaces,

technology suppliers devices to calibration, process-window and traceability, lifecycle

stability, manufacturability failure-analysis data with support and recovery

and data integrity customers. services.

Trading, investment and Map sample variability, Contract for capacity, Diversify regional,

legal teams specificity, drift, clinical quality, change notice, technical and customer

endpoints, regulation and liability, alternatives and concentration risk.

payment. exit.

ROADMAP

NOW | 0-30 DAYS
Evidence ledger

NOW | 0-30 DAYS
Risk screen

NEXT \ 1-12 MONTHS
Joint qualification

Owner: Strategy + quality
Deliverable: claim, source, condition,

owner

Owner: Procurement + legal
Deliverable: unknowns, alternatives,

stop

Owner: R&D + supplier
Deliverable: process window and

failure data

NEXT | 1-12 MONTHS
Commercial gate

Owner: Business + finance
Deliverable: unit economics and

capacity

LATER | 1-5 YEARS

Platform strategy
Owner: Executive team
Deliverable: portfolio and interface

roadmap

LATER | 1-5 YEARS
Service layer

Owner: Operations + channel
Deliverable: monitoring, maintenance

and recovery

GO /NO-GO GATES

No traceable evidence

G1 Evidence Quality Source, test conditions and reproducibility

G2 Integration R&D Interface, process window and failure analysis Cannot meet system

conditions

G3 Commercial Business Capacity, total cost, contract and alternatives Economics or supply cannot
be supported
G4 Lifecycle Operations Monitoring, maintenance, change notice and exit No accountable operating

plan
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Analyzed Articles 1/1

ANALYZED ARTICLES | ITEMS 01-10

Every title and URL is displayed in full. URLs wrap without shortening and remain clickable. A verified-reference label means the

translated HTML did not retain its original source URL.

“ FULL ARTICLE TITLE FULL SOURCE / VERIFIED REFERENCE URL - CLICKABLE

A0

A02

A03

A04

A05

A06

A07

A08

A09

Al0

I

Carbon Nanotube Nanocomposite: Enzyme-free glucose
sensor specs

Carbon Nanodot Sensor: Vitamin B12 detection and portable
testing

Dexcom G7: 15.5 day sensor wear and 8.0% accuracy specs
Gold-Silver Nanoclusters: 91% NIR-to-heat conversion
explained

Happy Health Smart Ring: FDA clearance for blood pressure
monitoring

CEA-INES: 21.2% efficiency record for flexible perovskite cells

Purdue University: Low-cost hydrogel microneedle patch
specs

eLACCO3: Kavli Institute's lactate biosensor specs explained

CNTs/Co304 sensor: 30-day stability for sweat glucose
detection

Lab-on-a-Chip 2026: 30-minute POC diagnostics assay
explained
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FULL TITLES / FULL SOURCE URLS

https://s3-euwl-ap-pe-df-pch-content-store-p.s3.eu-west-1.amazonaws.
com/9781003300540/0c193343-34d8-46d0-bc86-5ccbb4f50194/chapters/
chapter21.pdf?X-Amz-Algorithm=AWS4-HMAC-SHA256&X-Amz-Credential
=AKIAQFVOSJ57TJK3L5FC%2F20261007%2Feu-west-1%2Fs3%2Faws4_r
equest&X-Amz-Date=20261007T185115Z&X-Amz-Expires=172800&X-Amz-
Signature=b10d466ab071af92794720fa36aa257e45dd3b52cfe1219b2833

5c1f07b5994e&X-Amz-SignedHeaders=host&response-content-dispositio
n=attachment%3B%20filename%3D%2210.1201_9781003300540-25_ch

apterpdf.pdf9%22

https://www.eurekalert.org/news-releases/1146372

https://www.igtps.com/blog/wearable-medical-devices-guide
https://bioengineer.org/tiny-gold-silver-clusters-turn-near-infrared-light-
into-heat-and-electricity-with-record-efficiency/

https://sleepreviewmag.com/sleep-treatments/therapy-devices/emergin
g-technology/fda-clears-happy-ring-blood-pressure-monitoring/

https://taiyangnews.info/technology/ceaines-raises-flexible-perovskite-c
ell-efficiency-to-212

https://engineering.purdue.edu/BME/academics/undergraduate/current
-students/senior-design/projects/2023

https://preprints.kavlimeetings.org/2026/10/05/all/neuro/ucsd-salk/265
018/

https://bioengineer.org/carbon-nanotube-and-cobalt-oxide-nanocompo
site-detects-glucose-in-sweat-without-enzymes/

https://www.selectbioconferences.com/loacwc2026
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https://s3-euw1-ap-pe-df-pch-content-store-p.s3.eu-west-1.amazonaws.com/9781003300540/0c193343-34d8-46d0-bc86-5ccbb4f50194/chapters/chapter21.pdf?X-Amz-Algorithm=AWS4-HMAC-SHA256&X-Amz-Credential=AKIAQFVOSJ57TJK3L5FC%2F20261007%2Feu-west-1%2Fs3%2Faws4_request&X-Amz-Date=20261007T185115Z&X-Amz-Expires=172800&X-Amz-Signature=b10d466ab071af92794720fa36aa257e45dd3b52cfe1219b28335c1f07b5994e&X-Amz-SignedHeaders=host&response-content-disposition=attachment%3B%20filename%3D%2210.1201_9781003300540-25_chapterpdf.pdf%22
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#01 Carbon Nanotube Nanocomposite: Enzyme-free
glucose sensor specs

Published October 07, 2026 CRC Press (Taylor & Francis Group)

| oveERVIEW

A novel enzyme-free glucose sensor leveraging carbon nanotube and cobalt oxide
nanocomposites has been developed, achieving exceptionally high sensitivity of
18.47 mA/mM/cm? for glucose detection in sweat, with a detection limit of 0.1 mM.
The sensor also demonstrates superior long-term stability, retaining over 96% of its

performance after 30 days. This marks a significant advancement for wearable, non-

invasive glucose monitoring technology.



| IN DEPTH

Key Findings

A high-performance enzyme-free glucose sensor based on carbon nanotubes (CNTSs)
and cobalt oxide (Co304) nanocomposites has been developed. This innovative sensor
achieves groundbreaking results by detecting glucose in sweat with exceptionally high
sensitivity, while also offering improved stability and cost-effectiveness due to the

absence of enzymes.

Technical / Clinical Details

This new sensor maximizes its electrochemical active surface area and enhances
reactivity with glucose molecules by compositing multi-walled carbon nanotubes
(MWCNTSs) with cobalt oxide nanoparticles. The enzyme-free nature eliminates
challenges associated with enzyme stability and storage, allowing for a more robust and
practical device design. In terms of detection performance, the sensor achieves a
remarkably high sensitivity of 18.47 mA/mM/cm? and a glucose detection limit of 0.1 mM.
This accuracy is sufficient to cover physiologically relevant glucose concentration
ranges. More importantly, the sensor demonstrates excellent long-term stability,
maintaining over 96% of its detection performance 30 days after fabrication. This stability

is a crucial factor for continuous wearable monitoring devices.

Background & Context

Continuous glucose monitoring is indispensable for diabetes management, but
conventional enzyme-based glucose sensors have faced challenges such as enzyme
instability, dependence on specific pH and temperature conditions, and manufacturing
costs. Research into enzyme-free glucose sensors has thus gained significant attention
as a key approach to overcome these issues. Non-invasive monitoring via sweat is a
major target for wearable healthcare devices due to its potential to significantly reduce
patient burden. The sensor utilizing carbon nanotube and cobalt oxide nanocomposites
represents a substantial advancement in both performance and stability within the field

of enzyme-free glucose sensors.



Strategic Significance & Outlook

This highly sensitive and stable enzyme-free glucose sensor holds immense potential as
a next-generation technology for wearable glucose monitoring devices. In the future,
integrating this technology into smartwatches, dermal patches, or other smart wearables
is expected to enable diabetes patients to accurately and non-invasively monitor their
glucose levels on a daily basis. This will enhance patients' quality of life and facilitate
more proactive self-management. Furthermore, the potential for simplified manufacturing
processes and cost reduction will drive the widespread adoption of this technology.
Further research aims at improving selectivity and integrating multi-sensing capabilities
with other biomarkers, marking a crucial step towards the realization of personalized

healthcare.

Source: https://s3-euw1-ap-pe-df-pch-content-store-p.s3.eu-west-
1.amazonaws.com/9781003300540/0¢c193343-34d8-46d0-bc86-5ccbb4f50194/chapters/chapter21.pdf?
X-Amz-Algorithm=AWS4-HMAC-SHA256 &X-Amz-

Credential=AKIAQFVOSJ57TJK3L5FC%2F20261007 %2Feu-west-1%2Fs3%2Faws4_request&X-Amz-
Date=20261007T185115Z&X-Amz-Expires=172800&X-Amz-
Signature=b10d466ab071af92794720fa36aa257e45dd3b52cfe1219b28335¢c1f07b5994e&X-Amz-
SignedHeaders=host&response-content-
disposition=attachment%3B%20filename%3D%2210.1201_9781003300540-25_chapterpdf.pdf%22
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#02 Carbon Nanodot Sensor: Vitamin B12 detection
and portable testing

Published October 01, 2026  EurekAlert!

| OVERVIEW

Researchers have developed a highly sensitive fluorescent sensor for vitamin B12
using blue-emitting boron- and nitrogen-co-doped carbon nanodots. This sensor
detects vitamin B12 in food samples with a low detection limit of 0.02 yM and a broad
linear response range of 0-100 pyM. Its ability to integrate onto paper strips and cotton
swabs, combined with 20-day performance retention, positions it as a promising

portable tool for convenient food analysis.



| IN DEPTH

Key Findings

According to a recent research announcement, a highly sensitive fluorescent sensor for
vitamin B12 has been developed using boron- and nitrogen-co-doped carbon nanodots
(B,N-CDs). This innovative sensor allows for accurate and rapid detection of vitamin B12
levels in food samples by exhibiting a unique change in blue fluorescence emission in

the presence of vitamin B12, thereby opening new avenues for portable food testing.

Technical / Clinical Details

The developed B,N-CDs exhibit changes in their fluorescent properties through specific
interactions with vitamin B12 molecules, owing to their unique quantum size effects and
surface characteristics. Specifically, the sensor utilizes the phenomenon where the blue
fluorescence intensity of B,N-CDs is quenched or enhanced in a concentration-
dependent manner upon binding to vitamin B12. This sensor demonstrates a linear
fluorescent response to vitamin B12 concentrations over a broad range of 0-100 uM,
achieving a very low limit of detection (LOD) of 0.02 uM. This means it can sensitively
detect even trace amounts of vitamin B12 present in food. Furthermore, it was confirmed
that these B,N-CDs can be easily immobilized on simple substrates like paper strips and
cotton swabs, maintaining excellent detection performance (e.g., a strong linear
relationship with R?=0.9927 on paper strips) in these formats. Crucially, the sensor
exhibits high stability, retaining its detection performance for 20 days, a vital

characteristic for practical portable testing devices.

Background & Context

Vitamin B12 is an essential nutrient critical for DNA synthesis, nerve function, and red
blood cell formation, and its deficiency can lead to serious health problems such as
anemia and neurological disorders. Deficiency is particularly concerning for individuals
following vegan or vegetarian diets, the elderly, and those with certain digestive
conditions. Accurate measurement of vitamin B12 content in food is important for
nutritional management, food quality control, and public health. However, existing
vitamin B12 measurement methods often require expensive equipment and specialized
techniques, making them unsuitable for rapid on-site testing. This carbon nanodot-based
fluorescent sensor, with its advantages of simplicity, low cost, and high sensitivity,

addresses this unmet need.



Strategic Significance & Outlook

This blue-emitting B,N-CDs sensor is expected to find wide-ranging applications in food
industry quality control, household nutritional intake monitoring, and screening for
malnutrition in developing countries. Its potential for integration into paper strips and
cotton swabs enables its use as a 'disposable' portable testing kit that requires no
special training, allowing for quick confirmation of vitamin B12 levels anytime, anywhere.
In the future, further development of this technology is envisioned to create multi-
biomarker sensors capable of simultaneously detecting multiple vitamins and nutrients.
With its cost-effective manufacturing process and superior performance, this sensor is

poised to make a significant contribution to achieving a safer and healthier diet.

Source: https://www.eurekalert.org/news-releases/1146372
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#03 Dexcom G7: 15.5 day sensor wear and 8.0%
accuracy specs

Published October 01, 2026 |G Transformation Partners Unknown

| OVERVIEW

The wearable medical device market is evolving from smartwatches to advanced
biosensor patches, continuously or intermittently capturing physiological data for
clinical utility. Dexcom G7 exemplifies this shift, significantly extending sensor wear to
15.5 days and achieving an impressive 8.0% accuracy. The FDA now evaluates these
devices not just as hardware innovations but under "Software as a Medical Device"

and "Al/ML-enabled device" frameworks, signaling a new regulatory paradigm.



| IN DEPTH

Key Findings

The wearable medical device market is rapidly transcending the realm of mere
smartwatches, evolving into sophisticated biosensor patches that continuously or
intermittently acquire physiological data and convert it into clinically actionable insights. A
prime illustration of this evolution is the Dexcom G7 system, which has successfully
extended its sensor wear duration from the previous 10 days to an impressive 15.5 days,
while also improving measurement accuracy to 8.0%. The U.S. Food and Drug
Administration (FDA) is increasingly evaluating these devices not solely as hardware
innovations but under the "Software as a Medical Device (SaMD)" and "Al/ML-enabled

device" frameworks, indicating a new regulatory direction for this sector.

Technical / Clinical Details

The extended sensor wear duration of the Dexcom G7 significantly enhances patient
convenience, reducing the burden of frequent sensor replacements. This was achieved
through more stable adhesive technology, miniaturized sensor design, and improved
battery efficiency. The 8.0% accuracy measurement is a remarkably high standard for a
continuous glucose monitoring (CGM) device, enabling patients and healthcare
professionals to make decisions based on more reliable blood glucose data. The FDA's
SaMD framework applies when software functions as a standalone medical device, while
the Al/ML-enabled device framework is used for evaluating devices incorporating
artificial intelligence and machine learning algorithms. These regulatory advancements
highlight the growing importance of clinical validation and safety assurance for

increasingly complex and intelligent wearable medical devices.



Background & Context

The proliferation of wearable technology, coupled with rising individual health
awareness, is revolutionizing preventive medicine, chronic disease management, and
remote patient monitoring. While traditional medical devices were confined to hospitals
and clinics, wearables seamlessly integrate into patients' daily lives, enabling real-time
data collection. This empowers patients with a more detailed understanding of their
health status, allowing healthcare providers to offer more personalized care. For
individuals with diabetes, in particular, a high-precision, long-wear CGM like the Dexcom
G7 directly contributes to improved glycemic control and reduced hypoglycemia risk. The
FDA's emphasis on software and Al/ML aspects reflects the increasing necessity to
evaluate the reliability, robustness, and ethical considerations of algorithms that directly

influence medical decisions.

Strategic Significance & Outlook

The wearable medical device market is poised for continued expansion, adapting to
rapid technological innovation and evolving regulatory landscapes. The success of
Dexcom G7 demonstrates that highly functional and user-friendly products are highly
valued in the market. In the future, we anticipate the emergence of multi-functional
wearable devices that holistically monitor various biomarkers beyond glucose (e.g., heart
rate variability, stress levels, sleep patterns, respiratory data) and use Al to
comprehensively analyze patient conditions, aiding in early disease detection and the
formulation of personalized treatment plans. This will lead to more predictive and
preventive healthcare, enabling patients to take a more active role in their health

management.

Source: https://www.igtps.com/blog/wearable-medical-devices-guide
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#04 Gold-Silver Nanoclusters: 91% NIR-to-heat
conversion explained

Published October 06, 2026  Bioengineer.org  Unknown

| OVERVIEW

Researchers have developed bimetallic nanoclusters (M44 and M81) of gold and
silver that convert near-infrared (NIR) laser light into heat with record-breaking
photothermal conversion efficiencies. Notably, M81 achieved a 91% efficiency in
solution, the highest reported for any atomically precise nanocluster to date, nearing
the theoretical limit. The team also demonstrated a thermoelectric generator
application by coupling thin films of these clusters to a commercial bismuth telluride
TEG, generating a sustained electrical voltage, opening new avenues for biosensors

and energy harvesting.



| IN DEPTH

Key Findings

A research team has engineered bimetallic nanoclusters, specifically M44 and M81,
composed of gold and silver atoms, achieving groundbreaking efficiencies in converting
near-infrared (NIR) laser light into heat. The M81 nanocluster demonstrated an
astonishing 91% photothermal conversion efficiency in solution, setting a new record for
any atomically precise nanocluster reported to date and remarkably approaching the
theoretical maximum. Furthermore, the researchers successfully integrated thin films of
these nanoclusters with a commercial bismuth telluride thermoelectric generator (TEG)
to produce a sustained electrical voltage, showcasing a direct energy harvesting

application.

Technical / Clinical Details

The remarkable efficiency stems from the precisely controlled atomic structure of these
nanoclusters, which optimizes their interaction with NIR light. The specific composition
and geometry of M81 enable exceptional light absorption in the NIR spectrum, followed
by highly efficient non-radiative relaxation, which manifests as heat. This process is
critical for various applications where controlled heat generation from light is desired. To
demonstrate practical utility, the team fabricated thin films of these nanoclusters and
interfaced them with a standard thermoelectric generator. The heat generated by the
nanoclusters under NIR illumination was effectively converted into electrical energy by
the TEG, proving the concept for self-powered biosensors and light-driven energy
conversion systems. This work establishes a new benchmark for photothermal
conversion materials and highlights the potential of atomically precise nanoclusters in

advanced energy technologies.



Background & Context

Photothermal materials are central to numerous advanced technologies, including
photodynamic therapy for cancer, targeted drug delivery, environmental sensing, and
energy harvesting. The use of NIR light is particularly advantageous in biomedical
applications due to its deeper penetration into biological tissues with minimal scattering.
Prior photothermal agents often faced limitations in efficiency, stability, and
biocompatibility. This breakthrough with gold-silver nanoclusters addresses these
challenges by offering a material with unparalleled conversion efficiency and the
potential for precise property tuning at the atomic scale, crucial for developing more
effective and reliable devices. This research represents a significant advancement in
nanoplasmonics and material science, bridging the gap between fundamental research

and practical engineering solutions.

Strategic Significance & Outlook

The development of these highly efficient gold-silver nanoclusters has profound
implications across diverse fields. In medicine, their superior photothermal conversion
capabilities could lead to more effective photothermal cancer therapies and
sophisticated biosensors with improved temperature control. For energy applications,
this technology could enhance the efficiency of solar energy conversion devices and
enable the development of compact, high-efficiency thermoelectric generators for
wearables and other portable electronics. Moreover, it could accelerate the creation of
self-powered biosensors and environmental monitors, addressing power constraints in
the burgeoning loT ecosystem. This breakthrough is expected to stimulate new research
avenues in nanomaterials, energy science, and life sciences, representing a substantial
step towards real-world applications and potentially setting new global standards for

light-to-energy conversion technologies.

Source: https://bioengineer.org/tiny-gold-silver-clusters-turn-near-infrared-light-into-heat-and-electricity-
with-record-efficiency/
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#05 Happy Health Smart Ring: FDA clearance for blood
pressure monitoring

Published October 09, 2026 Sleep Review USA

| OVERVIEW

Happy Health's wearable smart ring has received FDA 510(k) clearance for
continuous, passive, cuffless, and calibrationless blood pressure monitoring.
Validated against invasive arterial-line measurements in 85 patients, the technology
achieved remarkably low mean errors of 0.8 mmHg for systolic and 0.1 mmHg for
diastolic blood pressure. This advancement builds on the ring's existing FDA
clearance for at-home obstructive sleep apnea diagnosis, integrating Al to create

personalized health models from over 2.8 million data points nightly.



| IN DEPTH

Key Findings

Happy Health has secured FDA 510(k) clearance for its wearable smart ring, enabling
continuous, passive, cuffless, and calibrationless blood pressure monitoring. This
approval marks a significant step forward in making convenient, accurate blood pressure

management accessible for daily use.

Technical / Clinical Details

e High-Accuracy Blood Pressure Measurement: The smart ring demonstrated
exceptional accuracy in a validation study involving 85 patients. Compared to
invasive arterial-line measurements, it achieved a mean error of just 0.8 mmHg for
systolic blood pressure and 0.1 mmHg for diastolic blood pressure, meeting stringent

clinical standards for precision.

* Novel Cuffless and Calibrationless Approach: Unlike traditional blood pressure
monitors, this device eliminates the need for an inflatable cuff or regular calibration.
This feature provides a seamless and unobtrusive user experience, allowing for
continuous data collection that captures diurnal variations, crucial for comprehensive

hypertension management and cardiovascular risk assessment.

+ Al Integration and Pre-existing Clearances: The ring's blood pressure monitoring
capability is an extension of its existing FDA clearance for at-home diagnosis of
obstructive sleep apnea (OSA). It leverages advanced Al algorithms to process over
2.8 million medical data points each night, building a personalized health model for
each user. This holistic approach allows for a combined analysis of sleep quality and

blood pressure trends.

Background & Context

Hypertension is a prevalent global health issue and a leading risk factor for heart
disease and stroke. Conventional blood pressure monitoring methods often suffer from
limitations such as the need for frequent, conscious measurements, the 'white coat
hypertension' phenomenon, and difficulty in capturing nocturnal or activity-dependent
blood pressure fluctuations. Wearable technologies offering continuous blood pressure
monitoring have been highly anticipated as a solution to these challenges, promising

more effective disease management and prevention.



Strategic Significance & Outlook

Happy Health's smart ring is poised to simplify daily health management and enhance
diagnostic accuracy, potentially improving patient adherence to treatment regimens. The
cuffless and continuous monitoring feature could be a game-changer for individuals with
hypertension or those at risk of cardiovascular conditions. The Al-driven personalized
health models facilitate earlier anomaly detection and support physicians in developing
tailored treatment plans, further expanding the role of wearable sensors in remote

patient monitoring and preventative care.

Source: https://sleepreviewmag.com/sleep-treatments/therapy-devices/emerging-technology/fda-clears-

happy-ring-blood-pressure-monitoring/
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#06 CEA-INES: 21.2% efficiency record for flexible
perovskite cells

Published October 05, 2026 TaiyangNews France

| oveERVIEW

Researchers at CEA-INES have achieved a new world record internal conversion
efficiency of 21.2% for flexible perovskite solar cells fabricated on a polyethylene
terephthalate (PET) substrate. This marks a significant improvement from their
previous 19.2% record, primarily driven by the incorporation of an anti-reflective
coating and a redesign of electrical connections to minimize energy losses. While the
device has an active area of 0.28 cm?, the achievement signals major progress for

flexible photovoltaics.



| IN DEPTH

Key Findings

A research team at CEA-INES (French Alternative Energies and Atomic Energy
Commission's National Institute for Solar Energy) has established a new world record
internal conversion efficiency of 21.2% for flexible perovskite solar cells. This
breakthrough was achieved on a polyethylene terephthalate (PET) substrate,

significantly advancing the performance benchmark for flexible photovoltaic technology.

Technical / Clinical Details

o Efficiency Boost: The 21.2% efficiency represents a 2-percentage-point increase
over CEA-INES's prior record of 19.2%. This improvement was primarily realized
through the strategic integration of an anti-reflective coating and a comprehensive
redesign of the electrical connections, effectively minimizing energy losses within the

cell structure.

o Substrate Material: The use of a highly flexible PET (polyethylene terephthalate)
substrate is critical, endowing these solar cells with bendable properties suitable for
diverse applications. This inherent flexibility is vital for emerging markets such as

wearable devices, smart textiles, and building-integrated photovoltaics (BIPV).

» Active Area: While the current device features an active area of 0.28 cm?, achieving
such high efficiency at this scale is a promising indicator for future upscaling and

commercialization efforts.

Background & Context

Perovskite solar cells have garnered substantial attention as a next-generation
photovoltaic technology due to their high power conversion efficiency and potential for
low-cost manufacturing. Flexible perovskite cells, in particular, offer unique advantages
of lightweight design and adaptability to various surfaces, potentially opening up niche
markets and novel applications where rigid silicon-based cells are impractical. However,
the simultaneous achievement of high efficiency and long-term stability on flexible
substrates has remained a significant technical challenge. CEA-INES's latest

achievement signifies a major technological breakthrough in this domain.



Strategic Significance & Outlook

Moving forward, CEA-INES intends to focus on further optimizing the cell layers and
developing more heat-resistant flexible substrates. These efforts aim to enhance
durability for use in harsher environments and increase manufacturing process flexibility.
Should this technology reach commercialization, it would significantly boost the
competitiveness of perovskite solar cells in the renewable energy market, accelerating
their adoption in sectors demanding flexibility, such as portable power solutions, loT

devices, and smart building applications.

Source: https://taiyangnews.info/technology/ceaines-raises-flexible-perovskite-cell-efficiency-to-212
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#07 Purdue University: Low-cost hydrogel

microneedle patch specs

Published October 06, 2026  Purdue University USA

| oveERVIEW

A student team at Purdue University has developed a hydrogel microneedle patch for
glucose measurement that is less painful, more accurate, and lower cost than
existing lancet and test strip methods. This innovative patch collects a 1 microliter
blood sample via capillary action, aiming to provide a more comfortable and user-
friendly monitoring solution for diabetes patients. Concurrently, the team is exploring
non-invasive breath analysis for acetone levels to infer blood glucose, demonstrating

significant potential to enhance diabetes care quality.



| IN DEPTH

Key Findings

A student team at Purdue University has developed a hydrogel microneedle patch
designed to offer a less painful, more accurate, and lower-cost method for blood glucose
measurement compared to existing lancet and test strip technologies. This innovation
holds the potential to dramatically improve the usability and accessibility of glucose

monitoring for diabetes patients.

Technical / Clinical Details

The developed hydrogel microneedle patch is engineered to collect minute blood
samples with minimal patient discomfort. Specifically, it efficiently gathers just one
microliter of blood through capillary action. This small sample is then used by integrated
sensors within the patch to determine blood glucose levels. Traditional finger-prick blood
glucose testing is often painful for daily use, and disposable test strips contribute to high
ongoing costs. This microneedle patch overcomes these drawbacks, providing an
environment where patients can monitor their glucose levels more frequently and
comfortably. Additionally, the research team is exploring the possibility of inferring blood
glucose levels through non-invasive monitoring of acetone levels in breath, working to
improve the accuracy of existing portable breath analyzers. Breath analysis, being
entirely non-invasive, represents the ultimate goal for glucose measurement with zero

patient burden.

Background & Context

The global number of diabetes patients continues to rise, making effective glucose
management critical for preventing complications and maintaining quality of life.
However, the pain, cost, and inconvenience associated with daily glucose measurement
have been major factors contributing to low patient adherence. Consequently, the
development of more patient-friendly and efficient glucose monitoring technologies has
been an urgent challenge in the medical technology sector. This innovation by the
Purdue student team aims to break through the limitations of existing technologies and

potentially establish a new standard for diabetes management.



Strategic Significance & Outlook

This hydrogel microneedle patch could fundamentally transform the daily glucose
monitoring experience for diabetes patients. If widespread adoption of this painless and
simpler measurement method occurs, it could lead to increased testing frequency and
stricter glucose control, significantly reducing the risk of diabetes complications. Its low
cost also contributes to improved accessibility, especially in regions with limited
healthcare resources. The combination with breath analysis technology could represent
a powerful step towards achieving fully non-invasive glucose monitoring systems in the
future. Moving forward, the key will be further validating its efficacy and safety through
clinical trials, along with optimizing scalability and manufacturing processes for market

introduction.

Source: https://engineering.purdue.edu/BME/academics/undergraduate/current-students/senior-

design/projects/2023
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#08 eLACCO3: Kavli Institute's lactate biosensor
specs explained

Published October 05, 2026 Kavli Institute Pre-Print Publications USA

| OVERVIEW

Researchers at the Kavli Institute have developed novel calcium-independent
biosensors, eLACCO3 and R-eLACCO3, enabling multiplexed in vivo imaging of
extracellular L-lactate dynamics. These green and red cell-surface lactate biosensors
exhibit Ca2+-independent responses and faster kinetics in cultured cells. This
breakthrough allows for simultaneous, multi-site measurements of extracellular
lactate, correlating directly with intracellular metabolism and neuronal activity, which

is crucial for advancing metabolic and neuroscience research.



| IN DEPTH

Key Findings

A research team at the Kauvli Institute has engineered groundbreaking calcium-
independent biosensors, designated 'eLACCO3' and 'R-eLACCO3,' enabling multiplexed
in vivo imaging of extracellular L-lactate dynamics. These novel fluorescent cell-surface
lactate biosensors are characterized by their stable Ca2+-independent responses and
significantly faster response and recovery kinetics in cultured cells compared to
conventional sensors. This marks a powerful advancement for deepening the

understanding of complex metabolic dynamics in living systems.

Technical / Clinical Details

The developed biosensors, eLACCO3 and its red-shifted counterpart R-eLACCO3, are
fluorescent probes specifically designed to detect extracellular L-lactate. Their most
critical technical feature is their calcium independence. Many existing fluorescent
biosensors are susceptible to intracellular calcium fluctuations, making it challenging to
precisely isolate and measure the dynamics of specific metabolites like lactate.
eLACCO3 overcomes this limitation, reliably reporting lactate concentrations regardless
of changes in cellular physiological states. Furthermore, evaluations in cultured cells
have demonstrated that these sensors exhibit extremely rapid response and recovery
times, enabling real-time capture of transient and rapid fluctuations in lactate levels. The
availability of both green and red biosensors facilitates 'multiplex imaging,' allowing
simultaneous monitoring of lactate dynamics in different cell types or brain regions. This
is particularly useful for studying intercellular interactions, such as the coupling between
glucose and lactate metabolism, or metabolite transport between neurons and glial cells.
The capability for multiplexed in vivo measurements opens new windows for a more
comprehensive understanding of lactate's role in brain activity, energy metabolism, and

disease progression.



Background & Context

Lactate, once considered merely a metabolic waste product, has recently been
recognized for its crucial roles as an intercellular signaling molecule, an energy
substrate, and a modulator of neuronal activity. Particularly in the brain, the 'astrocyte-
neuron lactate shuttle' hypothesis posits that lactate produced by glial cells during
neuronal hyperexcitation is supplied to neurons, suggesting its involvement in memory
formation, learning, and the pathophysiology of neurodegenerative diseases (e.g.,
Alzheimer's, Parkinson's) and stroke. However, technologies for real-time, high-
resolution tracking of extracellular lactate dynamics in vivo have been limited. The
development of these biosensors is expected to bridge this research gap and yield new

insights into the role of lactate.

Strategic Significance & Outlook

The eLACCOS3 and R-eLACCO3 biosensors are poised to significantly impact a wide
range of research fields where lactate plays a crucial role, including neuroscience,
cancer research, and exercise physiology. Specifically, the highly precise in vivo imaging
of lactate dynamics in brain slices, cultured cells, and ultimately live animal models is
expected to contribute to elucidating disease mechanisms and identifying novel
therapeutic targets. In the future, these sensor technologies may also be considered for
integration into more advanced genetically encoded biosensors or wearable devices,

extending their application from basic research to clinical diagnostics.

Source: https://preprints.kavlimeetings.org/2026/10/05/all/neuro/ucsd-salk/265018/
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#09 CNTs/Co304 sensor: 30-day stability for sweat
glucose detection

Published October 07, 2026  Bioengineer.org Unknown

| OVERVIEW

Researchers have developed an enzyme-free electrochemical sensor utilizing carbon
nanotube and cobalt oxide (Co,0,) nanocomposites for highly sensitive glucose
detection in sweat. This innovative electrode achieves a remarkable sensitivity of
18.47 mA/mM/cm? and a low detection limit of 0.1 mM, outperforming many existing
non-enzymatic systems. The sensor demonstrates exceptional stability, retaining over
96% of its response after 30 days, alongside excellent reproducibility and low
manufacturing costs, positioning it as a strong candidate for next-generation non-

invasive glucose monitoring devices.



| IN DEPTH

Key Findings

A groundbreaking enzyme-free glucose sensor has been developed, demonstrating
highly sensitive and stable detection of glucose in sweat. This sensor, based on a
nanocomposite of carbon nanotubes (CNTs) and cobalt oxide (Co,0,), circumvents the
stability and storage issues associated with enzyme-based systems. Notably, it achieved
a high sensitivity of 18.47 mA/mM/cm? and a low detection limit of 0.1 mM, marking a

significant advancement in non-enzymatic glucose sensing.

Technical / Clinical Details

The developed electrode integrates the superior conductivity of carbon nanotubes with
the catalytic activity of cobalt oxide, efficiently promoting the electrochemical oxidation of
glucose. The synergistic effect of the CNTs/Co,O, nanocomposite enhances its reactivity
with glucose molecules, enabling highly sensitive detection. The sensor exhibits high
selectivity against common interferents such as ascorbic acid, uric acid, dopamine, and
chloride ions, ensuring accurate measurements in complex physiological environments.
Furthermore, its remarkable stability, maintaining over 96% of its response after 30 days
of storage, coupled with high reproducibility and low manufacturing costs, presents

substantial advantages for practical implementation in wearable medical devices.

Background & Context

Continuous glucose monitoring is crucial for diabetes management, but conventional
invasive methods pose discomfort to patients. There is a growing demand for non-
invasive glucose monitoring technologies utilizing body fluids like sweat. However, the
lower glucose concentration in sweat compared to blood and the complex composition of
sweat have made high-sensitivity and selective detection challenging. Enzyme-based
sensors, while effective, are prone to degradation from temperature and pH fluctuations
and have limited lifespans. This research addresses these challenges by offering a
robust, enzyme-free alternative that could enable more comfortable and reliable glucose

monitoring.



Strategic Significance & Outlook

This CNTs/Co,O, nanocomposite sensor is a promising technology poised to lead the
next generation of wearable glucose monitors. Its exceptional stability, high sensitivity,
and low cost have the potential to dramatically improve the quality of glucose
management in the daily lives of diabetic patients. In the future, it is expected to be
integrated into smartwatches or skin patches, providing real-time, pain-free glucose level
monitoring, thereby significantly contributing to patient health management and quality of
life. Moreover, this enzyme-free approach is adaptable for detecting other biomarkers,

suggesting broader applications in diverse medical diagnostic fields.

Source: https://bioengineer.org/carbon-nanotube-and-cobalt-oxide-nanocomposite-detects-glucose-in-

sweat-without-enzymes/
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#10 Lab-on-a-Chip 2026: 30-minute POC diagnostics
assay explained

Published October 27, 2026  SelectBIO Conferences Unknown

| oveERVIEW

The upcoming Lab-on-a-Chip and Microfluidics World Congress 2026 will feature a
presentation on a groundbreaking one-pot, room-temperature assay workflow for
point-of-care (POC) rapid diagnostics. This novel assay achieves attomolar-level
detection limits in serum with a sample-to-answer time of less than 30 minutes. This
advancement offers unparalleled speed and sensitivity over conventional testing

methods, poised to revolutionize POCT, especially in disease areas demanding ultra-
early detection.



| IN DEPTH

Key Findings

At the upcoming Lab-on-a-Chip and Microfluidics World Congress 2026, scheduled for
October 27-28, a significant breakthrough in point-of-care (POC) rapid diagnostics is set
to be presented. The discussions will center around a one-pot, room-temperature assay
workflow capable of achieving extremely low attomolar (aM) level detection limits in
serum samples. This system is purported to complete the entire sample-to-answer
process in under 30 minutes, potentially surpassing existing technologies in both

diagnostic speed and sensitivity.

Technical / Clinical Details

The highlighted one-pot, room-temperature assay is enabled by the convergence of
microfluidics and Lab-on-a-Chip platforms. This assay simplifies and accelerates
operations by integrating multiple reagent mixing and temperature control steps into a
single microfluidic chip, all conducted at ambient temperatures. The attomolar detection
limit allows for the ultra-trace detection of specific biomarkers, proving particularly useful
for ultra-early disease diagnosis and the detection of minute quantities of pathogens or
drug compounds. For instance, it is expected to swiftly identify low-concentration targets
such as early cancer markers or initial signs of infectious diseases, which have
historically been challenging to detect. A sample-to-answer time of less than 30 minutes
offers a decisive advantage in emergency medical settings, disaster areas for rapid

diagnosis, or large-scale population screening, supporting immediate decision-making.

Background & Context

Point-of-care testing (POCT) holds immense promise for providing rapid and convenient
diagnostic results at the patient's side, significantly improving patient care. However,
simultaneously meeting the demands for high sensitivity, high specificity, speed, and
cost-effectiveness in POCT device development has remained a significant challenge.
Accurately detecting minute biomarkers from complex biological samples like serum, in
particular, requires advanced technology and sophisticated assay design. Lab-on-a-Chip
and microfluidic technologies are considered promising platforms to overcome these
challenges, enabling reduced reagent consumption, shortened analysis times,

miniaturization, and automation.



Strategic Significance & Outlook

This one-pot, room-temperature assay workflow has the potential to revolutionize the
POCT market and fundamentally change the landscape of diagnostics. Its high
sensitivity and speed are expected to enable earlier detection and quicker therapeutic
intervention for infectious diseases, cancer, and cardiac conditions, thereby significantly
improving patient prognoses. Furthermore, its integration with wearable sensors and
Internet of Things (loT) devices could lead to widespread adoption in home self-
diagnosis and telehealth. This technology is anticipated to make substantial
contributions to global health, especially in developing countries and regions with limited
medical resources, by providing accessible, high-quality diagnostics. In the long term, it
holds promise as a foundational technology for realizing personalized and precision

medicine.

Source: https://www.selectbioconferences.com/loacwc2026
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