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7. Bioelectronic Application

7.1 Biochemical Sensing

Biomarkers
classification

Gene based

* Nuclear DNA

* Mitochondrial DNA
* RNA

* mRNA

* MicroRNA
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Other
categories

Disease
based

Protein based

* Prediction biomarkers
* Detection biomarkers
* Diagnostic biomarkers
Prognostic biomarkers

* Imaging biomarkers
* In-silico biomarkers
* Pathological biomarkers

* Proteins
* Peptides
* Antibodies

Source
based

Metabolism
based

Lipids

* Carbohydrates
* Enzymes

* Metabolites

Blood

: if;;‘;”a Biomarkers are biological molecules found in body fluids such

. Tissues aS blood, etc., and in other body tissues which can offer the
signs of some normalized or abnormal pathophysiologic

conditions, or a disease.
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7. Bioelectronic Application

7.1 Biochemical Sensing
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Fluorescence In Situ Hybridization
PCR: Polymerase Chain Reaction

MS: Mass Spectrometry

LC-MS: Liquid Chromatography-Mass
Spectrometry

GC-MS: Gas Chromatography-Mass
Spectrometry

2-DE: Two-dimensional gel electrophoresis

NMR: Nuclear Magnetic Resonance
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7. Bioelectronic Application

7.1 Biochemical Sensing
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7. Bioelectronic Application

- B el wmw Substrate (e Glucose)
7.1 Biochemical Sensing o < X‘X v i

O o
% Invasive———non-invasive/semi-invasive Fao, s ™ rodic Gumns

% Color change (qualitative)——Electrochemical readout (quantitative)
% Single use——long time use
*» Fast response
% High resolution

s Integration
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e I Science
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Is the sensor, which remains in
the body for up to six days,
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7. Bioelectronic Application

7.1 Biochemical Sensing

Eyeglasses
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Smart contact lens
(glucose)

Chem-phys hybrid |
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Integrated
sensor array
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Mouthguard
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Graphene-based

ﬁ] tooth sensor
(bacteria)
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'f‘ : Microfluidic
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Wearable diagnostics | y| ===z
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&
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Self-powered textile-
based biosensor
(lactate)
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7. Bioelectronic Application

7.1 Biochemical Sensing
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7. Bioelectronic Application

7.1 Biochemical Sensing
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7. Bioelectronic Application

7.1 Biochemical Sensing
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7. Bioelectronic Application

7.1 Biochemical Sensing
ISM

2.303RT
E=E’+=——log a;
a) K* Ionophores NH,* Ionophore
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Preparation of the ISM: the membranes were prepared by drop-casting a THF

ion-binding rece ptO I's crown ethers mixture containing high molecular weight PVC (36.5 wt.%), diisodecyl adipate
] ] ] (60.5 wt.%), potassium tetrakis(4-chlorophenyl)-borate (0.5 wt.%) and potassium
* matrix Supportlng materia |, PVC ionophore Ill (2.5 wt.%) onto a glass slide. The size of the membrane was
« Plasticizer defined by confining the liquid with a rubber ring. The mixture was allowed to
e jonic sites dry at ambient conditions and peeled-off with the rubber ring.
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7. Bioelectronic Application
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7.1 Biochemical Sensing
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7. Bioelectronic Application Coﬁ
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7. Bioelectronic Application
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7.1 Biochemical Sensing
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Figure 7. A,C,E) Typical Ip vs. Vi and B,D,E) typical Ip vs. time curves of the OECT devices using MWCNT-CHIT/GOx/Pt (A, B), CHIT/GOx/Pt-NPs/Pt
(C, D), and CHIT/GOx/Pt (E, F) gate electrodes. In (A, C, E) the devices are characterized in blank (I) and 100 uM glucose (1) PBS (pH 7.2) solutions.

For I vs. time curves, V; is fixed at 0.4 V; Glucose additions: in B and F, a—e: 0.5, 1, 10, 100 uM and 1 mM; in D, a—d: 0.005, 0.05, 0.5, and 5 pm.
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7. Bioelectronic Application

7.1 Biochemical Sensing
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7. Bioelectronic Application

7.1 Biochemical Sensing

Glucose/Lactate

(500 pes | 99
loosl (M) (200) | (5)
‘ (100) |
50
0.05{ 50" 1) |
\
0.04{"%
i(2)
Lactate '
(mM)
Baseline
100 s . 0.01 0.1 1 10
Time [Lactate] (mM)
‘ Technische Bioelectronics and Neuromorphic Computing with Organic Electrochemical Transistors
‘ Universitat Peiyun Li .
Dresden Summer term 2026 Sci. Adv. 201 8:4: eaat0911



7. Bioelectronic Application

7.1 Biochemical Sensing Protein
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7. Bioelectronic Application
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7. Bioelectronic Application

7.1 Biochemical Sensing
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7. Bioelectronic Application
7.1 Biochemical Sensing Clickable OECT
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7. Bioelectronic Application

7.1 Biochemical Sensing Cell
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7. Bioelectronic Application
7.2 Electrophysiology Signal Detection
Electrophysiology Signal
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7. Bioelectronic Application
7.2 Electrophysiology Signal Detection
Electrophysiology Signal
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7. Bioelectronic Application
7.2 Electrophysiology Signal Detection
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7. Bioelectronic Application
7.2 Electrophysiology Signal Detection
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7. Bioelectronic Application
7.2 Electrophysiology Signal Detection
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7. Bioelectronic Application
7.2 Electrophysiology Signal Detection

In vivo ECoG In vivo Stimulate

a) OECT Electrode

Flexible probe
a) N

parylene \‘
film
b) UL L Lt ; °
_\ ; 53 sl s
parylene itd
Nl 3> —
_ANIE R,
/::i‘é;?"- Y% r / S2 Ny My A AN W Lo WA A o N i
shuttle /
. - 10 ms

Nat. Commun. 4, 1575(2013)

Adv. Mater. 2015, 27, 4405-4410

Technische Bioelectronics and Neuromorphic Computing with Organic Electrochemical Transistors
: b Peivun Li DRESDEN
‘ Universitat y Page26 concept

Dresden Summer term 2026



7. Bioelectronic Application

7.2 Electrophysiology Signal Detection
Inverter Amplifier
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7. Bioelectronic Application
7.2 Electrophysiology Signal Detection
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7. Bioelectronic Application
7.2 Electrophysiology Signal Detection
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7. Bioelectronic Application

7.2 Electrophysiology Signal Detection
Inverter Amplifier
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7. Bioelectronic Application

Summary
Wearable
Implantable

= Stretchable

= Adhesion = |mmune response

» Humidity/Sweat = Array uniformity

» |ntegrated with wireless chips & energy supply = Signal processing&classification
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