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• Pancreatic Enzyme –

degradable biomaterial film 

over interdigitated sensors

• Schematic of capsule sensing system for pancreatic diagnostics

IDE SensorBiomaterial

• Impedance response of 

gelatin films to specific (top) 

and non-specific (bottom) 

enzymes

• Wireless Network

• Glucose monitoring

• Bioprocess Monitoring of Bioreactor

Sensors

Voyager: Microsystems for Minimally-Invasive 

Diagnostics and Wireless Sensing

Bio-Nanomaterials for Advanced Microsystems

TMV-VLP based immuno-sensing on 

(a) optical and (b) impedimetric transducers 

300 nm

(a) Core/shell nanoelectrode and 

(b) metal-coated TMV1Cys on surface 

(a) (b)

(a) Tobacco mosaic virus and (b) genetic engineering strategies

Scholthof, APS, 2005
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Development of Integrated Microsystems for (left) point-of-care-testing and (right) bio energy harvesting

µTAS for Biofilm Characterization & Treatment
Microsystems enable reliable 

characterization of biofilm growth and 

treatment

Real-time 

monitoring of 

biofilm growth 

and treatment

Bioelectric effect 

treatment results in 

increased treatment 

efficacy

Microsystems allow integrated sensors 

and autonomous microsystems for in 

vivo biofilm detection and treatment

Parallel Electrodes

Catheter

● Mucus 

degradation by 

bacteria

● Serotonin 

production by 

RIN14b cells

CHARACTERIZE

Custom Designed Cell Culture 

Device with Integrated 

Electrodes

e-Gut: Gut-Brain-Axis Exploratory Platform
Impedance: Tissue Culture

Tissue Culture Membrane

Electrochemistry: Serotonin Sensing

The Gut Feeling ?!

Gold Electrodes for Impedance

Carbon Working Electrode

Ag/AgCl Reference Electrode

Counter Electrode

CACO2

MTX-HT29

RIN14B

Psycho-active Gut Bacteria

Small chain fatty acids (sfcas)

Serotonin

Crayfish Neuron

Mucus Layer

● Physiological 

conditions

● Fluid flow

● Intestinal villi


