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Wearable, Minimally Invasive Continuous
Monitoring Devices

Daily Wear Devices
Patient-Centric
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Challenges in Continuous Glucose Monitoring

Implanted Sensors:
Foreign body response
Capsule formation

Drift-Sensor and Environment

Chemical Interferents

Non-lnvasive Sensors
Lack of specificity

Complex instrumentation

Sampling (‘Inline’) Sensors
‘Local’ concentrations
Sampling rate
Carry over
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356/427
1287633

detected directly through the skin as a measure of the
amount of substrate. Polarographic electrodes or en-
employed as skin-contact analyzers
measurement of oxygen or hydro-

gen peroxide to quantitatively determine
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ements are made. Colorimetric
detection methods are also employed.
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Principle

Modality

Compartment

Invasive

Kromoscopy
Photoacoustic spectroscopy
Optical coherence tomography

Scattering/occlusion spectroscopy.

Polarimetry

Thermal infrared
Fluorescence

Raman spectroscopy
MIR spectroscopy

NIR spectroscopy
Impedance spectroscopy
Skin suction blister
Sonophoresis

Reverse iontophoresis
Micropore/microneedle
Intravenous implantable
Microdialysis
Subcutaneous sensor

Optical
Optical
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Optical
Optical
Optical
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Transdermal
Subcutaneous
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Subcutaneous
Subcutaneous
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ISF/anterior chamber
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Capillary blood
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Capillary blood/ISF

Venous blood
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Non-invasive
Non-invasive
Non-invasive
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Non-invasive
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Minimally invasive

Invasive
Invasive
Invasive
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Probing Membrane Diffusivity with SECM
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Epoxy-PU membrane

Enzyme layer

Gold layer

Photoresist




Fabrication of in situ yspike Sensors

Silicone Mould

Master Machined SU8-100 Microspikes

by Electric Discharge
Milling

Gold Coated pSpikes

Then functionalised
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Inlets

«4—PDMS  microfluidics
Outlet platform

Silver pad Glass slide

\

Current[nA]
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Ag/AgCl reference electrode

Microspikes
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Mechanical characterisation

High Safety Margin
Axial Force/lnsertion Force
100N/5N =20:1




Skin Penetration
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Post insertion too looks good!

Titration
Sample 7 - Overlay
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Sampe time (B)

F1 - Valproic acid |




Measuring Conformational Change on a
Nanoparticle Surface

Mean particle diameter (nm)
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Electrochemical Sensing: Exploiting
Distance Dependence of Electron Transfer
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A DNA Aptamer Against Lysozyme

SWV at S0z vs. 50-1050nM ysozyme
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Aptamer Beacon Assembly
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