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Limitations of Biosensors

Mechanical Testing

e Structurally inflexible

oHi -Simulator A S .
PGS L « Limited optimisation (pH, pl, concentration)

*Screw driven Instron
*Hydraulic MTS Machines » Rapid alteration of biosensor interface (fouling)
*Wide range of load cells

R Y W, .  Potential Biocompatibility issues

*Accredited tests (UKAS/ISO

9001) Modification of the surface of biosensor materials

may help address these various issues
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Surface Modification of Biosensors How to Modify Surface Properties

Modification of the interfacial properties of the Organic polvmer membranes
materials in contact with biofluids in order to: 9 poly

¢ Cellulose acetate

* Create a highly selective barrier (binding sites) « Poly(Vinyl Chloride)

* Allow for transport of targeted analytes « Nafion®
* Reduce fouling and maintain performance Self-assembled monolayers

« Improve biocompatibility * Alkyl thiols
¢ Organosilanes

Functional Advantages of Membranes Continuous Monitoring of Blood Lactate

» More flexibility for microfabrication of biosensors

e Controlled porosity allows use in saturated samples Start| Edsich . S
mn 2) )

e Interactions solute/pores provide chemical “gating”

Lactate (mM)

e Easier resolution of mixtures of similar solutes
 Possibility of sample clean-up

» Easier and cheaper mass production
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Calibration of Lactate Enzyme Electrode with Outer,
Cast PVC Membranes Incorporating Different
Amounts of Triton X-100

m A

SEM of Polycarbonate Membrane
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Needle Electrode Section Through Needle Electrode
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Needle Electrode
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Open Microflow

Continuousin-vivo glucose monitoring using 0.06%
w/v EDTA in 0.9% NaCl microflow
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Continuous in-vivo glucose monitoring
without micr oflow.
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In Vivo Monitoring with Needle Electrode




Lactate Monitoring at Higher Shock Levels
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Lactate Monitoring at Low Shock
Levels
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Two Electrode Impedance . .
P Cyclic Voltammogram of Poly (pyrrole) Film

Grown on Gold Interdigitated Electrode

(1 M Pyrrole and 50 mM NacCl)

nm

Cl-
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Conclusions

Interfaces are as important as scale domains

Control with materials becomes more difficult

How far thick and thin films can adapt to biochip
scale is not clear

New innovative manufacture methods will be
required for commercial success
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