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INTRODUCTION METHODOLOGY

Soil health monitoring is a critical component of sus-
tainable agriculture, particularly in optimizing fertilizer
improving crop

application, soil conservation and

productivity.

The resource is not easily accessible. Soil health is declin-
ing, without monitoring strategies further decline is inevi-

table (Liu et al., 2023;De Bruyn & Andrews, 2016)
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Fig 1: Soil health monitoring role in informed decision making

Project aim: Development of low-cost soil eco friendly

biosensors using block printing techniques and biode-

gradable conductive ink.

Project Objectives

1. Carry out extensive stakeholder engagement in

smallholder farm networks in Kenya.

2. Co-create zero waste NO3- and Pi proof of con-

cept biosensors.

3. Validation of the biosensor technology.
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Fig 5: Soil testing awareness and interest
in the technology.

CONCLUSIONS/FUTURE PRERSPECTIVES

Fig 2: Diagrammatic illustration of Nitrate
sensor fabrication process.

RESULTS

- Sensor Electrode Fabrication

eProcess refinement for scalable sensor production

eNext steps: Optimize for reproducibility and large-scale
feasibility

oSuccessful development of a stable
egg yolk-based conductive ink .

eCost comparison: Block-printed e0ngoing trials: Enzyme modifications to refine detection

carbon electrode: ~£0.06 per elec- accuracy.
trode vs commercial electrodes at £2
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Fig 3:(a) Block carving (b) Hydrophobic layer ( c¢) Conductive Funding: EPSRC and NERC

ink and (d) Sensor electrode printing.

Fig 4: Chronoamperometry of NaNo3 concen-
trations at 30 second’s run.



