Project Description Project: Performance Patch (Wearable Predictive

Diagnostics for War Fighter Maintenance)
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Purpose

» Multi-function performance patch to detect predictive and response biomarkers
of human stress and performance.

» Understand the effect on human physiology and select tissue specific biology
of various common stressors
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Product
« Wearable sensor technology
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 Blood, saliva and sweat biobank
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Path to Impact Project: Performance Patch (Wearable Predictive

Diagnostics for War Fighter Maintenance)

What we have learnt so far?
v" Ethical clearance; Staff onboarded

v' Heat, Muscle, Psychosocial and Sleep Deprivation trials underway
« Additional samples, proposed and approved

v' Initial biofluid data expected Jan 2023

v Developed:
* Robust Data Management Architecture
» Established biobank of samples with projected 32,000 samples / aliquots

v' Sensor platforms

What does that mean for ADF capabilities?

v Predict and Monitor human performance / stress

v' Enable optimised task management during deployment
v Optimise individual and team performance
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PHASE 1: Body and Mind (BaM) Stress Trials (~1.5 years)

Heat stress Musculoskeletal stress Sleep stress Psychosocial stress

Sample collection: Blood, saliva, sweat / Interstitial fluid
Physiology: ECG, HRV, EEG, body temperature, blood pressure, respiration
Physical function: Endurance, muscular strength, muscle soreness, limb circumference
Cognitive function: Cognitive stress test, reaction time tests, fear/anxiety, decision making

Biomarker analysis for proteins, metabolites and miRNA in biofluids

Data analysis: Machine learning, multivariate statistical analysis, Bayesian modelling

Presentation and discussion of Phase 1 findings with Defence stakeholders

PHASE 2: Refinement and field testing of patch technology (~ 2 years)

Biomarker selection from Phase 1 for integration into sensors

Refinement of optoelectronic sensors and subdermal interstitial sampling

Field testing; sensor data collection; sampling of interstitial fluid; environmental monitoring

Data analysis: Machine learning, multivariate statistical analysis, Bayesian modelling

Presentation and discussion of Phase 2 findings with Defence stakeholders
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