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Thank you, tinyML Strategic Partners, 
for committing to take tinyML to the next Level, together
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Making Edge AI A Reality

Accelerate Your Edge Compute 

www.syntiant.com 

http://www.syntiant.com/
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tinyML® Trailblazers
Ultra-low power machine learning at the edge success stories

DEPLOY VISION AI

AT THE EDGE AT SCALE
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Witness potential made possible at analog.com.

Where what if
becomes what is.



tinyML® Trailblazers
Ultra-low power machine learning at the edge success stories



The Leading Development 
Platform for Edge ML

edgeimpulse.com





NEUROMORPHIC 
INTELLIGENCE FOR THE 

SENSOR-EDGE

www.innatera.com







www.st.com/ai

STMicroelectronics provides extensive 

solutions to make tiny 

Machine Learning easy
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ENGINEERING
EXCEPTIONAL
EXPERIENCES
We engineer exceptional experiences
for consumers in the home, at work,
in the car, or on the go.

www.synaptics.com
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Join Growing tinyML Communities:

bb

tinyML - Enabling ultra-low Power ML at the Edge
https://www.meetup.com/tinyML-Enabling-ultra-low-Power-ML-at-the-Edge/

The tinyML Community
https://www.linkedin.com/groups/13694488/

16.2k members in
49 Groups in 41 Countries

4k members 
          &
12.7k followers

https://www.meetup.com/tinyML-Enabling-ultra-low-Power-ML-at-the-Edge/
https://www.linkedin.com/groups/13694488/


Subscribe to
tinyML YouTube Channel

for updates and notifications
(including this video)

www.youtube.com/tinyML 

10.2k subscribers, 623 videos with 368k views 

http://www.youtube.com/tinyML
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tinyML Asia           

Technical Forum
         
      November 16, 2023
       Seoul, South Korea

Call for Presentations and Posters – Deadline August 7
https://www.tinyml.org/event/asia-2023/
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https://www.wevolver.com/article/2023-edge-ai-technology-report

https://www.wevolver.com/article/2023-edge-ai-technology-report


Reminders

youtube.com/tinyml

Slides & Videos will be posted 
tomorrow

tinyml.org/forums

Please use the Q&A window for your 
questions



Martin Peacock

Dr Martin Peacock is an industrial bioelectrochemist with 

over twenty years of biosensor experience, having had 

industrial roles from Abbott Diabetes to GSK, and solving 

technical challenges from continuous glucose monitoring to 

RNA analysis. In recent years Martin has set-up biosensor 

focused companies across the globe from Silicon Valley 
California to Oslo Norway.



Today 
ABSTRACT

One of the last frontiers of the Internet-of-Things and TinyML is collecting

and interpreting chemical, biochemical and biological data. There are

multitudes of solutions for knowing the condition of a system through the

capture of temperature, humidity, position, images etc, but knowing the

chemical and biological condition of a system is still the most unexplored

domain.

In this talk ZP discusses biosensors for a smart bio-edge including sensors

for: viruses, nitrate, purines, oxidative status, capsaicin, and purines;

applications covered in this talk includes Clean Water, Food Quality and

Health.



Call to action

All the easy stuff is done, time for biology



Today

• Quick introduction to ZP and myself

• Why does ZP exist

– IoT, TinyML and the technology/application gaps

• Wearables – Embedded and Transdermal

• IVD (Lab on a chip, Rapid Diagnostic Testing, PoCD, Spot testing)

• Applications:

– Food Quality , Clean Water and Health



Quick resume

 Martin Peacock

 First degree chemistry

 Second degree electrochemistry

 Industrial roles:

 GSK – Medicinal Chemist

 Abbot Diabetes –
Electrochemist

 Companies founded in the last 
4-years:

 Zimmer and Peacock Ltd

 Zimmer and Peacock AS 

 Zimmer and Peacock Inc

 CeeLab

 Aliksir

Scan to connect 

with me on 

LinkedIn



Brief Introduction to ZP
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ZP - Commercial

• Launched - 2014
• ISO13485 – Development and 

manufacturing of biosensor and 
IVDs

• Contract developers and 
manufacturers of electrochemical 
biosensors

• Norway and UK
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ZP Team 



Norway



United Kingdom



Why are we here?

22/08/2023
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Why ZP?
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What makes what we do possible

Low Power Miniaturization Connectivity Cloud 
computing/API

Data 
Sciences/AI/TinyML

Smart phones



Trends in biosensing Miniaturization

CLINICAL LAB ANALYSER TABLE TOP PALM SIZE WEARABLEHAND HELD



Applications

22.08.2023



Electrochemical biosensors

8/22/2023
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7 mm

25 mm



Warning

Electrochemical Sensors are often 

in intimate contact with the sample 

and contain biological material

For every 

application there is 

an accompanying 

TinyML model



Low cost to manufacture and scalable



Configurations

22/08/2023
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Dermis

Subcutaneous Tissue

Wire/filamentMicroneedlesNon-invasive

Epidermis

Implanted



Electroanalytical techniques

Amperometry

Potentiometry
Impedance Spectroscopy

Voltammetry



Voltammetry
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Continuous Measurements

• In-vivo Embedded

• Ex-vivo Wearable

• In-situ soil



Telometry unit with sensors

22.08.2023
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Electrochemical wire 

sensors:

Glucose

Cortisol

Capsule:

Transducer

PCB

Batteries

38 mm

1
5

.6
 m

m



TPL-2020-0069   V1.0

Copyright 2021.  All rights reserved.  Zimmer & Peacock
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Warning
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Week 19

R1-4
or «Even»

R1-3
or «Soha»



Implantable tag
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9 hours



Glucose Sensor – Generation One

22/08/2023
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Enzyme and Polymer

Barrier layer

Glucose

Glucose

GOX-FAD GOX-FADH2

Glucolactone

O2H2O2

V = 650 mV 

vs. Ag/AgClElectrons, 

current



www.PKvitality.com

CGM Smartwatch





Positioning

CONSUMABLE PATCH WITH 
MICROPOINTS

MEDICAL SMARTWATCH
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2020 2025

$9.3B
T2D

T2D
non int.

T2D 
intensive

T1D1

T1D1

T2D 
intensive

T2D non int.

$6B

$14B

•CGM1: A FAST GROWING $14B2 MARKET, WHERE T2D1 IS 
GROWING

4%

CGM

+60%5

96%

BGM1

-3%4
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Microneedle development

22.08.2023 57

MEMs fabrication
Inject molding Other sensor fabrications



•SENSOR: EXCELLENT IRRITATION, IN VITRO 
AND IN VIVO TESTS

1) Mean Absolute Relative Difference, most common metric used to assess the performance of CGM systems  



Architecture Protected by 36 Patents

Electrons

Display

Chemical reaction

1
2

3

5

6 7

4

Interstitial 
fluid

Blood 
vessel Glucose

1) For Upper ISF (micro needles) vs fat ISF (single needle solutions): no lagtime in upper ISF, higher glucose concentration = easier to measure - Federico 
Ribet & Göran Stemme & Niclas Roxhed, Biomedical Microdevices, 2018

TinyML



Some statistics on nitrate

• 1.2 % of global CO2 production is from nitrate 
production

• 1.0 % of global energy production goes into 
nitrate

• 67 % of nitrates are wasted

• Local pollution: blue baby syndrome, 
eutrophication, acidification of soil

• 250 Euros per ton - 2021

8/22/2023
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The 
Problem

22/08/2023
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The 

solution



Progression of the ZP nitrate sensor

8/22/2023
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Products:

Sensing 

element

Soil 

level

30 cm

60 cm



Soil Nitrate Sensor Mesh Starter Kit – WiFI - LoraWAN
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Base 

Station

75-100m 75-100m 75-100m

300m etc.



Field Installation

22/08/2023
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Data

22/08/2023
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Case study one

22/08/2023
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Background

Professor Richard 

Compton - Oxford
Capsaicin



Measuring the hotness of chillies

Analytical Testing Panel Testing Guessing FoodSense



FoodSense



Validation of shopping list
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Electrochemical Method



Iterations 

22/08/2023
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SenseItAll – Discrete Measurement 
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mM, ppm



TAS



Nitrate



Call to action

All the easy stuff is done, time for biology

, biochemistry and chemistry



Thank you



Copyright Notice

This multimedia file is copyright © 2023 by tinyML 
Foundation. All rights reserved. It may not be duplicated 
or distributed in any form without prior written approval.

tinyML® is a registered trademark of the tinyML 
Foundation.

www.tinyml.org



Copyright Notice
This presentation in this publication was presented as a tinyML® Talks webcast. The content reflects the 
opinion of the author(s) and their respective companies. The inclusion of presentations in this publication does 
not constitute an endorsement by tinyML Foundation or the sponsors.

There is no copyright protection claimed by this publication. However, each presentation is the work of the 
authors and their respective companies and may contain copyrighted material. As such, it is strongly 
encouraged that any use reflect proper acknowledgement to the appropriate source. Any questions regarding 
the use of any materials presented should be directed to the author(s) or their companies.

tinyML is a registered trademark of the tinyML Foundation.

www.tinyml.org
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