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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

https://www.linkedin.com/in/martinpeacock/

martinpeacock@zimmerpeacock.com

https://www.linkedin.com/in/martinpeacock/
mailto:martinpeacock@zimmerpeacock.com


ZP Background – who are we?

• Formed in 2014.

• Locations: USA, UK, Norway and Indonesia

• Products: Standard Products for Sensor Developers

• Services:
• Contract Development

• Contract Troubleshooting

• Contract Manufacturing

• Contract Commercialization: Packaging, Logistics, Sales 
Channels Etc.

• IP development



Zimmer and Peacock



Capabilities

• BioMEMS

• Screen Printing

• Digital printing

• Electronics

• Mechanical Engineering

• iOS Development

• Cloud databases

• Biosensor Manufacturing

• Microfluidics

• Rapid Prototyping/minimum 
viable product

• Seamstress

• IP Development - Patents



What do sensors mean for 

• We like measuring things and sensing 
things?



What is electrochemistry?

• Definition One - Electrochemistry is a subject studied by electrochemists, who all think it
is very important

• Definition Two – Electrochemistry is one of the sciences best suited for integrating
chemistry/biology with electronics, AI,The Cloud and Big Data

• Definition Four – Electrochemistry is a commercially important science, but not
commonly taught at University

• Definition Five - Electrochemistry is the study of the relationship between electricity,
and an identifiable chemical/biology change, with either electricity considered an
outcome of a particular chemical change or vice versa.
• Definition of 5 A – The conversion of chemistry or biology quickly to data to information



Applications of electrochemistry

Study of 
corrosion

Power and 
Energy: 

capacitors, fuel 
cells and 

batteries, solar 
cells

Electroanalysis 
– sensors and 

biosensors

Electrolysis/
Electrochemical 

Synthesis



What can electrochemistry do for you?



Hardware

Counter electrode

Reference electrode

Working electrode

Old fashioned



Electroanalytical chemistry - How does our 
science work?

Amperometric
PotentiometricVoltammetric



Introduction

Voltammetric



Cyclic voltammetry versus absorption 
spectroscopy

Cyclic voltammetry Absorption spectroscopy

Randles−Sevcik equation

Beer-Lambert Law



Cuvettes and chips

Cuvette Chip



Cyclic voltammetry

1 mM potassium 
ferrocyanide and 1 mM 
ferricyanide in 1 M NaCl



Waveform/Excitation – Cyclic Voltammetry

Beginning

Middle 

End Beginning

Middle 

End

Randles–Sevcik equation

Wave form Voltammogram



CV simulations

Ferro/ferricyanide Capsaicin



Cyclic voltammetry



Cyclic voltammetry

ip  concentration



CV demo



Amperometric wave form

Voltage

Time

Beginning End Beginning End

Ficks 2nd Law of diffusion



Potentiometric sensors

pH equation derived from
the Nernst equation



Potentiometric Equation 



Chemical sensors for food analysis and quality control 262/6/2020
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Nernst equation



Potentiometry demo



Biosensors



An anatomy lesson

Counter electrode

Reference electrode

Working electrode



Screen printed electrodes

99 cents



Wearables



What does a signal look like?

Amperometric
Glucose Sensor

Potentiometric pH 
Sensor



Applications Sensors

+

Ferric Reducing Ability of Plasma – Total Antioxidant Status



Turning a conductive surface into a biosensor

Counter electrode

Reference electrode

Working electrode

Biological recognition 
element onto the surface 
of the working electrode 



Turning an electrode into a 
sensor

Electrode

Enzyme layer

Barrier layer



Functionalization

• Metal oxide – pH

• Ionophores – potassium, sodium, ammonium (0.13 nM)

• Enzymes – glucose, lactate

• Antibodies – Proteins and bacteria (1 µm)



Electrodes are very versatile

Glucose oxidase

Lactate oxidase

Valinomycin 

Iridium Oxide



Technology trends in the sensor world IVD

LAB POC WEARABLE

ELECTRONIC SKIN/Second Skin

Not just medical Not just the sick

Invasive and Minimally Invasive



What’s hot right now?



Clark electrode – oxygen sensor – first 
biosensor





ZP Sensor Data



Amperometry - Glucose



Bioelectroanalytical chemistry is the 
science/technology behind BGM
• Why electrochemistry

• Easy to manufacture

• Low cost

• Runs really well under 
ambient conditions

• Limited sample preparation

• One of the most direct ways 
of turning 
chemical/biochemical 
events into electrical signal



How is the type one glucose sensor working-
Gen 1 

Direction of electron flow



Electrochemical detection of glucose

• Description



Electrochemistry wasn’t the first choice



Lactate



Lactate Oxidase 



Microfluidics



Microfluidics and sensors

Credit card

https://www.youtube.com/watch?v=IYdeRfqn92s&feature=em
b_logo

https://www.youtube.com/watch?v=962sjUQLJQE
&feature=emb_logo

https://www.youtube.com/watch?v=IYdeRfqn92s&feature=emb_logo
https://www.youtube.com/watch?v=962sjUQLJQE&feature=emb_logo


Classic sensors – a quick look at the history of 
the market

2 to 5 cents to manufacture

99 cent electrode
Glucose strip

iSTAT - Abbott

Credit Card

EPOC - Siemens



Case Study - measuring the 
hotness of chillies



What is ‘hotness’
Heat you feel is a subjective experience ≈ 
Objective measurement x personal sensitivity

Subjective experience ≈ objective measurement x personal sensitivity
Every person in
every culture has a
different sensitivity

In my opinion this 
tastes hot 

SUBJECTIVE 
EXPERIENCE

OBJECTIVE
MEASUREMENT



The competition

Analytical Testing Panel Testing



Roadmap



THC/CBD

CBN



Background



Idea



Technology trends in the sensor world IVD

LAB POC WEARABLE ELECTRONIC SKIN

Not just 
medical

Not just the 
sick

Invasive and Minimally Invasive



World wide media interest



Quiz – spot the difference

ChilliPotAnaPot



Case studies – Chilli Sensor

• Hotness measurement

Capsaicin

Dopamine



What we do – the science



Signal to user friendly number

Signal



Our shopping list



Validation of shopping list

HPLC 
method

Electrochemical Method



Scoville score



Two Demos

• AnaPot 

• FoodSense



Our connections to USN

• Bachelors

• Masters

• PhDs

• Employees 



Summary

Thank you

https://www.zimmerpeacocktech.com/2020/02/05/usn-
introduction-to-biosensors/

https://www.zimmerpeacocktech.com/2020/02/05/usn-introduction-to-biosensors/

