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ThermoBeat
Life Moves Fast. Never Skip a Beat.



ThermoBeat

2

Pacemakers must be replaced every 5-7 years, resulting in financial, 
medical, and emotional consequences for patients and their families. 

Additionally, patients and doctors alike lack proper tools to interpret 
pacemaker data in a way which is beneficial for the wellbeing of the patient. 
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Many are affected.MAPS AND INFOGRAPHICS

United States Infographic
Ty’Meisha Sloan is an 11-year old girl born with a slow 

beating heart. Doctors gave her a pacemaker at just 

five days old to regulate her heartbeat. 

Since then, she has undergone 4 surgeries to replace 

the batteries of her pacemaker, each time - more 

arduous than the last. It is estimated she will have to 

endure ten more surgeries in her lifetime, increasing 

the risk of complications and longer recovery times 

brought on by each successive surgery. 

For Ty’Meisha and countless more, people who 

depend on pacemakers for their very lives, we 

desperately need to eliminate the undue suffering and 

pain.



ThermoBeat

4

Testimonials

We’ve consulted with doctors and specialists in the field to seek out and evaluate the struggles that pacemaker users were 

forced to face on an everyday basis. 

We also reached out to pacemaker users as well as their families, inquiring about their struggles with their pacemakers and 

what they would improve on them. 

They’ve told us that the pacemakers themselves did not bring much bother. It was all the countless emotional strings, like 

waiting for their grandfather to return from the hospital, or worrying if this was the last time he would have surgery.  

Imagine the struggles of the 600 000 people who require pacemaker surgery every year, and the anxiety and stresses of 

the 3 million people currently living with a pacemaker as they count down to their next surgery

This feedback strongly influenced our design. Because of the “hands off” approach to our self-charging pacemaker, 

patients can install, forget, and live their lives normally again. 

They’re no longer living on a timer. 
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“If the safety standard can be upheld, 
then a long term solution to decrease the 

number of surgeries [to replace a 
battery] could be a huge advantage …” 

Lionel Newton
Pacemaker Patient                                                                                            Head of Cardiology, U of T

“Pacemaker patients face problems well 
beyond their physical health. It is a 

systemic issue, affecting their emotional 
and physical wellbeing. They need to 
heal and recover, not count down the 

years until the next dangerous 
procedure.”

Dr. Paul Dorian

“My grandfather has a pacemaker and 
every couple of years or so, he has to get 
surgery to get his pacemaker’s batteries 

changed. It really worries our family 
because we never know if the surgery 

will be his last.”

Anonymous

Testimonials
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Once a heart arrhythmia is 

detected in a patient, they are 

scheduled to receive a pacemaker.  

Once implanted, the pacemaker 

lasts for a period of 5-7 years.

Following this period, patients 

must receive another surgery to 

replace the battery of the 

pacemaker. 

Implantation Function Replacement

A Patient’s Journey

It is clear to us at ThermoBeat that the replacement of batteries is unnecessary. The majority of patients will require 3 
surgeries in their lifetime to attain new batteries, while others must undergo many more. So why not eliminate the need for 
these strenuous surgeries?
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Challenges

Financial

Surgery puts a burden on 

patients and their families as 

they have to save for the cost 

of surgery every 5-7 years. 

Emotional

Repetitive surgery causes 

patient to feel financial and 

emotional burden on families. 

May also create emotional 

stress for families of patients, 

especially those who are older. 

Medical

Repetitive pacemaker surgery 

requires physical surgery, 

which strains the body, 

especially as patients get older. 

Recovery times and the chance 

of biological rejection also 

increase.
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Medical

1
As patients get older and they are required to undergo more surgeries to 

replace the pacemaker battery, their risk of surgical complications and 

even death increases.

Element One

Result By eliminating any surgeries beyond the initial implantation, we 

can reduce the stress on patients’ bodies and improve their lives 

immeasurably. 

2 Element Two
Patients also face long recovery times due to their surgeries. 
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Financial

1
Pacemaker battery replacement procedures are extremely expensive, 

and cost upwards of $10,000 per operation.

Element One

2 After every replacement, pacemaker patients cannot work and cannot 

provide for dependents who rely on them. The result is  tremendous 

financial stress on patients who should be focussed on their well-being 

and health, not matters of money. 

Element Two

After every replacement, pacemaker patients cannot work and 

cannot provide for dependents who rely on them. The result is that 

we are placing tremendous financial stress on patients who should be 

focussed on their well-being and health, not money.  

Result
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Emotional

1
Element One

2
Replacement surgeries, like any other surgery, can cause patients 

emotional harm and anxiety. This is especially the case in older patients, 

which comprises the majority of pacemaker users. 

Result
No surgeries, no worrisome families and patients, and the patient 

themselves feel like less of an emotional burden on their families. 

Pacemaker patients are not alone in their struggles, they have parents, 

siblings and children who accompany and support them through their 

recovery process. Families naturally agonize and fret over the treatment 

and care of their loved ones.

Element Two
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The crux of the problem lies in that an repetitive surgical procedures needs 

to be repeatedly performed on an increasingly aging patient. How do we 

solve this problem? 

Simply put, we rely on the body. More specifically, we harness the internal 

thermal heat that the body naturally generates and use it to power the 

pacemaker, which in turn powers the heart. Since the pacemaker needs no 

power source besides the body, there are no replacement surgeries, and 

therefore none of the associated medical, financial, or emotional burdens. As 

well, ThermoBeat hopes to leverage AI in the future to take advantage of the 

wealth of data collected by pacemaker sensors, creating informed algorithms 

capable of predicting heart anomalies before they occur. 

Our Solution

Heart
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Our pacemaker will use a thermoelectric generator to generate energy which is capable of 

powering the pacemaker. Thermoelectric generators (TEGs) convert the thermal energy of the 

body into energy which is capable of powering the electrical capabilities of a pacemaker 

indefinitely. 

How does this work?

Thermoelectric 
Generator 
(TEG)

Data Gathering 
Sensors
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Thermoelectric generators work as a result of the Seebeck effect, wherein a temperature 
differential causes thermal energy to be converted into electrical energy. TEGs consist of a 
p-junction and an n-junction. When there is a temperature differential between the two sides, 
electrons flow from the warmer side to the cooler side, creating current which is proportional to 
the power generated by the pacemaker. 

Only a 5 ℃ temperature differential between the junctions is required to generate the necessary 
energy, with the average temperature differential in the chest being 7 ℃. 

How does this work?
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Comparison

Make & Model Type of Charging Battery Life Replenishing

Lithium Iodide Battery Standard Batteries 5-7 years Replace Battery ($)

Micra Battery Standard Batteries 12.5 years Proprietary docking station

ThermoBeat Thermal Charging    ∞ Body heat  
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How Pacemaker Data is Currently Used 

Step Two

Step One Step Three

1

2

3

Every 6 months, a patient with a pacemaker will see their doctor to have 
a “data dump” performed.

Step One

The pacemaker wirelessly uploads the sensor data from the previous 6 
months - currently consisting of activity sensors, blood pressure sensors, 
cardiac rhythm sensors and heart rate monitors - to a computer 

Step Two

The computer analyzes the data to determine the functionality and 
efficiency of the pacemaker. If the pacemaker is deemed functional, the 
patient is released. NO further evaluation or synthesis of the data is 
performed. 

Step Three

Pacemaker sensors are only used to adjust the 
settings of the pacemaker to ensure proper 
maintenance of electrical shocks keeping the heart in 
rhythm. No effort is currently made to effectively 
synthesize this information to provide health benefits 
to the patient. That’s where ThermoBeat differs … 
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Disease Detection
Analyze data using AI to detect 

irregularities over time, predict 

potential heart attacks or other 

health issues. 

Provide relevant information to 

patients about activity, heart rate 

variability, blood pressure and 

oxygen saturation to patients. 

Personalized Treatment

Provide sensor data to doctors to allow 

them to make more informed decisions 

about patient health. Eventually 

incorporate machine learning to create 

personalized health plans. 

Leveraging AI

How ThermoBeat Uses Pacemaker Data

Patient Data



ThermoBeat

17

Value Proposition

ThermoBeat users can 

experience better health and 

peace of mind without the 

stress and worry of repeated 

surgeries to replace their 

conventional pacemaker's 

batteries

Customer 
Relations

ThermoBeat users can give 

feedback about their 

experience with our 

pacemaker when they visit the 

doctor for their checkup

Customer 
Segments/Channels

ThermoBeat's solution makes 

economical and biological sense 

for any patient below the age of 

70 as these patients will require 

several more surgeries in their 

life.

Key 
Partners/Resources

Our component suppliers, 

Hospitals, Pharmaceutical 

Companies, Doctors, BioMedical 

Zone, Incubators, Insurance, 

Engineers 

Revenue Model
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Future Development Timeline

Completion of Prototype
August 2018

Completion of Version 1 + Funding + 
Incorporation 
October 2018

Clinical Trials
             March 2022

September 2018

Resource Acquisition + Start 
Designing Version 1

November 2018

Funding from investors and 
crowdfunding platforms + 

File for Patent

01 02 03 04Start 04   05
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Flexible and 
Smaller TEG

Cost: $500 max

Pacemaker 
Components
Cost: $1000 max

Psikick Chip
Cost: Unknown 

Technical Development Business Development

Incorporation
Cost: $275

Patent
Cost: $3500 (estimate)

Estimated Total: $5225+
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william.blair@ucc.on.ca

William Blair Antonia Knoth

Meet our Team

aknoth@havergal.on.ca

https://www.linkedin.com/in/william-blair-3577a1144/
https://www.linkedin.com/in/antonia-knoth-4a881314a/
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Summary

Problem Market Tech Implications Future

Batteries
Lack of synthesis 
of sensor data

Over 3 million have 
pacemakers
600 000 are 
implanted every 
year 

Thermoelectric 
Generator
AI/ML

Medical
Emotional
Financial

Lower costs
Retain more 
data
Flexible TEG



ThermoBeat

22

Innovating the Pacemaker Industry


