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Problem

Breast cancer affects more than 1 million 

women each year

1 in 8 women will develop breast cancer at 

some stage of their life

80% of those women can be saved, if the 

tumor is noticed and treated at early stage

Regular screening could effectively 

increase a quality of breast cancer 

treatment

Source: Tsunematsu, Ministry of Health, Labor and Welfare of Japan, Russian Academy of Science 2
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Solution

MammoTester is a portable and safe breast cancer scanner

Key principles:

• Early detection of breast tissue abnormalities (from 5 mm)

• Quick results in real-time (less than 1 min)

• Easy to use and comfortable

• Portable device (weight: 500-600 g)

• Non-invasive, completely painless

• No harmful radiation

• Low cost
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Prototype



Technology
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Electrical properties of cancer and healthy tissues are different

It is possible to detect abnormal tissues growth by defining these 

differences:

1. MammoTester is placed on the mammary gland

2. weak alternating current is passed through the surface of the breast

3. it creates picture of electrical potentials distribution that contains 

information about new possible formations in 4 areas

Comparison of electric impedances among themselves and choice the 

least one allows to determine the location of the tumor with proximity up to 

the quadrant

The method of electrobioimpedance mammography is recognized as a method of early cancer detection 

by the Ministry of Health in Russia (Standard F05.20.001, valid from 01.01.2018)
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Comparison with commonly used breast scanning techniques
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Mammography 

(X-Rays)
Ultrasound

Magnetic

Resonance 

Imaging (MRI)

Mammograph

MAIK (Russia)
MammoTester

Time of procedure 10-15 min 15-30 min 30-60 min 5 min Less than 1 min

Sensitivity* 78% 49% 80% 80% 80%

Price High (from $65 Th) High (from $30 Th) High (from $1 M) Middle ($6 Th)
Low 

(from $250**)

Portability No No No Yes Yes

Use in pre-surgery

cabinet
No

Yes (but expensive 

& uncomfortable)
No Yes Yes

Use in Telemedicine

(automatic algorithm)
No No No No Yes

Automatic image 

analysis algorithm

No No No No Yes

* Concerning 1st -2nd stage of cancer ** Cost of Mammotester



Business model

Possible revenue cash flows

1. sale of MammoTester

2. fees for the Software use

Potential customers

1. medical centres for:

• diagnostics (also in pre-surgery 

cabinets)

• telemedicine

2. private users

Industrial sample
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Plan

Actions 2019 2020 2021

Industrial design production and laboratory

testing sessions

Technical research, medical testing

Certification

Organization of production
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Request

Investment – $1 Mln

1. Industrial design production and laboratory testing sessions - ₽26 Th

2. Technical research, medical testing - $34 Th

3. Certification - $ 30 Th

4. Organization of production - $910 Th

Offer – 30% of a company

Figures:

1. IRR – more than 20%

2. Payback period – 1,7-3,4 years

* $1 = ₽66
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Key current results

Got financial support from 

Foundation for Assistance to 

Small Innovative Enterprises

Total subsidy – ₽20 Mln ($310 Th)

Prototype is made and tested 
Possibility of tumor tissue detection up to 5 mm is proved 

(more than 200 studies)

Software is made Software is tested on doctors' computers (data transfer and analysis)

Industrial design is made Full time of scanning – 5 sec

Clinical studies of industrial

design are in process

Clinical studies are in Pavlov First St. Petersburg State Medical University 

with 3 doctors

We made more 300 pictures  

The algorithm of automatic image analysis based on a new criterion, which 

with medical efficiency better than 80% shows the average difference 

between healthy and tumor problems is defined as 22.6%.
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Team 

1. Valentin Shapovalov - D.Sc., professor, winner of the USSR Council of Ministers award, Has 

more than 40 years of R&D experience. The author of serial products of medical equipment (in 

Russia there are more than 4000 devices and complexes)

2. Andrey Kozirev - D.Sc., professor, scientist in electronics, consultant (Samsung , LG, London 

Imperial College, Paratek Microwave Inc, Motorola, etc.)

3. Victor Amosov – M.D., professor, Head of the Department of radiology and rentgenology in 

Pavlov First Saint Petersburg State Medical University

4. 10 highly qualified engineers & mathematician & mathematician & doctors'
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Company Intellectual Program Systems

More than 30 years of experience in a sphere of 

microwave materials and devices. Users:

1. Power Machines (Russia)

2. Paratek Microwave Inc. (USA)

3. Gennum Inc. (Canada)

4. Imperial College London (UK)

The team developed and tested a microwave probe 

for dynamic monitoring of dielectric parameters of materials
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Current projects:

1. Mammotester (stage: 

clinical trials)

2. Non-invasive devices for 

glucose measurements 

(stage: R&D)

3. Reagent-free urine 

analyzer (?)



Latest news

To date, together with doctors received more than 300 images of breast women 
and women with breast cancer.The challenge for mathematicians is to research 
and find algorithms for automatic image analysis to detect cancer cases.8 
attributes were evaluated after Z-transformation: 

Average values of attributes and standard deviations, as well as p-values by 
student's criterion are given in the table. Found differences are highlighted in red

N Scope standard 

deviation

Height Height

25%rate

Cancer 20
4.00(1.10) 16.57 40.6(11.15) 0.53

healthy 34
4.65(1.00) 14.83 47.06(10) 0.41

The constructed criterion gives the difference between the mean values of 
cancer and healthy more 22%
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Working principal

The symmetry breakdown of electric potential in the 4-cell distribution from the surface of the breast 

and it indicators new abnormal tissue formation.

In healthy breast without any formations the 

pattern of electric potentials on the surface of the 

breast is symmetrical.

In a breast with abnormal tissues formation the 

pattern of electric potentials on the surface of the 

breast is not symmetrical. 
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First results from medical testing sessions
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No tumors The tumor is 15 mm (depth 1-2 mm)

The tumor is 15 mm (depth 15 mm)The tumor is 8 mm (depth 1-2 mm)



Market

Region Population (Th)

Target audience 

(women, older 50 –

20,3%, Th)

Women who are 

actively monitoring

their health (1%, Th)

Number of payable 

customers 

(22,9%, Th)

Market volume 

($, Mln)*

EU 510 056 103 541 1 035 237 59

USA 327 200 66 421 664 152 38

India 1 339 000 271 817 2 718 622 155

Russia 146 545 29 748 297 68 17

Japan 126 087 25 595 255 58 14,5

* Formula: Cost of Mammotester ($250) * Number of payable customers 

Market volume: 

1. Japan – no less than $14,5 Mln

2. EU – no less than $60 Mln

3. Russia – no less than $17 Mln

4. USA – no less than $38 Mln

5. India – no less than $155 Mln
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Patent
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Letters of interest (1/2)

17



Letters of interest(2/2)
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