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Next generation Metabolic Health Self-monitoring Device 

In Prevention and Management of Chronic Disease



Executive summary

Company
R&D Intercell invented the life changing breakthrough technology for metabolic health self-monitoring, allowing to 
monitor blood glucose, calorie intake and blood pressure noninvasive in real time, applicable in healthcare and 
wellbeing for prevention and treatment of non-communicable chronic diseases. 

Problem

UN Sustainable Development Goals - Goal 3. Ensure healthy lives and promote well-being for all at all ages. Non-
communicable diseases prevention and treatment. Metabolic Health self-monitoring technologies, actionable in 
Prevention and Management of Diabetes and interrelated Cardiovascular and Renal Diseases. 

Solution

We discovered the biomarker of metabolic health unknown before – osmotic pressure of intercellular substance of 
human living tissue, characterizing cell metabolism, and invented the breakthrough platform technology for health 
self-monitoring, actionable in prevention of diabetes and interrelated chronic diseases – early detection and 
diagnoses, monitoring of disease progression. Technology allows to monitor blood glucose, calorie intake and blood 
pressure continuous and noninvasive by means of real time measurement of osmotic pressure of epidermis by 

sensors placed on the skin surface  WO2021101416 METHOD AND DEVICE FOR LIVING TISSUE SPECTROSCOPY (wipo.int) .

Current status
Our solution has been validated in a proof-of-concept clinical study with 50+ patients, including 42 diabetic subjects 
with total 252 tests with 30 minutes duration of each test. 8 prototypes manufactured and tested to continue clinical 
validation. Miniaturization of protype is in progress: 3D Model is ready. 

Next steps Finalize miniaturization of existing prototype, prototyping MVP and start MVP production.
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https://en.wikipedia.org/wiki/Sustainable_Development_Goal_3
https://patentscope.wipo.int/search/en/detail.jsf?docId=WO2021101416&_cid=P12-KPJWF2-91084-1


The Global Challenge
UN Sustainable Development Goals - noncommunicable diseases prevention and treatment
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For pre-diabetes, it is estimated that 88% of patients are unaware of their condition and it takes less than five years for it to 
progress to full fledged disease.

But Type 2 diabetes is a fully preventable disease. This is encouraging empiric fact, known from medical practice, driving us
toward discovery of Diagnostic Biomarkers of Diabetes and breakthrough biotechnology that will allow to build a next 
generation metabolic health self-monitoring wearable  device for early detection and diagnoses of this chronic diseases. 

Diabetes and interrelated Cardiovascular and Renal Diseases are the biggest global threats today -
up to 20 million people die from Cardiovascular, Renal and Metabolism (CVRM) diseases each 
year, making them the leading causes of death across glob. The number of people living with 
diabetes has almost quadrupled since 1980 to 422 million adults, with most living in developing 
countries. Factors driving this dramatic rise include overweight and obesity.
UN health agency calls for global action to halt rise in and improve care for people with diabetes – United 
Nations Sustainable Development.

At last, but not a least, one more corresponding  goal related to Diabetes challenge is the invention of noninvasive continuous 
glucose sensing technology allowing to build self-monitoring device for diabetes treatment, complementary to conventional 
finger - prick glucometers.

https://www.un.org/sustainabledevelopment/blog/2016/04/wolrdhealthday2016/


Market:
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The consumers version of device – lifestyle metabolic health self-monitoring device has a global market  exceeding the multi 
billions diabetics market at least 10 times. 

The non-invasive continuous  glucose monitoring medical device has a global market targeting more than 422 million diabetic 
patients.

• The global medical wearables market, according to a 2021 market research report by Grand View 
Research, was an estimated $16.6 BN in 2020 and is expected to reach $111 BN by 2028, 
representing a very high forecast CAGR of 26.8% from 2021 to 2028 . The currently available self 
health monitoring wearable devices only provides nonspecific information on physical activity 
and heart rate. But the consumers require something that is actionable in early prevention of 
non-communicable chronic disease.  

• An “epidemic of metabolic disease” has sent self-monitoring technologies into the mainstream. 
And a large number of companies currently are active in non-invasive glucose monitoring R&D. 
However, despite a rapidly growing number of worldwide patents, none of these techniques has 
generated reliable results.



Pain Point:             A New Approach
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Hyaluronic acid

Glucose

Living Tissue Structure What is the pain point of this problem and what is deterring the progress in noninvasive glucose 
monitoring R&D?  
We figured out that the deterrent is the underdevelopment of the scientific basics of Living Tissue 
Biophysics that in turn results in the lack of progress in the discovery of biomarkers of  cellular 
metabolism.

LCM Physics describes non-covalent weak interactions 
of glucose molecules with hyaluronic acid 

                                                   
                                                                  

                                                                                                                        

We decided to take a different approach by first re-examining the basic physics of glucose interaction 
with the living tissue. It took years to build the scientific groundwork of living tissue biophysics that 
is the Physics of Intercellular Substance – Living Condensed Matter (LCM) Physics that describes  the 
thermodynamics of Living Condensed Matter that finally resulted to the breakthrough platform
technology applicable in healthcare and wellbeing (International patent application PCT/RU 
2020/050324, WO2021101416 METHOD AND DEVICE FOR LIVING TISSUE SPECTROSCOPY (wipo.int).

https://www.google.ru/url?sa=i&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwjMqJ-H7bvbAhWCFJoKHRiBD_8QjRx6BAgBEAU&url=https://www.sciencedirect.com/science/article/pii/S0079670011001250&psig=AOvVaw14V2j6FqJOafuoGR2cknoA&ust=1528265022029222
https://patentscope.wipo.int/search/en/detail.jsf?docId=WO2021101416&_cid=P12-KPJWF2-91084-1


The Solution
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As for glucose sensing, intercellular substance  itself at physiological 
norm conditions acts as a nature biosensor with the selectivity to 
glucose molecules that in turn results in dependence of osmotic 
pressure of intercellular substance vs blood glucose concentrations.

We discovered the diagnostic biomarker unknown before – osmotic 
pressure of intercellular substance of human living tissue, which 
characterizes the metabolic health and allowing to predict serious 
illnesses such as diabetes and cardiovascular disease. Deviations of 
physiological parameters (blood sugar, sodium concentration, blood 
pressure) from the physiological norm, caused by diabetes and 
interrelated cardiovascular and renal diseases, lead to changes in the 
heterophase state of intercellular substance that in turn lead to 
osmotic pressure change. 



The Product
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Here is our product LCM Biosensor resulting from our solution above.

We invented the smart integrated  metabolic Platform technology (SIMP or LCM Platform) -
a group of technologies that are used as a base upon which the next generation health self-
monitoring solutions are developed, that is consisting of two parts – hardware that is 
wearable multi-sensor device designed by integration of optical osmotic spectroscopy tool 
into isothermal microcalorimeter of living tissue WO2021101416 METHOD AND DEVICE FOR 
LIVING TISSUE SPECTROSCOPY (wipo.int) and sophisticated software (operating system) on 
which software applications realizing metabolic health monitoring solutions can be run. 

LCM Platform allows to realize various  noninvasive health monitoring applications, 
actionable in early prediction and diagnoses and prevention of Diabetes and interrelated 
chronic diseases: 
• Blood glucose
• Calorie intake
• Metabolic biochemistry as triglycerides, carbohydrates, hyaluronic acid and other components. 
• Metabolic rate
• Blood pressure 
• Blood Oxygen

https://patentscope.wipo.int/search/en/detail.jsf?docId=WO2021101416&_cid=P12-KPJWF2-91084-1


The Product:     3D Model Preview
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Unlike currently available self - health monitoring consumer devices, such as Fitbit, Apple Watch and 
Biostrap, that only provide nonspecific information on physical activity and heart rate, our noninvasive 
LCM Biosensor collects molecular level data that is actionable in early prevention of chronic disease –
diabetes and cardiovascular diseases.



The Product:     3D Model Preview
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The holy grail of prevention and treatment of chronic disease – breakthrough product LCM Biosensor
perfect for both treatment and early diagnostics of diabetes and cardiovascular diseases.



The Prototype
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The prototype device that has been used in clinical 
proof of concept study with diabetic and healthy 
subjects. 
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CORRELATION PLOT: 42 patients, 252 tests, 756 finger pricks

 

 

Our solution has been validated in a proof-of-concept 
clinical study with 42 diabetic subjects with total 252 tests 
with 30 minutes duration of each test, which compared 
performance of our device prototype to that of FDA-
approved conventional finger-prick glucometers.



Proof - of - Concept Study:        Method Comparison
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Channel 1 measurement Channel 2 measurement Invasive finger-prick*

* Using a commercial device “Accu Check active” to detect sample glucose level

Here is an example of comparison 
measurements during Glucose 
Tolerance Test of healthy patient. 

We can see good correlation between 
non-invasive sensor readings of  2 
channels prototype and finger prick 
measurements. 



Proof - of - Concept Study:        Method  Comparison

Here are  examples of comparison measurements with diabetic subjects.  Unlike the smooth monitoring 
dynamics of blood sugar of healthy patients, the dynamics of diabetics has a spasmodic nature with  possible 
jump changes of blood sugar level. 

* Using a commercial device “One Touch Verio Pro” to detect sample glucose level

Non-invasive measurement Invasive finger-prick*
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The device connects – through a wireless connection – with the computer  for analysis and review of the near real time 
visualization of monitoring data by doctors.

Using the cloud platform, it is able perform in real time a thorough analysis of diabetes and healthy persons data to monitor
diagnostics results that lead to better decision making and an increased health data equity.

Cloud-based telemedicine for healthcare and wellbeing 


	C:\Users\ramil.msn\Desktop\LCM_2021 Skolkovo.ppt

