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• Context: In the definition of acute and/or chronic heart failure (HF), it is the low cardiac output (CO) that is the 
only objective criterion of this pathology. But in the last «2016 ESC Guidelines for the diagnosis and treatment  

 of HF» the criteria for the initial diagnosis and stage separation there are only clinical signs and CO is absent. To 
study the epidemiology and prognosis, as well as to optimize the treatment of HF, it is necessary to introduce 
hardware examination methods that measure CO and other functional indicators of the cardiovascular system.  
 

• Problem: The accuracy of HF diagnosis by clinical means alone is often inadequate. Before clinical symptoms 
become apparent, patients can present with asymptomatic structural or functional cardiac abnormalities  

 [systolic or diastolic left ventricular (LV) dysfunction], which are precursors of HF. Recognition of these precursors  
 is important because they are related to poor outcomes, and starting treatment at the precursor stage may  
 reduce mortality in patients with asymptomatic LV dysfunction.  
 

• Market: HF ranges up to 2% of the total population. All hospital and outpatient clinics are involved in HF diagnosis 
and treatment. All research laboratories of pharmaceutical companies, creating drugs for HF treatment, need 
objective HF diagnosis and monitoring the effectiveness of pharmaceuticals.  

  

• Current diagnostics: There are several hardware methods of HF diagnostics: Electrocardiogram, Echocardiogram, 
Stress test, Cardiac computerized tomography scan, Magnetic resonance imaging, Coronary angiogram and 
Myocardial biopsy. All these methods don't measure CO and give a limited number of other functional indicators  

 of left ventricular dysfunction. 

 

 

PROBLEM in HF diagnosis 



 
• What the project is about?  
 We offer HF diagnostic technology measuring many functional cardiac indicators, including CO. 
 

• Description of the technology: Technology is carried out using a multifunctional hardware and software complex 
«Integral Monitoring System «Symona 111». The main measuring channels are Impedance Cardiograph, 
Electrocardiograph, Pulsoximeter, Non-invasive blood pressure and Body temperature. The software combines 
information from all measuring modules working simultaneously and demonstrates in digital and graphic form the 
values of many functional indicators of cardiovascular, as well as respiratory and nervous systems. 

 

• Innovation summary (what`s new?): The technology allows you to measure the most important functional 
indicators of the cardiovascular system in 10 minutes: Cardiac Output, Stroke Index, Cardiac Index, Oxygen 
Delivery Index, Left Ventricular Stroke Work Index, Left Ventricular Ejection Fraction, Ejection Phase Contractility 
Index, Inotropic State Index, Volume Velocity Index, Left Ventricular End-Diastolic Index, Stroke Systemic Vascular 
Resistance Index, Pre Ejection Period and others. The values of all indicators are compared with their previous  
data and with physiological normal ranges, taking into account personal biometric data (gender, age, weight, 
height and temperature). The technology is completely non-invasive and does not have any contraindications.  

 

 
Solution/Alternative in HF diagnosis  
  



• Standard of care: HF is a clinical syndrome characterized by typical symptoms (e.g. breathlessness, ankle swelling 
and fatigue) that may be accompanied by signs (e.g. elevated jugular venous pressure, pulmonary crackles and 
peripheral edema) caused by a structural and/or functional cardiac abnormality, resulting in a reduced CO. The 
diagnosis of HF is difficult because many of the symptoms and signs are neither sensitive nor specific. Hypotension, 
tachycardia and pallor and/or cyanosis are considered as signs of low CO level. CO is not measured at all. 

 

• Competitors in development (preclinical/clinical): Given exclusively hardware functional indicators, only the left 
ventricular ejection fraction (EF) by Echocardiograph is present in the previously mentioned "Guidelines" in the 
classification of a HF patient as having HF-pEF (EF ≥ 40%) or HF-rEF (EF <40 %). As you can see, HF may be with 
normal and low level of EF. Therefore, EF cannot be a reliable objective diagnostic sign of HF. 

 

• Our competitive advantages: The technology measures CO and EF, mentioned above, as well as many other 
indicators of left ventricle diastolic and systolic function. The technology has 3 indicators (Cardiac Index, Oxygen 
Delivery Index, Left Ventricular Stroke Work Index), the levels of which correlate with patient working capacity and 
survival. The technology demonstrates some other indicators characterizing the function of the cardiovascular 
system integrally. The values of all indicators are compared with their previous data and with physiological normal 
ranges, taking into account personal biometric data (gender, age, weight, height and temperature). The technology 
is completely non-invasive and does not have any contraindications. Diagnostic device «Integral Monitoring System 
«Symona 111» has been mass-produced since 2008 (RC No. ФСР 2008/03787). 

 

 

Competitive landscape  



• Market data and segmentation in volume/patients: The global medical equipment market is expected to reach 
432.6 billion USD by 2025, and its growth is projected to average 4.1% between 2020 and 2025. The main factors 
of market growth are increased spending on health care, technological development, an aging population and 
an increase in chronic diseases. HF ranges up to 2% of the total population. So the largest market segment is 
medical equipment for the diagnosis of cardiovascular pathology. This equipment is increasingly focusing on 
high-tech technology, which is aimed at early diagnosis of HF. These are products with a high degree of 
visualization and computerization, which requires the use of advanced scientific and technological achievements 
and high research and development costs. The progress in the diagnosis and control of HF will lead to the 
creation of new pharmaceuticals with high added value. 

 

• Commercialization strategy and terms, based on market data: To commercialize the technology we plan to form 
a positive image of this diagnostic equipment and to increase consumer awareness of the device as well as to 
create new design of hardware and software parts of it. Collaboration with pharmaceutical companies, creating 
drugs for HF treatment, will undoubtedly contribute to the development and popularization of this technology. 

 

 

Market evaluation and commercialization strategy  



 Key members of the team (Photo / name / role / experience): 

 Antonov Alexandr Alexandrovich - Physiologist, assistant at the Department 
of Anesthesiology and Reanimatology, FSBEI DPO Russian Medical Academy 
of Continuing Professional Education, Ministry of Healthof Russia.  

 Сitation index 133, h-index 4. 

 Developer of the hardware-software complex «Integral Monitoring System 
«Symonа 111»: development, registration with the Ministry of Health, 
obtaining permits for sale in the Russian Federation and the organization of 
mass production. General Director of «OСULUS 2000» LLC since 1999.  

 

 

 

Our team 



• Overview for IP protection strategy:  

 IP protection is implemented in different shapes and forms.  

 On the top there is separating manufacturing processes. 

 

• Current IP docs and planned submissions in prioritized markets:  

 The technology, developed by OKULYUS 2000 LLC, is protected in a commercial secret mode, as 
well as in patent RU 22449428 «A method for diagnosing hemodynamic disorders and systemic 
oxygen transport in the patient’s body».   

  

 An application has been filed for an invention: «Method for the diagnosis of stress tolerance». 

 

 Device has registered trademark «Simona»,  No. 279831. 

 

IP protection 



Value proposal for AstraZeneca 

• How do you see potential value of your solution to AZ business?  We offer a HF diagnostic 

technology, which allows you to detect asymptomatic functional cardiac abnormalities, objectively monitor 

the development of cardiovascular diseases and begin treatment at the precursor stage. This will lead to 

the emergence of a new segment of pharmaceuticals specially designed for this group of patients. AZ 

can become a pioneer in the creation of these medicines and increase its competitive advantages. 

 

• What’s fit-to-market proposal? The technology is completely ready for consumers, who are both all 

clinics involving in the diagnosis and treatment of HF as well as all research laboratories of 

pharmaceutical companies, creating drugs for HF treatment. The technology has many advantages in 
comparison with analogues that are on the market.  

 

• Why do you need acceleration program? An acceleration program helps with: access to experienced 

local and international professionals; access to angel investors; access to journalists at specialized media 

sites and newspapers; networking.  

 

• Proposed next steps: We propose to demonstrate our HF diagnostic technology for evaluation of 

mutually beneficial collaboration opportunities. 

 



• At best estimate this technology will cover both all clinics involving in the diagnosis and 
treatment of HF as well as all research laboratories of pharmaceutical companies, 
creating drugs for HF treatment. 

  

• The project risks are:  

  - the project is a long-term; 

  - there is an indefinite time interval between the completion of planning and  

   the start of the project; 

  - the project is innovative and based on new technologies. 

 

Project Risks and Terms 
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