
TRIZ 

IN MEDICINE

Dr. Boris Farber,  TRIZ Master, CEO:

• TRIZ Biopharma International, LLC,  

• Noigel, LLC

• Farber’s Center for Academic Success, Inc
drfarber@nanoigel.com

225 Broadway, Suite 1420 New York, NY 
10007, USA,

http://triz-summit.ru

© 2021, TRIZ Developers Summit

15 октября 2021 года 

mailto:drfarber@nanoigel.com
http://triz-summit.ru/


TRIZ in MEDICINE

BIOENGINEERING Drug Design DIAGNOSTICS

Prosthetics

Orthotics

Distraction 
apparatus

Training device

Electrostimulation

Lower 
Limbs

Upper 
Limbs

Repurposing 
drugs

Dynamic 
drugs

MDR

Polymyxin
Nephroprotectors

Composition for 
stem cell’s growth

Hemostatic

Metformin

Composition for inhibition of
tuberculosis's reactivation

Anticancer

Vaccines

Oral Insulin

Modified peptides

BCMM

Cancer detection

Atherosclerosis detection

Compression

Joint

Gait control

Scoliosis

Foot
Knee

Rotators

Sockets

HIP

Sensors



WHY A FOOT ?-“The human foot is a masterpiece of engineering and a work of 
art.” Leonardo da Vinci
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PART1 BIOENGENEERING

Part1.1 Artificial Foot (IDEALITY , includes Symmetry)
“The human foot is a masterpiece of engineering and a work of art.” Leonardo da Vinci

«Человеческая стопа шедевр инженерии и настоящее произведение искусства»
Leonardo da Vinci





CENTRAL INSTITUTE OF PROSTETICS (CNIIPP)



Why “TRIZ in Medicine”?

• Today we are: students, teachers, programmers, engineers, 
managers, sportsmen, supermen )

• Tomorrow we are patients (
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Cause of Amputations



Inheritance of System 
“man-artificial organs-medicine-environment”

Super System Level 1.Class A. 
Man

Super System Level 2. Class B
Artificial organs

Super System Level 3. 

Class B1
Artificial Limbs

Super System Level 
3. Class B

Other artificial 
systems

Class C1
Diagnostics

Class C2
Drugs

Class C3
Therapy

System 1, B 1.1
Upper Limbs

Prosthesis

System 2, B 1.2
Lower Limbs 

Prosthesis

System 3, B 1.3
Orthosis

B 1.1.1.
Myoelectric

B 1.1.2
Mechanical

Subsystem 1, 
class B 1.2.1
Artificial foot

Subsystem 2, 
class B 1.2.2

Knee Unit

Subsystem 3 
Class B 1.2.3

Hip Unit

Class C 2.1
MDR 

inhibitors

Class C 2.2
Anti-Diabetics

Class C 2.3.
Anti-Cancer

Class C 2.4.
Anti-Viral

Class C 2.5.
Hemostops

Class C 2.6.
Regeneration 

enhancers

Class C 2.7
Dynamic 

antibiotics

Class C 2.8
Dynamic 
Vaccines

Class C 2.9
Anti-

Atherosclerosis

Super System Level 2. Class C
Medicine

C 3.1 
Vibro Scanner

- A System has own Subclasses (not shown)



Our Methods of developing New Paradigms in all projects in medical field are based on:

• 1Classical TRIZ (theory of inventive problem solving),
• 2. Mathematical Modeling
• 3.Multiple synergisms
• 4. Modern Science, design and technologies in numerous 

different fields. 
• 5. Bionics
• 6.Limited time and space limits with deep explanation of 

TRIZ application in each our project.
• TRIZ Biopharma International LLC & Noigel LLC  are  the only pharma 

companies in the World, which philosophy  is TRIZ in Bioengineering and 
Pharma



Portfolio 
Analysis

Biomechanical 
Analysis

Needs 
Analysis

Problem 
Identification

Problem 
Solving

Patents and 
Publications 

Analysis

Real Market 
Analysis

Patient Analysis 
VoC (Voice of 

Customer)

Expert Analysis

Kinematics
Dynamics

Energy
Podogram
Pestogram

EMG

Analysis of Physical 
and Mechanical 

parameters STATICS 
and DYNAMICS

Durability 
Analysis

Anticipatory 
Failure 

Determination

Trends of 
Engineering System 

Evolution

Identification and 
analysis of Main 

Parameters of Value 
(MPVc)

Selection of  
innovation Targets

Conversion of MVPs 
to Physical 
Parameters

Trends of 
Engineering Systems 

Evolution

What parameters of the 
product does it make 

sense to improve?

Ideality

S-curve Analysis

Function Analysis

Couse-Effect Chain 
Analysis

Trimming

Key problem 
Selection

Tactic Problem 
Identification

Strategic Problem 
Identification

What are the right 
problems to solve?

Principles of 
Resolving 

Contradictions

Function Oriented 
Search

Standard Inventive 
Solutions

ARIZ

Scientific Effect 
Database

Macrolevel
Algorithms

Su-Field Analysis

Trends of 
Engineering System 

Evolution

What are the best 
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My TRIZ innovation Roadmap in Bioengineering (fragment)



Concept 
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Biomechanical 
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TRIZ innovation Roadmap in Bioengineering (continue)



Cause-Effect Chains Analysis for Artificial Foot Design (fragment)

Key 
Disadvantage 1

Wrong
Weight

Strength 
Optimization

Key 
Disadvantage 3 

Wrong mass
Distribution

Key 
Disadvantage 1

Wrong 
Elastic

Elements 
optimization 
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(“-”analogy 
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A Man
Super system: A Man 

(including bionics 
foot control)

A Man
Avoiding amputation. 

Treatment & Regeneration of 
all organs. Cloning

Low-functional 
“pirate” prostheses

System: Lower limb 
prosthesis (including 

foot control)

Active Prostheses  with external 
energy sources, increased 
functionality and control

Treatment & Regeneration of 
the lower extremities. 

Avoiding amputation. Cloning

Not anthropomorphic 
foot

Subsystem: Artificial 
Foot

Dynamic Active functional 
foot with advance  control 

and recuperation

Treatment & Regeneration of 
the foot. Avoiding 

Amputation

Past Present Future Ideal final result

System Operator for Artificial Foot Design



Tactics & Strategy for Foot design Problem Identification
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Farber B. et al., Biomechanical basis of choosing the rational mass and its distribution throughout 
the lower limb prosthesis segments 

• Journal of Rehabilitation Research and Development Vol . 32 No. 4, November 1995 Pages 325-336 



Evolution Toward Increased Dynamism and Controllability
TRIZ Principle #40. Composite materials Farber B. et al., Artificial Foot, Eight Patents: #1498490, 

# 1454450 , # 1338856, # 1761136, # 1410970, # 1600759, # 1409258,TRIZ Principles  #14. 
Spheroidal # 2012285



PART 1.2  KNEE  UNITS                        KNEE UNITS 
CLASSIFICATION



A Man
Super system: 

A Man A Man
Treatment 

& Regeneration of all 
organs. Cloning

Low-functional “pirate” 
prostheses

System: Lower limb 
prosthesis

Prostheses with external 
energy sources, increased 
functionality and control

Treatment & Regeneration of 
the lower extremities. Cloning

No knee  units
Subsystem: 
Knee Unit

Functional knee units 
with advance control

Treatment & Regeneration of 
the knee joints. Avoiding 

Amputation

Past Present Future Ideal final result

System Operator for Above Knee Prosthetics Unit Design Swing phase





A: Cause:
Biomechanical functions

1. Swing Phase
2. Trajectory
3. Kinematic & dynamic

B: Cause improved 
acceleration in swing 

phase

C: Cause:
1. Trajectory
2. Kinematic & dynamic
3. More symmetry
4. Less energy cost
5. Less scoliosis

Our solution:
D: Cause

1. Improve durability
2 Improve trajectory
3 Improved centroid
4 Improved acceleration
5 Decrease weight
6 Improve kinematic & dynamic
7 Improve resource
8 Eliminate extra weight
9 Improve application of 
dissipative element

Uniaxial knee 
units

Uniaxial knee 
units

Uniaxial with 
spring

Friction

Magneto 
Rheological

A: Negative effects:
1. Scoliosis
2. Patients extra energy  lost
3. Vascular overloading
4. Lost of symmetry

Uniaxial knee unit with 
balancing weight and 

crank mechanism

B: Negative effects:
1-4.All the same as in A

5.Extra weight
6.Lower durability

4 bar knee
Units with rotating pairs

Four bar 
knee units

With crank 
mechanism

Friction

Pneumatic

Hydraulic

Magneto 
reological

C: Negative effects:
1. Increasing weight
2. Increasing a numbered elements
3. Decreasing durability
4. Decreasing resources

D: The 1-st in the World 
self adjusted guide knee 
mechanism without 
additional links

1  We combined all positive features 
of A,B,C
2 We made 3 trimmings

2.1 We trimmed extra links
2.2 We trimmed extra weight 
in structural synthesis
2.3 We trimmed crank 
mechanism

3 We increased ideality
4 We decreased negative effects

A: B

C1 C2

C3

C4

C5

C6

Pneumatic

Hydraulic

Functional analysis of the most typical knee units Swing Phase (fragment)

With spring





Swing phase prosthetic leg trajectory and 
scoliosis



Problem Identification for Knee Units and Super System Lower Limb Prosthetics

Problem Identification

Tactics
Program minimum

Design a knee unit which combines 
property of all 4 units on the market, 

including:
1. Multi axes knee unit
2. Knee unit with balancing ….
3. Light
4. Durable
5. Easy to produce
6. Easy to connect with control 

devices without extra element
7. Aluminum Version on this stage

Strategy
Based on S-curve

Create a new module TITANIUM  
system of prosthetics for any 

level of amputation

Modular system

3-D movement knee units

Magneto rheological and 
computer control

External source of energy for 
main biomechanic parameters



Farber B. et al., Kinematics of knee joint and 
Structural Synthesis of guide knee Mechanism

W=6n-5p5-4p4-3p3-2p2-p1

W=6x3-5x4=-2
W=6x3-5x2-4x1-3x1=+1



The first in the World Guide Knee Units with pairs of 4th & 5th classes: Farber B. et al.,  

Guide Rocker Knee Patent # 1138151 and Guide Self adjusted

Knee Units with pairs of 3rd ,4th & 5th classes: Farber B. et al., Patent #2062073 
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Farber B. et al., adjustable model of guide knee mechanism Patent #1138151
Swing phase: guide rocker knee mechanism



Farber B. et al.,  Rocker Knee mechanism D16T
Patent # 1138151  Producing by Semashko Plant 

Moment Inertia as a function of time (knee angle) in a swing phase     



Farber B. et al.,  Above knee prosthetics with guide rocker unit  Patent 
#2062073 ,Patent # 1466738 guide rocker unit for knee disarticulation



MODULAR SYSTEM OF LOWER LIMB PROSTHETICS  
Rocket and Space Corporation RKK “Energiya”, is a Russian 
manufacturer of ballistic missile, spacecraft and space 
station components, prime developer and contractor of the 

Russian manned spaceflight program.



Knee units system produced by “Energia”. Gold Medal World Exhibition of Innovation, Research and New 
Technologies “Brussels INNOVA”



Advantages of our knee unit :
• 1 Combined all positive features of A,B,C-main existing knee 

units

• 2. Increased ideality

• 3. Trimmed extra links

• 4. Trimmed extra weight by structural synthesis (IFR)

• 5. Trimmed crank mechanism, but maintained its action (IFR)

• 6.  Improved durability and resources

• 7. Improved trajectory

• 8. Improved centroids

• 9. Improved momentum of inertia  without extra weight(IFR)

• 10. Improved kinematic & dynamic

• 11.Improved application of dissipative element



Lev Yashin the "Black Panther” considered by as 
the greatest goalkeeper in the history of the 

sport 



Tatyana Kuznetsova (above knee amputation) World Champion in 
NY Marathon

•



The first in the World Guide Self adjusted
Knee Units with pairs of 3rd ,4th & 5th classes: 

Farber B. et al.,  



Knee units

Base
Front 
links

Back links
Guide 
tube

Load Springs
Crank 

mechanism
5 class 
pairs

Friction Hydraulic Polymers 
Magneto 

Rheological

Levels of abstraction of knee units Swing phase

Mechanical units

Dissipative units



S- curve for  Prothesis Knee Units



“ Micro-Macro Level” Transition 
Problem solving



TRIZ Principle 15. Dynamicity
Farber B. et al., Multi axes Dynamic Vehicle Patent #1199885  Farber B. et al., 
Unbalanced Vibrator  Patent # 649478
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Part1.3
CNIIPP: The First Myoelectric Hand In the World



PART 2: Vibrobiomechanics Golovchenko G.G: Pine Needle Rust -is great example of Nature Wisdom
Analogy with Music of Forest (Rustle of the Forest M.K.Ciurlionis-G.G.Golovchenko )

HYPOTHESIS-vibro tactile contact a foot with ground suppose to be used by Nature

Wind is mechanical energy. 
The wind that sways the 
leaves of plants helps them 
accumulate nutrients. 
Where the wind does the 
greatest work - at the 
junctions of leaves with 
branches, and branches 
with a trunk.



MY APPROACH to Wisdom of Nature in Biomechanics 
Farber B.et al., An approach to high quality prosthetics through biomechanical data analysis of motion defects. - In: Second World Congress of Biomechanics. Amsterdam, The Netherlands, 

1994, v.1, p.285. 

Anticipatory Failure Determination2 (AFD2)-anesthesia of the foot with Novocain and study Biomechanics

Anticipatory Failure Determination 1 (AFD 1)  in studying lower limbs prosthetics applying “wrong” elasticity



PART 2: Vibrobiomechanics
Function-Oriented application for patients after strokes and heart attack: 

Vater-Pacini corpuscle. Nerve Parameters as a function of pressure & ground 
reactions



MY APPROACH to Wisdom of Nature in Biomechanics 
After studying a subsystem-artificial foot  I moved to a Super System - a MAN 

(Foot Control)



Relative time for visual and vibro tactile sensors reaction
Probability of detecting a vibrating signal on noise background

Pilot Cabin with Vibro tactile sensors 
Device for studying impact of vibration on human body control



Contradiction: In order to recover faster, patient  should do mild exercises, including 
walking, but he/she can’t walk.

How to walk without walking?
“Smart Shoes”-Vibro Scanner //Time diagram of  vibrator control in Vibro Scanner



TRIZ Principles #18. Mechanical vibration 
Farber B. et al., Transport Control (Pilot Cabin with Vibro tactile sensors) Patent # 2100224
Relative time for visual and vibro tactile sensors reaction. From Earth to Space: Spacemen 

Sensitivity  after  flying in spaceship “Saliut-6” (and others) and using vibroscanner



Functional-oriented application for different fields: TRIZ Principle# 
23.Feddback #18.Mechanical vibration Blind-Mute-Deaf people running  

without non blind assistant, based on our “vibro” solution



SCOLIOZIS IN CHILDREN: ELECTROSTIMULATION

52



Farber B. et al., Orthotics: Patent # 1584940



Farber B. et al., Compression-distraction apparatus 
for osteosynthesis Patent #1553091



Аппарат Волкова-ОганесянаВолкова —

шарнирно-дистракционные аппараты 

55

ортопедические аппараты для динамической разгрузки 
сустава при сохранении постоянной дистракции
суставных концов, а также для разработки движений в 
разгруженном суставе, представляющие собой жесткие 
каркасные конструкции, фиксируемые на спицах, 
проведенных через суставные концы соответствующих 
костей, снабженные раздвижными дистракторами с 
шарнирами, обеспечивающими воспроизведение 
движений в суставе.

Устранение контрактуры коленного сустава шарнирно-
дистракционным аппаратом Волкова—Оганесяна



Farber B. et al., Photo elasticity for Foot Studies 



Farber B. et al., Artificial Foot, 
2 Patents #1498490, # 133856



My plan was to study a Subsystem (a  Foot), but using System operator I 
decided to move to a System ( Lower Limb Prosthesis), where another 

subsystem –Knee Unit needed serious design



2019 we celebrated  500 years of Leonardo Da Vinci Death. 
(presentation in Florence June 16-19, 2019)







Farber B. et al., Compression-distraction apparatus 
for osteosynthesis Patent #1553091



S- curve for  Prothesis Knee Units



“ Macro-Level” Problem solving





TRIZ Principle #17. Farber B. et al., Patent # 2049446 
IMPLEMENTATION OF THE FIRST 3D MOVEMENT KNEE UNIT
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PART 4: Magnetic fluids in medicine
Farber B. et al., Patent 2032434, 1993

Magneto rheological device and method of control  Farber B. et al., 
Rheomagnetic training device Patent 2081643,1993



A Man
Super system: 

A Man A Man
Treatment 

& Regeneration of all 
organs. Cloning

Low-functional 
Prostheses without 

movement in hip

System: Lower limb 
prosthesis

Prostheses with external 
energy sources, increased 
functionality and control

Treatment & Regeneration of 
the lower extremities. Cloning

No hip  units
Subsystem: 

Hip Disarticulation Unit 
Functional hip units 

with advance control

Treatment & Regeneration of 
the hip joints. Avoiding 

Amputation

Past Present Future Ideal final result

System Operator for The First Hip Disarticulation Lower Limb Prosthetics  
Hip Unit  Design



Subsystem2-Supersystem-Subsystem3
Farber B. et al., The First Hip Disarticulation Lower 

Limb Prosthetics with guide element Patent #1600758



Farber B. et al., The First Hip Disarticulation Lower 
Limb Prosthetics with guide element Patent #1600758

• Subsystem2-Supersystem-Subsystem3
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Farber B. et al., Patent # 2012286  “Spiral 
Poynting effect” Socket



Inheritance of System 
“man-artificial organs-medicine-environment”

Super System Level 1.Class A. 
Man

Super System Level 2. Class B
Artificial organs

Super System Level 3. 

Class B1
Artificial Limbs

Super System Level 
3. Class B

Other artificial 
systems

Class C1
Diagnostics

Class C2
Drugs

Class C3
Therapy

System 1, B 1.1
Upper Limbs

Prosthesis

System 2, B 1.2
Lower Limbs 

Prosthesis

System 3, B 1.3
Orthosis

B 1.1.1.
Myoelectric

B 1.1.2
Mechanical

Subsystem 1, 
class B 1.2.1
Artificial foot

Subsystem 2, 
class B 1.2.2

Knee Unit

Subsystem 3 
Class B 1.2.3

Hip Unit

Class C 2.1
MDR 

inhibitors

Class C 2.2
Anti-Diabetics

Class C 2.3.
Anti-Cancer

Class C 2.4.
Anti-Viral

Class C 2.5.
Hemostops

Class C 2.6.
Regeneration 

enhancers

Class C 2.7
Dynamic 

antibiotics

Class C 2.8
Dynamic 
Vaccines

Class C 2.9
Anti-

Atherosclerosis

Super System Level 2. Class C
Medicine

C 3.1 
Vibro Scanner

- A System has own Subclasses (not shown)



М. Чюрленис "Рекс"
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The Key to NOIGEL’s breakthrough

82

Line 1. Repurposing FDA approved generic drugs . 
1: Multiple drug resistance bacteria (MDR) new paradigm to fight MDR. 
2: Polymyxin Nephroprotectors to reduce polymyxin nephrotoxicity. 
3: Composition stimulating autologous stem cells  and activate tissue 

regeneration
4: Medical Device, Binary hemostatic, biocompatible and biodegradable.                        
5: New approach of Metformin use with reduced Gastrointestinal side effects. 
6: Anti-TB drugs based on stimulants of complete phagocytosis

Line 2. Novel drugs generation  “dynamic drugs” vs “static” drugs.
1. Anticancer agent based on RNA fragments (fRNA- fractionated)
2. Vaccines Supramolecular nanostructures on the basis of phospholipids 

modified peptides.
3. Antiviral drug based on modified peptides
4. Oral insulin based on self-organizing modified peptides

Line 3. New diagnostic approach for early cancer and early vascular 
atherosclerosis detection. 



ISHIKAVA DAIAGRAM FOR AMR-FIGHTING
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Functional and 
analytical properties

Optimization

Self-
assembled 

drugs

Quasi-living 
drugs

Live drugs

TRIZ 
Trimming

Transition from 
many drugs to 

one

Dynamization 
of drugs

Properties 
of Quasi

Resistance  
research

Adaptation

Universality

Wide action 
specter

Lego-self-
assembling

External and 
internal links at 
the same time

Self-adaptation 
to targets

Molecular and 
functional modelling

New targets

New classes 
of drugs

New synergetic 
combination 
(Enhancers)

New 
prolonged 
drug forms

Toxicity 
inhibitors 

(nephroprotec-
tors)

Resistance 
inhibitors

Enzyme 
inhibitors

Influence 
on phages

Influence on 
membrane

Influence on 
plasmids

NGL025 NGL022
DNA-

intercalatiors

Penetration

Dissolution

Formation

New 
mechanisms

New ways

Biofilms Adhesion

Inhibition

Function 
oriented 
search

Activation

Change of 
targets

TRIZ structure of the functional-analytical method of improving the system “man - microbiome- environment”





Virulence factors dynamics

Number of Bacteria 

Herbert, D., Elsworth, R., & Telling, R. C. (1956). 

The continuous culture of bacteria; a theoretical and 

experimental study. Microbiology, 14(3), 601-622.13

Sivonen, K. (1990). Effects of light, temperature, nitrate, orthophosphate, 

and bacteria on growth of and hepatotoxin production by Oscillatoria 

agardhii strains. Applied and environmental microbiology, 56(9), 2658-2666.

Toxins production      
and concentration  
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New TRIZ paradigm to fight MDR bacteria

88

•Noigel developed the composition based on generic drugs and 
based on expertise in synergistic combination substances. 

In a suitable environment Log phase, bacteria will stop virulent factors, 
toxins production. At log phase MDR resistant bacteria regains sensitivity 
to the antibiotic. Instead of killing bacteria, our composition will 
synchronize bacteria growth in Log phase  

To fight and conquer in all your battles is not supreme excellence; 
supreme excellence consists in breaking the enemy's resistance without 
fighting.

Sun Tzu
For to win one hundred victories in one hundred battles is not the acme 
of skill. To subdue the enemy without fighting is the acme of skill.

Sun Tzu

You must not fight too often with one enemy, or you will teach him all 
your art of war.

Napoleon Bonaparte



MDR A.baumannii growth without NGL025: 6 
day growth, 2nd passage.

MDR  A.baumannii growth with NGL025:             
6 day growth, 2nd passage.

d>25 Polymyxin d<5 mm AmicacinPolymyxin Amicacin

In vitro NGL025 potentiation
on Acinetobacter Baumannii

89



MDR A.baumannii growth with NGL025:           
9 day growth, 3rd passage.

MDR A.baumannii growth with NGL025:                 
12 day growth, 4th passage. 

d>25 Polymyxin d>25 Amicacin

In vitro NGL025 potentiation
on Acinetobacter Baumannii

d>25 Amicacin d>25 Polymyxin

90



P. aeruginosa zones of growth retardation 

Notes: n=6 for each studies, P<0,05. Stat.hypothesis (dispersion analysis) it is differences 
between P. aeruginosa sensitivity to polymyxin at classic medium
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Clinical case of active pulmonary TB

Patient 42 years old male was diagnosed with active multidrug resistant pulmonary tuberculosis.                              

Patient received first and  then second-line drugs therapy according to WHO criteria : (HRZE) , streptomycin (S)  and 

second line later generation quinolones,  ethionamide etc. He had poor response on standard therapy.                           

Patient was given enhancers intravenously in 500cc 0.9%NS once a day for 3 days and then he continued HRZE therapy. 

After 15 day of therapy cough, SOB and low grade fever subsided, patient’s symptoms improved. CXR was done and 

compared prior  to enhancers therapy as shown above . Patient had clinical and radiological improvement.  Patient followed 

by general practitioner for a year with no recurrence. 

There has been a positive 

result: on the radiograph in the 

upper parts of both lungs there 

was a significant resorption of 

focal and infiltrative shadows 

cavity of the lung tissue decay 

is not detected.



Polymyxin: Pros and Cons

Pros: Polymyxin and Nephrotoxicity
• Strong antimicrobial activity against the most common gram 

negative nosocomial pathogens.
• The majority of gram-negative bacteria are sensitive to polymyxin, 

and the resistance to these cationic lipoproteins develops slowly 
and occurs rarely compare to others antibiotics.  

Cons:
• Significant nephrotoxic side effect since it has high affinity to 

the lipoprotein megalin, localized in the kidney. 
• Blocking this lipoprotein megalin leads to the disruption of renal 

function, renal failure and electrolytes imbalance.
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Current stem cells development 

94

• Peripheral blood stem cells transplantation is a standard procedure after its first successful 
transplantation more than 35 years ago.

• Most prospective studies recognize the stem cell functions, the development of methods for 
their isolation and harvesting, as well as the application of such developments in medicine.

• Human stem cells are responsible for health maintenance and longevity. Stem cells  generated 
by bone marrow, it present in every organ and human tissue. 



STEM CELLS PROJECT        PCT   WO 2007/021210



8 Human volunteers  
(stage 3 diabetic ulcers)
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Drug Heparin gel Diclofenac gel 5% Lidocaine Dipasol*

Time of onset of effect 
(pain inhibition and      
anti- inflammatory effect)

8 h 50 min 30 min 20 min

Effect duration 4-5 h 6-8 h 12 h 12 h

*- to accelerate the healing of wounds and burns (5-6) analogues in the world there is no

Dipasol based on FDA-approved compositions has the ability to selectively 
stimulate the growth, migration, and differentiation of

stem cells in humans.



97

◼ Dipazol is a ointment based composition. 

◼ The 100 gr of ointment contains 1.5 gr of active substances.

◼ Accelerates healing of wounds, pressure ulcers, severe burns, 

varicose veins, diabetic trophic ulcers.   

Burns

Diabetic pressure ulcer

Post – op wound healing 

Varicose veins 

#1 Dipasol  for wounds & pressure ulcers, severe Burns, varicose veins.  



IP & publications. 
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Pharmaceutical composition for stimulating stem cell division and 

suppressing bacterial virulence. PCT/RU2017/ 000851 

WO2019098869A1; US 16/772,980  



According to world statistics, since the Second 
World War up to the present time, the main 
cause of death up to 60% of the wounded on the 
battlefield and in emergencies, is  a bleeding.   

As cited in “Military Times”,  

“90 percent of the deaths occurred before the 

injured soldiers reached a medical facility.”         

Kime, Patricia. "Study: 25% of War Deaths Medically Preventable.“ 
Military Times, 29 Mar. 2013. https://www.militarytimes.com/2013/03/29/study-25-of-

war-deaths-medically-preventable/

4 - BINARY HEMOSTATIC “GEMMA”
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https://www.militarytimes.com/2013/03/29/study-25-of-war-deaths-medically-preventable/


Current hemostatics

Celox and QuikClot are the most commonly used hemostatic agents by 
the military, emergency and hospital trauma centers.  
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GEMMA combined table
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Influence of “Gemma" on 
clotting, bleeding time 

0

5

10

15

20

25

30

35

B
le

e
d

in
g 

ti
m

e
, m

in

Gemma Celox

Study of sorption activity 
“Gemma“, ml/g

0

10

20

30

40

50

60

70

80

So
rp

ti
o

n
, m

l/
g

Gemma Celox



Advantages Binary hemostatic: Gemma

• Possesses biocompatibility with body tissues: no tissue necrosis and no 
local and systemic allergic reactions.

• No burn effect of the tissue during crystallization in the wound.

• Absorbs 70 times the amount of blood than existing products.

• Biodegradable, no wound debridement, no interference to wound healing. 

• Gemma based on inexpensive materials, natural semisynthetic polymers.

• The manufacturing is simple and it is not affected by sterilization process.

• Gemma compound mixed to complete homogeneity and distributed in  
flexible packaging process and containers.  
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5- Metformin with reduced side effects 
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▪ Metformin does not directly affect the insulin production, but rather it successfully 
increases the tissues sensitivity to insulin. This leads to metformin’s high efficiency for 
treatment of the insulin resistance with metabolic syndrome as prevention and therapy 
type 2 diabetes (T2D).

▪ Unfortunately, about 40% of patients are not able to use metformin due to side effect.



Disadvantages of Classic (static) drugs. 
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1) Static conservative chemical structures.

2) The presence of a “slippage effect” (change in the receptor 
sensitivity and response to the same medication over time) : 

a) Diminished or loss of efficacy drugs over the time treating 
Hypertension, Diabetes etc. 

b) The Multidrug resistant (MDR) infections due to antibiotics inability 
to adapt to new receptors and new microorganisms defense factors 
and mutations as result  antibiotic function develop “slippage effect”.      
Similar development  tumor resistance  to therapy over time observed 
in oncology related to chemotherapeutic drugs “slippage effect”.



Grand Idea                             LINE - 2 
NOVEL Drugs with dynamic structures (Dynamic drugs) based on TRIZ 

expertise.
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Illustration
Instead of one “key” for one “lock” (the principle of a classic drug with a conservative structure), we propose a 
selection of “skeleton keys”: a group of many similar molecules that “open” many “locks” and adapt to the target. This 
facilitates a practically 100% effectiveness rate and a maximally wide spectrum of drug activity

Вместо одного «ключа» на один «замок» (принцип классического препарата с консервативной 
структурой) мы предлагаем набор «скелетных ключей»: группу из множества одинаковых молекул, 
которые «открывают» множество «замков» и адаптируются к цели. Это обеспечивает практически 100% 
эффективность и максимально широкий спектр действия препарата.

To survive, rate of Pathogen Microorganisms 
“innovations” faster than rate of new 
classical  drugs development.
This is time to find another, Dynamic way to 
fight  Patogen Microorganisms



Classic R & D vs. NOIGEL R&D approach

Classical approach  2-5 
drugs for synergy

Human organism receptors 
mutation as result            

(slippage effect)
Microorganisms, Viruses 
mutations, drug resistance.

Dynamic Drugs &
Self-adaptation

Future self- adapted 
dynamic drugs and vaccines
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PolyribosomemRNA

Translated proteinFragment of m-RNA 
fRNA

Blockage of protein’s  

translation

Polyribosome and mRNA mechanism in action
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Cancer cellsNoncancerous cells

Selective accumulation fRNA               
in cancer cells
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Cancer cells
Noncancerous cells

Apoptosis of cancer cells  by fRNA 
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2. Antiviral,  based on self-assembled modified peptides.
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NGL030 contains mixture of acylated peptides. 
It effectively inhibits the process of nuclear 
importation of viral polynucleotides from those 
viruses that depend on the cell nucleus (FLU, 
Herpes Viruses, HIV/AIDS, etc)



The mechanism of the penetration of a viral genome 
without NGL030
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Genomic Nuclear DNA
Nuclear
Membrane

a-, b-importins
with Viral genome



Dynamic vaccines based on self-assembled 
modified peptides                                                          
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The mechanism of action of oral vaccines 
with partially modified antigens
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Line 3. 
New diagnostic approaches 

114

Early cancer detection 
& 

Early vascular atherosclerosis prediction. 



Blood Cell Morphometric Method (BCMM)

Dr. Evgenia S. Skobeltzin



СПОСОБ ДИАГНОСТИКИ ОПУХОЛЕВЫХ ЗАБОЛЕВАНИЙ ЧЕЛОВЕКА 2005 РСТ
WO  2007/021211 Blood Cell Morphometric Method (BCMM) 



Herpes virus Statistics
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• More than 80% of the adult population has oral herpes and a recent 
study suggests this number could be 98% exposure among adults.

• One in five Americans have genital herpes (yet at least 80 percent of 
those with herpes are unaware they have it).

• There are approximately one million new cases of herpes each year.

• 25 percent of American adults have symptomatic genital herpes.



Amount in % Epstein-Barr virus (EBV) 
infected population
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Cancer patients – patients with cancer of uterus,        Control group- patients with acute Epstein-Barr virus, 
EBV-infection without  cancer (mononucleosis, lymphadenitis  etc.)
Criteria is infection by 50% or more by EBV  



Herpes virus infection and CHD 
(> 50% EBV)  (our data, 1998 - 2008)
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Clinical groups

CHD- coronary heart disease
CMV- cytomegalovirus
HSV- herpes simplex virus
SA- stable angina
USA- unstable angina

AMI- acute myocardial infarction

Correlation of patients with Herpes 
virus infection and Coronary 
Heart Disease (CHD) in a 
different clinical groups (> 50% EBV)  
(our data, 1998 - 2008)



Observing World Through “prism of  Davinci  
Window”  of house where he was born has 

been extremely productive
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• Поздравляю всех с нашим замечательным праздником
95-летием со дня рождения Генриха Сауловича
Альтшуллера и Международным Днем ТРИЗ!

• Сегодня мы поздравляем не только человека — сегодня 
мы разговариваем с эпохой-эпохой ТРИЗ.

• Генриху Сауловичу исполнилось сегодня 95 лет. Он 
навсегда останется в нашей памяти молодым и 
энергичным, и будет вдохновлять нас на новые идеи, 
свершения, задумки: Мысли, Свершения, Мечты. 
Уверен, что Генрих Саулович поддержал бы и одобрил 
нас, как продолжателей развития своего детища. С 
Международным Днем ТРИЗ, с юбилеем! Пусть рядом 
будут ученики, последователи, верные друзья! Побольше 
позитива, улыбок и прекрасного настроения!



TRIZ IN MEDICINE 

(Optimistic Vision of Future)
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