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

Da Vinci Legacy ( “The human foot Postgraduate School at Central

is @ masterpiece of engineering Research Institute of Prosthetics
and a work of art.”)Vinci’s
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An Open Letter to Colleagues 07/11/1990

* Many companies are doing a great job creating new means of treating
people. However, the problem is so complicated and complex that 1s
difficult to embrace all possible combinations of medication for all diseases;
we should combine our efforts and knowledge to resolve health problems.

* Today, we are students, teachers, programmers, engineers, doctors,
managers, sportsmen, even supermen ) -Tomorrow we are patients.

* We are aging, our relatives and friends are aging, and sooner or later, we
will encounter these problems.

* [ would appreciate feedback from any who wants to participate in bringing
new ideas to the table of treatment and health improvement or has a
suggestion or preliminary comment before it becomes too late.

Dr. Boris Farber, Director of Science at the Central Research Institute of Prosthetics,

Vice President of the Biomechanical Society




An Open Letter to Colleagues

Many companies are doing a great job creating new means of treating people.
However, the problem is so complicated and complex that is difficult to embrace all
possible combinations of medication for all diseases; we should combine our efforts
and knowledge to resolve health problems.

~/. we are students, teachers, programmers,
engineers, doctors, managers, sportsmen, even
supermen )

We are aging, our relatives and friends are aging, and sooner or later, we will
encounter these problems.

| would appreciate feedback from any who wants to participate in bringing new ideas
to the table of treatment and health improvement or has a suggestion or preliminary
comment before it becomes too late.

Dr. Boris Farber, Director of Science at the Central Research Institute of Prosthetics,
Vice President of the Biomechanical Society



Acknowledgments: The fundamental ideas of our research are results of
many years of discussing TRIZ applications with Genrich Saulovich
Altshuller.

In all our projects, we implement classical TRIZ in combination with
Mathematical Modelling and Science

The research is a result of creative, dedicating and enthusiastic efforts of TRIZ Biopharma
International LLC & Noigel LLC , Scientists Team, colleagues and partners. We thank our colleagues.



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 2. Class C
Medicine

Class C1
Diagnostics

System 1,B1.1
Upper Limbs
Prosthesis

B11.1
Myoelectric

B1.1.2
Mechanical

Subsystem 1,
classB1.2.1
Artificial foot

ClassC2.1
MDR
inhibitors

System 2,B1.2
Lower Limbs
Prosthesis

Class C 2.3.
Anti-Cancer

Class C2.2
Anti-Diabetics

System 3,B 1.3
Orthosis

C31
Vibro Scanner

Class C 2.4.

Anti-Viral

Class C 2.6.
Regeneration
enhancers

Class C2.7
Dynamic
antibiotics

Dynamic
Vaccines

Subsystem 2,
classB1.2.2
Knee Unit

Subsystem 3
(ClassB1.23
Hip Unit

(Class C 2.8

A - A System has own Subclasses (not shown)

ClassC29
Anti-
Atherosclerosis




TRIZ innovation Roadmap in Bioengineering

TRIZ innovation Roadmap in Bioengineering (iagment)
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System Operator for Pathogenic Microorganisms Fighting
Pt DTN | deal final resul
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TRIZ in MEDICINE

BIOENGINEERING Drug Design DIAGNOSTICS
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TRIZ structure of the functional-analytical method of improving the system “man - microbiome- environment”
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Standard MDR approach Qur MDR approach
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Trimming

* 1. Initially, 3-4 new generation drugs or stock preparations like
polymyxin are used to treat infections caused by resistant bacteria. The
total amount of antimicrobial drugs may exceed 1000 mg, which has a
toxic effect on the kidneys, liver, intestines, blood vessels, and heart.

* 2. It is necessary to significantly reduce the number of drugs for the
treatment of resistant forms of infection, while the effectiveness of
treatment should increase.

* 3. The use of resistance inhibitors will allow the use of a single antibiotic
of the old generation with the same efficacy as the whole complex of
stock preparations. Toxicity, while significantly reduced to treat

18



COULD BE USED TO SOLVE A PROBLEM FOR
MDR FIGHTING (RED COLOR ON SLIDE 13)

Principle #13: Invert the action(s) used to solve the problem

(e.g. instead of cooling an object, heat it; instead of suppressing-
enhancing growths).

* 9 Preliminary anti-action 10 Preliminary action
* 13 "The other way round" 15 Dynamics

* 21 Skipping 24 Intermediary

* 25 Self-service 35 Parameter changes
* 36 Phase transitions

=4 NOIGEL; LLC

NOIGEL, LLC




To survive, rate of bacteria’s “innovations” faster than rate
of new antibacterial drugs development.

This is time to find another, NON traditional way to fight
MDR Bacteria.

ezf\

‘ NOIGEL, LL.C
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"SMART” Bacteria can be only conquer
by Smart Methods of Treatment

21



Effectiveness

The real effectiveness of existing drugs

Placebo
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1.Classical TRIZ
2.Mathematical Modeling

3.Multiple synergisms
4.Modern Science, design, and technologies in

numerous different fields.

* TRIZ Biopharma International LLC & Noigel
LLC are the only pharma companies in the

World that apply TRIZ to all pharma projem
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Properties of classical drugs

> A precisely conservative chemical structure

The "slippage effect" refers to the change in a person's receptor apparatus
> over time. This can cause a loss of effectiveness in certain medications and
substances, such as ACE inhibitors which have been extensively studied.

, The drug cannot independently adapt to reduce the
"slippage effect" or mutations of the causes of infections.

It is uncommon for these drugs to have an effectiveness
> rate above 50%, as not everyone has the same receptor
apparatus.

Slide 25



Properties of dynamical drugs

A single polymer, such as a protein, DNA, RNA, polysaccharide or tannin, can
produce within one mole of substance, despite having a
complex and irregular structure. This is achieved by partially modifying the

" internal groups of the polymer, such as lysines in a protein or amino groups in
DNA or RNA. Each structure is tailored to fit the receptor of a specific patient,
making it one among many but uniquely suited to the individual.

Even if there is a mutation or polymorphism in the receptor that causes a delay,
> the drug may still work. This is because there could be

When microorganisms and viruses mutate, drugs can still be effective because

| they among which at least one can target
the mutated version. This Is because drugs contain predictive structures that can
identify and target even non-existent targets.

Slide 26



Classic R & D vs. NOIGEL R&D approach

The degree of freedom (variability, _
adaptability)

Classical approach 2-
5 drugs for synergy

Microorganisms, Viruses
mutations, drug resistance
27



Groups of Quasi-life Self-assembled Drugs

( Groups of Drugs >

Antagonists

Partially acylated: Antisense DNA, Partially acylated
Interferons RNA based on partially Vaccine antigens
Interleukines acylated oligonucleotides Lipopolysaccharides
Insulines Peptides
Immunoglobins Glycolipids
Adenosine Deaminase Exo- and Endotoxins
Trypsin Muramilpeptides
Pepsin

\ Papain /
Y

Principle of effectiveness: Maximum quantity of derivatives in one volume

Slide 28



Algorithm of classical drug design

Classic
methods

Optimization of the structure
based on methods of
molecular mechanics

Refinement and optimization
of the inhibitor structure

with the use of
semiempirical methods

Actual effectiveness:
10-15%, which is
100 times higher

than that of the

screening method

Methods for
systems with
imprecise
structures

Creation of 3D model

Use of long-known structures (amino acids in
protein and mononucleotides in DNA and RNA as
inhibitor components) to create an inhibitor through
the BIO+ method.

Selection of an inhibitor as an ANTIPODE by
charge and architectonic inhibitor surface due to
the partial modification of structures docking
with Fourier transformation based on
neural networks)

Actual effectiveness: 45-60%

Slide 29



Disadvantages of Classic (static) drugS o ———

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”.

30



Agonist modeling (non-fermented whole molecules)
From the x-ray bank, a known structure is taken
(interferon, interleukine, etc.)

A structure is built by a program according to empirical data

The quantity of lysine amino groups, histidines, serines,
and threonines accessible for modification is calculated

The necessary level of modification is calculated that
will provide for the

As a result, there is an increase in the activity of these modified
proteins by a factor of

The activity increase is facilitated by changing the proteins'

, which to its own receptors.
Slide 31



Grand Ildea

To survive, rate of Pathogen
Microorganisms “innovations” faster
than rate of new classical drugs
development.




s United States
iz Patent Application Publication o) Pub. No.: US 2012/0130699 Al
Martynov et al. 431 Pub. Date: May 24, 2012

(54) METHOD OF MOLECULAR DESIGN AND
SYNTHESIS OF THERAPEUTIC AND
PRI VE DRUGS

York, N
Appl. No. 12931,469

US Patent Application 2012/0130699 p————— A el

JOrOBOPOM O MATEHTHON KOOIEPALMH (PCT) 22, 3010,

PCT WO 2021/070968 o Bl

WO 2012/070968 Al

EA Patent 025399 S e e

1 GO ITA | (7%) Madperare ¢
COTH 21000 (006,01} CO7R 47700 (2006 MAPTRIHOR, \,mp wc\l\kl\\[:\
enseg) seess 1y sapOanodi Lasmnn X 10085 e Viktorovich) [UAUAL yi. Koy =
X A1171, Kharkoy (UA)
Jarasicscrytiape - sy U741 Arews: BACIUTBEBA, Taawis  Cosso
2 SYLIEVA,

- CA, {H CL l\ ()
Eepasuiickoe 1 (25399 13 Bl D2, LC. EE, 16, 1S, Fi,
- HR, HU, D, 1L, IN, IS, JP, KE,
. naTeHTHoOe K& LA, LC, LK, LR, LS, LT, LU
BEOMCTEO Ok PR PG, T, L D e
SK, 3L, sM, 8T, 8V, 3Y, TH, TL T™, TN, TR, TT, TZ,
UA, UG, US, UZ, VT, VN, ZA, ZM, ZW

US 2014022055641 HCAHHWE H3IOBPETEHHA K EBPAJHHCKOMY MATEHTY
AGN AND SYNTHESIS OF THERAPEUTIC AND PREVENTIVE DRUGS

a9 United States . MOJFRYJIPHONO. JODATIA 5 CHIITIA  JIDSERILIX
a2 Patent Application Publication o) Pub. No.: US 2014/0220556 A1~ Yo eesaurmes B It O g Goos i
Martynov et al, (43) Pub. Date: Aug. 7,2014 fp— i
10490
e ssma
n2

(54) METHOD OF DESIGN AND SYNTHESIS OF A (52) US.CL
NEW DRUG CPC s CI2Q I/025 (2013.01)
P( . " 435/6.1; 435/32
Applicants: Artur Martynov, Kharkov (UA); Boris COE CHHTE3A TEYEFHEIX H MPO+HIAKTHYECKHX JEKAPCTBERHELX ibeidisation is absent
5. Fi 4 (57) ABSTRACT [APATOB

and syr .\‘N\vn
ventive dn;

A method of design and synthesis of a new drug. This inven- 0331 (56) Marymov AN er al. New epproach o design

tion may be used in human and veterinary medicine for the RU2010/000604 syt srzpevic abd prevesive diugs,
design of new drugs that are effective in the treatment of 127070965 20120531 © erspecies polymorplism o

Y (US); Sony oncological and viral human and animal illnesses and for the j— sion perial modificanon)
design of new medicines. In the method a biopolymer target EEP FOPHC CIABHEOBHY; ekt Tigo ot o raty adiministired bovin
Appl. No: 13/761,103 for the drug action is selected: then the quantity of nirogen- BEP CO#bA BOPHCOBHA (RU) lactoferrin induces caspase-| and interleukin-18 in the
containing positively charged groups available for modifica- mouse mtestmal mucosa: a possible explanation i

erarens: inhibition of carcinogenesis an metzstasis Cy mm
Filed: Feb. 6,2013 tion is calculated. Biopolymer target may be cut into oligomer rarmas Aprp Buxropozms (UA), 2004, 75 26.44, ocobermo, pedepar, ¢ 42, map. 4
o fragments. Some of calculated nitrogen-containing positively ep Bopac Caasmmosms, Sapbep oo )
lication Classificat charged groups are substiuted with negatively charged 2 opacosaa (RT) Francis R Cabone et Il__l.n'dumn:l of
groups by combinatorial modification. The obtained °‘~“‘““’-‘f‘ 51’“‘;{“““"“3‘;”.13 i vive pernde
Int. C1. supramolecular assemblies are used as drug for the biopoly- TERMTI . Me d ? 12,
2@ 102 (2006.01) mer target asesa L.C. (RU)

Inventors: - Artur Martynov, Kharkov (UA); Boris
F

3rooklyn,
Sophya Farber, New York, N

The sequence-specific
2 ribonac
Antisense & Nucleic acid druz development, 199
423430
Fobert E Confield Pepudes derived fr

ryptic digastion of sz white hysozyms. The Jouraal
of Biological Chemistry, 1963, vol No &
2691-21

= A pe— 118 mrswiea (coatass X CHETea)
A M POQEIATHUECKIT MPENAPATOB, SRGEETHERED: UTX TENSHNE OREOTOTENECKI, BRPYCHED:
|éRSEIC ¥eT0BEra B AHROTHMY H I ZH:iH3 HOHADX TeXIPCTREHAX cpencrs. Ipexmaraercs
# ocod MOGES I CHETE: TETESEAT N NpOSEIAETIECKI: TEEAPCTSCENGD NDEISAICE, 5
o GepyT Guomempep-emmems (Sewe, JHK, PHE mwir mx ceecs), @ B mectse mrasis
HIyT TOT = MITEEE. EO il B3 OTHTOMepHEEIE (HyETeaanoy
MEECKENGI EYKSSSIOME ¥ DDOTESISME), EOTOPHS MODMQEIEDYIOT DYTEM SMSHN 33EI3 H3
e amrmps 5 =xcvoT MM
3pGONDESIE KHCIOTEME), 3 TEENE B EIUSCTEE NTSEIS HCOOTEIHOT TOT EE GHOTOMEMEp-
‘EOTOPED MOTHGEIFDYIOT TYTeM TOCTITHEON MMEFE! 30PETA MOTEKYIS E8 IPOTHECHOT0RHL




The Philosophy of Drug
Design for Dynamic
Drugs




Acylation agents that change a protein’s
molecular charge

( Agents of Protein Acylation >

Succinic
anhydride

Aconitic
anhydride

Acetic
anhydride
Maieic
anhyadrine
Slide 35



Change of molecular charge to negative after
acylation (succinylation, maleylation, aconitylation)

" LYS succinic anhydride N /(2
O N 04;}\0 N /}ro
@ pH>8.0
N
Positive z 4; ; Negative
charges e charges

Slide 36



Examples of dynamical drugs

Albuvir Contains more than 1 million 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)

fRNA Contains more than 100,000 acylated
oligo-RNAs. Only adenocarcinomas and
macrophages have the ability to pick up
oligonucleotides. The acylated oligonucleotides
that have been picked up selectively bond with
their predecessors, inactivating them. These
predecessors are cancer RNA: transport,
matrix, and ribosomal. Basically, there is a

full cessation of protein synthesis only in the
adenocarcinoma cells (healthy cells do not
pick up negatively charged oligonucleotides)

000 “ArPOBET” www.agrovet.com.ua
(057) 758 57 94 agrovet@vk.kh.ua

STOP-VIRUS

ANnbEBYBUP
SAMHCTBEHHbIM W MNEPBbIN
NPOTUBOBMPYCHLIN Npenapar
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Examples of dynamical drugs

Dynamic Insulin has shown high biological activity when ad-ministered orally
in rats with alloxan diabetes. The system promoted reduction in glucose level to 10
mmol/L on average, and maintained this level

. It can be considered a candidate for development and implementation
in the capacity of oral insulin. Efficiency of the preparation was confirmed in
animals by using both fasting and glucose load.

Dynamic antibiotics instead of a single antibiotic molecule, such as
polymyxin, contains thousands of derivatives with incompletely substituted
hydroxyl and amino groups. They have a broader spectrum of action and are
effective against bacteria.

Slide 38



1. An antiviral drug Albuvir that has the ability to
change or adapt to different viruses is known as a
dynamic antiviral drug




The mechanism of the penetration of a viral
genome through the nuclear membrane

a-, b-importins
with Viral genome

Nuclear
Membrane

Slide 40



Albuvir’s mechanism of action

a-, b-importins Nuclear

with Viral DNA

Albuvir

Nuclear
DNA

Membrane

Slide 41
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2. A dynamic anticancer drug Is a
medication that is effective in fighting
cancer cells and can be adapted to
different types of cancer




Action mechanism of antisense polymorphic RNA

1. The Principle of Selective Specific Hybridization of Acylated RNA with
its Predecessors

5. denaturation succinylation
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The principle of substituting hydrogen bonds in
RNA in hybridization with ionic bonds, which are
inaccessible to helicase and nuclease
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The principle of obtaining the anti-cancer drug
nuclimid based on antisense RNA
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The principle of the activity of the anti-cancer
drug nuclimid based on antisense RNA
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) ."ﬁ g =
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i 17 ﬁ‘
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Cancer tRNA Nuclimid ( ) tRNA inactivation through
its hybridization with
Nuclimid (dynamic )
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Polyribosome and mRNA mechanism in action

Polyribosome
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Translated protein

Blockage of protein’s
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Selective accumulation fRNA
in cancer cells




Apoptosis of cancer cells by fRNA




fRNA efficacy in vitro
(Lewis lung carcinoma (LLC)
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Wl BB W
:.\:,\:.\:.t\
L

- L,
0

e {R N A+ aCCine

== == fRNA

]
-
=
-}
=
T
& _I

=

Vaccine
—p— cisplatin
sssadéess control group (not treatment)

23 28

Time after tumor inoculation, day




The fRNA influences the dynamics of the
tumor node growth
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3. Dynamic Vaccine




The mechanism of action of oral vaccines with
partially acylated antigens

No Immune
Response

Native V Amino Acids
Antigen Monosaccharides

Hydrolysis

by Enzymes
in the Entestine

Acylated (‘ Protected g Absorption [lq Immune
Antigen Oligopeptides in Blood Response
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Why 1000 proteins instead one?

Level of acylation= 50 % Level of acylation = 100 %

Influenza neuraminidase, an example of different substituted derivatives combination in one volume of solution from
nonsubstituted to completely substituted derivatives (remains of succinic acid are marked green) in different combinations. At 216

donor groups available for acylation the quantity of variants at 10-30 % substitution will make . At least one compound

from this variety will match the receptor or
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Main idea for dynamic vaccines

Parrtial
modification

%

one vaccine
antigen
(one epitop)

thousands NEW epitops




Dependence between the titer of induced specific
antibodies and the level of acylation of a solution

of high-molecular acylated antigen
%
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Newcastle virus vaccine

Dependence of the immunogenicity of binary covalently modified antigens of the from the degree of
modification using whole virions and a single surface protein as an example.

Antigen The degree of |Induced titer of neutralizing
modification, % antibodies (1: X), X *

VA (full virion)

SA (single
antigen)

P <0.05; * - differences from control are statistically significant
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4. Dynamic peroral insulin




Dynamic Insulin

s, .0 T8 0 .0 O ) ]

5 2
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30
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Black bars show places of insulin hydrolysis, when it is treated with pepsin: only seven peptides
are produced, the amino group that should be attacked by anhydride are shown by black arrows
(the number of groups available for acylation-n = 17).
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Principle of creation and structure of dynamic insulin

generates huge guantities of fragments with the
same basic structure but different charges and
Insulin placement of substituted groups (shown in orange)

Partial hydrolysis

Partial Chemical
% Ny Change of -NH2 - groups

o ﬁ?& in -COOH groups
S

i

A A

e S

self-organization is ensured by the fact that all the fragments were
previously part of the whole and fit together like hand in glove to




The effect of dynamic insulin on after-load glucose level in blood of rats with
alloxan diabetes

Glucosa, mmol/L

= iabetis

Diabetis+MI

0
Start point




Publication

Martynov, A. V., Bomko, T. V., Nosalskaya, T. N., Farber, B. S., & Farber, S. B.
(2012). Oral long-acting pharmaceutical form of insulin on the basis of self-
organizing kvasi-living system of combinatorial peptides. AMI, (2), 64-70.

Slide 67



IP

W02013100793
Patent EA023447

Eepasunckoe 1 023447 13 Bl

mnaTeHTHOe
BeJOMCTEO

OIMMUCAHWE H3OFPETEHHA K EBPASHICKO

AGIE 38/01

AGIK 38/28 (2006.01)
2016.06.30 ABIP 3/16 (2006.01)
Homep samsim ASIP 350 (2006.01)
201300207

[ata nogaum 33REkM

2011.12.28

JaTa nyGnMKaLMN W BEAGAW NaTesTa (51) Int. CL.

IIPOH3BOJHOE HHCY.IHHA, OEIATAIOIIEE CAXAPOCHH/KAIOMEN
AKTHEHOCTBIO IIPH IIEPOPATTBHOM IIPHMEHEHHH, CIIOCOE ET'0 MOTYYEHHA
HJIEKAPCTBEHHBIE $0PMBI HA ETO OCHOBE

(43) 20140130 (56) US-A1-20110293714
(86) PCT/RU2011/001061 EP-B1-1226104
(87) WO 2013/100793 2013.07.04
{71){73) 3amemTens ¥ naTeHToEN3RENEY

$APEEP EOPHC C.IABHHOBHY;

$APEEP CO$EA FOPHCOBHA (RU)

(72) WzoBpetatens:
Maprmace Aptyp Basroposms (UA),
®apiep Bopac Crapmsoens, Faplep
Coper Boprcorra (RU)

MpenecTasnTens
Bacmasesa [.C. (RU)

Ipomzsoamos mEECyTESa, o007Tajammies C3IXAPOCHEEANMEN asTHESOCTEH OPH  OepOpATs=OM
TMPEMeESNNE, CH0COD SM0 MOMVISHNE H TeRADCTHAEHES GOPME Ha ero ocmose. Hiobperemme ormocmTen
E GapMarEE ¥ MeTHOHHS, 3 MMEEEC K OPANLEC EBONEMEIM COCTAEAM OHONOTHYECKH AKTHEEOTD
BEMIecTsd, B JACTHOCTH CYNPAMONEEYIEPHOND AHCAMOTEM AMETHPOBIHEEX OMTHTOMENTHAOS HECYIHEA
ANE NeTEHES CAXAPECTe IEaleTa, ero ocnozmenmE. JamEas cECTeMa Do3EonEeT 24 T OpE mepopansEomM
OTHOEpATHOM If VISpEEEATE YP TMHOED3E B EPOSH Ha QEIHOTOTHTECEOM YPOEHe
(czepraddesT), 3 FOMOOESHTE CHCTEME OPHOODETANT YCTOHIEEOCTE E JeHCTEHI OePMeETOE E
HMEET MATsle DAIMEPE], COOCODEED TerE0 BCACEIBITECH H3 KEmew=mEa. (yTe msofpere=ms: B E3vecTse
OCHOBERN TeHCTEVIONIEN 3Te=TOR HCHONBIVEOT CYTPAMOTSEyIAPEYH EOMIOIENHE - a=caMims ms
AMETEPOEIEEEDN ONETONEITHIOE - OPOIVETOE ePMeNTaTHEHOTO FEIPONHEIA EECcynEEa. Komoosmoes

MOEET TPOEIBOTATECE OPOM
EOMIOOESETOS KOOI EIHE.

TE B OOCTATOUERN EOMHISCTEAX ¢ VIETOM JOCTYIHOCTE BOEX

1d  L¥reTo

(12) MEAKIY HAPO/IHAS JAHBKA, ONYEIHKOBAHHAA B COOTBETCTBHH €
PAIMH (FCT)

(19) Beesmpman Opramrams o
Hirreasexryaas noil ColcTnennne == 0 OO0t Y
! e Z )

{43) Dava seacrynapoanoi wyGanannm
04 mioas 2003 (04.07.2013) WIPOIPCT

(101) Hosiep ssscaymapia

WO 2013/100793 '\l

51} Mo T —— (B1) Vs

ELTLE V|
AGIK FR28 (2006 01) AGIP 550 100 )

Hassep veacaymapuaioil amne: POTRUZ00O0106]

Jiarn socscrynapoued moiacn;
28 sl 201128122011

Shiesk nogaun Pycckuil
$hisass nybomcnmn Pyecenil

Hanfiperarea 0
umnrcm o MAFTRIHOB, Aprop Busmpoens (8] Yiase
[(MARTYNOY R
GM, KE, LR, LS, MW, MZ, NA, RW, 81D, 8L, 87 TZ,

||ci_n|_x\\ TAM, AL BY, KOG, EE, MDD,
. TL TH), enpare L BE, 3G, CH,
C2 . PR, G,

J\JTLI’LI 1. . Wi, PLET, R,

RS SF F, B, CF. O, CLOM

Faama Cespensmma (V.
vem), o 120, Ca

&) Thibe: INSULSIN DERIVATIVE WITH ANTIHYPERGLY CEMIC ACTIVITY AND METHOHY FOR THE PRODUCTION
THERECHT

Sd) Hmmaene  wliperemen © TIPOH3ROIHOE HHCYITHHA,  ORIAJANIEE  CAXAPOCHITEAKITER
ARTHEGHOCTRED, HCTI000E ERO TRUYSENHA

on relates 10 sutics and medicine and, nxre spect
ted insulin
" The proposed <

level o "|L|U-A.H |ll\. bl 1

be produced indusirs

AP e,

HE
TAPH AL
1 K OSITTOZHITH.




5. Dynamic Antibiotics




Dynamic antibiotics (on the example of polymyxin)

\

\L

(IVa-d)

I R;-R;= (a) H, (b)-COCHj; (¢) -COCH,CH,COOH; (d)- CO-CH=CH-COOH; (e) Combinatorial sum a+b+c+d

(1) k=n(d+1) ™! =28 672

(2) m=(d+1) "-1= 16383

wherein:

n = a number of groups available for substitution in the antibiotic molecule;
m = a number of moles of the antibiotic and the number of different
derivatives after synthesis;

k = a number of moles of each of d modifiers in the combinatorial synthesis

reaction to obtain the maximum number of different derivatives;

d = a number of modifiers in combinatorial reaction;




Dynamic antibiotics (on the example of tetracyclin)

(VIIa-d)
R|-Rs= (a) H, (b)-COCH; (¢) -COCH,CH,COOH; (d) Combinatorial sum a+b+c

(1) k=n (d+1) ™' =405

(2) m= (d+1) "-1= 242

wherein:

n = a number of groups available for substitution in the antibiotic molecule;
m = a number of moles of the antibiotic and the number of different
derivatives after synthesis;

k = a number of moles of each of d modifiers in the combinatorial synthesis

reaction to obtain the maximum number of different derivatives;

d = a number of modifiers in combinatorial reaction;




Dynamic antibiotics (on the example of gentamycin)

(IXa-d)

) R;-Rg= (a) H, (b)-COCH; (¢) -COCH,CH,COOH; (d) Combinatorial sum a+b+c
VIII)

(1) k=n (d+1) ™! =17496

(2) m= (d+1) "-1= 6560

wherein:

n = a number of groups available for substitution in the antibiotic molecule;
m = a number of moles of the antibiotic and the number of different
derivatives after synthesis;

k = a number of moles of each of d modifiers in the combinatorial synthesis
reaction to obtain the maximum number of different derivatives;

d = a number of modifiers in combinatorial reaction;




Table Antibacterial and fungistatic activity of dynamic
antibiotics based on MIC, ng / ml (IV-polymyxin)

Strains of microorganisms *
S.aureus B.antracoides |P.aeruginosa | P.vulgaris | C.albicans | M.anosum | T.mentagraphyt | A.niger IMI
IMI res3 IMI res3 IMI res3 res3 IMI IMI res3 es IMI res3 res3

. IMI res3
Connectio

n number

Etacridine

Notes: - - does not have activity in a dose of up to 500 mcg / ml; * - the
even at doses higher than 500
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6. Dynamic hemostatic drug
Gemma



Dynamic hemostatic drug Gemma

R; Ry Ry Ry Rs = -H; -CO-(CH,),-COOH; -CO-(CH=CH)-COOH;- CO-(CH,);-COOH

(1) k=n (d+1) ™! =1280

(2) m=(d+1)"-1=1023

wherein:

n = a number of groups available for substitution in the antibiotic molecule;

m = a number of moles of the antibiotic and the number of different derivatives
after synthesis;

k = a number of moles of each of d modifiers in the combinatorial synthesis reaction
to obtain the maximum number of different derivatives;

d = a number of modifiers in combinatorial reaction;




Table . Rat wound healing in rats under the influence of compositions K1K and K2K (Gemma)

Substance The basis Wound Area * (S)
during the observation, cm2 (M £ m)

6-9 9-11 days | 11-13 days

Combinatorial binary cellulose
derivative

Combinatorial binary starch
derivative

Chitosan

Control

* P=20,05 As can be seen from table 2, the wounds in animals were almost 2 times faster to heal, the wounds of which were treated with
K2K composition (from 13 to 6 days), while the efficiency of the control sample Celox did not differ from the control. Wound

epithelization was initiated already on the second day after application of the composition. Slide 77




The effect of the drug "K1K" and "K2K" on the time of blood coagulation

The shortening of the time to stop bleeding
based on a standard spleen injuries was
maximum when testing the materials “K1K”,
“K2K” and was 3.43-3.55 times (p <0.001) less
than the control and 2.80-2.89 times ( p <0.05)

Sorption activity of "K1K" and "K2K"'

The hygroscopicity of the K1K and K2K
materials was 78.62 £ 2.18 ml / g (p<0.05)
and 883 = 211 ml / g (p<0.05),
respectively. The minimum  sorption
properties were noted in the “Celox” is 5.63
+1.21ml/g
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ON SELF-ORGANIZING
NANOSTRUCTURES WITH ANTIVIRAL
PROPERTIES




SUPRAMOLECULAR SYSTEMS BASED ON DYNAMIC SELF-ORGANIZING
NANOSTRUCTURES WITH ANTIVIRAL PROPERTIES

Dipyridamole
Molecules (12
“\ different derivatives)
(Structural
Component)

Cobalamin

<4——_ Core (6 different
derivatives)
(Core)

Combinatorial acylated
derivatives of base
oligopeptides

and amino acids
(Binding Component)

‘——_—




Dynamization of dipyridamole

Dipyridamole 1-Succinyl-Dipyridamole
structure (D) structure (1SD)

o

15D

: Quasi-living dynamic

combinatorial dipyridamole




Nucleotide-like self-recognition structures in
nanoparticles

Dynamic combinatorial
Dipyridamole derivatives
(5 individual

substances)

- e e e
- L T
/ - -y

(Euclecntide like self-recognition structureg,

Dynamic combinatorial
Cobalamin derivatives : : -
(more 2000 individual Dynamic combinatorial
Riboflavin derivatives
(44 individual

substances)

[ . -
-_-"-ll—-————-—--_--~

substances)




R,-R,=H;-CO-CH,-CH,-COOH;-CO-CH=CH-COOH

(1) k=n (d+1) ™! =108
(2) m= (d+1) "-1= 80

wherein:

n = a number of groups available for substitution in the riboflavin
molecule;

m = a number of moles of the riboflavin and the number of
different derivatives after synthesis;

k = a number of moles of each of d modifiers in the combinatorial
synthesis reaction to obtain the maximum number of different
derivatives;

d = a number of modifiers in combinatorial reaction;




Initial riboflavin and dynamic riboflavin
(RP-HPLC)
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Dynamization of dipyridamole (DDD)

D

RI;RZ;RS ;R4: H,-CO-CHz-CHQ-COOH, -CO-CHB;




Initial dipyridamole and dynamic derivative (DDD)
(RP-HPLC)




Antiviral DDD effectivity in ovo for influenza H1N1

The concentration of the Viruses titer Minimum*
DDD drug (mcg / mL) (Ig TCA 50/ effective
concentration

(IEC mcg / ml)

Control (0.9% sodium 12 12
chloride solution was
injected
Experienced 1
1 0,005
1
1
I

—[0,0005:0,00005 i

*Effective DDD concentration in the in Ovo influenza infection model

2
2
2
2
2
2
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Dynamic Systems-patterns of a System Evolutions

To survive, the rate of Patogen
Microorganisms “innovations” is faster
than the rate of new classical drug
development.

This is time to find another Dynamic
way to fight Patogen Microorganisms

=

NOIGEL, LLC
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Sorry no
one had any
questions
after your
presentation.
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Optimistic vision of a new approach
to the design and synthesis of drugs

ple to survive

~ Noigel, LLG=w
TRIZ Biopharma, LLC
Farber’s Center for Academic Success
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