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* “Apparently, the possibilities for controlling the
thinking process are endless. They cannot be
exhausted, because Reason, the greatest
instrument of knowledge and transformation of
the world, is capable of transforming itself. Who
can say that there is a limit to the process of
humanizing a person?.. As long as a person
exists, the management of this force will be
improved. We are only at the very beginning of a
long journey.” G.S. Altshuller, 1979, “Creativity as
an exact science”
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Descriptions of computer Mathematical Modeling methods of
exploratory design and construction used to search for improved

TIORCROBOTY physical operating principles and technical solutions are
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Farber B. et al., Method of controlling the power
element of the simulator Patent #2081643 (Bio-
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Introducing the magnetic scalar potential ¢ whose negative gradient equals the applied
magnetic field, i.,e. H = — V¢, the scalar potential can be given by

P(x,y) = —;—Sr (tan_l yra + tan ! y_a) ,

X X

where [ denotes the dipole moment per unit length and a is the distance of the line current
from the leading edge. Then, the corresponding field components are given by

Ho— ap  Io y+a y—a
*To9x T 2m | a2 2t 5 PRV
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Moreover, the second derivatives are

¢ P L | 2x(y+a) . 2x(y—a)
oxt 9yt Im [x2+(y+a)2]2




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
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Biomechanical basis of choosing the rational mass and its
distribution throughout the lower limb prosthesis segments

Farber, DSci, PhD and ljekusijel Sh. Moreinis, PhDD _

Central Research Institute of Prosthetics and Prosthesis Design, 127486 Moscow, Russia

https://www.rehab.research.va.gov/jour/95/32/4/pdf/farber.pdf

Abstract—A solution for finding a rational distribution of
mass in lower limb prostheses has been considered based on
the lormal premise favoring the identification of the move-
ments of a prosthetic and an intact leg. For the purpose of
simplicity, an analysis has been carried out for only the swing
phase, the data about the properties of moving segments
being determined without integrating differential equations of
motion. At the formation of eguations of motion, an
assumption that body segments are absolutely rigid and have
constant moments of inertia and locations of the center of
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It should be noted that the application of the
principle of mechanical similarity doea not exclude
other reasonable assumpiions leading 1o different solu-
tions. Thus, Godunov (2} assumed thal the masses of
both the prostbetic and sound limb segments must be in
the same proportion, This opinion can be recognized as
valid only for those prosthetic limb segments which do
nod involve a residual limb, such as the shin section and
artificial fool of an above-knee (AK) prosthesis,

Some research papers provide a prion recomimen-
dations on the prostheses mass, Roschin and Delov (3)
consider the optimum weight of an AK prosthesis io be
within 2.7-3.6 kg and the weight of a below-knee (BK)
prosthesis o be 2,3-2.9 kg, Staros (4) siresses in his
paper that he considers it incomect to awtomatically
assume greater energy expenditures for heavier prosthe-
ses, He asserts that the work of hip muscles s
infleenced by the distribution of mass throughout the
prosthesis: that is why it is necessary o raise the toal
center of mass location of a prosthesis by reducing the
welight of s distal portion.

METHODS

We shall consider the problem of ratbonal distribu-
tion of mass by means of the similarity method.

Differentlal Equations of Muotion

Figure 1 presents a dynamic model of human
walking in the form of a 9-link bickinematic chain with
11 degrees of meedom. Lower limb segments (hip,
shank, fore and hind sections of feet) are presented by
four links; wunk, neck, head. and srms (presented as one
link}.

Movable links rotate around the axes of a coupling
0, with the centers of masses concentrated in the poinls
C.. The gencralized coordinaies are chosen o be X, 7,
the horizomal and vertical displacements of the point O
(the center of the hip jointh and 4, (the angular
displacements of the pelvic and lower limb links from
the vertical axis).

While formulating the eguations, the following
assumplions were admitted: the body segments are
absolutely rigid, the distnibution of masses within each
link is constant and does nol depend either o muscular
tensian or spatial interrelation of the links, and the links
have constant inefizl moments and the positions of
centers of masses Ji=Const, |=Const. The couplings
between the links are stalionary and the system is

Figure 1.
Dreikimic misodeel of buman gait.

ncapable of being integrated. The motion 15 possible
due o the muscular forces, called jowmt forces, the
moments of which are applied in the centers of rowtion.

On the basis of the mechanical principle of
releasing from couplings, the inferaction of lower limbs
with the support surface is replaced by the ground
reaction, the components of which are marked K, and
R In that case, both K, and K, act as extemnal forces.
The differential equations of motion of the system ane
formulated wsing Lagrange 1T equations:

dial ar
d:( a:}.) ag 2
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The moations of the suggested system are Jeseribed
Iy the secend-order differemtinl equations and in general
can be presented as follows:

M=M,,+ éu‘. [c,fml:r;,- - ¢.] + -;}Rr'n(u:, u}] +

=1
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Here &, = masses of scgmenls;
L, = lengths of scgrents;
{; = slatic radii;
p, = inertial rachi of segments;
& = acceleration of the gravity foree;
& = penetalized coordinates;
R, Rz = horizomal and vertical ground reaction

I:ﬂ'ﬂpl:ll'lﬂ'l-l*:
x, ¥ = Joad peant coordinates,

The equations presented above can be considered as the
formulae determining the moments of muscular forces,
having the data on generalized coordinates, changes,
pround renction, and G2 load point, The necessary
information can be obtained by an experimental methsd.

The Application of the Mechanical Similarity
Method

Let us assume that cach system of equations 15
recorded twice for two models, ong of them imisting
the motica of the soumd limbs (index "), the other,
that of the prosthetic limb (ndex *'p™').

o that case, the main respuirement of mechanical
similarity (i.e.. the requirement of the fodmal identity of
eqquations of motion for both models will be observed)
15 met, provided thal

Kp ™ Ky 5y = &
a_Cp_ My g
dp I’_'I} M,

where K=Const, a,=C,=M, are the coefficients of
cquatioms, the joinl momens,

Tor prowve the wdentity of equations, it is sufficient to
make replacements in the equations for mode] 11

ty = ki, € = G M, = M, kY]

10 obtain the equations for model 1.

The conditions of Equation 1 make it possible 1o
work oul & series of independent proportions, which are
redsced to the system of three equations with six
unknown cuantities by means of using biomechanical
coamatants (5

It should be noted tha the coefficients of the
systern of equations in Equation | present the combana-
tons of inertial and geometric characleristics of the
humun basly limb segments.

The results of numerons investigations in the Hields
of anthropology, anatomy, and bwomechanics made it
pomsible 1 establish regular relations between character-
isties of separate segments and the buman body as 3
whaole (6.7). It is imponant to note that ot the present
time the investigations i ths field are carmied out o
meet the needs of poi only prosthetics manufacluring
bt robotics technology, aviation, and space medicine as
well, Therefore, the following parameters ame well
known: the relative linear dimensions of the human
body segments, expressed in relative units “P" (where
SP b 1S6 of human height); the relative masses of
segments (the mass of the whole body = 100 percentk:
the coordinates of mass ceniers (the human height = 100
percenty; and the coondinates of jolnt cemters in
percentages of the human height and the prosimal
joints. The positions of partil mass centers and the
vilue of inertial radie of limb segments measured from a
prosimal joing are also determined. For the Girst time e
caleulutions of the mass, the pamial mass centers, and
the inertial radii of a lower residual limb for chfferent
levels of amputation were corried oul, It was performed
using the approximaticn method with bodics of rotation
recommended by reference books on mechanics (E).

Distribution of hMasses Throoghout a Prosthesis

The independent proportions oblained from condh-
taons (9 ane recorded as the system of equations solved
in relation o Py, {y, py (e, the mass, the static radias,
and the imerial radivs) related, respectively, 1o the
huwman body mass P and the link length L. Mote that the
derived system of three equations has six unknown
quantities, three of them having been chosen the mean
a5 the result of a considerable number of measurements:

e
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P L
K, =5 = 0016 K, = 2 = 0.0598;
1 P. £ L'
4
Ky= ';‘:‘ = D62, l

where P, 1§, po une (e mass, the static radas, and the
inertial radius of the AK socket, related, respectively, to
the human body mass ©® ard the hp length L. These
ampuiations are descrbed by the following exuations:

1 :I_'l.-l"-lﬂ [0+ K &
e A EEET (x—uux*}

r= % = 330K, K: — 13087 )

(el r
pt= (Lz} 0131 2

where Py, LiL;, p/Ly are the mass, the slatic tadius,
and the imertinl radius of the complex chain **shank +
fot + fotwenr'” related. respectively, o the human
baody mass P and the dissance “knee-floor’ L,

[5]

'r, II Ir 1]
K4=f;x.‘—L—rﬁ-:I 6]

where Pyg. Ly pup ane the masses, the static radios, and
the inemial radivs of the AK residuzl limb, related,
respectively, 1o the human body P and the hip length L.

It should agnin be siressed that the mean vidues of
the AK socket imertial characteristics peplaced in
Equation & obviously de nol depesd oo Uhe level of
amputation, for whatever the length of the residial limb
may be, the AK socket depends only on the soundd limk
hip bength, that is, on the human heighi.

However, it should be taken inte accoung that a
purpasceful striving for reducing the mass of modem
pricghetic parts ks pot an end in wself, bt a method of
raticnal distribution of mass with the help of balancing,
for cxample. Balancing is possible in the cose whene the
actual weight of o comples chain shank + fool proves 1o
be less than the caleulsted weight.

Balanwing i= perlommed in the following way. First
thve mkxss of tee patient, the kevel of amputotion. ond the
distance knce—floor Ly are messured. Then, with ihe
help of a simple device, the scheme of which is given in
Figure 2, the actual masses of a complex chaan M, oamd
its static moment My 2e determined. The calealated

mass (17,0, the static radivs ({0, and the calculated static
moment (M) ane dietermined with the help of nomo-
grams (Figures 3=51 by the kevel of smputstion, the
mass, and the disiance knee—floor’” of the patient. The
newmiiprams have been worked out sccording o the
known mathematic rules 7 logarithmse coordinates on
the basis of Tables 1 and 2.

The value of a balancing load ond the poesition in
which it & fixed are determined by the following
formuloes

AP =P, — Pg 7

M, My

b= (8]

where the numerator presents the difference between the
caleulaied and the actwal static moments ond  the
denominator shows the walue of a balancing  Joad.
Usually sirips of sheet lead 5-6 mm thick are used a5 a
halancing lamd, A atrp of lead plaze. tha mass of which is
equal o the caleulsted value of a balancing load, slould
be riveted to the rear surface of a shank tbe at the point,
located at the distance [, from the knee joim axis,

el

*
| 1
|
—_—
4
| _
o
Figure 2.

Scheme of a device for determining the position of o cemer of mass
ol 8 Chass,
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Farber B. et al., Biomechanical basis of choosing the rational mass and its
distribution throughout the lower limb prosthesis segments

https://www.rehab.research.va.gov/jour/95/32/4/pdf/farber.pdf

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

A

I 1 Y

I o mwy

v &
S 5
oSS
N h h‘
PO

N
s 2
™,

=
3 8

s
¥ .

[ //
f %
Centez
/MOSS

rJ
Vi
7

‘I

/ /

I
Tife

RN

ra N <
120 @ ot g Dl % o
i % b
[
| w . " \\'H
! S o S
” - ﬁ.g “§\ £
o~
::nh.:::!;::rst' a device Tor devenmining the position of a center of mass &'% \nb ‘2
ol cleian. ” i h, ~a
F73% %g f\\ = rr.-.
Figure 7. BE E 1 B8 B 550 g Z2
Mass-meriml chamoirsees of 1 comples chain shank ="+ el + ! o g% v AZ
fprweas™ for AK proshess ol m N 225235 205385335
P in the roiss @6 & peTceTage ol The hurman Body mada, suane radics % ‘3 &z
12 and inertial Tadiuy are capressed 15 2 perceniag of the Srtance L4
s paee-foort L2 On the X-ooordsme & the froniad displacement of Figre &
ihe ftal cenger of masses {TOM) selateal G the man™s hesghl &5 / :l:!l-inc??|.;l c;.::uwr:;xa of a complex clusis shank 4 foot +
R = ootwear or oS Neses
b=LEritii stump; D=keyg semp; [=torder of e and saddle '-"'-‘_'J LSS [P | B .’ t=Pirogov samyp, ;‘I-ﬁug stump. Weborder of middle and krwer
of & hip; IV=half of o hip: V=Dorder of middke and upper Surd of 2 L @ : — thind of u shank; IVehalf of u shask; Vebonder of mudlle snl wpper
hip. s Iss 385 465 95 43/[7- thind of a shemk: Viesham BK sesifusl limb




S- curve for Prothesis Knee Units




Ynen-koppecnoHaeHT PAH, NMpodeccop, Ap Brnagumup beneukumn

World-known Scientist in the field of celestial
mechanics, dynamics, and astronautics, author of
works on the theory of rotational motions of
artificial and natural celestial bodies. Corresponding
Member of the Russian Academy of Sciences, full
member of the International Academy of
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Dr. Farber’s Dynamic Mathematical Model
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Application 4 : In molecular biology

= Differential equations are of basic importance in molecular biology because

many biological laws and relations appear mathematically in the form of a
differential equation.

= The vast majority of quantitative models in cell and molecular biology are
formulated in terms of ordinary differential equations.

= Mathematical cell biology is a very active and fast growing interdisciplinary
area in which mathematical concepts, techniques, and models are applied to
a variety of problems in developmental medicine and bioengineering.



Polymyxin Amicacin d>25 Polymyxin d<5 mm Amicacin

MDR A.baumannii growth without NGL025: 6 MDR A.baumannii growth with NGLO025:
day growth, 2nd passage. 6 day growth, 2nd passage.




d>25 Polymyxin d>25 Amicacin d>25 Polymyxin d>25 Amicacin

MDR A.baumannii growth with NGL025: MDR A.baumannii growth with NGLO025:
9 day growth, 3rd passage. 12 day growth, 4th passage.




The Key to NOIGEL's breakthrough

Logarithmic growth-
bacteria in the absence of )
competition with each other

"dump" the majority of virulence

factors and toxin formation £
(including factors of acquired =
antibiotic resistance) £
E
o A g 10
Time (hr.)
Log phase - nov‘r:l:zgz‘?(;(;?l‘:‘,vn1?:?5;;1?3:(_,.'\ [=] Few or no cells Viable celis [} Nonviable celis
The most perspectlve phase as a Lopez, S., Prieto, M., Dijkstra, J., Dhanoa, M. S., & France, J.
target by antimicrobials. (2004). Statistical evaluation of mathematical models for

microbial growth. International Journal of Food

Microbiology, 96(3), 289-300 _



What ARE STRATEGIES ? ——

- Our strategy is to“fool" bacteria in order to
eliminate biofilms and to destroy multiresistant
bacteria by sending false signals making them
think that there is an absence of danger. It will
bring to initiation of logarithmic phase of
bacterial growth.

* Itis well known fact that the intensive growth of
the bacterial mass in Log-phase does not cause a
release of more toxins, virulence factors or cause
a formation of biofilm.

Based on this phenomenon, a combination of
well known medications and compositions
expressed in synergistic effect to stimulate
growth of bacteria we were able to find a
method to stop bacterial toxicity and virulenc

long-known classical antibacterial

Log of numbers

of bacteria

Time




Application 1 : Exponential Growth - Population

= One of the most basic examples of differential equations is the Malthusian
Law of population growth Z—I; = rp shows how the population (p) changes

with respect to time. The constant r will change depending on the
species.

= More complicated differential equations can be used to model the
relationship between predators and prey. For example, as predators
increase then prey decrease as more get eaten. But then the predators
will have less to eat and start to die out, which allows more prey to
survive. The interactions between the two populations are connected by
differential equations.



Population Dynamics of a Continuous
Propagator for Microorganisms

R. K. FINM and R. E. WILSOMN!
University of lilineds, Urbana, 1L,

As continuous fermentation offers economic advantages over the usval batchwise process,
the present work was undertaken to provide o better understanding of the characteristics

of & coentinuous propegator.

Loboratory oppaoratus was developed which allowed

sterile propagation of aerobic microorgaonisms in o stirred-tank reacter of the overflow
type. Using Pe fluoreseens, B. linens, ond o stroin of 5. corlsbergensiz a theoretical
relation was shown befween the mean retention time of the cells in the propogator and
their growth rote. By proper odjustment of the flow rates, steady populations were
attained. In incompletely buffered media, o steady cycling in yeost populotion was
observed, which was fraced to steady fluctuations in the pH which were $0 degrees out
of phase with fluctuations in population, The phenomenon appears to arise from the inherent
feedbock in the system coupled with @ metabelic lag. Fermentation of the medium
was not complete, as only the propagation of cells was of inferest,  In o practical process
addifional holding tanks would be provided, so that end products could be oblained

in high yield,

OT STUDIES OF CONTINUGUS FEH-
MENTATION have been concerned
with producing comsistently high vields
of alcohol, yeast, or other specific
materials (3, 77, 79). It is appropriate
that acidemic rewearch in the field of
him:ngincﬂing shounld um;!rrg'i.rd these
appli«j studies with a more decailed
inquiry into the behaviar of living cells
held in continwous culiure, The purpose
af this paper Is o begin such an inguiry.
When fermentation 15 carred out in
a gascade of two or more sarred tanks
connected in series, the frst fank cone
sEfptes @ propagatar. Fresh nuirient
is pdded o the propagamr ar constant
rate ard & constant level of liguid is
maintalned in the propagator by ar-
ranging an overflow &t the desiced
height. The rove of withdrawal is at
all rimes equal o the feed rate and s
generally so rapid that Jermentation
within the propagator s nog complens,
and all mutricnes remain in excess of the
cell pequiremens.  Under such condis
tiong, the cell populstion is limited
|.n||915r by the washout of eelle
Movick and Szilard (74, 75) utilized
& continuous propagatar o smudy mloro-
bial genetics, especially mutation rates.
Their appararnm, which they chose w0
call o chemostat, wal opérated in such a
manner that growth was limited by

1 Present address, Corn Produces Refin-
ing Ca., Arge, I

deficiency of a pardeular  nurlent,
rather than by the washout rape.

The peesent work follows more closely
that of Adams and Hungate (7). Ulsing
a ponfineous yeast propagator  these
irvestigators showed how the flow rae
conld be p'rrdi-rlﬁl from the grc:wf.‘: ourve
of the crganism.  Several pointe raised
in their paper, however, seemed 1o
warrant further study,  In the frst
place, Adams and Hurgate did no ob-
serve any  appreciable  constant-rae
phase of growth for yeast in their media.
With organisms that show logarithmic
growih, the esimation of Bow rates could
be simplified.

Furthermore, steady populations were
not always obtained in the veasn propa-
gator.  Although Adams and Hungaie
{7} did not call atention w the posi-
bility of cyclie Aucruations, their data
suggested such an cecurrence,  Moee
recently Maxon and Johnson (79) have
confirmed the eveling phenomenon in
a yeast propagator.

The present r\nrur\rh. CONceTn ::'1!
'prnpngminn. in the lt:guri!hmin: phase
of pwo merobic bacteria, Hacteriam {imemr
and Fredomenar fasrcsems;  oycling was
alsp investigated, using a strain  of
Faccharommycer carlsherpenss.

Wamwu

In batchwise culiivation singbe-celled
organisms usually exhibit a3 phase of

logaurithmic growth which can be charac-
terized by the -.-rlln':inn

% = g i1}
in which

& = the tatal nusber of cells

# = time

& = & charscieristic growth consiant
fior the argandsm, which depends
also on the envircoment-—
vemperature, natare of medinm,
ete.  Lmits are reciprocal time.

The rate comstant, & i% conveniently
measured by the slope of the growih
curve when plotted on semilogarithmic
conpdinaies.

- {2

To achieve constant population in a
flow syatern. the retention time within
the propagatee muose equal 18 Mose
imvestigators have been content simply
ta state this fact, bot Monod (73 has
providsd rigorous prood based on oA
differemiial material balance.

By a marcerial balance om the watal
oells, mahInE use of Eq'.lu.l:lnn 1,

{Ia = growth) = out = seousmulation
0+ ENdR — ,-':f_.m = QN 33

in which F is the volume of lguid in the
propagator and g i3 the volumetric
How rabe,

4 oar
=
=
m
a L
o
@
o
-
o
[T] I i
o 2 4 ] [F3 14 13 [T}
TIME (HOURS)
Figure 1. Werificotion of Equation 4 by sub ing faxic reagents for nuiriends
being fed
ko=Q

Thrae seporats deahy are shown  Sbatitehion af phensd Bsgis ol 11.5 baun, of permada ond

sulturie sed o 125 hoar.

PrSuzrascmar 8. 0.5 howre Tarmparciars, 33° £,

£ Saheated phenal

8 0% hydregen parsside

L Corcarsroled wierie acid

san Thaprnlion] wiagbigl sates, Egualion 4

From Egquation 3 the rate of change
of pepalation is

“% = Wik — g/V} 41

An aleernare form of Equanion 4 Is

al¥ - In2 ?}

IR iy (4a)

whera 8, ia the familiar pereration dime
of the cogarlsm, ned 8 in the mean fe.
temtion tinee in the apparams.

For the population to remain consant
in @ condmuous propagacor, the fow
Tane must be s a0 that

Figure 2. Werificotion of Equation 4 by altering flow

rafe in fwo feals
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If chis comditbon s non el Ehe Jevel of

growly will ehangs with Heme in socord
with Egquaitkon 4,

It is assumed in the above analysis
that fiow rames are wuby consrany, aned
thar mixing within the propagator s
Instamtaneais and compltes,  The lam
aggumption is generally not =0 sEvere a
rosiricticn as mighe be supposed ().

Exparintental

The propagatcr imeld was not o
unurual design.  [r comslmed of 6 5o

gas-=crubbing barle appropriaely modi-
fed e allow for inceulation and the
subsequent feeding of nuirientz. The
averflow was of capillary glas wbing.
The entice propagatar wal immersed in
a warer bath held at cooslant icmpera-
ture, arrd there was provision for biowing
sterile alr o1 measured raies chrough a
ainiered-g lass disk wiikin 1he propaganar.
Mhaalved  axvpen, mcasured puhn."-
praphically, was always in exces of the
critical concentration for cellular uptake.
No auxiliary  agitarion was required
ks of the high air rates used.

OF mare interest b those wishing 1o
study conrinuous fermenzation was the
use of 2 Sigmamccor pumnp (E and M
Enterpeisrs, BMiddlepary, X, Y. w
provide constant Bow rates of sterile
nacrient,  This pump has 4 @m ar-
ramgement, which moves  fingerlike
pecen ol meal w2 s 1w pres Auids
threugh rubber or Tvgon fubing, whach
passres hetween ibese fngers and a metal
plare within the pamp. Posidve panips
Ing m: Mow rates as low as 2 oo per
mimle s casily posible, Changss in
the How rate may be madeo either oy
using rubber tubes of different sz, or
b madifving the speed of rthe pump.
Freedom from contaminatiom and case of
contrel recoimmemsd the wee of sxh oa
plamp aver any variations of the Marione
bottle a8 & means of anainlng cossant
How raies,

Cirewerh was followed by messuremens
af abssrbance {apieal dessine), wing B
Coloman Nephooolorimeter (red  filser
Mo, 8215}, The Erear response of the
imstrument was checked by plate couns,
and wlen nepsssary dilutdoss were mades
befare taking absarbancs readings.  The
pH Icasarcmmenss were made wiidh a Beck-
man lipe=cperared meter.  Sugar and
carbon  dioside  were measursd by
standard analyrical merthods,

The operaling procodun: wal smphe,
To start the propagater, growth was
allowed 1w proceed  Derchwise  unnl,
al an appropriaie level of popualation,

Figure 3. Veriflcotion of Equatian £ by ahering pogulatien laval
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Graph of Growth Population

= First Graph shows when the predator is both very aggressive it will attack the
prey and rapidly eat the prey population, growing rapidly — before it runs out of
prey to eat and then there will be no other food, thus dying off again.

* Then predators will be less aggressive and it will lead to both populations in a
stable position (Graph two).



Some Other Applications of Differential Equations

= Some Other Applications of Differential Equations are,

1) In medicine for modelling cancer growth or the spread of disease
2) In engineering for describing the movement of electricity

3) In chemistry for modelling chemical reactions

4) In economics to find optimum investment strategies

5) In physics to describe the motion of waves, pendulums or chaotic systems.



Farber B. et al., Photo elasticity for Foot
Studies
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Grand ldea LINE - 2

NOVEL Drugs with dynamic structures (Dynamic

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

lllustration

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

BMeCTO 0gHOro «K1to4Ya» Ha OAUH «3aMOK» (MPUHLMMN KNAacCUYECKOro npenapaTa C KOHCEPBATUBHOM CTPYKTYPOWM) Mbl
npepnaraemM Habop «CKeNeTHbIX KNYen»: rpynny U3 MHOXeCTBa OAMHAKOBbIX MONIEKY/1, KOTOPbIE «OTKPbIBAOT»
MHOXXeCTBO «3aMKOB» U afanTUPYIOTCA K Lienun. 3To obecneymnsaeT npakTuyeckmn 100% 3¢ppeKTMBHOCTL U
MaKCMMaJibHO LWMPOKUI CNEKTP AEeUCTBMUSA Npenapara.

Q



https://zenodo.org/record/2547580#. XGVsUIVKIWE
https://zenodo.org/record/2639505#. XLMwIluj7SUK

Annais of Mechmikov Institute, N 4, 2018 15
www.imiomn.org.ua fjournal.htm
CREATION OF NEW MEDICAL DRUGS BASED ON  area whick aflects almost every fanuly. and each and every
TRIZ AND COMPUTER MATHEMATICAL one of us, Namely, the development of new effective drugs,
MODELING [*I.
G ! l'o use TRIZ prnciples in drug development
[)( ;‘{({(‘(I,./ Farber B.S., Martynov A.V., Kleyn LR necessitates broad knowledge in several areas rooted in the
£ T A s g B, ,1‘"1 of o ine st Yefi s it molecular modeling method. This m:th_od includes the
e /('(1[[«1 . : Noigel, LL.C; TRIZ Blopharma International, application of the laws of quantum physics and quantum
- (‘.Z/@. LLC New York; Mechnikov Institute of Microbiology chemistry. Additionally. it requires knowledge of the
/ /e ! reclor and Immunology (Kharkov, Ukraine), behavior of molecules in various situations and their
- L’ m'{)“((.‘ll 7/& it hnis St et -'Muuul'(}d: PR, mtgractinn with eacl? other at different temperatures. as well
b AV R ) ;/‘,..nm- GE ot In memory of Genrich Altshuller, a5 inthe ptesence.ol f;ahs and other compounds.
ool o / "’“7 i ' it creator of TRIZ philosophy and u Truly effective drugs can be developed only on the
and dbasogition of Mo snrentie ave sackund. T pT——" Teacher, with whom we discussed  basis of a systematic approach and in-depth knowledge of
of s L bovm cxomppiicnd sl smed of s levm dlrmimid Aot the most significant of our trends  he [elds of medicine; pharmaceutical chemistry, medical
@ foalint ow e wventiion whall & grantsd wnder e Lo and inventions. chemistry, physical chemistry. analvtical chemisiry,
4 pharmacognosy. chemustry of natural compounds; plant
onfirs; Mo Unated Mot ']'R.V (the rh;?orj.,' of inventive pmbl.cm :7-01\’illg) is a new medicine technology: biochem.:sny_ molecular biology:
¢ philosophy of thinking, craated by Genrich Altshuller and  pharmacology: and many other disciplines.
further developed by his followers ['].  One of the authors Over the last 100 years the pharmaceutical sciences
v
A
T o Annals of Mechnikor Inatitube, N 1, 20139
grare t-the person(s] having fitle m this parent 15 right ™ eschule uhers s makirg, WL imETInLOrgL LG owrnalhem 47
itng, uifering fox sale, or sellng the vt taoughout the Usited State of Americs o
S S R APPLICATION OF SYNERGETICSETOF TRIZ  ov he rverse serion. For exarmple.  burs can be arained o
(PR S RS R N SR PP RN .,.,;mhmw”_fwm, PRICIPLES FOERE DEVELOPING cAMP - only rrlnm extrame heat, but alse from e'vrleme cold, and
(e, webject M e vt i srsusiemames S am preniciod o -35-418 <o 11D, S0 the ACCUMULATION ACTIVATORS AND THEIR expansion process can ocowr ot only by heating. but also by
Masitenamnce Fee Netwr e the imbde of the awer INFLUENCE ON MULTI DRUG RESISTANCE freezing water, Owercoming psvehological insrtia allowing
MICROORGANISMS viou to use the apposite action sometimes allaws you to find
— A”' Z - 4 == novel solutions. In our case this would mean that instead of
ST S = 2N Farber B %, Martynovy A, Osolodehenko T, killimg bacteria we should enhance them,
) Dinecron or vie Useren Stares Paresy oo Tiavesous Oeree O/ Kleyu I 2, TRIZ priwiple of “Prelimipary ant-acticon” (£9).
This ¥ I . . . I : -
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The connection between SAT problem and Cancer Diagnostics Blood
Cells Morphometric Method

https://www.youtube.com/watch?v=XelOsJHz49g&t=634s&ab channel=Farber%27sCenter
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The connection between SAT probiem er Diagnostics Blood Cells Morphometric Method

Blood Cell Morphometrlc Method

Dr. Valentin Govallo, Dr. Evgenia Skobeltzin , Dr. Boris Farber

= Professor Valentin | Govallo, M.D
Ph.D., D.SCI. Member of the
Russian Academv of Medicina



https://www.youtube.com/watch?v=XelQsJHz49g&t=634s&ab_channel=Farber'sCenter

METHOD FOR DIAGNOSTICS OF HUMAN TUMOR DISEASES Blood Cell

Morphometric Method (BCMM) 2005 PCT WO 2007/021211
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Grenville, W.A., Luzin, N.N. Course of differential and
integral calculus (“LUSITANIA”).
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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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Internship Introductory Meeting (Part 1 & Part2)
Dr.Farber, Dr. Kleyn 07-17-2023
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