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Material Engineering in Regenerative Cardiac

Surgery: "Yesterday and Today"
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1928 Henry Hallet Dale & Edgar Schuster

1882 Roland Ross- .The Vivisector Vivisected” restoring total circulation of the heartless animal
14

1935 Charles Lindbergh
perfusion pump (,The Walking Dead”)

AN ARTIFICIAL HEART REVIVES A CORPSE:
SIR RONALD ROSS'S UNPUBLISHED STORY OF 1882,
CUHE VIVISECTOR VIVISECTED”

B ECHRANINS

Intraduction

In 1862, exacdy LU0 vears before the Bret artificiab hearl wax ine
Mantedd in a Yiunkin rhest [1], Ronald Ress—then an obscure young
mediwal man servng din—vwruote “The Viviveior Vivisected,”™ a
‘haur-ratsing short story in which a man who bled to death is revives! by an
artiticial hesn

When Ross (1857—1042) weou: “Vivisecior” he was still sore 13 years
away Irom the B mesarches in which be ocriminased certaio mes
quitees as the transmiters of malaria, & discovery 1Ta hrowghl him e
Nobel Frize. In 142, however, he had only just qualifed m melivineg
{studicd av his linher's hebes bt lor which be lek “no predilection at
2l [2, p. 29 ] Toael Lt Farglaenl s Joins the ndian Mechcal Sevvice.
Rass had Lot yessrs been @ sevions wiites and enjoved many ocher intel-
lewtul inwrests, but puw be found himself in Siminh India among col-
Teapues who “seemed w tike interest o absulwely weliing, - . 2 [2, .
5] Sine his medical dities were negligible, The 23-yearold Russ Je-
vated his eonsiderable jeivre w malenuics and the classics, and w
wnting poews. plavs. and uovels |2, pp 45-3-1]

During i briet assignment away trom fuis base he wrote (i his words)
‘a weird short srory @lied “The Yivisecor Viviseaed' ™ |2, p. 19). Ross'y
hingrapher. Megroz, (annd the siory “as graesome as the title suggests,

The ressarch we. m|‘|.mn-r| in e Ty & Mesearch Carser Award fron Ui Natwcal

Ilmmlnrlf Iealil ke Alen . M Hm]>n librasian. and vve Royal Co e
reivinm 10 sindy ol 1 publib

w10 i warrl onleagmes Cligbord Barges,

ir bl e

e Macrail Suhwol ul Pulddic | iy, 535 1loning

r.qm.mj
“Dupac.unulof Tragival O
1o Avenie, Bissen, Masiahuseits D215

I L9RS o The 1 niversicy of Chirage. Al vights recerved.
18 - MRS RA B0 A

ergcniss i Dialags and Medicing, 2.3 - Sprug 19ye | 345

American Society for Artificial International Organs-

1982 Utah- implantation ASAIO - Peter Salisbury
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1957 Willem Kolff & Robert Jarvik

1963 Paul Winchell o
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INVENTOR,
PAUL. WINCHELL
BY

Dr. Michael E. DeBakey, left, Dr. Denton A. Cooley and the early artificial
heart device that led to their long-running split.
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,Moje wielkie pragnienie stworzenia polskiego sztucznego serca nareszcie w peini sie
urzeczywistnia. Usilne starania o otoczenie tego przedsiewziecia opiekq panstwa,
uwiericzone uchwaleniem Wieloletniego Programu "Polskie Sztuczne Serce", uwazam za

ogromny sukces. Bardzo sie z tego ciesze i zycze powodzenia wszystkim, ktorzy
zaangazowani sq w realizacje prac”.

https://www.youtube.com/watch?v=7
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,My great desire to create a Polish Artificial
Heart finally fully fulfills...”

prof. Zbigniew Religa pOLISH ARTIFICIAL HEART” Medicine

Modern technology

, Nee ¥~

"/
https://www.youtube.com/watch?v=7QFhxfVF7SA&list=PLMkpKh2ylbEa90OThOLOF6vQC aKmHvgs8
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DIVISION BY TYPE OF FAILURE

 Acute failure

* Long-term failure

* Patients with cardiomyopathy
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DIVISION BY SUPPORT TIME

Short-term

- An acute heart failure with a good S— .
prognosis of regeneration Vi

) A. pulmonalis sinistra
Pericardium serosum,
Lamina parietalis

- Aninfirmity with an uncertain prognosis

Pars ascendens aortae

for further treatment

Lig. arteriosum

Truncus pulmonalis

A. coronaria sinistra

Atrium cordis sinistrum, Auricula sinistra

V. cardiaca [cordis] magna

A. coronaria sinistra,
R. circumflexus

Permanent support

Auricula dextra

Conus arteriosus
Atrium cordis dextrum

A. coronaria sinistra,
R. interventricularis anterior

- chronic heart failure disqualifying for
transplantation i

R. atrialis

V. interventricularis anterior

- cardiomyopathy

R. marginalis dexter
Apex cordis

Incisura apicis cordis

41-800 Zabrze; Wolnosci 345a; tel: +48 32 3735660, fax: +48 32 3735665; romankustosz@frk.pl; www.frk.pl
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More than 40 teams from 35 scientific and research
institutions, clinical centers and professional entities
producing elements of heart prostheses participated in
the implementation of the Program.

As part of 5 projects, 17 research tasks and 12
implementation tasks, covering over 200 stages, were
implemented.

| STRATEGIC GOAL
Developed families of Polish heart prostheses, with a completely implantable permanent heart prosthesis as a final
element

Il STRATEGIC GOAL
Clinical development of the use of Polish heart prostheses in the treatment of patients with critical heart failure

1l STRATEGIC GOAL
Creation of a highly specialized scientific and technological platform for the purpose of conducting comprehensive

Adres: 41-800 Zabrze; Wolnosci 345a; tel: +48 32 3735660, fax: +48 32 3735665; romankustosz@frk.pl; www.frk.pl
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Effects of the program

IMIM PAN- leader of the task
Prof. B. Major

P01

TECHNOLOGIE
MATERIAROWE

PO3

PROTOTYPY
POLSKICH PROTEZ
SERCA

P02

TECHNOLOGIE
METROLOGICZMNE

; romankustosz@frk.pl; www.frk.pl
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System POLVAD

PROSTHESIS

A

POLCAS-IMPT

POLHIVAD

POLHITAH

> Assistance
1 Month 3 Months 2 years duration
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Membrane The goal of the work is the reduction of life-

threatening thrombo-emboli formation in
heart assist systems by a new material design
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M-ERA.NET Transnational Call 2014
Project Acronym: bioVALVE

Partners:

JOANNEUM RESEARCH Forschungsges.m.b.H., Institute for Surface Technologies and
Photonics, Austria;

Polish Academy of Sciences Institute of Metallurgy and Materials Science in Cracow, Poland;
Collegium Medicum of Jagiellonian University Cracow, Poland;

Foundation for Heart Surgery Development,Poland;

Chirmed Sp. z 0.0. Poland

The aim of project bioVALVE was to life-treatening thrombo-
embolii formation in pulsatile assist devices by a new biomimetic

Adres: 41-800 Zabrze; Wolnosci 345a; tel: +48 32 3735660, fax: +48 32 3735665; romankustosz@frk.pl; www.frk.pl
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Optimization of mechanical properties and determination of fluid dynamics based on
finite element methods for flexible heart valves

Strain of the inflow petal (Ti mesh) a- opened b- closed Stress in the inflow petal mesh a- Ti b- Steel

Adres: 41-800 Zabrze; Wolnosci 345a; tel: +48 32 3735660, fax: +48 32 3735665; romankustosz@frk.pl; www.frk.pl
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Optimization of mechanical properties and determination of fluid dynamics based on
finite element methods for flexible heart valves

a- Petal with embedded b — titanium

Inflow valve and cross-section through the area . ) ) ]
reinforcing mesh reinforcing mesh

of the inflow channel.

The carrier ring of the petal  1p, frame of the ring

Adres: 41-800 Zabrze; Wolnosci 345a; tel: +48 32 3735660, fax: +48 32 3735665; romankustosz@frk.pl; www.frk.pl
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Polyurethane inflow valve and cross
section through the outflow channel.

c - Valve ring; view
from the inflow side

b - Valve ring: general
view

a - Valve ring:
view from the
outflow side

J Aemes A1 0NN Fakomn: Winlnaiai AL~ $ale £ A8 37 ITICEEN Saws 140 37 ITICLEE: snmmnmbnicbace Mol mle wnon fule
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s wsys
Veloci Velocity aderic
5.t5ys Acatemic 2.000 Acade
1.500

417

° o R im
Q008 ams
0 ooz 0.04 ) ¢

oo (1)

An example drawing of a flow velocity simulation (a) through a outflow valve in a
ReligaHeart® heart assist pump equip
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From the course of the hysteresis loop or individual load cycles it follows that as
the stress on a particular step increases, the shape of the loop and their surface
change significantly. The larger area of the loop indicates high damping.

The need for reinforcement of the
valve through a metal scaffold

On the basis of the dynamic creep curve presented in it is stated that the total creep
Ag, defined as the sum of delayed elastic strain b and material flow €c, for the
tested material was about 5.5 %. To the group of significant factors influencing the
creep of the material should be not only the size of the load being applied and the
duration of the test, but also the temperature and the environment in which the
sample is located.
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etallic meshes pressed in PU

inflow valve outflow valve
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M=SCO

AMEYS Elite Channel Partner

alve flakes covered with polymer
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ANEYS Elite Channel Partner

ings dedicated for inflow and outflow valve- DRAWING

inflow valve outflow valve
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Ings dediqgted for inflow and outflow valve- IM PROCESS
B/\// .\\\

Shape concept of
component INFLOW VALVE
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MZ=SCO

ANSYS Elite Channel Partner

nflow valve- PRODUCT
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The need for improveent of the
metall scaffold surface with
hemocompatibile, coatings

additionally improving METAL- PU
adhesion!
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&D on surface coating deposition

Omaczenie Sktad Grubo$¢|Przygotowanie Atmosfera gazowa Chropowatoé¢| Kat  Energia powierzchniowa
a-CH | a-CH:N | a-CN | ta-CH | ta-CH:N |Si-a-C:H| [nm] [scem] Ra[nm]  |zwilzania | polar | dispers|Summe mm—

B334_7 X 92,2 | lonenquelle 20,0 C,H, 799 | 35 | 400 | 434 : LV —
B372_6 a-C:H 94,7

B334_8 X 48,0 |0nenque”e 20,0 Csz 78,3 3,5 42,4 45,9 B372_7 a-C:H,N 103,8

B334_10 X 67,4 | lonenquelle 20,0 C,H, 797 | 33 | 414 | 446 B372_8 a-C:HN 103,1

B334_12 X 90,8 | lonenquelle 5,0 Ar+15,0 C,H, 840 | 21 | 408 | 43,0 B37283 B G 5572
B372_10 a-C:N 95,1

B372_6 X 94,7 | sputtern 24,0 Ar+6,0 GH, 14,7 60,82 | 9,68 | 46,74 | 56,43 8372 15 i 94,7

B372_7 X 1038 | sputtern | 240Ar+45CH,+15N, 14,2 58,53 |10,17| 48,82 | 58,99 a-C:H+SF6

B372.8 X 1031 | sputtern | 24,0Ar+3,0CH,+30N, 127 | 57,83 |1155| 4554 | 57,09 B372_15+E059 (fluoridation) 94,7
B372_16 a-C:H,N 110,3

B372_9 X 952 | sputtern | 24,0Ar+1,5C2H2 +45N2 24,0 53,03 |13,70| 46,55 | 60,25 8372 17 2CHN 100,3

B372_10 X 952 | sputtern 24,0Ar+6,0N, 19,0 4590 |17,14| 47,45 | 64,59 a-C:H,N+SF6

B372_15 X 94,7 | lonenquelle 20,0 C,H, 13,0 41,87 12094 43,6 | 64,54 B372_17+E059 (fluoridation) 100,3
B372_18 a-C:H,N 82,7

B372_16 X 110,2 | lonenquelle 17,5CH,+2,5N, 233 25,37 [30,09 41,61 | 71,70 8372 23 Sifa-CiH 1243

B372_17 X 1003 | lonenguelle 15,0 C;H,+5,0N, 12,7 32,63 |24,61| 45,87 | 70,49 B372_25 Sifa-C:H 127,6

B372_18 X 82,7 | lonenquelle 12,5CH,+ 75N, 143 38,80 [25,99| 36,90 | 62,89 B2 20 Sifa-CH (25,5
B372_29 Si/a-C:H 118,5

B372_23 X | 1243 | sputtern 28,2 Ar+1,8 C,H, 16,3 27,80 [27,07| 45,35 | 72,42 8372 24 Sifa-C:H =

B372_24 X 150 | sputtern 28,2 Ar+1,8C,H, 413 22,93 [29,66| 44,17 | 73,83 B372_26 Sifa-C:H 15

B372.25 X | 1276 | sputtern 27,0 Ar+3,0C,H, 192 19,37 |29,47 46,89 | 76,36 E32828 Si/a-C:H S
B372_30 Si/a-C:H 15

B372_26 X 150 | sputtern 27,0Ar+3,0C,H, 383 25,97 [29,98| 41,36 | 71,33

B372_27 X | 1235 | sputtern 24,0 Ar+6,0 GH, 26,2 24,35 |27,62| 47,07 | 74,69

B372_28 X 150 | sputtern 24,0 Ar +6,0 GH, 27,7 23,33 [30,11| 43,05 | 73,16

B372.29 x | 1185 | sputtern 18,0 Ar+ 12,0 GH, 14,0 54,33 |11,98| 49,66 | 61,64

B372_30 X 150 | sputtern 18,0 Ar +12,0 GH, 52,7 51,17 |14,28| 47,68 | 61,96
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&D on surface coating deposition

Whole human blood dynamic tests

Biomalecular
Engineering

Biomolecular Engineering 19 (2002) 91 96

wwrwelsevier.comflocate/gencanbioeng

In vitro hemocompatibility testing of biomaterials according to the

Ulrich Theo Seyfert™*, Volker Biehl b Joachim Schenk?
® Abeitung Klinische Ha dagie wmd T T dizin, Haus 75, Universisdeskiinien, D-66421 Homburg, Germany

" Universitit des Saaclandes, Lehesihl fiir Metallisehe Werkseoffe, Ty Stadiwald, D66 123 Saaebeucken, Germany

”A hemocompatibile material must not adversely interact with any blood component”

Adres: 41-800 Zabrze; Wolnosci 345a; tel: +48 32 3735660, fax: +48 32 3735665; romankustosz@frk.pl; www.frk.pl




[
FunDACIA ROZWO0JU KARDIOCHIRURGII ”..e- "
im. prof. Zbigniewa Religi .

e .. 0
'“l tytut Metal ii i Inzynierii Materialowe| \..."
ns u letalurgil | InzZynieril Materi we| - .
'“ im.Aleksandra Krupkowskiego Palskie Akademii Nauk M ora Net NdeC(l:IOWE Centrum
b . Badan i Rozwoju

&D on surface coating deposition

‘Humanblood(4x45ml) — Arterial flow conditions on the flat

*ADP activation 5 min.

eArterial flow condition simulation. SU rfa ces

*130 ulL after the test.

& e Impact R test

& 0.13 mL whele bload
—

space for | rotating cone |
dispensed blood

—

base plate v

(PU with films)

The blood-material interaction performed
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&D on surface coating deposition

Haemocompatibility in dynamic conditions
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Material Engineering in Regenerative Cardiac

Surgery: "Yesterday and Today"

Roman Major

r.major@imim.pl

Marcin Surmiak, Marek Sanak, Maciej Gawlikowski, Roman Kustosz,
tukasz Major, Hanna Plutecka, Przemystaw Kurtyka, Juergen M. Lackner, Boguslaw Major
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deposition: P-selectin activation [l ~= [ ::

103,1
95,2
B372_10 95,1
B372_15 94,7
neutral a-C:H4SF6
B372_15+E059 (fluoridation) 94,7
. o e . . . . B372_16 a-CHN 110,3
Hemocompatibility in dynamic conditions
a-C:H,N+SF6
B372_17+E059 (fluoridation) 100,3
B372_18 a-CHN 82,7
B372_23 Sifa-C:H 1243
B372_25 Sifa-C:H 127,6
. . N L i/a-C:l |
P-selectin is protein - S ST W
that in h umans iS n B372_24 Si/a-C:H 15
500 —
encoded by the SELP [ ey daon s
. 80,00
gene. P-selectin N
functions as a cel 70,00
adhesive molecule " 3 5000
K . & ity
P-selectin- anti- < L
selectin-P antibody 5 2 2000
2 s B372.7 pu| [B372.6 i 3000 B372_17 B372_15+E059
o ¥ a
10,00 L B372_9 20,00 pu|{B372_17+€059
500 b 83728 ot 006 4 B372_15
0, 2 : i ¢
1000000 20,00 4,00 60,0) 80,00 10000 12000 g ¥ ¢ % bas
o 0o o erery oo e o
20,
PLT% of the output number PLT% of the output number
a.)
Integrin beta-3 + z
(B3) 5 v g
5 40,00 B8372_17 ]
encoded by the - T g
. ,00 Sore 29
ITGB3 gene. CD61 a 5
. 00 -
is a cluster of B372_15+E059
. . 10,00 = =
differentiation : R  ru
0,00 | &) bas % bas
found on S == : R ) 1
10 DOO'W 20,00 40,00 bLLL BU/UU 100,00 120,00 0,0v Zu,0u “u,uU ou,uu U, U 10,00 120,00
thrombocytes. ’ PLT% of the output number PLT% of the output number
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R&D on surface coating deposition

'“ Instytut Metalurgii i Inzynierii M

im.Aleksandra Krupkowskiego Paolskie]

M SCco

el Par trer

Microparticles (MPs) are small membrane vesicles that are released by activated or apoptotic cells.

Activation
— ———
( : 0©
Cytoplasmic o 0 O
O

protrusions () MPs

Resting Constitutive rafta
eall {for *housekeeping signaling*)

Floppase Flippase Scramblase Phosphatidylserine
Cytoskeleton Cytoplasm

FPrivate

membrane Apoptosis
—_—
reaponae
(plasticity)
Activated
call

Apoptotlc bodies

©

Signal nq

Inclusive und exclusive sorting of membrane constituents

Multivesicular

Exosomes body
Influence on microparticle composition
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8372.6 4 94,7
B372_7 a-C:HN 103,8

neutral 83728 aCHN 103,1

B372_9 -C:H, | 95,2

8372_10 951

R&D on surface coating deposition

neutral - S e

B372_15+E059 (fluoridation) 94,7

. o e . . . . B372_16 a-CHN 110,3
Haemocompatibility in dynamic conditions — 1
B372_17+E059 (fluoridation) 100,3

B372_18 a-CHN 82,7
- - B372_23 Si;arC:H 1243

B372_25 Sifa-C:H 127,6

Microparticles MP =TT

“ B372_29 Sifa-C:H 1185

[nm fosfatydyloserin] 50,00 50,00 - o AL B

B372_28 Sifa-C:H 15
50.00 B372_30 Sifa-C:H 15
40,00 0 .0
B372.10 B372_15+E059
P 2 5 40,00
£ £ 3000 f < PU
o = =
53 § 2 300 =
-~ ey ¥) )
e 83726 53 el | B372_17+E059
5 R PU T8 g
55 83728 g e 00
S 2 1000 B372.7 e 3 =
5§ ADP 5 bas £ 8 1000 ADP B8372_15
= 1 B372_9 -
0,00 0,00
0,00 20,00 40/00 60,00 80,00 10000 120,00 0,00 20,00 40,00 60,00 80,00 10000 120,00
000 -10,00

PLT% of the output number PLT% of the output number

80,00 100,00
70,00 - I
-
— 80,00
25 s0m E’E .
a=s PR 60,00
= g 40,00 =3
= 837217 B372_15 s = 0
© 2 3000 ] S 3 4000 837217 G321 ERY
= 52
@ < y ® <
1% 20,00 50 2% oo |[A0P B372_15
= & 1000 ADP B372_15+E059 | ¥ bas = 2 U
0,00 - bas
S0 %o = = i » 00
-10,00%P° 20,00 00D: e at 0o 32000 0,00 2000 4000 6000  80j00 10000 120,00
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n vivo tests of ,,simple” samples
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—
. Erythemaformation 0 [
No erythema E ,

..e- .
I )
e '

Complete valve testing > R

M-era.Net sadan | Rozwoju

»

Maximum possible score

Ihe scale of evaluation of responses in intradermal reactivity tests

1- side of the animal's head, 2
injections of extract in polar
solvent, 3 injections of pure polar
solvent, 4 injections of the extract
in a non-polar solvent, 5
injections of a pure non-polar
solvent, 6 parts of the tail of the
animal

1

.... —..2mplary image of the animal's skin 72h after
injection.

- ¢
2 a
3 x
Ln
S X

6 X
7
8
9
10

o QR o G < ) = G < §
w oS woN -

|5 G+ QR « QN - G ¢

=)

© @ W o

rh Intradermal reactivity - location of injection
points (according to ISO 10993-10) Intradermal
reactivity - location of injection points
(according to ISO 10993-10)

6

The test results showed that the tested material extracted with apolar and polar extract did not irritate the skin of
rabbits during the 72 h observation period. The tested material met the test requirements because the difference
between the average test score and the average control score was less than 1.0 (= 0.13) and in accordance with the

normative guidelines ISO 10993-10 was considered non-irritating. It can be concluded that the tested material does

Adres: 41-800 Zabrze; Wolnosci 345a; tel: +48 32 3735660, fax: +48 32 3735665; romankustosz@frk.pl; www.frk.pl
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Placing the disc of the tested material under the skin on the Study group, rabbit No. 2. Implanted site of implantation after 4
back of the animal. weeks, visible petechiae.
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ISTOLOGY (liver, thymus, lung, myocardium)
7 e A TR o b T P T TR W, Ve e Ay bl Y i

.
L Bt 5
; * X ) R 1 o > S - -

{

9 Fot s 3 Dol :
':?.h“ki‘iv . ‘ v
b e h& s

s
e 2
hd y" S
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Presentation of the results of the project
Single-piece miniature 4D rotor for blood

pump
M-ERA.NET2 2017/4/2019
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j f L Kaniula wyptywowa

Kaniula naptywowa

Obudowa goérna pompy

Wirnik

Obudowa dolna pompy
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Obudowa pompy w wersji wejSciowej konstrukcji nie wymaga istotnych
modyfikacji w celu dostosowania do konstrukcji wirnika otwartego.

Nowa wersja wirnika otwartego
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Monomer Synthesis

- Di(prop-2-yn-1-yl) carbonate

- MG =138,12 g/mol R 0 KOH O
N7

- 350g (95% yield) =/ \=/ Toluol

Di(but-3-yn-1-yl) carbonate

) . KOH 0]
MG = 166,17 g/mol N/’/\NJLN”“N v NN gl O SN
- 350 g (98% yield) =

DBC

Bis (prop-2yn-1-yloxy) methan
MG = 124,14 g/mol
250 g (85% yield) BPM
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Evaluation of the Cytotoxicity in Dependence
of Different Photoinitiators

Variation of photoinitiators:

TPO-L: 0,25 wt% 0,5 wt% 1 wt%
Irg-819: 0,25 wt% 0,5 wt% 1 wt%
lvocerin: 0,25 wt% 0,5 wt% 1 wt%
Monomer system:

Hs—/Y T \—sH
o o DBC
PETMP
Stabilizers:

OH CHs

HO. o
H,C ~"0-P-OH
HO 0 OH
0

Propyl gallate (0,5 wt%) Miramer A99 (2 wt%)
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. ndiation | Descripton |
Propyl gallat

DBC = Di(but-3-yn-1-yl) carbonate
PETMP

UDMA Acrylat

Miramer A99

0.25 wt% TPO-L

Propyl gallat

DBC = Di(but-3-yn-1-yl) carbonate
PETMP

UDMA Acrylat

Miramer A99

0.5 wt% TPO-L

Propyl gallat

DBC = Di(but-3-yn-1-yl) carbonate
PETMP

UDMA Acrylat

Miramer A99

1.00 wt% TPO-L

Propyl gallat

DBC = Di(but-3-yn-1-yl) carbonate
PETMP

UDMA Acrylat

Miramer A99

0.25 wt% 819 BAPO

Propyl gallat

DBC = Di(but-3-yn-1-yl) carbonate
PETMP

UDMA Acrylat

Miramer A99

0.5 wt% 819 BAPO

Propyl gallat

DBC = Di(but-3-yn-1-yl) carbonate
PETMP

UDMA Acrylat

Miramer A99

1.00 wt% 819 BAPO

Propyl gallat

DBC = Di(but-3-yn-1-yl) carbonate
PETMP

UDMA Acrylat

Miramer A99

0.25 wt% Ivocerin

Propyl gallat

DBC = Di(but-3-yn-1-yl) carbonate
PETMP

UDMA Acrylat

Miramer A99

0.5 wt% Ivocerin

Propyl gallat

DBC = Di(but-3-yn-1-yl) carbonate
PETMP

UDMA Acrylat

Miramer A99

1.00 wt% Ivocerin

BE_190321_2

: BE_190321_3

:BE_190321_4

: BE_190322_5

: BE_190322_6

: BE_190322_7

: BE_190322_8

: BE_190322_9

: BE_190322_10
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10000 cells/well in 24 well plate

5 days culture to have ove division

Nuclei staining- CLSM LDH- colorimetric Luminex assay
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H
LDH [U/L] "”%...NL\
450 0 TN
o “o o
400 O‘RI
o 0
.-\ -0
350 °';b H
300 .
OC( !
250 Ly
[
200 u%;
150 nly
100 Construction of NAD
50
0 The basis of LDH test
6(\ '\./ '\./ '\./ '\./ '\,/ '\,/ N/ '\,/
RS ) ) o ) O 9 O O K
R A A A A A A & NAD+  ———> NAPDH+H+
E1lh E3h ®m6h TETRAZOLIN — > FORMAZAN
Diaphoresis
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Sensor proteins like Rad9,
Radland Husl DNA damage Genotoxins

MILLIPLEX® MAP 7-plex DNA
Damage/Genotoxicity Magnetic
Bead Kit (nr kat. 48-621MAG) to
zestaw do jednoczesnego
oznaczenia ilosciowego
nastepujgcych 7 analitow w lizatach
komarkowych:

- Affected by ' \
ansducers (ATM ATR  Activation
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the main negative regulator of p53in The p21 protein is a potent cyclin-dependent
the cell - MDM2 protein kinase inhibitor (CKl): it binds to the cyclin

complexes CDK2 or CDK4, inhibiting their
activity. It thus acts as a cell cycle regulator in

the G1 phase.
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CD61-PerCP, CD62P, assessment of platelet activation under the influence of
" PAC-1 contact with the material (+ control)
- CD61-PerCP, CD62P, assessment of platelet activation using ADP
PAC-1
ADP ADP 0.4mM Positive control
1
m ADP 40mM Kontrola pozytywna

PerCP- Peridinin-chlorophyll-protein

400pL

ADP

3,5mL PBS

4

-

o ] . Fixation T
Antlbo.dles LI, 15 min 400pm FLS LI, 15 min
according to 3

FACS lysi
the table ( . ysing
solution)
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*Human blood (4 x 4.5 mL) Arterial flow conditions

*ADP activation 5 min.
*Arterial flow conditio simulation.
*130 ul after the test.

0.13 mi whele blood
Analysis: dispensse%lagfofgé
*Platelet marker expresion CD61 base plate
*PAC-1 glycoprotein lIb/llla (PU with films)
*CD62P for P-selectin
*Small and big PLT agregates
U 4 ‘ Apply sheer force

1000 8" 2 mind
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