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Methods used for production of thin carbon
films

? High
I B current
| L | supply
Holder
Carbon b Fivoting
fiber ) . shutter
« "FLASH .
Carbon* * . " Vacuum
particles . chamber
N . Sy.(.)sgrare ‘.
. | |
Adjustable
table
Roughin
E NN puﬁrp q
Venting Vgﬁﬁgg’
device

Evaporation from carbon

fiber EVAP

Pump T

Vacuum gauge

T ~L Gas inlet

L L]

| -

Window Substrate I

Vacuum chamber

A AN A Window

Excimer lamp

Cooling water

UV induced chemical vapor

deposition CVD

—
[

—1

[—1

Cooling

Hz’T‘ Ar 1 Twater

11 g

FPump
—_—

Magnetron sputtering
SPUT



V.Svoréik, vaclav.svorcik@vscht.cz

depozice C: naprasovani, naparovdni a CVD metoda
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Cell interaction with carbon coatings
in vitro
- mouse line 3T3 fibroblasts - endothelial (HUVEC) cells




Osteoblasty (kostni bunky) na PS ,,za 33 hod*“
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Magnetic field (G)
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Tvorba nanostruktur na polymeru skenovanim
laserovym svazkem
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O. Lyutakov, I. Huttel, J Siegel, V. Svoréik, Appl. Phys. Lett. 95, 173103 (2011).
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O.Lyutakov, I.Huttel, J.Siegel, V.Svoréik, Appl. Phys. Lett. 95, 173103 (2011).
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O. Lyutakov, I. Huttel, J Siegel, V. Svoréik, Appl. Phys. Lett. 95, 173103 (2011).
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difrakéni mrizka

Coupled light travelled
along waveguide

Laser beam spot

navazani svétlovodu . . ‘

O.Lyutakov, J.Tima, I.Huttel, V.Prajzler, Diffracted light ~ /

J.Siegel, V.Svorcik, Appl. Phys. B 110,
539 (2013)
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Expozice polarizovanym laserovym svétlem
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PET s koherentnimi nanostrukturami po ozareni laserem

Spec.pripad: k&, 11 g
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Interference rozptyleného a

dopadajiciho svétla

Zpétna vazba = Formovani
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vinova délka
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J.Siegel, J.Heitz, V.Svorcik, Surf. Coat. Technol. 206, 517 (2011)
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Sputtering Evaporation
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J.Siegel, J.Heitz, V.Svoréik, Surf. Coat. Technol. 206, 517 (2011)
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AFM image of LIPSS structures on PET irradiated under g=30° by a KrF laser. (b,c) SEM images of Au and Ag nanowires,
respectively, on these LIPSS structures produced by evaporation under an inclined angle (nominal film thickness 15 nm)

g

LN ¢ e — -

AL e

Phase contrast microscope images (100x magnification) of primary human myoblasts 48 hours after seeding on
PET foils with LIPSS and (a) Au and (b) Ag nanowires, respectively
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perfluoroethylene propylene (FEP) + Poly-L-lactic

honey-comb like structures

pristine FEP

Ra=55mm

S=904.0 pm? ; 0.4%

30

FEP 8W240s

Ra=11220nm

FEP 8W240=

+ SigmaCell 05g
8= 1056 pm? ; 17 3%
Ra= 3630 nm

6.0um

P.Slepicka, K.Neznalova, D.Fajstavr, N.Slepickova Kasadlkova,

§=19240 pm? ; 1150%

FEP 8W40s

8=1066.0 pm? ; 18.4%
/. Ra= 6250 nm

FEP 8W240s
+ SigmaCell 05g
8=03 pm? ; 3.4%
Ry =51.6nm

FEP 8W40s
S=1.03 pm? ; 233%
Ra=0.7 nm

Opm

2500 nm

-250.0 nm

600.0 nm

V.Svoréik, Plasma Proc. Polym. 16, 1-6, 1900063 (2019).

FEP 8W40s

Contact angle [*]

0 50 100 150 200 250
Exposure time [s]

opm.



mailto:vaclav.svorcik@vscht.cz

V.Svoréik, vaclav.svorcik@vscht.cz

(iii) roubovani funkcionalizovanych uhlikovych nanocastic
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C-pristine C-NH; C-CONH(CH3)¢NH

Surface area (m? g™) 104
Pore volume (ml g 2.3

S.Trostovd, I.Stibor, J.Karpiskovd, e 1 n !
Z .Kolskd, V.Svoréik, Mater. Lett. 600 500 400 300 200 100

102-103, 83-86 (2013). Binding energy (eV)
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Kasadlkova, Z.Kolska, I.Stibor,
J.Karpiskova, P.Zdkova, P.Slepicka,
Carbon, 69, 361-371 (2014).
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Number of cells [x10° cm”]

V.Svoréik, Z.Makajova, N.Slepickovd
Kasdlkova, Z.Kolska, I.Stibor,
J.Karpiskova, P.Zdkova, P.Slepicka,
Carbon, 69, 361-371 (2014).
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Sample Element concentration (wt. %)
C (1s) O (1s) N (1s)

AuMs/-NO» 8.46 3.91 1.56

AuMs/-NH; 12.18 - 1.48

AuMs/-COOH

9.79 2.48 -

V.Svoréik, vaclav.svorcik@vscht.cz
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AgNPs — prinik do buiiky, interakce s bilkovinami+DNA

Porhyrin — pii ozafeni produkuji ROS (Reaktivni formy kysliku)

AgNPs-porhyrin — synergicky uc¢inek obou slozek ??7?
AgNPs-porhyrin/polymer — rozpustnost fizeni teplotou a nebo pH ??? (36-37 vs. 32°C)
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AulNPs vs. Fepka
délka korene vs. velikost NPs
tvar korene vs. koncentrace
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J.Siegel, K.Zaruba, J.Martinec, L.Burkertova,
V.Svorcik, Nanoscale Res. Lett. 13, 95, 1-7 (2018).
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AuNPs vs. Fepka
rust (10 nm) vs. 0-4 tydny

AuNPs vs. Fepka

délka korene vs. velikost NPs
tvar korene vs. koncentrace

10 nm AuNPs

(A) Control

(B-D) 1, 10, 100 mg/L of AuUNPs

(E) detail root hair growth in plant
exposed to 100 mg/L

scale bars -1 cm

J.Siegel, K.Zaruba, J.Martinec, L.Burkertova, V.Svorcik, Nanoscale Res. Lett. 13, 95, 1-7 (2018).
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Au-COOH

O.Guselnikova, P.Postnikov, R.Elashnikov,
E.Miliutina, V.Svorcik, O.Lyutakov, Anal.
Chim. Acta 1068, 70-79 (2019)
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Pacient |

Kazuistika pacientky po 4 roky
(nehojici se rana 22 let - infekce, otok, zapach, bolestivost)

Pani je polymorbidni
(prod¢lala trombozu, rizi, embolii, ma astma, 1éCi se se srdcem,

je obézni)
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Detail chronickych ran
22 let oteviena, infekce, otok, bolestivost, zapachajici rana, 5 let 1&Ci
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viditelné zlepseni
rany nejsou povleklé, nékteré se zmensuji, zaceluji
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30.3.2016 V.Svordéik, vaclav.svorcik@vscht.cz
Utinek roztokd je skvély. Na ranach je krasné vidét, jak se ¢isti a hoji. Stibro, ionty Ag+ jsou agresivni vidi
gramnegativnim | grampozitivnim bakteriim. Napadaji buiiku patogenti a jeji fyziologické funkce, bunécnou blanu,
metabolické dé&je, nukleové Kkyseliny (DNA, RNA). lonty prerusuji nejdulezitéjsi zivotné vyznamné funkce v
mikroorganismu a bez téchto funkci je bud’to rist bakterie potlaéen a nebo ¢astéji je mikroorganizmus usmrcen. Jinak

nékteré rany se hoji mnoho let a tento pan je $t’astny, Ze tolik nezapacha a sekrece neni tak vyrazna a dokonce se
rany zmensuji a ¢isti. A to je krok k tomu, aby se zatahly.
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V.Svoréik, Ustav inZenyrstvi pevnych latek, VSCHT Praha
vaclav.svorcik@vscht.cz

Dékuji Vam za pozornost
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