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1. Fullereny

o fullereny byly nazvany po americkém architektovi Buckminsteru
Fullerovi

O nejstabilnéjsi znamy fulleren obsahuje 60 atomd uhliku.
Jeho Cista krystalicka forma, kterd je tvrdsi nez diamant
a dostala nazev fullerit
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Fullereny - ptiprava Fullereny - pfiprava

O elektricky oblouk mezi dvéma uhlikovymi elektrodami o elektricky oblouk mezi dvéma uhlikovymi elektrodami
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Fullereny - izolace Fullereny - modifikace
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Fullereny - modifikace

O pfiprava vodorozpustnych fullerend na bazi glykolu
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Endofullereny

J. Org. Chem., 2005, 70 (7), pp 2660-2666)

Murata et al. J. AM. CHEM. SOC. 2003, 125, 7152-7153

Fullereny
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2. Nanotrubice

TS ———



http://www.nanotech-now.com/

19.03.2019

Nanotrubice

O jedno (SW-CNT) a vicesténné (MW-CNT) nanotrubice

https//idea.library.drexel.edu/bitstream/1860/2797/1/Korneva_Guzeliya.pdf

Nanotrubice

* STRIP OF A GRAPHENE SHEET ROLLED INTO A TUBE

Nanotrubice — elektronicka struktura

RUzné sméry ,stoceni” plochy grafenu vedou ke vzniku CNT s vodivymi (indexy
(n, m) véts§im pismem) a polovodivymi ((indexy (n, m) malym pismem))
vlastnostmi. Sto¢eni ve sméru obou Sipek vede k achiralnim CNT, stoceni ve sméru

mezi vyznac¢enymi Sipkami vede k chiralnim CNT.
Prevzato z Carbon Nanotubes. Smith B. W., Luzzi D. E. v knize Introduction to Nanoscale Science and Technology, Di Ventra,
M., Evoy, S., Heflin Jr, J. R., Eds.; Springer: New York, 2004.

Nanotrubice - funkcionalizace
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Figure 2.7, Functionalization possiblities for SWNTs: A) defect group functionalization.
B) covalent sadewall [5)
D) valens exobedal f and E) endohedral

functonalization *
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Nanotrubice - funkcionalizace Nanotrubice

modifikace modifikace
Amfotericinem B Amfotericinem B
(antimykotikum) (antimykotikum)

MIC (ugiml)

AmB SWNT-NH;*  MWHNT-AmE  SWNT-AmB

Fig. 5. Antifingal activity of AmB conjugated to carbon nanotubes (CNT 2).
The MIC corresponds to the lowest concentmtion of compound that inhibits
= visible growth on the pathogens, Candida parapsilosis (black bar); Candida
Albicans {dashed bar); Cryptococcus neoformans {grey bar).
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Biochimica et Biophysica Acta 1758 (2006) 404 — 412
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Frcune 5: The “longboat” anticancer system (n which the chemotherapeutic agent clsplatin is attached fiom one end to the FA dertvative and
from the apposite end to a SWNTvia an amide link [20]

J. Drug Deliv. 2012, doi:10.1155/2012/837327 J. Drug Deliv. 2012, doi:10.1155/2012/837327
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Nanotrubice
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arrest of cell mitosts and induction of apoptoss [31].

J. Drug Deliv. 2012, doi:10.1155/2012/837327
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Fizure 7: (a) Preparation of SWHTs-DOX after inclusion afbicad-
hesive polymers to enhance nanotubes dispersability in aquecus
hase, (b) UV absorption spectra of D3O formul ations [32].

J. Drug Deliv. 2012,
doi:10.1155/2012/8373271

Biologické aplikace: DNA sequencing

nanotrubice odpovidaji
velikosti velkému zlabku DNA
pary bazi rtizné ovliviiuji
velikost proudu protékajiciho
nanotrubici po vloZeni urcitého
potencialu

pouziti riznych nanotrubic by
umoznilo rychlé paralelni
sekvenovani DNA

Pohled shora a ze strany na supra-
molekularni komplex DNA
s nanotrubicemi

Biologické aplikace: Sondy AFM

Nanotrubice jako hroty (vzorkovaci sondy) AFM:
1.  maly primér — maximalni rozliseni
2. vynikajici chemicka a mechanicka odolnost

Pl Tip VGCFs Protruded central

Silver paste

rozliSeni az ca 12 nm
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3. Nanolusky

4. Nanodiamanty (ND)

ND - velikost

I Xeray I Ultraviolet: I I Infrared I
Visible
Cabon Atom(1.5K) Virus (0-200mm) Germs  Cells
I.l\r Inm 10nm 1 00nm | jpm 1 Opm 1 (0pm (. 1em
| ] | ] | ] | ]
T T
Tron Atem Famodiancnd (4-wmn) Hair (40gm)
(254) Liquid Crywal (PPA) (20m)
CNT iSingle Wall) (1.2nm)
06 (TA)
Graphene (3.35A)

Fig 8: The relative scale of ND compared to microbes and cells.

ND — srovnani vlastnosti s jinymi materialy

Properties CVD Titanium | Stainless
di d steel
Hardness(kg/ 10,000 230 210
mm”2)
Young’s 1000 120.2 215.3
modulus(GPa)
Bulk 442 108.6 166
modulus(GPa)
Thermal 20 0.21 0.16
conductivity(
watts/cm *C)
Thermal 1.1 1.8 17.2
expansion(x1
0-8 K-1)

S. Kazi, Int. J. Pharm. Sci. Inv. 2014, 3, 40-45
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Nanodiamanty — piiprava

O detonacni nanodiamanty
O laserovd ablace

o vysokoenergetické mleti
O deposice chemickych par
O superkritické tekutiny
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Detonalion nanadiamonds

High-pressuro high-tomper.

T l

Carbon soulce and camier pas
Chemlcal vapor deposhion

R. Kaur, |. Badea, Int. J. Nanomed 2013, 8, 203-220

ND — ptiprava

O vysoka teplota a tlak
=> napf. fizena detonace
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Vliv parametrt detonace na kvalitu ND

Rust teploty, tlaku, doby reakce a obsahu uhliku

Fractal aggregates of Porous polycrystalls Polycrystalls
monocrystalls

Single point binding Multi point binding Full binding
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Struktura ¢astice ND ND — modifikace

O sférické ¢astice, d = 2-8 nm
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R. Kaur, I. Badea, Int. J. Nanomed 2013, 8, 203-220
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R. Kaur, I. Badea, Int. J. Nanomed 2013, 8, 203-220
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ND s 1é¢ivy Nanodiamanty — fluorofory
Table | Highlights of the unique fluorescence properties of
nanodiamonds
Property Advantage
High quantum efficiency Bright fluorescence
Photostability over longer Long-tarm tracking of manodamonds
periods in cells
Emission wavelength > 690 nm _ High-contrast imaging of 120 . | T
Langer fluarescence ifetime  High-contrast imaging of nanodiamonds 140 5
Deeper location of nitrogen o aheration in fuarescence due w10 | — 700 |
vacancy centers surface modifcation
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Figure 7 A schematic dingram representing the binding of detonation nanodiamonds with (A) small molecules,37 (B) peoteina (C) plesmid DNAS® snd (D) SANA. ¢ N ) e
©12012 Dove Medical ress. Adspted with perminsion from Kaur R, Cheanda JM, Hichel D, et L P v - - -
‘and nucleic acid binding studses. Int | Nanamedicne, 2012:7:3851-3864 450 550 650 730 850
Wavelength (nm)

Nanodiamanty — fluorofory Nanodiamanty — fluorofory
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Figure 9 lmages of a single Hela cell treated with ND tranlerrin complex: (A) brght-field image. (B) confocal scanning image obtained by collecting all the fuorescence R e B e )
s10ms above 3 wavelengeh of 550 nm, and (C) corocal scanning image obtained by collecting cely the fsorescence emissions at wavelengths of 663738 nm. 72468101214 270 280 290 300 00 01 02 03 04 0€
Note: A 5145 am aser was used as exciation source. I i
Reprmted from: Weng MF, Chang SY, Wang NS, Nea H. Flvorescent nanodamonds for specically targeted biomagng pplication o the interaction of transfesrin with ime (s) Time (s)

tramsferrin recegtor. Diom Relot Mater. 200%18(2-3):587-591. Copyrght (2008), with permision from Elsevier

Fig, 6.9 Spectroscopic characterization of 35-nm and 140-nm rFNDs. (a) Typical time traces of
the fluorescence from a single 140-nm rFND (green), a single 35-nm rFND (red), and a single
Alexa Fluor 546 dye molecule attached to a single dsDNA molecule (blue). (b) Time traces of
the fluorescence from a single 140-nm rFND (green) and a single 35-nm rFND (red) acquired with
a time resolution of 1 ms, showing no photoblinking behavior (c) Plot of the fluorescence

10
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Nanodiamanty — fluorofory

O monitoring pohybu jediné nanodastice

y(pm) %
X(pm) 1 -05

Fig. 6.14 Three-dimensional tracking of a single 35-nm rFND in a live cell. Overlay of bright-
field and epifluorescence images (/¢ff) shows the existence of 35-nm rFNDs in the cytoplasm of a
live HeLa cell. The fluorescence intensity is sufficiently high and stable to allow tracking of a
single (FND in three dimensions over a time span of 200 s (right). Adapted from [22]

Jiné fluorescenc¢ni nanocastice

uhlikaté nanocastice

Table 1 Propenies of fuoresce:
110 8% of ntrogen. From ref. 7

carben nanoparticles (FONPs) with bise, green, yellow and red emission; containing between 10 and 33%
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Wolfbeis O. S., Chem. Soc. Rev., 2015, 44, 4743

O od pfidtiho tydne prednasi prof. Svorcik
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