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Kropki kwantowe + bio

Non-heavy Metal - InP Based, Water
Stabilized Quantum Dats

s st

- L)
APbSe Quantum Dot as

seen through a transmission
electon microscope (TEM).
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http://www.evidenttech.com/

Science, Vol 300, Issue 5616, 80-81 , 4 April 2003

Kropki kwantowe + bio

Double duty. Green quantum dots cling to mitochondria in the cyto-
plasm; orange ones label proteins in the same cells’ nuclei.

Kropki kwantowe + bio

Bulls-eye. Red quantum dots injected into
alive mouse mark the location of a tumor.

Science, Vol 300, Issue 5616, 80-81 , 4 April 2003

8.00 nm

Magnetyczne QD'’s

Dielektrykow i

Jacek Szczytko Ewa Gorecka, Pawet Majewski, Jadwiga Szydiowska, Adam Kréwczynski

Ferrofluid
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Ferrofluid Magnetyczne QD’s

Nanomagnetic Particle

Akademia Gorniczo Hutnicza

hitp://www.biophan.com/index.php?option=com_content&task=view&id=262&ltemid=426
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Weqiel

Paul Karason

Argyria

Miniaturyzujemy!
‘ W latach 1975-1978, w zimnej przestrzeni migdzygwiezdnej odkryto molekuty
60 opisane formutg HC,,,;,N (n =2, 3,4 5)

W 1985 r. Richard Smalley, Harry Kroto i Bob Curl odkryli fulereny (Nobel 1996)

0,71 £0,007 nm

s

Widmo masowe
P. Yam Swiat Nauki 11, 16, 1993 Pawel Tomasz P gczkowski
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Buckminster Fuller pour un exposition en 1967 a Montréal
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Pawel Tomasz P gczkowski Pawet Tomasz P gczkowski

C k t * * . W 1991 roku japonczyk Sumoi lijima ogladajac

- - za pomoca mikroskopu elektronowegow Laboratorium
60 rySZ a y Z Ozone Badan Podstawowych Firmy NEC w Tsukubie w
Japonii prébke rozmazanej sadzy dostrzegt w niej

dziwne nici o rozmiarach rzedu nanometréw
nazwane poézniej nanorurkami.

Nadprzewodnictwo K;Cg, -

X.D. Xiang, J.G. Hou, et al. Nature 361, 54, 1993

Zaleznos¢ oporu whasciwego L -
K 3Cgo0d temperatury Zaleznosé Tc od statej sieci C70

C80 isomer

nanotube

lijimi Nature 354, 56, 1991

—— Nanorurki

water-cooled
copper collector Nanorurki mozna sobie wyobrazi¢ jako warstwy atoméw wegla (takie jak w

graficie), ktére zostaly zrolowane.

Rozrézniamy orientacje:
* Armchair

* Zig-zag

« Chiral

argon gas

nanotube “fe” growing
along tip of collector

neodymium-ytrium-
aluminum-garmet laser

Figure 3. Single-walled nanotubes can now be produced in a quartz tube heated to 1,200 degrees Celsius, a much lower temperature
than was previously necessary for making nanotubes. Nanotubes grown this way self-organize into ropes with promise for
engineering applications. In the technique used at Rice University, a laser is aimed at a block of graphite, vaporizing the graphite. - o -
Contact with a cooled copper collector causes the carbon atoms to be deposited in the form of nanotubes. The nanotube "felt" can Orientacja jest zdefiniowan
then be harvested. Aaron Cox przez wektor chiralny (n,m)

c=na+mb

http://mww.americanscientist.org/template/AssetDetail/assetid/28780#28847

J.Basak, D.Mitra, S.Sinha ,Carbon nanotube: the next generation sensors” presentation Pawel Tomasz P gczkowski

Ogrod Zoologiczny nanorurek Ograd Zoologiczny nanorurek

Nanorurki wieloscienne

Single Wall Nanotube ~ Uprolling a Graphene ~ Single Wall Nanotube
(Arm-Chair Type) (Arm-Chair Type) (Chiral Type)

Single Wall Nanotube Uprolling a Graphene
(Zig-Zag Type) (Zig-Zag Type)
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Ogrod Zoologiczny nanorurek

http:/Mmww.chem.uw.edu.pl/

Pracowni Fizykochemii Nanomateriatow
Dr hab. Andrzej Huczko

NANDRURKI
WEGLOWE

Andrze] Huctko Wydziat Chemii

UL. PASTEURA 1
02-093 WARSZAWA

(Czarne diamenty XXI wieku

"Wstep do Nanotechnologii "

(15 godzin, wtorki, godz. 13.45-15.15, sala
118, Chemia Fizyczna, Wydzial Chemii).

1 wyktad 7 listopada

Ogrod Zoologiczny nanorurek

SWIAT NANOTECHNOLOGII

NANDRURKI
WEGLOWE

Andrze] Huako

(Czarne diamenty XXI wieku

Nanomaszyny

1. Najsilniejsze u najbardziej gietkie wigzanie molekularne (wigzanie kowalencyjne
c-C)

2. Modut Younga ponad 1TPa (w poréwnaniu do 70 GPa dla Al, 700 GPa dla
wiékien weglowych)

3. Odpornos¢ na rozcigganie 45 GPa (najbardziej odporna stal peka przy 2GPa)

4. Stosunek wytrzymatosci do wagi 500 wigkszy niz Al, podobnie dla stali i tytanu.
Jeden rzad wielko$ci wigcej niz dla grafitu / zywic epoxy

5. Maksymalne naprezenia ok. 10% wigksze niz dla znanych materiatéw
6. Przewodnictwo cieplne ok. 3000 W/mK wzdtuz osi (i mate w poprzek)

7. Przewodno$¢ elektryczna 1.000.000 wigksza niz Cu!

http://www.ipt.arc.nasa.gov

Nanomaszyn

Single — twist

http://www.ipt.arc.nasa.gov

Nanomaszyn

Single — bend
http://www.ipt.arc.nasa.gov

Nanomaszyn

Single — compress
http://www.ipt.arc.nasa.gov
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Nanomaszyny Nanomaszyny

Multi — twist Multi — bend

http://www.ipt.arc.nasa.gov http://www.ipt.arc.nasa.gov

Winda

Nanomaszyn do nieb

Multi — compress

http://www.ipt.arc.nasa.gov

Winda do nieba

LETTERS

Winda do nieba

http://mww.spaceelevator.com/ o IJ
Ultralong single-wall carbon nanotubes
L. X.ZHENG', M. J. 0'CONNELL', 5. K. DOORN', X. Z. LIAQ", Y. H. ZHAO', E. A. AKHADOV'

M. A. HOFFBAUER', B. J. ROOP', 0. X. JIA", R. C. DYE', D. E. PETERSON', S. M. HUANG?, J. LI
JAND . T. ZHU™
0

2 o yrugtnigo

nature materials | VOL 3 | OCTOBER 2004 | www.nature.com/naturematerials

Cincinnati
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M. Meyyappan M. Meyyappan
Director, Center for Nanotechnology Director, Center for Nanotechnology
NASA Ames Research Center NASA Ames Research Center
Wzrost kontrolowany st Wzrost kontrolowany st
meyya@orbit.arc.nasa.gov meyya@orbit.arc.nasa.gov
web: http://www.ipt.arc.nasa.gov web: http://www.ipt.arc.nasa.gov

- Surface masked by a 400 mesh TEM grid; 20
nm Al/ 10 nm Fe; nanotubes grown for 10
minutes

- Surface masked by a 400 mesh TEM grid
- Methane, 900°C, 10 nm Al/1.0 nm Fe/0.2 nm Mo

Grown using ethylene at 75Q

Nanomaszyny

Benzen + Cq

http://www.ipt.arc.nasa.gov

Nanomaszyny Nanomaszyny

Benzen + CN

Za wolno

Gear Rotation in a Vacuum 200 rot/ns

Gear Rotation at RT 50/70/100 rot/ns

Too fast > 100 rot/ns

W sam raz

Powered Sharf

. Gear Rotation at RT 50 rot/ns .
http://www.ipt.arc.nasa.gov http://www.ipt.arc.nasa.gov
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Nanomaszyny

Large Gear Drives Small Gear

Nanomaszyny

Rotation of Gears with Two Off-line Rows of Teeth

Zbyt szybko >
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3 Long Gear Rotation at Room Temperature e

5 3

g <

g e

S s

g

= §

=

s

B =

Powered Sharf Powered Gear £

— Startup Rotating

—
Top view

r‘_‘l

Side
schematic

300nm
SEM images showing the rotation of the rotor actuated
by applying appropriate voltage sequences to the
stators. The MWNT, barely visible, runs vertically
300nm through the middle of each frame. The schematic
— diagrams located beneath each SEM image illustrate a
cross-sectional view of the position of the
nanotube/rotor-plate assembly. The rotor can rotate

through a full 360 degrees for thousands of cycles
without apparent degradation or wear.

Schematic (top) and scanning electron microscopy (SEM)
image (bottom) of LBNL's synthetic nanomotor. A 300 nm Au
plate rotor (R) is attached to a multi-walled carbon nanotube
(MWNT) which acts as a support shaft and s the source of
rotational freedom. Electrical contact to the rotor plate is made
via the MWNT and its anchor pads (A1, A2). Three stator
electrodes, two on the SIO, surface (S1, S2) and one buried
beneath the surface (S3), provide the control elements.

o Zelll 037

hitp:/lwwvibl.govimsd/PIs/Zett/03/07_nanomotor/03 7_nanomtorh

Nano-motor

Model for the Kinesin Mechanism

ATP =N
o 9 o N Y o
ofrofro-t-o +H,0 —+  ho-p-o-
adenozynotrifosforan OHOH

mov-muscmyosinmotrev6.mov

mov-procmotconvkinrevs.mov

Kinesin is a dimeric motor protein that travels
processively towards the microtubule plus end by taking Mitrotdbue
8 nm steps, which corresponds to the distance between e
adjacent alpha/beta tubulin binding sites. We have
sought to define the structural changes in the motor that
explain the direction of movement and the basis of
head-head coordination during processive motility.

Figure 2

http://valelab.ucsf.edu/research/res_mec_overv.html

http:/iwww.sns goviworkshops/nni_05/presentations/050617_pincus_philip_nnios.pdf

Bio-nano-silnik (ATPaza)
B

Biotinylated cysteine

oy

B - Histidine tags

http://iwww.foresight.org/Ct T html
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Nanoroboty

makrofagi

Apoptoticcell

http://www.nanonewsnet.com/index.php?module: i Mational Library of Medicine

Nano-samochéd Nano-manipulowanie CN

nature materials | VOL 4 | JULY 2005 | www.nature.com/naturematerials
| Nanotbe bistes
RICE UNIVERSITY OFFICEOF NEWS AND HEDA RELATONS /N
| _ ey . e

Y. Shira/Rice University

They found the nanocar was quite stable on the surface
remaining parked until the surface was heated above 170
C - presumably because of strong adhesion between the
fullerene wheels and the underlying gold. Flat gold surface
was used to prevent the nanocar actually roll around on its
fullerene wheels, rather than slip like a car on ice.
Between 170 T and 225 T, the researchers observed
that the nanocar moved around by translational motion
and pivoting. The translational motion was always in a
direction perpendicular to the handcar’s axle, indicating
that it moves by roliing rather than sliding.
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JANYUAN CAO', VINOD P. VEEDU? XUESONG LI', ZHAOLING YAO', MEHRDAD N. GHASEMI-NEJHAD?

JAND PULICKEL M. AJAYAN'*

Multifunctional brushes made from carbon

[hanotubes

10



LETTERS

Nano-manipulowanie CN

nature materials | VOL 4 | JULY 2005 | www.nature.com/naturematerials

Cleening

JANYUAN CAO', VINOD P. VEEDU? XUESONG LI', ZHAOLING YAO', MEHRDAD N. GHASEMI-NEJHAD?

JAND PULICKEL M. AJAYAN

Multifunctional brushes made from carbon

nanotubes
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Nano+bio

Nano i bio (gekon)

Nano i bio (gekon)

50x

http://www.microscopy.fsu.edu/primer/java/electronmicroscopy/magnifyl/index.html

Nano i bio (gekon)

200x

http://www.microscopy.fsu.edu/primer/java/electronmicroscopy/magnifyl/index.html

Nano i bio (gekon)

800x

http://www.microscopy.fsu.edu/primer/java/electronmicroscopy/magnifyl/index.html

11
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Nano i bio (gekon)

6000x

http://www.microscopy.fsu.edu/primer/javal/electronmicroscopy/magnifyl/index.html

Nano i bio (gekon)

Wysokosé wloskow 2 mm, srednica 200 nm
1 cm? = 10* wlosow moze utrzymac ciezar 1 kg

Pawel Tomasz zkowski

http://www.microscopy.fsu.edu/primer/javal/electronmicroscopy/magnify1/index.html
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Nature 448, 338-341 (19 July 2007)

Nano i bio (gekon)

SIGHT: THELARGE HADRON COLLIDER
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Wet/Dry Adhesive The megaflood that
ade el

GECKOS
WITH MUSSEL ™=

Combining to produce a powerful
new biomimetic adhesive

NATUREJOBS

Vol 440[16 March 2006/d0i:10.1038/nature04586

Folding DNA to create nanoscale shapes
and patterns . o ;
C)_. _‘ Y _ M %%w

Paul W. K. Rothemund’

Nano i bio (DNA)

nature
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Nano i bio (DNA)

Nano i bio (DNA)

LETTERS
PUSLISHED ONLIE 16 AUGLST 2009 | 0K 01033/ ANANO.2005.20

Placement and orientation of individual DNA
shapes on lithographically patterned surfaces

[Ryan J. Kershner', Luisa D. Bozand!, Christine M. Micheel”, Albert M. Hung"!, Ann R. Fornof'",
Jennifer N. Chat', Charles T. Rettner!, Marco Bersani, Jane Frommer’, Paul W. K. Rothemund?*
and Gregory M. Wallraff*

'IBM Almaden Research Center, San Jose, California 95120, USA,

a b
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Figure 1| The problem of random DNA ition and a ithographic ing it 2, Syrthetic scheme for DNA origarmi
triangles (i) and atomic Gight) on mica, The triangles’ edges are ~127 o scale bar, 100 am.
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(TMS) monolayer and diamond-iie carbon (DLC) fikms. Silanol groups occur in axidized areas of the TMS monolayers. Features efched into the ~10-im
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Nano i bio (DNA)

LETTERS

PUBLISHED ONLIN 16 AUGUST 2009 | DO 101038/ NNANO.200%

Placement and orientation of individual DNA
shapes on lithographically patterned surfaces

[Ryan J. Kershner, Luisa D. Bozand!, Christine M. Micheel”, Albert M. Hung"!, Ann R. Fornof'",
Jennifer N. Chat', Charles T. Rettner!, Marco Bersani, Jane Frommer’, Paul W. K. Rothemund?*
and Gregory M. Wallraff*

Figure 4 | lacement o triangls onto  varityof shapes
a Scheme shawing how one. tw, e, four r sx DNA tragles are
expectad to bind stes with theshape of 2 unt angle, thombus rapezoid,
ouble-szd tangle and hesagon. b, AFM of results on DIC/DLE unit
trarel s ~120 nm. Yellow outins NgHlight ecmpls with vell oreried
tringfes. nse: Scanning lecran micrgraph of Au/Cr s on S
creted by o using  simlreectron-beam patern These o
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(Catforia instute ofTechnclgy Pesadens, Calform ST25, USA' Present acess: ey of Wiscorin, Mdsn, W ® et emoal
Yshigton OC 20 hrstyof ol S g Calfom S2055. i competn, iandsda ot scher) Scl o 1.
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Nano i bio,
Ordering of Quantum Dots
Using Genetically Engineered PIIT vt

Viruses Zns: @
Seung-Wuk Lee, Chuanbin Mao, Christine E. Flynn, Angela M. Belcher*
3 MAY 2002 VOL 296 SCIENCE 892

Phage library
with 10° random
peptide inserts

p————

interactic

Nanocrystal Bacterial amplification

M13 bacteriophage

3 MAY 2002 VOL 296 SCIENCE 892

M13 bacteriophage

Virus Biotemplating

Nano i bio
SCIENCE VOL 312 12 MAY 2006 885

Virus-Enabled Synthesis and Assembly”"""“ié/ —
of Nanowires for Lithium lon
Battery Electrodes

Ki Tae Nam,™* Dong-Wan Kim,** Pil . Yoo,* Chung-Yi Chiang,“* Nonglak Meethong,*
PaulaT. Hammond,** Yet-Ming Chiang," Angela M. Belcher'>**t

Nanowire

Assembly
Engineering
Macroscopic Self Assembly of Virus

Li lon Battery

Co motif
(EEEE)
o—s
¢ Au binding motif £
“ (LKAHLPPSRLPS) )
o—»
Anode Electrolyte Cathode
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_Nano i bio

Self-assembled
virus/cobalt oxide
,monolayer
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Nano i bio
[SCIENCE VOL 303 9 JANUARY 2004 213

Virus-Based Toolkit for the
Directed Synthesis of Magnetic
and Semiconducting Nanowires

Chuanbin Mao,™* Daniel J. Solis,** Brian D. Reiss,*
[Stephen T. Kottmann,* Rozamond Y. Sweeney,? Andrew Hayhurst,?
George Georgiou,?? Brent Iverson,’? Angela M. Belcher®}

Nano i bio

Magnetic Glyco-nanoparticles: A Unique Tool for Rapid Pathogen Detection, J
Decontamination, and Strain Differentiation

Kheireddine El-Boubbou," Cyndee Gruden,* and Xuefei Huang**
J. AM. CHEM. SOC. 2007, 729, 13392—13393

COMMUNICATIONS

Published on Web 10/12/200

Slica coated D =
magnetite NP 1 Il

" 1) mene @

O
:::.'Iﬂm

OH MGNP 2
% NN hd
. Lot O A
MGNP3
HO H 4
] WAPN:
NB/\)KH 5;2"1
MGNP 4 Alivisatos A., “Male moze wiecej".
H Swiat nauki 11, s. 57-63(2001).

1
Magneticgyconancpartcies ot
s ,:%A/\,Nf\)\:/\/\m“

o

Aggregate
F Y e
@ Quantficaon Efficiency

‘Supematant (SP)

Figure 1. Schematic demonstration of pathogen detection by MGNPs.

Nano i bio

Decontamination, and Strain Differentiation
Kheireddine EI-Boubbou,’ Cyndee Gruden,* and Xuefei Huang**

Figure 2. (a) R fl pic images of captured
E. coli. The concentration (cells/mL) of bacteria incubated with MGNP 3
is indicated on each image (see Supporting Information for experimental
details). (b—d) TEM images of MGNP 3/E. coli complexes.

Magnetic Glyco-nanoparticles: A Unique Tool for Rapid Pathogen Detection, J \

CIS

COMMUNICATIONS

Published on Web 10/12/200

30.00 nm

Synteza: Pawet Majewski, TEM: Jolanta Borysiuk

8.00 nm
T

Nano-Co

é\ﬂ:w?, R R e\‘ﬂf{s” - "
$ Nano i bio $ Nano i bio
A & A &
. .91A0°->$ m/V?IAOC:b

Bacillus megatherium + nano Fe;O,
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Nowe urzgdzenia

Lis¢ lotosu, photo: Y-T Cheng

Glucose = 16.7 g/L

Pokrycia nano - NanoNed

Glucase = 0 glL
Nature

Sapeipdopic
Scientific American

Pokrycia nano - NanoNed

Ethanol

University of Wisconsin-Madison and Bell Laboratories

Nan-Rong Chiou, Chunmeng Lu, Jingjiao Guan, L. James Lee & Arthur J. Epstein
Nature Nanotechnology 2, 354 - 357 (2007) Published online: 27 May 2007

RECEPTION

P oscillating signal.

Nowe urzgdzenia

NANOTUBE RADIO

Carbonnanotube

electrode

~

Current

Antenna of nanodimensions detects aradiowave
by

yastherapidly

Scientific American, Nanoradio

2003 L b 2007

] v

() Time (=35

(© Time =7 (D) Time (= 105

Seria eksplozji nanorurek uzytych do likwidacji
komérek nowotworowych

Glukometr z nanorurek , University of Illinois
http:/iw i il /12/041214081957.htm

Heath J., Davis M., Hood L., ,Rak w sieci nano", Swiat Nauki3, s. 32-39(2009).
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