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E€atpeitatl amno tnv we avw adsta UALKO Ttou IepAaBAVETAL OTLC
StadAvelec Tou HoBrpaToC, Kol UTIOKELTOL 08 AAAOU TUTIOU AdELa Xpronc.
H adela xpriong otnv omola UTTOKELTAL TO UALKO aUTO avadEPETAL pNTWC.



Xpnpatodotnon

To apov ekmaAldeUTLKO UALKO £XeL avarmtuyBel ota mAaiola
TOU eKTALOEVTLKOU £pyou Tou SLdaokovta.

To €pyo «Avoilkta Akadnpaika MaOnpata oto Maveniotipio

KpAtneg» £xeLxpnuatodotnoel Lovo tn avadlapopdwaon tou
eKTIALOEUTIKOU UALKOU.

To €pyo vAoroleital oto nAaiolo tou Emxelpnotlokou
Mpoypappoatoc «Eknaidevon kot Ao Blov MaBnon» kat

ouyxpnuoatodoteital amno tnv Evpwrnaikn Evwon (Evpwrnaiko
Kowvwviko Taueio) kat amno eBvikoug TOpouc.
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“There's Plenty of Room at the Bottom”

litAog ™G Stdonung outdiag Tou uaikou Richard Feynman og eva
ouvedplo Tng American Physical Society oto Caltech otig 19/12/1959.
O R. Feynman SlampayaTeVTNKE/TTPOTELVE TN

EvoiopepOnke blaitepa yia tnv mBovOTNTA KATAOTEVNG TIUKVOTEPWV
UTTOAOYLOTIKWY KUKAWUATWY KOl  MIKPOOKOTIWY UE KOAUTEPEG LKAVOTNTEG
QTIEIKOVIONG OTIO OUTEG TWV NAEKTPOVIKWY MIKPOOKOTIIWY odpwaong. Ot 1Ogeq
TOUL TIPAYUATOTIONONKAV TIG ETIOPEVEG OEKAETIEG PE TNV AVAKOALYN TTX. TOU
OOPWTIKOV UiKpoakortiou anpayyag (Scanning Tunneling Microscope, STM),
TOU MLIKPOOKOTIIOU UIKPOTKOTTIO OTOLKNG oxVog (Atomic Force Microscope,
AFM) k.a.

O R. Feynman mpoTelve emiong OTL Ba TpEMeL va gival SuvaTO Vol KAVOUE
XNMLKH OVVOEDN e UNXAVIKO XELPLTUO.

Richard Phillips Feynman
(1918-1988).
Quwrtoypapia ano tnv
TQUTOTNTA TOU Feynman
TNV eroxr mou So0UAgvE

oto

Navotexvoloyia: H Texvn kalt ETILOTHA N TOU XEPLOMOU ATOMWVY KOl
MOPLWV YL TN ONULOVPYIX VEWV CUCTNHATWY, VAKWVY KOl CUOKEVWV JLE
TOUAQXLOTOV EVO XOPOAKTNPLOTIKO UIKPOTEPO aTto 100 nm KALOKO

(LOavika ~10 nm).



http://en.wikipedia.org/wiki/File:Richard_Feynman_ID_badge.png
http://en.wikipedia.org/wiki/Manhattan_Project
http://en.wikipedia.org/wiki/Manhattan_Project

Navotexvoloyia

Tnv 1dea NG vavotexvoloyiog €dwoe o K. Eric
Drexter to 1979 kau tnv mepieypaye oto PipAio

", 1986.

O o6po¢ stor']xer]Ke arto tov Norio Taniguchi to 1974
(N. Taniguchi, "On the Basic Concept of 'Nano-
Technology'," Proc. Intl. Conf. Prod. Eng. Tokyo, Part 1I,
Japan Society of Precision Engineering, 1974.)

Navotexvoloyia givat n HEAETN TOU XELPLOMOU TNG
VANG OTNV ATOMLKN 1 MOPLOKNA KALLOKO

n
Novotexvoloyia €lval N UNXAVIKNA  AELTOUVPYIKWY
OUOTNUATWY OTNV HOPLAKN KAHOKS (Heyedn 1 pexpt
100 nm) pe KOTWTATO OPLO TO peYeBOG TOL ATOHOV
TOU USPOYOVOL TIOU EXEL TIEPITIOU SIAUETPO ¥4 TOL NM
Kot auBaipeTO Avw OPLO TIOV TIEPLOTOTEPO EEXPTATAL
OTIO TIG EPAPMOYEG.
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EupU SIETTIOTNUOVIKO - ELEVLVNTIKO TIESID

latpikn /

Susieie DOPUAKEVTLK

Epapuoopevn
HNXaVKN

[> ( Navotexvoloyia ) MAnpogopiky

JTNV YEVIKN TIEPITTTWON OL VaVOOOUEG BewpeiTal OTL UTTOPOUV VA Elval:

- TAXVTEPEC,

- TILO EAQPPEG,

- TILO OLKOVOMLKEG (;;7),

KOLLEXOLV:

- TNV IKAVOTNTA VA EL0AYOVTAL KOL VO XAANAETILOPOVV HE UIKPOTEPOUG XWPOUG,
- LEYOAVTEPN EVEPYELOKN aTIOS00N,

- OLOPOPETIKEG LOLOTNTEG AOYyWw peyEBOUC.



[loTl vavo- |

MiKpOTEPO EYEDOC ONUAIVELTLY.

Mnkog AKpng
TwpaTtidla 1 8 100

JUVOALKO epadov
ETPAVELOG 2400 pm? 4800 pm? 24000 pm?

(VYOG XTIAATOG X APLOOG
TIAELPWV X APLOUOCKVBWV)

JUVOALKOG OYKOG

Gy OSSO 8000 pm’ 8000 pm? 8000 pm3

A\Oyo¢ epfadov
ETILPAVELOC TIPOC, 0.3 0.6 3
OyKO



http://www.youtube.com/watch?v=gcOzMRFO0I4

MikpoTepPO ueycBog anuaivel UEYyaAVTEPO eUPBAOOV ETILPAVEING

Mepimou 4 gr vavoowAnvwyv avBpaka (pe eva TolXwHa) €xouv To (OLo epPadov empaveiag
ue eva ynmedo modoopaipov.
Eitkova: NASA Ames Center for Nanotehnology


http://en.wikipedia.org/wiki/Carbon_nanotube

MikpoTepPO ueycBog anuaivel UEYyaAVTEPO eUPBAOOV ETILPAVEING
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MikpOTEPO LUEYEOBOC aNUAIVEL UEYXAUTEPO EUBAOOV ETIIPAVEING
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Schmid G,

, Chem. Soc. Rev., 2008,37, 1909-1930.


http://pubs.rsc.org/en/content/articlepdf/2008/cs/b713631p
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MikpoTepPO ueyeBog Kat xnuIkn SpaaTIKOTNTA
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EVTUTIWOLOKEG VEEG KATOAVTIKEG LOLOTNTEC
OUUTIEPIACUPOAVOUEVWY KOL EVIGXUHUEVWVY
ETUTEO WV OPACTIKOTNTOC KOl
EKAEKTIKOTNTOG EXOUV avapepBOel yLa
KATOAUTEC vavoowpatidiwv (NP), ot
OUYKPLON HE TO AKATEPYAOTA VAIKA.

gikova: Cho A, Science, 2003, 299, 1684.
Roldan Cuenya B., Thin Solid Films, 2010, 518,
3127.

2-Propancl Conversion (%)

Onset temperature (°C)

100

(@)

S1/ s2

g 8 3 8 8

Onset temperature (°C)

40 [ i A " A A
60 65 70 75 80 8 90
Surface atoms at corners anc edges |

O " 1 " 1 1 i N
40 S0 60 70 B8C 90 100
Temperature (°C)

4:6 4?8 5?0 572 5?4 5f6 5?8

Average number of broken bonds on NP surface

(@) Mepikn o&sidwaon 2-mpomavoAng amo

Pt NP pe mapopoto peyebog (~0.8 nm S1,

~1 nm S2, S3, S4) &AA& SLo@POPETIKO
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TIPOG TNV OXETIKN avoAoyia aTOpwV o€

QKMEG KOl Ywvieg Twv NPs.

Roldan Cuenya B., Acc. Chem. Res., 2013, 46,
1682.



electrons photons

3D glw) Ideal sytems {perfectmirors)

DOS

L>> /.c' L>>fphot
|L<200A : ﬁuzoool\ l
m|

1D
/_xL [ % (orog?

ATEaT

LxLxL
IXNHATIKA  QVOTIOPACTOON OUOTNUATWY  TIOV
Slapepouv otnv didotaon. Kpavtwon tng kivnong
NAEKTpOVIWY  0€ KBAVTIK& TINyAdI®, CUPHATA,
KOUTIX (aploTeEpPd) N TOu TPOTOU  KPAavTwaong
PWTOVIWV O PKPOKOIAOTNTEG (O€€L4N).

Weisbucha C., Benisty H.

Solid
State Comm., 2005, 135, 627-637.
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NavoB/Otexvoloyia

KAGdo¢ TN vavoTtexvoAoyiag e PLOAOYIKEG KOl BLOXNILKEG EQPAPUOYEG
N XPNOELC. 2TN vavoPlotexvoloyia peAstatal ouxva n duon wg mnyn
EMTIVELONG YL TNV KATAOKEVN VEWV CUOKEVWV.
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http://www.psi.ch/swissfel/ultrafast-biochemistry
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H CDuan o[04, e,unveucm To patvouevo Tou AwTou (lotus effect)

O Awtog (Nelumbo nucifera) sivatr v6pOPLO PUTO
(A.Acia, N. Apepkn). E§attiog Tng LOOTNTAG TOL
va , OKOMO KOl
otav [Pploketar oe  PBpwpiko TEPPBAAAOY,
Bewpeitar ocLvpforo TNG KABAPOTNTAG YL TOV
Boudlopo.

» ol L;f‘
P g N \vﬂr-‘s i 45
t Ne[umbo nuczer

A\

H UnspucSpocpoBLKomTO( TWV cpu?\)\wv TOU AWTOV
EXEL QTIOTEAECEL EUTIVELCN Yt TNV Snulovpyia
VEWV UTTEPLOPOPOLWV VALKWV e
eVOLOPEPOVTEC EQPAPMUOYEG “.

Marmur A., Superhydrophobic and superhygrophobic surfaces: from
understanding non-wettability to design considerations, Soft Matter, 2013,
9,7900.

Bhushan, B., Jung, Y. C, Natural and biomimetic artificial surfaces for
superhydrophobicity, self-cleaning, low adhesion, and drag reduction,
Progress in Materials Science, 2010, 56, 3472.
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Drosera

rotundifoli /] eaf

Mitchinson A, ¢
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, Nanoscale, 2013, 5, 3808.
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scamouflage

Janine Benyus: Biomimicry

in action
*

. Phil. Trans.R. Soc. A, 2009, 367, 1445.
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[IAEOVEKTNUXTA KOl EUKXIPIEG

Olkovopuia

— 15 % T™ng CLUVOAIKKNG TIAYKOOULOG TIXPOAYWYNG TOU PETATIOINTIKOU TOUEN
10 2014.

— Oa ouvveloPEPEL ~$1 TPLOEKATOUUVPIX OTNV TIAYKOOULO OKOVOUIX
uexpLto 2015 — Louise Valle, Chubb Corp.

Blropnxavia

— Mikpoypapnon (Miniaturization), evdoyevng mapaywyn, Melwon Twv
amoBANTwv

[epBailov

— EPA: duvatoTtnta peiwong tng KATtavaAwaong evepyelag kata 14.6%
— Mmopei va EAaXIOTOTIOINCEL TA TAEIKA ATIOBANTO

[atpikn

— Emavaotaon otoug TPOTIou €VTOTIOMOV, TIPOANYNG Kal Bepareiog
Slapopwv acBevelwv KattaBnoswv conditions.

Epsuva

— 2005: ~$1.1 SioskaTtoppvpla emévduon o R&D (NNI)



Kivduvol ;

e ET[O(YVE)\}J.O(TLKO[; (AdN LTTaPKTOL Yl €PEVVNTEG, ETILOTNHUOVEG KOl
TEXVIKO TIPOCWTIKO)

[nyeg: Kataokeun, HETa@OPQ, amoBnkKeuaon, XpNnon Kal amoppuyn twvy
OWMATIOWVY

Kivouvotr EAAewpn mpootaociag aduvouia TapakoAoudnong Kol
QTIOOVWONG VOVOSWHATIS IV

* [lepBarrovTikol;

Kivouvotr TAnpng &kicduon vavoowpatdiwv oto  TeEPLPEAAOY,
avnouxla yla pia vea katnyopia un BloamolkoSounoLUwy pUTIWV

* KatovoAwTtng;

[nyeg: Agppa — KUKAOQOpPIX TOU Qi{HATOC, QvaTVON — TIVEUUOVEG,
KOTATIOON, XOPNynon GapuaKou

Kivouvou Ateioduon otig pepPpaveg Tou gyke@alov, datapaxn TOU
QVOCOTIONTIKOU CUCTAMOTOC, OKOUCOLX EL0PON TWV CWHATISIWV 0€ OAO
TO CWHQ, KATL



NANO-GOLD, |
& Mineral Water ™ "=
Relief Serum “

Mask Pack ‘

it in your

sunscreen.

Kivduvol ,

AVETIOPKNG €PELVEQ, KOl yvwon Twv TiilBavwy Kivéuvwy (Oev
UTIAPXOUV OEOOUEVA KOl XPOVIEG MEAETEG), ATIPOPAETITEG
TIAPEVEPYELEG KOl Xpoviaw TipoPANpata, EEaupeTikd gupu

PAOUO TIXPEVEPYELWV

Mpemel va €E€TAOTOVV TOOO Ol BETIKEC OCO KOl Ol APVNTIKEG
TITUXEG TNG vavoTtexvoAoylag oe Babog avaloya Kal va
avakowwBouv kivouvol, aoTioTio Kot TIAPEVEPYELEG,.

LOREAL

“egumva popla” n
“kawvotopa popla”

L0l » Research & novation > The grect discoveries ) The

THE MAJOR ACTIVE INGREDIENTS DEVELOPED BY
L"OREAL RESEARCH 00¢

one of the strengths of their innovation strategy, L'Oréal’ eti and

y
biotechnologies.
One of the strengins of inthe gt
wmmarummaamsoy s ol of pakeas,  the group, constitute a and play

They are. main ines of approach. First approach. synihetic chemistry gent e,
riendly, the historic piatto for n 0 which L
‘since the late 1960s and that can focus on marine. baclerial of botanical ongins.

DEDIFFERENTIATED ROSE CELLS - 2012



http://www.cov.com/files/Publication/f7c08eb6-32d5-4fd1-bf35-672e7aa827bb/Presentation/PublicationAttachment/0ea4bccf-2755-4f77-80e3-72ff0db237fa/Nanotechnology and the European Product Liability Directive.pdf
http://www.cov.com/files/Publication/f7c08eb6-32d5-4fd1-bf35-672e7aa827bb/Presentation/PublicationAttachment/0ea4bccf-2755-4f77-80e3-72ff0db237fa/Nanotechnology and the European Product Liability Directive.pdf

[Mw¢ KaTaoKeLACOVE VOVOOOEG;



Npoaggyyion Top-down

H owodopnon &kiva amd eva HEYOAUTEPO OOMUIKO OTOLXEID KOl
XKOAOVOEL HETAOX NUATIOMOG TOVU ("OKAALOPA” OTIWG OE £V YAUTITO)

2TOV TOMEN TNG VOAVOTEXVOAOYIOG oxnUaTotoinon (XPnoyoTIowVTog
PWTOALBOYPAPLA) KOL XAPOKTLKN YIX OTIOMAKPUVON TOU TIAEOVA(OVTOC
VALKOU OTIWC OTNV KATAGKELT OAOKANPWHEVWY KUKAW LA TWV.

EldwALo yuvaikeiog
LOPPNG KAVOVIKOU TUTIOU
(MapaAAayn Ztedov)

HAppaPO

deXOC Mpwiun KukAadikn II
TiEpiodog
daon XVpov

2800-2300 1tX




Npoagéyylan Bottom-up

Owodounon MECW OpPyavwoNnG MIKPOTEPWY CUOTATIKWY (OTIWG N
KXTOOKELUN €VOC KLWVNTNPO OUTOKLVATOU), CUVOPHUOAOYNCN OTOUO M€
XTOMO I LOPLO UE OPLO.

2TOV TOMEA TNG VAVOTEXVOAOYIOG QUTOOPYAVWON TWV ATOUWY KOl TWV
HLOPLWV, OTIWE OTA X NMLIK& KOl BLOAOYLIKX CUCTAMOATA.

. .

BT T o PP T L G

o> 292 !

Neo Mouaeio AkpodroAng, 2010- ABnva




[lpooesyyiosic Top-down

Ertdlwkouv va dnuloupynocouv
ULKPOTEPEC OUOKEUEC HE TN XPNon
LEYOAUTEP WV KateuBuvovtag ™
ouVvapLLOAOYN oM TOUC.

TEXVIKEC OTEPEAC KATAOTOONC HTTOPOUV
va Xpnotpomnownbouv yla va
dnuloupynoouv VEQ
VOVONAEKTPOMNXOAVIKA. ~ CcUOCTAMOTA N

NEMS.

Electrode

Al

Output
Electrode

Output

[Y. Lin, € Nguyen, frans'0s]  Resonator

, C. Nguyen and E. Alon

JUOKEUN ToU METAdEPEL €EVEPYEL  QTO
otBadec  kBaviikwv  TNyadlwv  TAXOUG
VOVOUETPWY  OE  VOVOKPUOTAAMOUG  Tou
Bplokovtal MAvVw amod AUTEG, TTPOKAAWVTOG TNV
ekmouny  opatol  PwToOG  aAmMd  TOUG
VOIVOKPUOTAAOUC.



http://en.wikipedia.org/wiki/File:Achermann7RED.jpg
http://www.eecs.berkeley.edu/Research/Projects/Data/107049.html
http://www.memx.com/products.htm

[lpooesyyiosic Bottom-up

Emdwkouvy TNV opydvwaon  PIKPOTEPWV
OUOTOTIKWY OFf TIOAUTIAOKOL CUYKPOTAPOTX /
OPYQVOUEVEG VOVOSOIEG,

XOaPOKTNPLOTIKO TIOPAOELY U glval n
vavotexvoAoylax DNA mou XpnoloTolEl tTnv ...
ouyyevelx Twv Pacswv kot Watson-Crick yix

VO KATOOKEVAOEL KA KOBOPLoPEVEG SOMEC OTTIO
DNA kot GAA VOUKAEIVIKA O&gaL.

[EVIKOTEPQ, N MOPLOKI) AUTOOPYAVWON ETILOLWKEL DNA biochip
VO EQOPUOCEL TNG OPXEC TNG VLTIEPHOPLAKAG
XNUEIXC KOl TNG HOPLAKAE QvVayvwpLlong Yo va
TIPOKOAETEL auBopunT QUTOOPYAVWON
MOPIOKWY OCUCTOTIKWY OCF KATIOW XPNOWUN

Slapoppwon. » g § |



http://en.wikipedia.org/wiki/File:Sarfus.DNABiochip.jpg
http://onlinelibrary.wiley.com/doi/10.1002/wnan.1218/abstract
http://onlinelibrary.wiley.com/doi/10.1002/wnan.1218/abstract
http://onlinelibrary.wiley.com/doi/10.1002/wnan.1218/abstract
http://onlinelibrary.wiley.com/doi/10.1002/wnan.1218/abstract

/\etToupyikeg Npoasyyioeig

Emdiwkouvv  va avamtu§ouv  HOPLOKO
OUOTOTIKA TIOU QPEPOLV Mic emBupnTh
AELTOVPYIKOTNTA XWPIG va Aappavetal
unoyn 1o Mwg Ba PTmopovCaV AUTA VO
opyavwBOouv og SopEC.

H poplakn NAEKTPOVIKN YO TIOPAOELYUA
ETUOLWKEL VO OQVOATITUEEL  MOPLL  UE
XPNOWEG NAEKTPOVIKEG LOLOTNTEG. AUTEG
Oa  umopoucav  OTn  CUVEXEWX VO
XpnowomoinBovv wg &va HOVO  HOPLO
OUOTOTIKX o€ L OLOKELN
VOVONAEKTPOVIKNG. o TTapadslypa T
rotaxanes kol catenanes.

Ot ouvOEeTIKEG XNUIKEG HeBOSOL uTTOPOUV
emtiong va  xpnowotomnBouyv  yua  va
SNMUIOVPYNOOLVY CULUVOETIKOUG HOPLOKOUG
KWNTNPEG, OTMWEG TIX VA AEYOMEVO
VOVOQUTOKIVNTO.

Side view
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Xnuika kaedodnyoUUEVOC TTEPLOTPOPLKOC KLVNTHPOC OLTTO TOV
KQlL TOUG OUVEPYATEC TOU

iF

EAeyxouevoc aro taon
Slakomtne, uio poplakn
NAEKTPOVIKN OCUCKEUN TTOU
KO TOKEUAOTNKE TO 1974.
2UAAoyn Smithsonian Chip

Top-down view
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http://en.wikipedia.org/wiki/File:Gadget128.jpg
http://upload.wikimedia.org/wikipedia/commons/2/28/Feringa_chem_motor.png
http://www.rug.nl/sciencelinx/nieuws/maak-t-met-moleculen?lang=en
http://www.rug.nl/sciencelinx/nieuws/maak-t-met-moleculen?lang=en

EpyoaAcio kot TEXVIKEG

EpyoAeia: To PKPOOKOTILO ATOULKWY Suvapewv (AFM) kat to
JapwTlkO Mikpookomio 2npayyoc(STM) eitvat Vo mpwteC eKSOXEC
QVLXVEUTWV capwong Tou BonBnooav ouclaotikd otnv €€EALEN TNC
vavotexvoloyioc. yuan:

photo detector

MrmopoUv va xpnotpornotnBouv ywa va peAetnBbouv
ETLPAVELEC AAAA KOL VO KLVACOULE ATOMOL KOl poOpLaL.
Me to oxeblaouo dladopetikwy tips (akidwv), avta
TOL ULKPOOKOTILAL, UITOPOUV val XpnotpomnotnBouv yia
va  «xapaéouv» OOUEC OTIC €eTLPAVELEG N va
BonBrnoouv otnv autoopydvwon Sopwv. Me
xpnon, yLa napadelyua, LLKpOOKOTILOU b
TIPOOOVOTOALOUEVNG OCAPWONG HE OUYKEKPLUEVA

XOPOKTNPLOTIKA OTO tip, TO ATOMA MITOPOUV Va
petokivnOouv oe pwa. Emi tou mapovtog, eivat
damavnpn Kol xpovofopa yia pallky mopoywyn
TETOWWV tips, aAAd amoteAoUV ONUOVILKO €pyaAEio

~ Cantilever
~ deflection
measurement

Laser

H ouvnBng Owataén AFM, petpd moAU
HIKPEC aAAnAenidpaoelg (buvapelg < 1 nN)

yla €pEuva OTO EPYACTHPLO. mou avarmyooovtal HETOEY NG eMDAVELOC
™m¢ akiboagc tou AFM  rmou Bploketal
TexVvIKEC : vavoAlBoypadla (rx ormTikn TonoBeTnuévn o éva gukapmto Bpaxiova

(cantilever) KAl TG MEAETOUMEVNG
enmupavelag Selypatoc.

AlBoypadia), AlBoypadia aktivwv-X, dip pen
vavoAlBoypadia


http://upload.wikimedia.org/wikipedia/commons/5/5e/AFMsetup.jpg

[l popLo;

H katavonon Twv XNUIKWY WOOTATWY TWV TIEPLOTOTEPWV ATOUWYV, TNG
PUONG TWV XNMKWY OEOUWYV KOl TWV WOOTATWYVY (PUCLIKWY KAL X NLKWV)
TWV Hoplwy, KABLOTOUV Ta POpLa (O OXEON TIX ME TA ATOMX) OOV TO
TIAEOV KATAAANAO CUOTNUA YO TNV EQAPUOP Tou bottom-up approach
0TNV VaVOTEXVOAOYiQL.

« Ta popla £xouv To KATAAANAO peyeBo¢ Kal eAsyxopevn otaBepotnTa
(mov e€optatal and tnv doun). OAa Ta pOPLX MiaG Evwong lval
oMol HETAEV TOVG,.

«  To popla elval EVEAKTA.

« Ta popla €qouv KaAa KaBoplopevn oUOTACN Kol SLpOPPWaOn CTO
XWPO.

*  MEePIKA HOPLX PTTOPOVV VO UTOOPYaVWOOoUV.

Hydrogen (H) = =9

«  To popla £xouv EVOOYEVN XOPOAKTNPLOTIKA KOl socium ey - Y
IS1OTNTEC TIOUV UTTOPOUV VA (PAVOLV ISIITEPD o ﬁ
XPNOWEC YL TNV KATOOKEVN KOL TOV XELPLOUO VAVOSOHWY: ™™ - =
— [y pOpLa IOV €XOVV EKTETAPEVA TI-CUOTAUOTO KO ETIOMEVWG Chiorne (C1 = (S
AYWYLLOTNTA N OTIola UTTOPEL va evepyoTiolnBel Kal va boromscoromes o o
arevepPyoTtolnBel pe TNV aAAayn HopLaKr SLapOp@Wan Tov * o .

UTTOPEL VO TIPOKANBEL Tt KATIOL0 €€WTEPLKO £pEBLONA (TTX PWC). N



H Moplakn Autoopyavwon
oav Pagiko epyalEio NG
bottom-up Ttpoogyylang
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Emil Fischer: KAstdl kat kAstdopiax

1890: AKOpO KOl TIPWV TNV KATAVONGN TWV HOPLOKWV
SOMWV, AVOYVWPIOTNKE N ONUOCia TNG TPLOOIAOTATNG
SOoUNG €vog popiou. MpoTtaBnke OTL, TPOKEWEVOL VA
AANAeTIOpaCcOVY e€eldikeLeVa OVO €1On, Ba TIpETEL
VO £XOUV  QUUTIANPWHATIKO OXAMA KAl XNUKA douN
TtpocopolalovTag TOV TPOTIO TIOU eval KAELOL Tatpladel
O€ MO KAELDOpLAL.

AMayn
YnooTpwua SLUOPPWONG PE
(S) TNV Se0ELON TOV
UTIOOTPWHATOG

*
*

Evepyn
Teploxn
*

*

Mpoiovta(P)
Y O L

Aéouguon avTIS PLIVTWY FUUTIAOKO _ ZUpmAOKO AmeheuBépwon
0TV eVePyN TIEPLOXA Ev{OpOU/YTIOOTPWHATOG EvQopov/lMpoidvtwy TIPOIOVTWVY
ES EP


http://www.nobelprize.org/nobel_prizes/chemistry/laureates/1902/
http://www.nobelprize.org/nobel_prizes/chemistry/laureates/1902/
http://www.nobelprize.org/nobel_prizes/chemistry/laureates/1902/

MovteAo kAeLSIloU kKAt Saplag

Ta amapaitTa yio Tr
KATGAUON ATopa Peudapyvpou, O aVACTOAEQ.,
S-hexylglutathione, epgavidetal pe povtelo van
der Waals (mpdaoiwvo yx Tov avBpaka, UTAE Yo
TO &lwTo, TO 0EUYOVO KOKKIVO KOl KI{TPWO Yl
TO B¢lo).

[eWPETPIKA &
NAEKTPOOTATIKN
OUUTIANPWHATIKOTNTA
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H Flap endonuclease 1 (FEN1) kataAveLtnv

€EVOOVOUKAEOAUTIKN SLAoTiaon SIAKAXSIOUEVWV
Sopwv DNA n RNA (5'flaps).

nc Kweotvng.


http://www.pnas.org/content/early/2012/05/09/1121116109.full.pdf
http://biochemlabsolutions.com/FASTAandPDB.html
http://www.cafemol.org/doc.php
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236 (CaM) ) kinase(AKe) Protein (GBP)
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® [ g J B ATP @ glucose
® Ca*

IXNMOTIKA QVOTIOPAOTOCN SOPWY OVTEAOL KAELOLOU - KAELOOPLAG.
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[EWUETPIKN & NAEKTPOTTATIKN

H Mopwaknp Avtoopyavwaon
oav Baowd epyoAeio TNG
bottom-up tpoogyylong

. P, T W,
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Moptakn Autoopyavwan

AvTtoopyavwaon evoguppidiov DNA-Carbon
Nanotube. To DNA &sopevetal otov
VaVOoWwANva avBpaka peow -1t stacking
OAANAETILOPACEWV PETAED TWV BACEWV TOU
DNA (Ttp&oivol SaKTUALOL) KOl TWV

VOVOOWANVWY avBpaka.

Monte-Carlo tpooopoiwaon
QU TOOPYAVWONG LECW SETUWV
vdpoyovou.

MopLlakeG unxaveg potagaviwvy.


http://www.physics.upenn.edu/~robertjo/research/
http://www.uni-ulm.de/~hhoster/personal/self_assembly.htm
http://www.sciencemag.org/content/328/5983/1255.full?ijkey=vvbeu9eDFGyXQ&keytype=ref&siteid=sci

[lepo amto T LopLa: Autoopyavwan

H poplakry autodopnon Kol auToopyavwaon
elval pla dlepyaoior KATA TNV OTOIX HOPLOKK
OUOTOTIKA oxnuatidouv auBopunTa
OUCOWMATWHOTO .

Self-assembly is a process in which components,
either separate or linked, spontanecusly form
ordered aggregates. Self-assembly can occur with
components having sizes from the molecular to the
macroscopic, provided that appropriate conditions are
met. Although much of the work in self-assembly has
focused on molecular components, many of the most
interesting applications of self-assembling processes
can be found at larger sizes (nanometers to
micrometers). These larger systems also offer a level
of control over the characteristics of the components
and over the 1interactions among them that makes
fundamental investigations especially tractable.
George M. Whitesides et al,
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AuvTtoopyavwan

(A) H outoopyavwon TapousIaeTal OTAV UTIAPXEL UL
OUVOALKN €A&n Kal €vag OlXWPLOMOG O KATAOTOON
LOOPPOTHAG HETAEY TWV cLoTATIKWY. O Slaxwplopog o
KOTAOTOON LOOPPOTIOG QVTITTPOOWTIEVEL cuVNOWG ML
eflooppomnon PETAED TNG EAEEWV KOl ATIWOEWV. AUTEG OL
SV0 aMnAseTdpAoelg eival KoAG kaBoplopeveg otn
MOPLOKN oUTOSOPNCN, &VW HTIOPOUV VA OXESIIOTOUV

B Irreversibility gives glasses. ave€apmTa Kol 0t OlEpynoisG  HOKPOOKOTIIKAG

. - xVTOSOMNONG.
. ™ (B & C) IXNMOTIKA QavamapAoToon Ouolwdwv S@opwv
W L’S L’& ‘\"E QVAUETO OTNV KN QVTIOTPETTI) CUOCWHATWON KAl TNV
KOA& kaBoplopevn autodopnon.
(B) Tow Sopka otouxela (UTAE XpwHa) OAANAETILOPOUV [N
C Reversibility gives crystals ... QVTIOTPETTA Y& VA QTIAEOUV PN OOMNUEVEG VOAWOSELG

- . SOUEG (TIPAOWVO).
L BB

repulsion

/

energy

net interaction

o

ha attraction

C) ZUOTATIKA TIOV UTTOPOVV Va £pBouV O€ LooppoTIia N VA
TIPOCOPUOTOVV TIG B€aelg TOug MOALG €pOBouv Ot emagn
MTIOPOUV VA QTIAEOLY SOUNMEVOUG KPUOTAAOUG €V N
SOUNMUEVN HOPYPN EIVAL EVEPYELOKA EUVOOVUEVN (KOKKLVO)

D ... and ordered macromolecules. (D) H BoAoyia divel TTOAG TTapadelypaTar 0cuTOOOUNONG —

€W 0 OXNUATIOMOG piaG TPWTELVNG.
o -G -y - &

M. Whitesides et al,
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Yrtepuoptakn Xnueia - Nobel Prize 1987

v'Donald J. Cram (1919-2001), UCLA, USA
v'Jean-Marie Lehn (1939-), U. Louis Pasteur, France

v'Charles J. Pedersen (1904-1989), Du Pont, USA

“for their development and use of
molecules with structure-specific
interactions of high selectivity”


http://www.nobel.se/chemistry/laureates/1987/index.html
http://www.nobel.se/chemistry/laureates/1987/index.html
http://www.nobelprize.org/nobel_prizes/chemistry/laureates/1987/press.html

Charles J. Pedersen
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Donald J Cram




Jean-Marie Lehn




Tt gival n UTTEPUOPLOKN XNUELL,

YTeeppoptaXky] XMELK: H  HEAETN OUCOWHATWHATWY
HOPLWV N LOVTIWV TIOU OCLYKpOTouvTal padll €€autiag pNn-
OECMIKWY  OAANAETULOPACEWY, OTIWG TIO NAEKTPOOTATIKEC
OQAANAETILOPACEL;, Ol Oe0opol VOPOYOVOU, Ol  OUVAMELG
OLOOTIOPAC KOl TO (POWVOMUEVO POPIKOTNTOC OTO OLOAUTN
(solvophobic effect, cuvnBwc vdépoofikoTNTA).
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