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1. 13n FENIA NANOEMIZTHMONQN ZTO AlNMZ N&N

Tn Acutépa 13 OkTwRpiou TTPayPOTOTIONBNKE OTNV TOopag TNG ZXOANG OeTikwv EmoTtnuwy Kab. k. X. Xiv-
aibouca A31 tou Tunuatog GuoIKAG TNG ZXO0ANG O¢- TApoyAou, o Mpdedpog Tou Tu. Duoikig Kab. k. K.
TIKWvV EmoTtnuwyv Tou AlNO, n ExkdnAwon Ytodoxng Xpuodaeng, o Mpdedpog Tou Tu. Xnueiog Kab k. A.
MpwTtoeTwv PoitnTwy Tou AlaTtunuaTtikol lMpoypdp- Matroutong kai o Mpdedpog Tou Tu. laTpikAg Kab. K.
MaTog Metamtuyiakwy Ztmroudwv “Navoemotipes & A. lapugpaiAog.

NavoTexvohoyieg” yia To akadnuaikd €tog 2014-2015.
O1rwg Kai TIG TTPONYOUHEVEG XPOVIEG £TAI KAl PETOG Ol
VEOEIoAYBEVTEG QOITNTEG TTPOEPXOVTAl ATTO  TTOIKIAQ
ETMOTAPOVIKA TTEdIa YEYOVOG TTOU UTTOOEIKVUEI Kal TN
OIETTIOTNUOVIKOTNTA TOU OuyKekpiuévou [poypdupa-

T0¢ ZTTOUdWYV. OI EMITUXOVTEG TTPWTOETEIG gival aTTd-

@oITOI ZXOAWV OTIKWV Kal Texvoloyikwyv EmmoTnuwy,
EmoTtnuwy Yyeiag kal MoAuTEXVIKAG.

2TV ekdRAwaon TTou TrpayuaTotroidnke yia 13" ou-
VEXT XPOVIA TTapeupEBnaav o1 23 veoeIoayXBEVTEG POI-
NTEG, KaBnyntég Kai wéAn g ZuvtovioTikAG EmmiTpo-
TAG Tou MpoypdpuaTtog Zmmoudwyv 0TTwg o Kab. k. N.
®pdykng, n Kab. k. ©. XoAn-MamradotrouAou Kal o
AieuBuvTAg Tou lMpoypduuarog Zmoudwyv Kab. k. ZT.

NoyoBeTidng. MeTagu dAwv TTapeupédnke o Kooun-


http://nn.physics.auth.gr/

OuiAia Tou Koounropa tng 2OE kabwg kai Twv MNpoédpwv Twv
Tunudrwv @uoikng, Xnueias & larpikng

H ex®AAwon uttodoxng &ekivnoe PE TOV XAIPETIOUO
Tou KaBnynti Ztépyio AoyoBetidn, o 0Tr0iog agou
TéVIOE TO PeydAo evdlagépov TTou €6€1Eav Ol uTToWn-
@101 aTTé TTOANEG OXOAEG VIO TO YETATTTUXIOKO, OUVEXI-
0¢ PE Mia oUvToun Trapoucsiacn Tou OIETOUG TTPOY-
PAUMATOG OTTOUSWYV KOl OTOUG TOMEIG E TOUG OTTOIOUG
MTTOPOUV Va EEEIDIKEUTOUV HE TO OUYKEKPIMEVO PETATT-
TUXI0KO, 01 OTTOiOI Eival O EEAG :

»  Texvoloyia Aetrrwv Yueviwv kar NavoTexvoAoyia
» Navounxavikn kai NavoUAIka

» NavoBiotexvoloyia & NavoiaTpikr

‘Emema ava@épBnke OTO  €TACIO  TTOAU-OUVEDPIO
NANOTEXNOLOGY, 10 omoio dlopyavwvetal KABe
xpovo até 10 EpyaoTtipio LTFN kai o AINMMZ N&N
kal oto BepaTikd Aiktuo NavotexvoAoyiwv kail Navo-
Biotexvoroyiwv “NANONET” tou otroiou o apiBuodg
TWV PEAWV TNG OTTO DIOPOPETIKEG ETTIOTAMOVIKEG KOI-
votnTeg EAANGDOG kai E&wtepikoU, augdveral oAoéva
Kal TTePICOOTEPO Kal €Xel utrepPei Ta 370 péAn atrd
O6An TNV UdpdYEIO.

O kab. 2. Noyobetidng Aieubuvrrc Tou ANTME N&N kard
TNV ouIAia TOU OTOUS TTPWTOETEIS QPOITNTES

2Tn Ouvéxela, 0 DeUTEPOETAG QoITNTAG Tou ANTMZ N&N
AAEENG MatrapixanA kai n teAeid@oitn Aéotroiva Ap-
Bavitn agou euxABnkav KaArn €mTuxia OTOUG VEOEI-
oax0évTeg, TTapouciacayv TN oTToudaIdTNTA TWV VAVO-
TEXVOAOYIWV KAl TTPOCPEPOBNKAV yIa OTTOIadNTTOTE [BO-
noeia kal ouvepyaoia katd tn SIAPKEIA TNG XPOVIAG.
‘ETTEITa, O TTPWTOETEIG QOITNTEG €KAVAV PIA GUVTOMN
TTapoUCiacn Tou Topéa aTrd TOv OTIoI0 TTPOEPXOoVvTal
Kal Toug Adyoug TTou Toug wlnoav va eTmAéEouV TO
OUYKEKPIUEVO MeTaTTTuxIako.

H ekdAAwon oAoKANpwONKE PE TIG TTPOOKEKANMEVEG
OMINIEG TWV:

e Ap N. Kexayld Tadvw OTIG EVOANOKTIKEG TEXVI-
KéG NIBoypagiag, “Alternative Nanolithography
techniques” kai

e Ap K. ®woTtnpdtTouAou yia Ta opyavikd nAia-

K& kuTtTapa, “Organic Photovoltaic’s”,

OQuidia Tou Ap. N. Kexayia

Ouidia tou Ap. K. dworn-

pOTTOUAOU




EuxopaoTe otoug véoug @oItnTéG Kal atoug Kabnyn-
T€C TOou AlaTunuaTtikoU [Mpoypdupatog Metamruxia-
kwv ommoudwyv “N&N” KaA Xpuonl kal Anyioupyikn

Xpovid.

ToidgmAa PaganAia-Aikatepivn
QoirAtpia ANIMZ N&N

2. 7th WORKSHOP on "Creating the Organic & Printed
Electronics Industry in Greece"

Tnv Néutrtn 18, Tnv Mapaokeun 19 kai To Zapparo 20
AekepBpiou 2014 éAaBe xwpa oT1o gevodoyeio Porto
Palace 10 7° Workshop ota Opyavikd HAekTpovikd
(OH) pe Bépa: "Creating the Organic & Printed Elec-
tronics Industry in Greece", ota TTAaiola Tou EupwTra-
ikou Tpoypauuatog ROleMak (Reinforce Organic
Electronics Potential in K. Macedonia). To Workshop

TTEPIEIXE TIG €CAG OEPATIKEG:

4+ To esupwtmaikd Tpodypauua ROleMak kai ol
EUKQIPIEG TTOU TTPOKUTITOUV YIa ToV Topéa Twv OH
otnv EAAGSa kai Tnv EupwTrn

+ Evépyeia, pwTiopdg kal Wearable Electronics

#+ Kartaokeun kai €£0TTAIONOG yia OH

+ XpnuaroddTtnon Kal EUKAIPIEG
guTTOpEupaToTroinong Twv OH

%+ Clusters & 0vdeapol yia Ta OH otnv Eupwtn

+ Metagopd atré Tnv TTapadoaoiakr Bloynxavia otnv
¢€utrvn Brounxavia Twv OH

# Start-up eTaipieg yia 1o OH atnv EAAGSa

Zniyuorutra amé 1o Workshop

210 TTpWTO PEPOG Tou Workshop, o Kab. . Aoyobe-
TidNng, AlcuBuvtiig Tou EpyaaTtnpiou Aetrtwv Yueviwy,
NavoouoTtnudtwyv & NavouerpoAloyiag (LTFN), kaAw-
OOPIOE TOUG CUPHETEXOVTEG KAl TTOPOUCIAOE TA ATTO-
TeAéopara Tou ROleMak kai Tig gukaipieg TTou autd
yevvd otov Topéa Twv OH otnv EAAGSa. Tnv ekdAAw-
on xaipétoav o AvamAnpwTig lNputavng ‘Epeuvag
Kal Zuvtoviopou ©. AadtrouAog, o AvTidnpapyog lNo-

Amopou, Maideiag kail ToupiopoU Kog 2. MNEykag Kal o



kog E. KaoTtavakng, péhog Tou EAAnvoyepuavikou E-

mueAnTNpPiou Eptropiou kai Biopnxaviog.

Mia ocipd  OIOKEKPIUEVWY  ETTIOTANOVWY  ATTO  TO
EEWTEPIKO £dwaoav OMIAiEG yia TRV avaTrtuén Twv OH
o1o Hvwpévo BaaoiAeio, Tnv lotravia kai Tn FaAAia. Mo
OUYKEKPIPEVA, 0 KaB. ©. AvBdtroulog atrd To Imperial
College TOU Aovdivou ava@EépBnke OTIG KAIVOTOUEG
e€ehiceic  Tou  Aaupdavouv  XWpa, Kupiwg  OTIg
eUKAUTITEG 080veG Kal Toug "éEuttvoug" aloBnTApeEg,
OAAG Kal O€ TOUEIG OTTWG N Hoda.

MeydAn onuacia 666nke 0TOUG TOMEIC TNG EVEPYEIQG
kal Twv wearable electronics. O KaB. |. KaAAitong Tou
TuApatog Xnueiag Tou [lMavemoTtiuiou  latpwv
TEPIEYPAWE TIC EPEUVNTIKEG OPAOCTNPIOTATEG TOU
MavemoTnuiou lMatpwyv oTtov Topéa TNG Evépyelag,
ToviCoviag Tnv ETTEiyouca avaykn e€upeong VvEwvV
MOPQWYV EVEPYEIAG VIO MIa oIKovouia Baciouévn atnv
mpdoivn evépyeia. O Ap K. PwoTtnpdTToulog kai 0 Ap
A. Koutooyewpyng, amoé 1o Helmholtz Zentrum Berlin
kai To Nottingham University avrioTtoixa, piAnoav
EKTETAMEVA YIO TOV TOPEQ TNG EVEPYEIDG, KABWG
€TTiong Kal yia Ta TAACOPOVIK& vavoowuatidla, Ta
oTroia  avoiyouv véoug Opduoug OTOV TOMED TWwV
nAekTpovikwy. Idlaitepn onuacia, emiong, ©660nke
otV avaykn yia ouvepyacoia PeTagU €TAIPEIWV KAl
MavemoTnuiokwy 1dpupdtwy, pe Koivd dtova Tnv
avamTugn Twv OH pe Tov KaAUTepo duvatd TpoTro. O
Ap k. A. Aaokapdkng, amo 1o Epyaotipio LTFEN,
TTAPOUCIaCE TO EUPWTTAIKO €pyo Smartonics To OTToIO0
XpnuotodoTtei TNV avaTrtuén Kal Tov  OXedIAOUO
Opyavikwv PwTtoBoATaikwy ZuoTnudtwy péow R2R
Kal S2S TeXVOAOYIWV EKTUTTWONG.

H oeutepn nuépa tou Workshop &ekivnoe pe 10
IDIATEPWG ONUAVTIKO ATAHA TNG XPNHATOdOTNONG YId
TNV avattugn Twv OH. O Ap. A. AnunTpIddng, atod 1o
Aiktuo TPA=H, ava@épbnke OTIC €ukaipieg TTou
TIPOKUTITOUV  yIa €peEuva KAl KAIVOTOpia atmd 1O
EUPWTTIAIKO TTPOypapua  Horizon2020. H k. E.

20@OUAN, atod Tnv IMET, emeoAuave Tnv emiTuxnuévn

Topeia TNG EAAGSAG oTnVv £peuva Kal TTApouciace TO
EBviké Ztpatnyikd MAaioio yia ‘Epeuva kal KaivoTtopia
yia Tnv Trepiodo  2014-2020. ARAwoe OTI evw
uTtdpyxouv onuooieg datraveg oe R&D, ol 181WTIKEG
€TTEVOUOEIC Eival AVETTAPKEIG, OTTWGS Kal Ta SITTAWPATA
EUPEDITEXVIOAG KAl TA EPTTOPIKA OAUATA. XTn CUVEXEIQ,
o K. I'. Kwotdpag, amd tnv Mepipépeia KevrpikAg
Makedoviag, diAnoe yia TNV atdévia OIKOVOMIKOU
HETAOXNUOTIONOU yia Trepipepeiaky avamTuén RIS,
Tévioe T onuacia ¢ RIS® omv  KevipikA
Makedovia, OTOUG TOMEIG TWV YEWPYIKWY TTPOIOVTWV
dIaTPOYPNG, TOU TOUPIOUOU, TwV DOMIKWY UNIKWY, TNG

uQavToupyiag Kal TG £€vouong, TNG EVEPYEIOG Kal TOU

TEPIBAANOVTOG.

Zniyuorutra amé ro Workshop

H diknyopog Ap. E. lMNavayiwTtidou avéAuoe To TTWG
eUTTAéKOVTOl T dikalwpaTa MNveupatikAg 1d10KTNOiag
OTNV TTOpPEia EVOG €PYOU KI EEETACE GUYKEKPIUEVA TAV
TTEPITITWON TOUu TTpoypdauuarog Horizon2020. O Ap.
M. MavvouAng atd Tnv g/t-cons g Meppaviag Tapo-
uoiaoe Tnv atgévta, Tnv TeEXVoAoyia kai Tnv aAucida
agiag Twv TTPOIOVTWY MIag véag etaipeiag oto TTedio

™S YWnARg TexvoAoyiag.

‘Emerra, n Bgparoroyia Tou Workshop otpdonke oTta
Clusters kai Toug ouvdéapoug yia Ta OH otnv Eupw-
N, 0 POAOG TWV OTTOIWV gival TTAPA TTOAU ONUAVTIKAG.
O Ap. G. Darlinksi yiAnoe yia 1o Cluster COPT.NRW,
pe €0pa Tou TO Disseldorf, To otroio €IdIkeUETOI OTA
Opyavikd kai MeydAng KAipakag HAekTpovikd. Avé-
PEPE TOV KPioIHo pOAo TTou dIadpapaTifeEl N oUVEPYO-
Oia Kal TTOpOouUCiace TOUG OTPATNYIKOUG £TAIPOUG TOU
Cluster, kal Tnv Tpdo@ATN CUVEPYATia WE TOV OUV-

o0eopo HOPE-A. 21n ouvéxela, o koG J. Gomez, atmmod

4



TNV TAaTt@opua avattuéng AFELIM, tng MaAAiag, Tre-
pIEypaye Toug KUpIoug oToxoug TNG MaAAIKAG TTAaT-
@opuag. O Kab. Z. AoyoBeTidng ékave pia gicaywyn
oT1o ouvdeopo HOPE-A (Hellenic Association of
Organic & Printed Electronics), avTikeievo Tou 0TT0I-
ou gival n opydvwaon Kal 0 CUVTOVIOPOG TwV dpacTh-
PIOTATWY TWV eAANVIKWYV Biopnxavikwv & Epeuvnri-
Kwv lvoTiToutwy oTtov Topéa Twv Opyavikwv & Tu-
TTWHUEVWY  HAEKTPOVIKWY. AKOAOUBWG, UTTOYPAQPNKE
2Uuhowvia 2uvepyaoiag petagy Tou HOPE-A kal Tng
AFELIM. O mpéofng Tng MNaAAiag otn ©Oscoalovikn, K.
C. Rigoleur ava@épBnke oTa 0QEAN TTOU PTTOPOUV va

TIPOKUWOUV aTTd TN OUVEPYATIa auTr] Kal OTIG AUCEIG

Ymoypaen Zuuwviag uetaét HOPE-A kar AFELIM

H otpoopry amd v Ttapadooiakyy otnv  EEuTtrvn
Biounxavia otov Touéa Twv OH dev Ba pTTOopOUCE Va
atrouclddel atmd Tn BepartoAoyia Tou Workshop. O Ap.
N. NikoAdidng amé v KYKE, €&0woe uia
agloonueiwTn opIAia yia TNV €UEANIKTR  EKTUTTWON
UQOoPATWY. Tovioe TTwg N avamTuén Twv OH éxel
odnynoer oe uia  €kpnén  vEéwv 10wV Kal
TPOCEYYIOEWY  KOTAOKEURG  OTOV  TOMEA TG
KAwoToU@avToupyiag Kai TWvV TUTTWHEVWV
nAekTpovikwv. O K. Tl. Zoukouhidg, Tng Etaipeiag
MPIZMA, piAnoe yia TG duoKOAieg peTABaONG MIOG
TTapadOOoIaKnG ETAIPEING NAEKTPOVIKWV oTn
Biounxavia Twv OH. Emeonrjuave 611 n petdfaon yiag
eTaipeiag otov xwpo Twv OH ataitei ouyxwveuon
TTANPOPOPILV OTOUG TOHEIG TNG TEXVOAoyiag, Twv
UAIKWV, Tou €EOTTAICPOU  TTOPAYWYNG KAl TWwV
NAekTpovIKwv dladikaciwy. TEAog, o K. B. Owpaidng,

a6 v COPMUCON, ékave pia oOvTopn Teplypaor

NG e€Taipeiag  kar  TOVIOE TR Onuacia  Tou
EKOUYXPOVIOHOU TNnG TEXVOYVWOiag.

‘Eva onuavtiké kouudrm tou Workshop agopouce Tig
gTaIpEieg TTOU aoxoAouvTal pe TNV avamTuén Twv OH,
1600 oTnv EAAGBa 600 kal o010 €EwTepikd. O K. T.
Kolbusch, Trapouciace Tn  dpacTtnpidTNTA  TNG
Coatema Coating Machinery tng leppaviag n otroia
givar kar péhog Tou HOPE-A. O k. B. Martokog,
evikog AieuBuvtrig Tng OE-Technologies piAnoe yia
TNV €TaIpeia, n otoia 16pubnke 1o 2012 Kai n oTroia
QO XOAEITAlI HE OPYAVIKA PWTOPROATAIKA CUCTAMATA, HE
BloaioBntpeg kKol  cuoTAuaTta  peTpoAloyiag. Ta
TAcovekTApaTa TTou kKaBopifouv Tnv OE-Technologies
gival n xopAynon adsiwv ekPeTANAEUONG TEXVOAOYIAG,
ol TTWAACEIC ocuoTnUaTWyY Odlaxeipiong TroldTnTag, ol
uTInpecieg eme€epyaciag TG Kar ol TTWAACEIG
oAokAnpwuévwy turn-key TTpoidvtwy. ‘Emeira n k. B.
Squeo, amd Tnv Advent Technologies piAnoe yia tnv
€TAIPEIN, N OToid  AvaATITUOOEl VvED UAIKA  Kal
OUCTAMOTA YIA TEXVOAOYIEC QVAVEWOIPNWY TTNYWV
evépyelag, OTTWG ol KUWEAEG Kauaiyou PEM uwnAng
Beppokpaoiag Kal Ta @wToROATaIKA. H eTaipeia €xel
TNV €0pa TG oTo KOVEKTIKAT, PE EYKATOOTAOEIG
O Ap N.

Kexayidg amd mn Nanotypos dnAwoe OT1 n etaipeia

épeuvag Kal avamTtugng otnv TlaTpa.

KaAUTITEl TNV TTARPN aAucida adiag kal ava@Epbnke
oTnv avdaykn yia €tmiAuan Twv TpoBAnudTwy Twv OH,
TIPOKEIUEVOU  va  €TTeEKTaBOUV otV ayopd.
AkohoUBwg, o Ap K. Tlopoupdkng, AlguBuvwv
2UuBoulog Tng DEFINE €kave pia eicaywyn yia tnv
ETAIPEIQ, N OTTOIO ETTIKEVIPWVETAI O PIOBEIKTEG TTOU
Baoifovial o0ec  @oOuAepévia, TTOAUMEPIKA  nAloké
KUTTapa Kal KBavTikoUg uttoAoyioTéG. TEAoG, n Ap. B.
Kapaykioldkn, AiguBOvwyv  Z0pBoulog Tng BL
Nanobiomed, piog start-up €raipeiog, Tapouciace Tnv
etaipeia. H BL Nanobiomed acyoAsital pe epapuoyég
vavoiaTpikng,  Omwg  vavotropwdn  UAIKA  Kal

VavooWwUaTIdia yia HETAPOPA QOAPUAKWY, IKPIWUATO



ylo Tnv avayévvnon Twyv I0TWvV, VAVOCUCTANATA VIO
EMQUTEUATA Kal BIONAEKTPOVIKES EQAPHOYEG.

Tnv 71piTn Kol TeAeutaia nuépa Tou Workshop
TTPAYHATOTIOINBNKE ETTIOKEWYN OTIC VEEG EYKATAOTACEIG
Tou Epyaotnpiou LTFN, oto Kévipo Opyavikwv &
Tuttwuévwy HAekTpovikwyv. To Kévipo Opyavikwy &
Tuttwpévwy HAeKTPOVIKWV @IAOGEVET TOV €EOTTAIONO
TTOU QTTOKTABNKE Katd Tn OIApKEId TOu £pyou
ROleMak «kaBwg kol amdé AAMa  épya  TTOU
xpnuarodoténkav atmd tnv EANGda kai Tnv Eupwtn.
O Kab. . AoyoBeTidng Tapouciace Ta KUpla
ATTOTEAECUATA TOU £PYOU KAl TOV QVTIKTUTTO TOU OTOV

ETTIXEIPNHATIKO KOO0 KAl TV KOIVWVId. ZTn CUVEXEIQ,

\ -
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TIPAYHOTOTTOINBNKE EEVAYNON OTIC VEEG EYKATAOTATEIG

Tou EpyacTnpiou kai Tou véou Kévtpou.

=evaynon oTig véeg eykaraordoeis tou LTFN, oro Kévipo Opyavi-
Kwv & Turtwuévwv HAEKTPOVIKWV

Mamrmrd Pwrevh
ApBavitn A¢otroiva
doimiTpieg ANMMME N&N

3. AINAQMATIKEZ EPT A- (
S/ ZIEZ TQN AMNMO®OITQN *
B —— L TOY N&N l PN

MeAETN pE TEXVIKEG MIKPOOKOTTIOG TNG ETTAYOMEVNG ATTO pa-
TaAAO KpUOTAAAwWONG duop@ou Si, yia epapupoyég PVs I

U-—-—-—-—-—-—-—-—-—'

H TTapouca SITTAWMATIKY €pyacia ETTIKEVTPWVETAI OTO
XOPOKTNPIOUO pe peBOdoug HAekTpovikng Mikpooko-
miag Aigpyxopevng Aéopng (TEM) Aemmtwv upeviwv
TTOU avamTuxenkav pe Tn PéEBodo NG Emayduevng
amd MétaAdo KpuotdAAwong Auopgou [Mupitiou
(Metal Induced Crystallization). Ta &¢iyuata autd €ge-
TéddovTal WG TTPOG TN Hop@oAoyia Kal Tn oA HE TN
MEB0SO TEM kai avalnTouvTal TUXOV OTEAEIEG OOPNG
Ol OTTOiEG €TTNPEACOUV TNV ATTOBOCN TWV PWTOROATAI-
KWV KUWPEAWV.

Ta Aemrtd upévia TTou avaTTTuxBnkav atroteAolvral
apxiK@ otmé éva o&eildwuévo otpwpua lMupitiou (Si)
TAvVwW OTO OTI0I0 EVOTTOTEBNKE PE QUOIKN €vaTTOBeOn
aTuwv (PVD) éva otpwua AAloupiviou (Al), Tdvw oTo

oTToio evatroTéBnke pe TN pEBOdO PouBapdicuol Pe

I6vTa -sputtering- éva oTpwua duopgou Mupritiou (a-
Si). MeTd amé TapateTapévn avotTrnan otoug 450°C
YIO OPKETEG WPEG ETITEUXONKE N KPUOTAAAWON TOU
auopgou lMupitiou (a-Si) Kal N avaoTpoP TWV CTPW-
MATWV.

MeAeTnBnkav ouvoAikd dUo opdadeg deiyudtwy. Auo
dlagopeTika deiypara D2001 kar F2001 avatTuxon-
Kav Kal JEAETHBNKav oTnV TTpwTn opdda. Kai ota duo
OciypaTa 10 OvOouaoTIKO TTéX0G TOU OTPWHATOG TOU
auopgou Mupitiou (a-Si) civar 100nm, evw autd ToU
oTpwpaTtog Ahoupiviou (Al) givar 200nm. H avétrTnon
TTpayuatoTroinenke o€ TepIBAAAov alwTtou (N,) oToug
450°C yia 7.5 wpeg oTo deiypa F2001 kai yia 10 Wpeg
oTo d¢eiyua D2001. Kai ota dUo degiyuaTta TTpayuaTo-

TTOIRBNKE OAIKA avaoTPO®r TWV CTPWHATWY £TCI WOTE



T0 oTpwua Tou AAoupiviou (Al) va ToTToBeTnOEi OAOK-
AnNpo TTavw atmd TO OTPWHA TOU TTOAUKPUOTAAAIKOU
Mupritiou (pc-Si) To otroio éxel TTéxog 200-250 nm. To
KPUOTAAAIKO oTpwpua Si TTou dnuioupynénke gival u-
WNANG KPUOTOAAIKNG TTOIOTATAG KOl ATTOTEAEITAI OTTO
KOKKOUG d1a0Taoewv: a) 100nm-2.2um oto Ociypa
D2001 ka1 B) 100nm-800nm oTo deiypa F2001. 210
Ociyua F2001 Ttrapatnpribnkav TOAAG oc@AAuarta
doung, omwg didupieg. H Tautotroinon Tou akpiBoug
MovTéAdou TnG OIdupiag  €yive  UE  UTTOAOYIOTIKA
TIPOCOMOIWON TWV TTIEIPAUATIKWY €IKOVvwY HRTEM
(Eikéva 3).

(20’0‘!@{1i@ﬁ_m)“ G
X Vot ol

(@5-s2am) [5=SC)

Eikova 1. Agiyua D2001. Eikéva ewreivou mmediou TEM étrou gai-
VETQI N TTOIOTNTA TOU KPUOTAAAOU.

Eikova 2. Aciyua F2001. Eikéva mepibAaong omou emBeBaiwverar
n urmrapén SIdUIWV

Eikova 3. Aciyua F2001. HRTEM eikbéva ommou mapouacialeral n
mpooouoiwon ¢ diduuiag - H mpooouoiwuévn ikéva rautideral
ammoAura e tnv reipapatiky (yia d /nm = -35.0 kar t/nm = 3.1)

Tpia dlagopeTika  deiypata, MPV2, PVG1, kai
PVG2R, peAetABnkav otn dedtepn oudda. H avaTrtu-
&n éyive pe TNV apyikn evamoBeon 20nm duopgou
Mupitiou (a-Si) kar 10nm Aloupiviou (Al). Mpayupato-
TToINOnke avotrTnon o€ TepIBAAAov alwTtou (N,) oTo-
ug 500°C yia 4 wpeg Kal oTa Tpia deiyaTta. ZTn ouvé-
XEIQ, aQaIpEédnke To oTpwua Tou Aloupiviou (Al) pe
XNUIKA avtidpaon. ‘Emeira, evamoTébnke kal oxnua-
TotTroInOnke éva otpwpa Aloupiviou 300nm pe xprion
paokag. Mpayuatotoienke avémTnon atoug 450°C
yla 1 wpa o€ aépio oxNUATIOPoU (uiyua udpoyovou -

alwTou - forming gas).

pc-Si

consists of many crystals

as a substrate

Eikova 4. Aciyua MPV2. Eikéva TEM gwreivou tediou
rc-Si (recrystallized silicon)



Iglue

PC-Si \“”]

epitaxial growth toic:Si

a:-Si

Inm  5nmE10nm

rc—.Si T [100]
Si

as a substrate

Eikéva 5. Asiyua PVG1. Eikova TEM @wreivou 1rediou

Eikéva 6. Asiyua PVG2R. Eikéva TEM wreivou mediou(a) kai
Eikova TEM okoreivou rmrediou (b)

Me mn xprion Tou AAoupiviou (Al) emTeUxBNKe KAAUTE-
pn ToIéTNTA TWV KPUOTAAAWVY TOU OTPWHATOG TOu
KpuoTaAAikoU Mupitiou (c-Si). Aut n doun eival Ka-
TAAANAN yia Xprion o€ OUCKEUES uwnAng armmédoong
QWTOROATaIKWY KUuWeAwy. To Ol0QOpeTIKO HEyeBOg
TWV KPUOTAAWYV atrodideTal otn OIa@OoOpETIK Oep-
Hokpacia avétrTnong. Aidupieg kal AAAa o@AaAuaTa
OouAg TTapatnenénkav otoug Kokkoug lMupitiou (Si)

Kal avaAuenkav.

XpioTiva 'kavaTtoiou
Atogoitn ANMZ N&N

Navounxavikég 18160TnTEG ETiQaveiwyv pe xpaon AFM kai
Nanoindenter

H ooTteoapBpitida civar n Mo Koivp vOoog Twv ap-
Bpwoewv Tou yovatog. Mia atod TIg aiTieg avaTTugng
TNG €ival N TTPOODJEUTIKA EKPUAICH TOU XOVOPOU WE TNV
TTAPOdO TOU XPOVou. H TEXVIKA TNG OAIKAG AVTIKATAC-
TAONG MIOG KATEOTPAUMEVNG ApBpwaong, ovopaleTal
OAIKr] apBpOoTTAQCTIKA. ZTIG PEXPI ONuEPa BepaTreieg
otnv amokardoTtacn TG apbpikAg aTéAsiag  —

0opBoTTedIKG guuUTEUNATA- UTTAPXEI Kaiplo TTPORANUA.

|

Q¢ ek TOUTOU, N dnuIoupyia piag véag pueBddou Bepa-
Treiag yia Tnv avayévvnon Xovopou oTnv apBpiknA TTe-
pIOXA Tou yovaTtog, Kpivetal armapaitntn. H péBodog
autn xpeladeTalr va TrepIAaUBAvEr: ) TNV TTOPAywWYN
vVavoBIOUINNTIKWY CUVOETWV IKPIWHATWY -VAVOUMEVIO
Kal vavoiveg- TTou Ba TTpodyouv TNV IOTIKA avayévvn-
on, B) TNV gvioxuon Twv CUVOETWYV IKPIWPATWY UE BI-
OAEITOUPYIKEG 1810TNTEG PECW TNG KABNAWONG TTPWTEI-



VIKWV BIOEVEPYWYV TTAPAYOVTWY, OTTOU 0€ GUVOUQCHO
ME avBpwTTiva BAACTIKA KUTTAPA Ba eEac@aAifouv Tnv
TTPOCEAKUGN KAl TOV TTOAAQTTAACIOONO TWV KUTTAPWY
oTOXWYV, Y) TNV XPNoN VEWV TEXVOAOYIWV MEAETNG TWV
I010TATWY TwV VavoUAIKWYV, Kal O) TEXVIKEG OTn VAVOK-
ANipaka yia TN HEAETN TwV TTPWTEIVIKWY KAl KUTTAPIKWV
OAANAETTIOPACEWV.

2Tnv Tapouca epyacia PHEAETABNKAV OI vavounxavi-
KEG 1010TNTEG PE BUO PEBGDOUG UANIKWV BIOPOPETIKAG
ETTIQAVEIAKAG OKANPOTNTAG METALU TWV OTTOIWV Kal
AETITWV UPEVIWY VOVOIVWOWY IKPIWKATWY TTOAUKOTT-
poAakTovng (PCL), Ta oTToia TTAPOCKEUACTNKAV HE TN
HEBodO Electrospray Deposition, yia evioxuon g pn-
XOVIKAG CUUTTEPIPOPAS TWV QUOIKWY TTOAUMEPIKWYV
IKPIWMATWY yia avayévvnon Xovopou. ZTOX0G ATaV N
olaTioTWOoN TwV TIEPIOPICUWY TTou B€Touv o1 dUo
TPOTTOI HEAETNG TWV VAVOUNXAVIKWY I0I0TATWY. Ta op-
yava TToU XPNOIKoTIoINenKav yia T MEAETN TwWV VOvVOo-
MNXaviKwy 1I010TATWV (LETPO €AACTIKOTNTAG, OKANPO-
TNTa) ATav Ta €€NG: a) Atomic Force Microscope -
AFM Multimode Ttng Digital Instruments, Veeco, B)
Triboscope Nanomechanical Test System, Hysitron
Inc.

Me n uéBodo Tou AFM AeBnkav ol KapTTUAEG duva-
MNG — METATOTTIONG. H €TTeCEPYQTia TOUG TTPAYHATOTTO-
InBnke pe 10 Aoyiopikd Nanoscope Analysis. ‘Eyive
XPnon dUo povtéAwv avaluong Pe dIaQopETIKY akida,
Tou Hertz (o@aipikry akida) kai Tou Sneddon (KwVIKNA
N mupauidik). Me 10 ouoTtnua Tou Nanoindenter
A@BNKav o1 KaPTTUAEG duvaung - BaBoug dicicduong
Me akida Berkovich. Ta @oprtia mTou XpnoipoTtroinon-
kav ATav ammd S0uN éwg 500uN. H emeepyaaia €yive
ateuBeiag atmd 10 AOYIOUIKO TOU Opydvou, XPNoIuo-
TToIWVTAG TO JovTéAo Oliver - Pharr.

AvoAuTIKOTEPA, Ta OeiyuaTa TToU PEAETABNKAV WE TIG
000 ueEBBBOUG aPOoPOUV UNIKG TTOU gival PETPIA OKAN-
pd, HAAOKA €wG TTOAU HOAOKA Kol TEAOG MEAETAONKE N
TTEPITITWON VAVOUNXOVIKWY IBI0TATWY TTPOOKOAANME-

vwv KUttdpwv (MG 63 human osteosarcoma cells).

Mo ouykekpiyéva, peAetiBnkav 1a a) UHMWPE, B)
30% w/v PCL pe dioA0Tn 90% o0gIKO ofU (S1), )
300% w/v PCL + 5% w/v chi pe Sia\0Tn 90% v/v
ogIKO 0o&u (S2) kai 8)30% w/v PCL + 5% w/v chi
pe oAU 90% /v ofik6 0ofU (akartépyaaoTo) (S3).
2TO TTAPOKATW OXAMA @aiveTal N Hop@oAoyia TNG €TTI-
QAvelng Twv UAIKWY o€ €lkoveg AFM (20x20um). Ta
OciypaTta Trapoucidfouv uwnAf TIWA TpaxUuTnTag Kai
OouyKekpiuéva 1o Ociypa S1 eivar ota Opia 61TOU TO

Opyavo uTropei va avixveuaoel ( -Sum).

H emegepyaoia Twv dedopévwyv TTPAyUATOTTOINONKE PE
TO0 Aoyiopikd Nanoscope Analysis. OTTwg avagépaue
Kal TTapatrdvw, avadiloya pe Tnv akida XpnoiuoTtrolou-
vTal dUo povTéAa. To povTéAo Tou Hertz xpnoiyoTtroigi-
Tal yiIa oQaAIPIKA Kal Tou Sneddon yia KwVIKA 1 TTupa-
MIOIKA akida. To povtéAo Tou Hertz xpnoigoTroinenke
OTNV TTEPITITWOTN TNG TTPOCKOAANGCNG KUTTAPWV.

Mpiv TOV UTTOAOYICHO TOU PETPOU EAAOTIKOTNTAG, Eival
ATTOPAITNTO VA TTPAYUATOTTOINBOUV KATTOIEG DIoPBW-
O€IG TNG KOWTTUANG. H mpwtn 816pBwon KaAegital
Boxcar filter kal xpnoiyotroigital yia peiwon tou Bo-
pUuBou pétpnong. H Oceltepn d16pBwaon  KaAeital
Baseline Correction kai yerpd tnv KAion g ypauung
Baong, avriotaduicer kar e@apuolel Yia ypauuikn Oi-
0pBwaon yia To oUVOAO TNG KAUTTUANG duvaung. To
TeAEUTAiO Bripa TIPIV TOV UTTOAOYIOHO TOU HETPOU €-
AaoTIKOTNTAG €ival N elcaywyn 1 aAAayr) KATTolwv TTa-
POUETPWY XPNOIMWYV Yia TOV UTTOAOYIONO (OKTiva Kal
ywvia akidag, avadAoya pe TO PHOVTEAO TTOU XPNOIUO-
TrolgiTal, Adyog Poisson deiypatog). Autd yiveral he
Aeimroupyia Modify Force Parameters. TéAog TTpaypa-
TOTTOIEITAI O UTTOAOYIONOG TOU HETPOU €AAOTIKOTNTAG
Méow TNG evioAAg Indentation. MNa va utroAoyicoupe
TO PETPO €AAOTIKOTNTOG KAVAUE Xprion TOu WOVTEAOU
Sneddon yia Kwvikr akida (f TTupauidikn). Mia dAAn
Tpocéyyion eivar otn PéEBOdO TTPOCapPUOYNRG, OTToU
XPNOIUOTIOINCAUE TO YPAMMIKO PovTédo (Linearized

Model), T0 OTT0i0 YPAUMIKOTIOIEI TIG EEI0WOEIG TwV dUO



povTéAwv. H TTapakdtw eikdva Ocixvel Tn dladikaagia

€EAYWYNAG TOU PETPOU EAACTIKOTNTAG.

2xnua 1: AFM €ikéveg Twv S1, S2 kar S3

e . . -~
THO Haw 8% 0 F L

st 7

< indentstare.

2xnua 2: Aiadikaoia Indentation yia ro S1

270 OTTOTEAEOUATA TWV TPIWV OEIYUATWY TTAPOUCIAC-
TNKaV OIAPOPES TTEPIOXEG TIMWYV TOU UETPOU EAAOTIKO-
TATOG TTOU OPEiAovTav OTNV AVOUOIOYEVEID TwV OEly-
MATWV.

>tn péBodo Tou Nanoindenter (akida Berkovich)
TTpaydaToTToINONKav €I0XWPNOEIS aE didpopa e@ap-
pogoueva @optia amd  S0uN éwg 500uN. Kai ota
Tpia deiypaTa UTTAPEE MIa PIKPA TTAACTIKA TTapapdp-
Qwaon. Z1o dciyya S3 mTapatnperidnke peyAaAn avopol-
oyévela oe @oprtia 30uN kar 100uN. 1o mapakdTw
oxfua @aivovtal yia Ta Tpia deiyuata OAEG O KAPTTU-

Aeg duvaung - BdBoug eiIoxwpnong.

sxnua 3: KaumuAes duvaung Baboug sioxwpnaong yia ta osiyuara
S1, 82, S3

AEET FTl T

xnua 4: Aiaypduuara evayouevou UETPOU EAQOTIKOTNTASC Kal
oKkAnpoTNTac ouvaptnaoel Tou Baboug sioxwpnong yia ta deiyuara
S1, S2,S3

O1 d1G@opeg aTTOKAICEIG TTOU TTAPATNPOUVTAI OE HIKPG
@opTia 0710 dIAYpauUa TNG OKANPATNTAG OPEilovTal O€
avwuaAieg ota dkpa Tng em@aveiag (size effects),
TToU TTIBavVWG dnuioupyrnénkav KaTd TNV TTPOETOINATia
TwV SOKIWiwV aTIg MOUNNTEG DIACTACEIS YIa TN OIECA-
ywyn Tou TTeIpdpaTog.

‘Eva uAIKS TTOU XpnOoIdoTToIEiTal EUPEWG O€ PIOIATPIKES

EQAPUOYEG Kal PEAETABNKE OTn TTapoUca epyacia €i-
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val To UHMWPE. H péBodog peAéTng ue AFM TTapou-
014le1 peydAeg atmokAiogig Adyo Tou OTI n akida ATav
MoAakOTepn amdé TO  Oeiyua. H  péBodog TOU
Nanoindenter douAelel kaAUTEPQ Kal Begixvel TNV 1IEw-

00EAACTIKA CUPTTEPIPOPA TOU UAIKOU.

Sxriua 5: SPM-ameikévion (50 x 50um) ue karmoies
eioxwpnoeis amo akida Berkovich oto UHMWPE

2xhua 6: KautruAn @oprtiou - perarémmions o€ epap-
poléuevo goprio S0uN

2710 deiypa 30% w/v PCL + 5% w/v chi pye SIGA0TN
90% v/v ofikO OfU TIPayUOTOTIONONKE ETTIKGAUYN
CehaTivng yia Tnv TTPoOKOAAnon kuttdpwv (MG 63
human osteosarcoma cells). £tn peAéTn TWV vavoun-
XaVIKWV 1010TATWY he AFM xpnoigotroinénke n ogai-
PIKN OKida Kal yia TNV €AAXIOTOTTOINCN TNG TTPOOKOA-
Anong akidag ETMIQAVEIAG KUTTAPOU TTPOCOECANE HIa
otayéva uypou (pbs). Ta atmoteAéopata TTOU TTPOE-
Kugav HETA atrd TNV availucon HECw TOU HOVTEAOU
Hertz, ocupBadifouv pe autd tng BiBAloypagiag. T1n
MEBOSO pe Nanoindenter, AOyw Tou OTI yia TTOAU PIKPA

QopTia AuacTav ota 6pia BopuBou oTa dedopéva uag,

XPNOIUOTIOINCAUE PEYOAUTEPA POPTIA PE ATTOTEAECHO
n okida va dipxeTal yéca amd TO KUTTAPO KAl va
Bpioketal otn diem@dveia CeAaTivng - UANIKOU.

Mivakag | - AmoreAéopara ue8é6dou Nanoindenter

F(uN) Er(MPa)

S1 S2 S3 S2 + UHMWPE
gelatin +

cell

120,8 £ 14,4 | 199,0 £ 50,2 271,9 £156,1

500 37,6+4,8 46,8+ 9,4 59,0 + 26,8 38,8+9,7

466,3 + 57,0

Mivakag Il - ArroreAéouara us6édouv AFM

Asiyua S1 S2 S3
Er(MPa) 174,97 127,60 110,32
+143,94 +50,18 | £74,23

Acsiypa S2 + | S2 + | S2+gela- | Uhmwpe

gelatin | cell tin + cell
Er(MPa) 0,107 0,032 | 0,072 970,67
10,063 | +0,025 | +0,015 + 743,12

Q¢ yevikA TTapaTApnon, XPNoIhoTTolwvTag To oUoTn-
Ma Tou Nanoindenter n vavogioxwpnon SouAeuel Ka-
AUTEPA yIa OKANPG €wg PETPIO PaAakd. AvTiBeTa, n
MEBOBOG Tou AFM TTapatnpiOnke 0TI SOUAEUEI OPKETA
KaAd o€ paAakd deiyparta. H yéBodog AFM eival n ev-
OedEIYUEVN KAl VIO TN MEAETN TWV KUTTOPIKWY PNXavi-
KWV 1I810TATWYV. 'Eva 1810iTeEpo TTAEOVEKTNMA TNG PEBO-
oou AFM cgival n duvaTtdTNTa VO eKTEAEI TN PETPNON
TWV PNXAVIKWYV IDIOTATWY TWV KUTTAPWY KAl TNV OTITI-
KOTTOINON KUTTOPIKWY dOpwV. TEAOG, avadAoya Kal pE
TO UAIKO TTOU dOoKIJAloupe KABE @popd Ba ptTopoucaue
vVa avaTITUEOUHE HOVTEAN Ta OTToia Ba TTPOCEYYICav e
Mo oWwaoTd TPOTTO TNV AAANAeTTiIdpacon akidag - em@a-
VEIOG avTi va oTnpifOuacTe OoTa OTTOTEAEOUATO TWV
£TOIMWYV POVTEAWV TTOU TTEPIAPBAvovVTal OTO AOYIOWI-

K6 Tou opydvou.

NTaBAoupog EuotdBiog
Atrégoitog AMIME N&N
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H Trapouca epyacia €MIKEVIPWVETAI OTN MEAETN MO-
voOIAOTATWY HiKPO- Kal vavo-0ouwyv, dnAadh ot do-
MEG pe BdUOo aTTd TIG TPEIG BIACTACEIG OTN Wikpo- (Vavo-)
KAipaka. O1 douég autég otn BiBAIoypagia gu@avifov-
Tal JE TOUG OPOUG: VaVOOTAAEG, vavodOKOi, VAVOIVEG,
vavoowAnveg, (nanobeams, nanopillars, nanorods,
nanowires, nanofibres, nanotubes, nanoribbons). H
dla@opd avauESa OTOUG TTaPATTAvVW Opoug eival OTI
O1aB€ToUV DIAPOPETIKOUG AOYOUG UWOUG/TTAGTOUG Kal
O1aQopeTIKG oxnua diatouns. O1 douég auTég PPioKo-
UV TTOAAEG e@appoyég, OTTwWG oO¢ BloalcOntrpeg, o€
MIKPO- Kal vavo- nAekTpopnxavikés diatdéelg, otn Blo-
TatpikA, akOPa Kal otV TTapaywyn evépyeiag. To ye-
YOVOG OTI Ol BOUEG AUTEG £XOUV UupU QACHO EQOPHO-
YWV aTTOoTEAECE TO KUPIO KivNTPO YIa TNV €KTTOVNON
NG epyaciag authg. H PEAETN TwV UnXavIKWV 1810TA-
TWV TOUG Ba eTITPEYEI TNV OPOAA CUVEPYOTIA TWV YO-
vOOIAOTATWY TUNUATWY Twv dIATAEEWY QUTWYV HE Ta
UTTOAOITT PUNXQVIKA TUAUATA, TNV YEYOAUTEPN AVTOXA
TOUG OTO XPOVO Kal TIG KOTATTIOVHOEIG KOl Ba ETTITPEYEI
TOV OTTOTEAECHUATIKOTEPO EAEYXO TWV UAIKWV TWV va-
vooIaTAEewv KATA TNV KATAOKEUN, AEITOoupyia Kal a-
TTOOUPOT] TOUG WOTE VA £XOUV TO MIKPOTEPO dUVATO
QTTOTUTTWMA OTNV avBpWITIVN UYEIa.

H mrapouca OImAwUaATKr epyacia atroTeAsital armod
OuUo pépn. To TTPWTO aPoPd TN MEAETN TWV dOUWV O-
TAV UTTOKEIVTAI OE €AOOTIKEG TTAOPAUOPPWOEIG KAl TO
0eUTEPO TN PEAETN KATA TNV TTAACTIKA TTOPauSp@wWan.
2T0 TTIPWTO PEPOG TTapouaidlovtal TEooepa PaBuIdIKA
povTéAa atrd Tn BiBAIoypagia Kal AUvovTal eVOEIKTIKA
TpoBAAUaTa pE auTd (TTPOROAOG Kal au@iépeioTn do-
KOG ME ONMEIOKN KAl YPAMUIK @OpTIoN, AUYICHOG).
Méow Tng emmiduong auTtAg avadeikvuovTal Ta QAIVO-
MEva peyéBoug oTn vavokAipoka: AVTIKEINEVA PIKPO-

TEPWV OIOOTACEWY TEIVOUV va £XOUV BIAPOPETIKN HN-

XQVIKA] CUMPTTEPIPOPA aTTd auTr) TTou TTPORAETTOUV Ta
KAaoIKG povtéAa. Z1nv EiK. 1 mrapoucidletal n eAao-
TIKA YPAMMN YIa TTPOROAO UE ONUEIGKO POPTIO OTO €-
AeUBepo dkpo (oTa de€id). H diagopikn e€icwaon TTou
TPoBAETTEl TO aTmmAoUoTEPO BaABUIOIKO HOVTEAO aTTo
autd TTou TTapouaialovTail givai n:
El (g;—\iv—lzgi—?]+q(x):0

omou E cival 1o pérpo eAaoTIKOTNTAG TNG dOKOU, | n
POTT adpPAveEIag, W N PETATOTTION, q N KATAVOUN Tou
@opTiou Kal | TO E0WTEPIKG PAKOG, MIA PAIVOUEVOAOYI-
KAl oTaBepd TTOU OXETICeTal AUECA MPE TA QAIVOUEVA
MeyéBoug. MNa tTnv Eik. 1 o1 opiakéG ouvbrkeg TTou
xpnoigotroinénkav Ppédnkav XpNOIKNOTTIOIWVTAG TNV
ApxA Twv AuvaTtwy ‘Epywv (0TTWG Kal GTNV UTTOAOITTN

gpyaacia) kai gival ol TTapaKATwW:

w(0)=0 V(L)=F
w'(0)=0 M(L)=0
w"(0)=0 w"(L)=0

O1 TigéG TTOU XpnoIPoTToINBNKav yia TIG oTaBEPES ival
onpeiwpéveg otnv EiK. 1. H F gival n eEwTepikn duva-

N TTOU £QAPHOCTNKE.

— - *7—\9——7 —8 0001 =L
-00s > “\. -~ 7 1=0.5L
F=10 S 0L
@ EI=10000 N 1=0 05L
b L=10 S
1=0

(Classic)

Eik. 1: EAaoTikn ypauun mpoBoAou yia onueiakn eopTian OTo EAE-
UBepo dkpo. Aiakpivovral ol OIQQOPETIKES TIUEG TOU EOWTEPIKOU
UAKOUS TTOU UTTopOoUV va avadeiéouv ta @aivoueva peyéBous. Me
KOKKIVO XpWHA CNUEIWVETAI I avTioToixn KAQaikn Auon
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Ta BaBuidik& povtéAa cival o€ Béon ekTdG aTrd TN BU-
Bion TnG dokoU va TrePIYPAYWouV Kal TIS E0WTEPIKES
@opTioelg. Eival 101aiTepa aTTOTEAECUATIKA OE TTEPITT-
TWOEIG OTTOU UTTAPXOUV OCUVEXEIEG OTA UEYEBN auTd.
216 EIk. 2 kai 3 rapouaialovral Ta diaypdupaTa po-
TG Kal dUVAPNG OTO €0WTEPIKO AUPIEPEIOTNG OOKOU
ME ONUEIOKO POopPTio OTO KEVTPO. Me PTTAE Xpwua on-
MelwvovTal ol BaBuIdIKEG AUOEIG yia OIAPOPES TIMEG
TOU €0WTEPIKOU UrKoug (@aivépevo peyéBoug) Kal e

KOKKIVO TO KAOOIKO HOVTENO.

L L L L
0.2 04 0.6 0.8 10

Eik. 2: Aidypauua potrng Kard UNkog au@IépEIoTnS OOKOU UE ONuUE-
10K @OPTION OTO KEVIPO

-10 R = — ==

Eik. 3: Aidypauua dUvauns kar@ UNKOS au@IEPEITTNS OOKOU LIE
OnNEIQKN QOPTION OTO KEVTPO

EkT16¢ amd otarnikd mpofAnpara, Ta BaBuIOIKA POovTE-
Aa gival og Béon va TTepIypdyouv Kal dUVAMIKA TTPOoB-
Muata. 2tnv EIK. 4 @aivetal n YeTaBoAl Twv TTEVTE
TTPWTWV CUXVOTATWY O€ GUPIEPEIOTN OOKO KOBWG uE-
TABAAAETAI TO E0WTEPIKS PNAKOG, OTTWG UTTOAOYioTNKAaV
oto "A.K. Lazopoulos, Dynamic response of thin
strain gradient elastic beams, Inter. J. Mech. Sci. 58,
27-33, 2012".

w gradient/c) classic
4

0.00 0.02 0.04 0.06 0.08 0.10

Eik. 4: MeraBoAn ouxvorntwyv 1aAGviwong yia SIQQOPETIKES TIUES
EOWTEPIKOU UNKOUSG

2T0 QeUTEPO MEPOG, YIVETAI POVTEAOTTOINON TWV TTEI-
pauaTikwy dedopévwy BAIWNG pikpooTnAwy (R. Gu,
A.H.W. Ngan, Size effect on the deformation behavior
of duralumin micropillars, Scripta Mater. 68, 861-864,
2013) e 10 BaBUIdIKG POVTEAO TTOU AvaTITUXOBNKE OTO
R. Gu, A.HW. Ngan, Size effect on the deformation
behavior of duralumin micropillars, Scripta Mater. 68,
861-864, 2013. AvamrtuxBnkav d00 ouddeg Oelyud-
TWV HE OIOPOPETIKEG OIOUETPOUC -TTPOKEINEVOU VA [E-
AeTNBei TO Paivopevo peyEBOUG- Kal BIAPOPETIKAG Ka-
TEPYOOIAC -TTPOKEINEVOU va HEAETNOEI N €mppon TNng
Mikpodopns. Ta diaypdupaTta Taong-TTapapnopewong
TTOU TTPOEKUWAYV PE TN XProN VavoeyXapdkTn @aivov-

Tl TTOPOAKATW.

a) « 65um
s00o4 RT-aged Al ey
« 65um
® 500 « 50um
= - « 50um
: Py i *« 35um
g 400 4 2 + 35um
e « 20um
® 3004 . 20um
= 1.0 um
E 2004 1.0 ym
2 1.1 um
100 4
0 . . .
000 005 010 015 020 025 030 Eik. 5: INeipauari-
Normal strain . .
Ka diaypauuara
(®) Peak-aged Taong-
600 + *« 65um
« 64um z
5 500 -y . 4oum  TAPAUOPQWONGS
% + 34um
= « 35um
8 4001 + 20um
4 + 20um
w 3001 - 20um
= 1.0 ym
E 2004 1.1 ym
2 1.0 um
100 -
0 v v v v v )
000 005 010 015 020 025 030

Normal strain

EkT6G o116 TO Qaivopevo peyéBoug, ota diaypdupaTa

TTAPATNPEITAI KAl OTOXAOTIKOTNTA (SeiypaTa Tou 1diou
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MEYEBOUG £xouV BIOQOPETIKA UNXAVIKA CUUTTEPIPOPA).
MNa 10 AGyo autd XpNOIKOTIOIEITAI TTPOYPAUUATIOTIKOG
aAyopIBuog TToU
Konstantinidis, K.E. Aifantis, J.Th.M De Hosson,

avaTTuxonke oTOo AA.

Capturing the stochastic mechanical behavior of
micro and nanopillars, Mater. Sci. Eng. A (in press).
EvOeIkTIKA, akoAouBei Eva didypaupa TTOU TTPOEKUYE
amdé TN dovreAotroinon Twv OedOpEVWY  TAONG-
TTapaudpPwongs (e KOKKIVO onueia gival Ta TTeipaua-
TIKG OedOUEVA KAl PE PTTAE TO QTTOTEAECHA TNG TTPO-
oopoiwonNg).

x10
6

5k +

s

L L L I L L I I L
0 00z 004 006 008 01 012 014 016 018 02

Eik. 6: kautruAn t@ong mapaudpewaong yia ookiuio Peak diauér-
pou 3.5 um (a)

H epunveia Twyv TTEIPAPATIKWY ATTOTEAEOUATWY Egivail
OPKETA KAAR. H TIuA TTOU TTPOEKUWE YIa TO E0WTEPIKO
MAKOG yia Ta dokipla gival TNG TaENg Twv 0,35 um.

H emtuxia Twv JovTéAwy autwy aTnv TTEQIYPAPN TTEI-

PAMATIKWY OEOOUEVWYV DIKAIOAOYEI TNV TTEPETAIPW ME-

AETN TOUG TTPOG TIG TTAPAKATW KATEUBUVOEIG:

1. MeAétn otn BiBAloypagia kal avatrTuén Baduidikou
HovTéAou TO oTToio Ba cival og Béon va TTEpIypAYEl
TTEIPAUATIKA dedoUEVA OOKWV HIKPOU URKOUG.

2. KatdA\nAn Ttpocapuoyry Tou povrtéhou cellular
automata yia Tnv TTEPIYPAPr] OUVOETWY OTNAWYV
TToU atroTeAoUvTal aTmd TTEPICTOTEPA ATTO £va UAI-
K& (composite pillars).

3. E@apuoyh Twv dUVOUIKWY POVTEAWV VIO TNV €PUN-
Veia TTEIPAPATIKWY O£OOUEVWY DUVAMIKWY TTPOB-
ANpATWY (ava@opiK@ HE TIG KAVOVIKEG GUXVOTNTEG

oévnaong).

Mixo¢ KwvoTavtivog
Atrégoitog AINMMZ N&N

[ ] I n I [ ] I n I [ ] I n I [ ] I n I [ ] &
Xpron olyHogIdwyv KAapTTUAWYV yia Tnv MNMpoBAsyn Tng Amo- |
+ I doong Twv OPVs kal Tou PwTtiopou Twv OLEDS T1Tou 1Ta-

payovral e R2R kait VACUUM TexvoAoyigg

e e et s . 5 1)

\

H avdaykn tng ouyxpovng €TTOXAG yia XpAon avavew-
OIJWV TTNYWV eVEPYEIAG, ME OKOTTO Tn MeEiwon Tng a-
AOYIOTNG EKPETAAAEUONG TWV UTTAPXOVTWY EVEPYEIQ-
KWV TTOpwV, aAAG Kal n avdykn yia peiwon Tou KOOo-
TOUG KATOOKEUNG TNG OUYXPOoVNG TEXVOAoyiag €0Tpewe
T0 BAéUPO TNG oUyXPOVNG €PEUVAG OTNV KATOOKEUN
TTPWTOTUTTWY OpYyaVvIKWV dlaTdgewyv, 6TTWGS T opyavi-
KA @wTtoBoATaikd (OPV) kal o1 opyavikég diodol pw-

ToekTrOouTN G (OLED).

Méxp!l kal oruepa or diataéelg auTég Bpiokovtal Kupi-
WG O€ EPEUVNTIKO ETTITTEDO KAI EiVOI KATAOKEUAOUEVEG
o¢ egpyaoTnpIakn KAipaka. Or1 kUpiol AGyol yia Toug
OTTOIoUG gV £XEl ETTITEUXOE OKOPA N EUTTOPIKA EKME-
TAAAEUOT TWV TEXVOAOYIWV AUTWV gival:

o H xapnAi amédoon (Kupiwg yia TNG QWTOROATAIKES

dlaTdageig).
o O 1pOTTOC TTAPAYWYNG TWV dIATALEWY OE PIOUNXAVIKA

KAipaka.
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o O TEPIOPIOPOG TWV UAIKWV KATAOKEUAS TwV Olo-

TAEEWV AUTWV.

Best Research-Cell Efficiencies

nologies

H (stabiized;

©
8
T

i

NREL

UNSW  UNSW*" CulnGaiSe
UNSW) (1] Sare

Geoa Evtosciars

Toch

Efficiency (%)

ong ungw  Tech T

RCA
REARA

- T
H amodoTikr] AciToupyia Twv opyavikwy OIaTAgEwV
gival KaBopPIOTIKAG onUAGiag yia TNV €UTTOPIKA aglo-
TT0iNar Toug Kal e€apTATal KUPIWG aTrd TNV apxITEKTO-
vIKA TNG d1aTaéng aAAd kal atrd Tn XPrRon Twv KaTaA-
AnAwv opyavikwv UAIKwv. ETtiong n avaykn yia 6Ao
KAl PJEYOAUTEPEG DIATAEEIC PE XAUNAG KOOTOG KATOO-
KEUNG Kal duvatoTnTa avaTITUENG TWV UAIKWV ETTAVW
0€ €UKAUTITO UTTOOTPWHATA, 0dfynoe TNV €pEUva O€
TEXVIKEG evaTrdBeong Kal ekTUTTWONG. Ta TeAeuTaia
Xpovia n Biounxavia deixvel TTOAU YeyAAo evolapEpov
yla TEXVIKEG roll-to-roll, oTIg oTroieg dev armraiTouvTal
UWnAég Bepuokpaacieg , JE ATTOTEAECUA VA HEIWVETAI
QTTOTEAECPATIKA TO KOOTOG KATaokeung. ETriong, pe
TIG TEXVIKEG QUTEG €ival duvaTr] n TTapaywyr] JEyaAwv
o€ dIaoTAoEIG AeTTTWV dIaTAEEWY 0€ OUVTOUO XPOVIKO

oldoTnua.

PLE OF GRAVURE

PRINCIF
Impression Cylinder

Printed Image |

Plate Cylinder

Eikova: Tumikn didraén Baburutriag

4 Individually heated OVPD® furnaces with 4 x 3 = 12 organic sources;

each source is controlled by valves

S5 MFCs for precise

S 3
N, carrier gas control

N/
e

Hot wall OVPD®

chamber

Example of an OVPD® OLED device structure

Cooled substrate with shadow mask

Only area were condensalion occurs deposited in a single OVPD™ module

Eikova: TexvoAoyia close-coupled showerhead yia Biounxa-
VIKN) TTapaywyn. XpnoiuoTroleiTal KUpiws yia TNV KATaoKEUN
TTOAUCTPWUATIKWY OOUWV

21a TTAdiola Tng TTapoucag SITTAWMATIKAG €pyaaiag
TTapouaiadovtal ol TTapAYOVTEG ATTO TOUG OTTOIoUG €-
aptdral N arédoon Twv OPYAVIKWY AUTWV dIATAEWV
KaBwg Kal TTapaBETovTal TPOTTOI JE TOUG OTTOIOUG dU-
vaTtal va BeATiwBei n amdédoon autr). ETriong, yivetal
ava@opd OTIG TEXVIKEG KATAOKEUAG TWV OPYAVIKWV
NAEKTPOVIKWY, TOOO O€ £pyacTnpIakn KAipaka 6oo Kal
o€ Blounxavikry ye €ueacn otnv TeXVIKN roll-to-roll.
TéNOG, pe TNV XpAon Tou KATAAANAou AoyiouIKoU
(origine8 pro), yivetal TTPORAeWn yia TNV PEAANOVTIKA
amoédoon Twv OLED kai Twv OPVs d1a@opeTIKAG ap-
XITEKTOVIKAG.

2KOTTOG TNG TTapoUOaG £pyaaiag gival N HEAETN Kal n
eCaywyn CUPTTEPAOHATWY OXETIKA PE TNV MEYIOTN OU-
varTr) atrédoon TToU YTTOPOUV va TTETUXOUV 01 dIaTAEEIG
QUTEG, TO XPOVO OTOV OTTOIO UTTOPEi va ETTITEUXOET au-
T N amoédoon Kal TNV JAaKPoTTpéBeoun Biwoiudtnta

TWV TEXVOAOYIWV AUTWV.

Power Conversion Efficiency %

e
0 T T T T T T T T T 1
1990 1995 2000 2005 2010 2015 2020 2025 2030 2036 2040

Year

Mixog NikdAaog
Atrégoitog ANMMZ N&N
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2XETIKOG TTPOCAVATOAIONOG TWV HAEKTPIKWY AITTOAIKWV
. potrwV Mpwrteivwv o€ MPWTEIVIKA ZUUTTAOKA I

b.—.—.—.—.—.—.—.—.—»

H karavonon Twv TpwTEiVIKWY aAAnAemdpdoewy €i-
val anPavTiKh yia Tn 1EPEUVNON TWV JOVOTTATIWY EV-
OOKUTTApPIaG onuaToddTnoNng, Tn MOVTEAOTTOINCN TWV
TTIPWTEIVIKWY TTOAUTTAOKWY SOPWYV Kal TNV Katavonon
olapopwyv PBloxnuikwy digpyaciwv. To docking trpw-
TEIVWV €ival pia uttoAoyIoTIKA HEBODOG TTPOCONOIW-
ong yia Tnv TPoRAswn NG TPIdIACTATNG BIAPOPPWONG
€vOg oupttAokou. O1 yéBodol Docking TTpwTEIVWV YeE-
VIK& atroteAolvtal atrd Tpia oToIXEia: a) TN MOPIAK
avatmapdoTaon TnG MQAveIag, B) Tnv avadATnon Tng
OIdTagNG oTOV XWPO Kal Y) TN BaBuoAdynon Ttwv Tri-
Bavwv AUoewyv. H Katdragn Twv feuywv TTPWTEIVIV
YIiVETQI XPNOIYOTTOIWVTAG HIa ouvdptnon BaBuoAoyn-
Oong TTou BacifeTal €iTe 0TV YEWUETPIKA CUPTTANPW-
MATIKOTNTA 1] O€ QUOIKOXNMIKOUG TTAPAYOVTEG.

O1 nAekTpooTatikéG aAAnAemdpdoeic ToTeUeTal  OTI
TTaiouv ONUAvTIKG  POAO TTAPEXOVTAG TOV OWOTO
TTPOCAVATOAIONO TWV TTPWTEIVWV KOBWG Kal Tn oTa-
BepoTToinon Twv GUUTTAGKWY TTOU TTPOKUTITOUV OTTO
TNV OAANAETTIOPAOT TWV TTPWTEIVWV. ZKOTTOG TNG TTa-
pouoag epyaciag nTav va PEAETNOEI 0 OXETIKOG TTPO-
OavaToONIONOG TWV NAEKTPIKWYV DITTOAIKWYV POTTWYV TWV
TIPWTEIVWV O€ TTPWTEIVIKA OCUPTTAOKQA, HIA TTAPAPETPOG
Tou Ba pTtropouce va xpnoiyotroinBei oto docking
TTPWTEIVWV YIa va avadeiCel TIG TTEPICOOTEPO TIBAVEG
OAANAETTIOPAOEIG.

MNa Tov utToAOYIOUO TNG NAEKTPIKAG OITTOAIKNAG POTTAG
TWV TTPWTEIVWV TTPETTEI VA Eival YVWOTA N TRITOTAYNG
TOoug SON Kal Ta QOPTIa TWV ATOMWY. Ta TTPWTEIVIKA
oUMTTAOKO XwpioTnkav o€ duo KaTnyopieg Ye Baon n
ouvBeon Toug, OTa OMOdIYEPN KAl Ta €TEPOBIUEPN,
WoTE va HEAETNBOUV EeXwPIOTA, Kal N avagATnor) Toug
éyive otn Bdaon dedopévwy PDB. Ta cUPTTAOKG TTPé-
TTEl va atroteAouvTal atmo duo aAucideg, va gival n Ael-

TOUPYIKA HMOP®Pr TOU POPIOU KOl VO PNV TTEPIEXOUV GA-

Ao TUTTO JOKPOWOPIWY. ZTN CUVEXEIQ, a®oU apalipédn-
Kav Ta gUUTTAOKA TToU gixav o@dAuara otn doun To-
UG, UTTOAOYIOTNKE N KaTaoTaon TTPWTOVIWGTG TOUG HE
N xprion Tou mpoypduuatog PROPKA. H oAokArpw-
Oon TNG TTPOETOINACIOG TWV CUUTTAOKWY TTOU MEAETA-

Bnkav £yive pe 1o TTPOypappua PSFGEN.

Eikova 1. lNpooavaroAiouos NAEKTPIKWY ITTOAIKWV pPOTTWV O€ Evd
opodiuepés auutAoko (PDB_ID: 1A19)

H mo XpAoIun TTOPAPETPOG €VOEIKTIKA TOU OXETI-
KOU TTPOCOVATOAIOUOU TWwV NAEKTPIKWY  OITTOAIKWV
POTTWV TWV TTPWTEIVWV OTA TTPWTEIVIKA CUMUTTAOKA
gival n ywvia 1Tou oxnuari¢ouv Ta dlavuouard Toug
(Eikéva 1). O1 mrpwreiveg aAAnAemdpouv PEow TNG
EMPAvVEIAG Toug. O1 DIETIQPAVEIEG PETALU TWV TTPWTEI-
VWV OUXVA PJQaviCouv CUPTTANPWHATIKA NAEKTPOOTA-
TIKA XapakTNPEICTIK&. AQoU aTTOPOVWONKE N TTEPIOXN
NG OIETTIPAVEIAG TWV CUUTTAOKWY, UTTOAOYIOTNKE HIO
oeIpd TTOPANETPWY, OTTWG: TO TTOCOOTO TNG DIETTIPAVE-
I0G TToU aTtroTeAgiTal ammd udpodgofa auivoééa, n ou-
VOAIKR}) SITTOAIKR}) TNG POTIR, N NAEKTPOOTATIKY EVEPYEIQ
KAl TO YIVOUEVO TWV PETPWV TWV OITTOAIKWY POTTWV
oTtn OIETIPAVEIQ, TO OTTOI0 KAVOVIKOTTOIEITAl SIaIpWV-
Tag pe To euPaddv TnG TePIOXNG AAANAETTIOpaONG. TN
OUVEXEIQ, OTA GUPTTAOKA TTOU €U@avi(ouv KATTOIO £¢g-
I0IKEUON O€ QUTEG TIG TTAPAPETPOUG UTTOAOYIOTNKE N

ywvia 1Tou oxnuatiouv Ta diaviouata TwWV NAEKTPI-
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KWV OITTOAIKWY POTTWV OTN SIETTIPAVEIQ TWV CUUTTAG-
Kwv. ZTnv Eikéva 2 @aiveral evOEIKTIKA N KATAVOWN
TWV YWVIWV TTOU TIPAPE oTa opodipepn (apioTepd)
Kal Ta €Tepodiuepn (Be€IA) TTOU €xOouv TTOOOOTO UDPO-
@ofng dlem@AveIag PIKPOTEPO ATTO TO PECO OPO Kal

MIKPOTEPO ATTO TO HECO OPO AUENUEVO KATA HIA TUTTIKA

atTOKAION, avTioTOIXA.

Probability Density Function

100
FONIA AINOAQN

M Histogram = Johnson SB

Probability Density Function
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Ll
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T'QNIA AITTIOAQN AIETIIPANEIAE (uoioec)

[ Histogram = Johnson SB

Eikéva 2. lotdy-
pauua Twv yw-
viwv  OITToAwvV
ora  ouodIuEPn
pe  udpPOYOPn
emaveia o
eplox  Oéole-
uong  MIKPOTEPN
amé  TOV  UECO
opo (apiotepa)
Kal ora €1€PO0O0I-
uepn  pHe  UOPO-
@ofn dictipdve-
a HIKPOTEQPN
amé  TOoV  UECO
opo  auénuévo
KaTa pia TUTTIKN

ammokAion (6&éia)

Edv n povn @uoik aAAnAemmidpaon ATav n OITTOAIKA
poTTA, Ba TrepINévapEe O AAUGIOEG va TTPOCAVOTOAI-
Covtal avTITapdAAnAa €101 WOTE va €AKovTal PETOEU
TOoUuG. AuTé TTOU TTOPATNPOUHE, OPWG, OTTG TOV UTTOAO-
YIOMO TNG ywviag PETAEU Twv dIAVUCUATWY TWV NAEK-
TPIKWV OITTOAIKWY POTTWV gival 0TI KAAUTITOUV OAO TO
@doua 1o ywviwv JeTagy 0-180°. Autd cuuBaiver yiarti
oTnv aAAnAeTTidpacn Twv TTPWTEIVWY TTaifouv poAo
Kal AAAOI TTAPAYOVTEG, OTTWG Ol UBPOYOREC aAANnAe-
mOpAcelg, ol aAANAeTIdpAcelg van der Walls, o1 deo-
poi udpoyobvou, n dlIaAuToTToinCN Kal n CUPTTIANPWUaO-
TIKOTATA TOU OXNAPATOG. QOTO0O0, TTPOEKUYAV OEDOE-
VA YWVIWV Twy OITOAwY TToU UTTopoUV va TTEPIYPa-
Qouv atod pia ouvdpTnon KAtavoung, N OTToia PEVEl
va €EETAOTEI av YTTOPEI va BEATIWGCEI TO ATTOTEAECT AT
Tou docking TTpwTEIVWV.
Mapadidou ZTuAiavn
Amégpoitog ANMMZ N&N
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2uvévrteuén pe Tov Kad. Gus KouoouAa, Avtimrpurtavn Epe-

uvag & Oikovopikig Avarrtugng kai Aieuuvtr) Tou Kévrpou

BiotexvoAoyiag & Mopilakig larpikig Tng KTnviaTpikAg Zxo-
ANg Tou Louisiana State University Twv H.IN.A

O Kabnynmn¢ Kwvoravrivo¢ KouoouAac eivai Avrimpuravng Epeuvac kar Oikovouikng Avamruéng kai Aisubuvrig

Tou Kévrpou BiotexvoAoyiag kai Mopiakng latpikng tng Ktnviatpikng 2xoAng rou Louisiana State University.

1. ZeKkivijoare Tnv mopegia oag PE TO TPWTO
oag mruyio va givar orn Puoikn. lNwg eraocare va
egésidikeusaTe atn Mopiakn BioAoyia;

Zmoudaoca ®duoikf oto Fairleigh Dickinson University
Tou New Jersey kai ouvEéxioa METATTTUXIAKEG OTTOU-
0é¢ otn Bioguoikr, oto Tupnua BiloguoikAg Tou
Pennsylvania State University Tng MNevouABavia. Tnv
eTTOXA TTOU TeAgiwva 1O METATITUXIOKO WOU, TO GQUY-
KEKPIMEVO TUAMQ €ixe MIa 181aiTEPN TAON va OEXETAI
Quaoikoug kal XnuIKOUG TOUG OTTOIOUG ETTINOPPWVE
oTn BioAoyia. Aev gival Tuxaio 611 01 ueyaAUTePEG ava-
KaAUyeig atn Mopiakny BioAoyia €xouv yivel ammé Qu-
o1koUg, 6mmwg o Max Delbriick kai o James Watson.
Quoikd, xwpic TIC PBacikég yvwoels BloAoyiag, n
oTpo®n aTrd Tov éva KAGdOo oTov GAAo dev gival duva-
™, Bewpw, Opwg, 6T 6Tav n Bacik PHOPPWON £vOg
epeuvnTA gival o1 OeTikéEG EMOTAPES, TOTE PTTOPEI Va

oTpa@ei oe AANOUG KAADOUG UE apKeTH emiTuyia. H

apxIKf pou emBupia ATav va yivw tTupnvikog duoi-
KOG, Ouwg, TOTE, N PUOIKA WG KAGOOG ATAV KOPETHE-
vog. AvTiBéTwg, N Mopiakr BioAoyia Trapouaiale Tpo-
MEPA avATTTUEN ME QAVTOOTIKEG TTPOOTITIKEG Kal TNV
éBpioka egioou evdiapEépouaa. ApxIKA, aoxoAndnka
ME BewpNTIKA KOUUATIO TNG, OTTWG PE ECIOWOEIG YIO TO
TTWG TA AVTIOWPATA AvaATITUCOOVTAl Kal €QATITOVTAI
o€ TTPWTEIVES. ZIyd O1yd, OpwG, euRabuva TTepIoadTE-
PO Kal aTToQAacIoa va ouvexiow Kavovtag d1I0aKTopIKG
otn Mopiakr} kai Kuttapikfy BioAoyia oto idlo lMave-

TOTAMIO.

2. AiguBuvers To TuRua BiorexvoAoyiag kai
Mopiakn¢ larpikng tng Krnviarpikn¢ ZxoAng rou
Louisiana State University. Me 11 aoxoAgiore aurn
TNV mepiodo;

To epeuvnTIKO KEVTPO BioTtexvohoyiag kalr Mopiakng

laTPIKAG 0€ PIa DeKAETIO €XEI KATAPEPEl VA OUYKEV-

18



Tpwaoel amo TNV KuBépvnon Twv Hvwpuévwy MoAiTeiwv
Kal aTTd IDIWTIKA KoVOUAIO XpnuaTtodoTRoelg Uywoug 60
EKATOPHUpPIWY doAapiwv. O xwpog oTov 0TToi0 dpac-
TnploTToIoUPaCTE €ival oI MOAUGUOTIKEG QCBEVEIEG,
oupTrepIAaUBavopuévng TNG TTapacIToAoyiag, TG MiK-
poBloAoyiag, TNG I0Aoyiag Kal TNG XPNOIPOTToIiNONG 1V
Kal Baktnpiwv. H xpAon 1wv kal Baktnpiwv Pog o-
TTAOXOAEI 01 HOVOo yia TNV avaTrTugn euBoAiwy Kal TNV
avelpean TOU MNXOVICPOU TTOAAQTTAACIOONOU TWV
WV, aAAG Kal yia TNV KaTatmmroAéunon Tou Kapkivou,

TTOU €ival KAl TO KUPIO TTEDIO eVOIAPEPOVTOG HOU.

3. Toia sivar n apxn ornv omoia Bacgifsral n
Xpnon tng ioAoyiag ornv KAramoAéunon Tou Kap-
Kivou;

Edw kal pia dekaeTia, UTTAPXEl MIG TPOUEPH avATITUEN
oTn XPNOIMOTTOINON 1WV YIQ TNV KATATTOAEUNCN TOu
Kapkivou. Akéua Kal 0 16 TNG ypIiTTNG QUTH TN OTIYMN
eCetaleTan o€ TTEIpapatiké otadia. YTmdpyxouve dpa
TTOAAOI 10i, OTTWG KAl O EPTTNTOIOC OTOV OTTOI0 OOUAE-
Uw €yw, Ol OTToioI £XOUV QPTACEl OTO OTABIO TWV KAIVI-
KWV PEAETWYV UE MEYAAN €TTITUXIO. 2TO KEVTPO BloTeX-
voAoyiag kal Moplaknig latpikng apxioape TNV €peuva
o€ auTé To TTEdio TTEPITTOU TTPIV DEKA XPOVvia. AlaBETo-
UME YEVETIKA CUCTAMATO PE Ta oTroia, wg Mopiakoi
BioAdyor kai loAdyol, ptTopoUue va UETATTOINOOULE,
aKOUN Kal va dnUIoupyrnooulE, évav 10, uéoa o€ duo
MEPEG KAl VO TOV QOPTWOOUNE PE QVTIKAPKIVIKA @ap-
Moka 1] pe yovidia Ta OTroia TTPOKOAOUV ETTIOUPNTEG
MeTOBOAEC OTO avoooAoyiké oUuoTnua Tou avBpwTi-
vou opyaviopou. O 16¢ xpnoiyotroicital, dnAadr, wg
€vag TPOTTOG PETAPOPAS €TIBUUNTOU POPTIOU OTA AV-
Bpwva KUTTapa. Auti n €apuoyr Tng Mopiakng
loAoyiag gival TTou XpNOIYOTTOIEITAlI OTAV KATATTOAEWN-
on Tou Kapkivou. Mia pikpr) etaipia oto Cambridge
TNG Maoaxouo€Tng, n BioVex, petarroinos évav ptrn-
TOIO KAl TOV KATESTNOE TTOAU OTTOTEAECHATIKO £vAVTiOV
TwVv peAavwpdtwy. O 166 auTdg gival TTapa TTOAU TTa-

PEPQPEPNG HE €vav epTINTOIG TTAVW OTOV OTTOI0 dOU-

AgUoulE OTO EPYACTAPIO KAI VIO TOV OTTOI0 £XOUME TTA-
Tévta. H BioVex ayopdotnke atmmd pia TTOAU PEYAAN
gTaipeia, Tnv Amgen, n otroia £€PTACE TOV €PTINTOIO
auTd o€ KAIVIKA JEAETN TpiTou oTadiou Kal TOavwg Ta
emoueva €va Pe dUo xpovia va €XEl OXNMOTIOTE TO
TTPWTO TTPOIOV WE €I10IKN ddeia atrd Tov FDA vyia xprion
OTNV KATATTOAEUNON TWV MEAQVWHATWY.

Etreidf o0 16¢ yia Tov OTT0i0 £XOUNE TTaTéVTA gival TTo-
A0 TTOPEUPEPNG ME QUTOV TNG Amgen Kal TTEPITToU 5
e 10 QOpPEG TTIO ATTOTEAEOPATIKOG, OUCNTAUE WE TNV
Amgen 10 evOEXOUEVO PIAG ouvepyaaiag. To TTPORAN-
Ma gival 611 n Amgen €xel BAAEl P PeydAn 1Tévouon
oTnVv £peuvd NG Kal o€ autd To OTABIO OI OTTOIEG AA-
Aayég Ba cival TTOAU emICAPIEG XpNHaTIKA. ETTeidn,
OMWG, UTTAPXElI TTOAU PeYAAO evdiagépov yia auTd Ta
oedopéva atrd tnv MNoAireia Tng Aouididva, AdN EXoupe
AGBel xpnuaToddTNON WOTE VA CUVEXICOUME TNV £PEU-
va Jag. @a dnuioupyhoouue Hia BIKN Jag eTaipeia, n
oTToia EVOEXETAI VA OUVEPYAOTEN e AAAEG, WOTE va
METOQEPBE 0 160G Pag aTmod TIC TTEIPAPATIKEG OTIG KAIVI-
KEC MeEAETEG. Ta TO TTEIpapaTIKO oTAdIO dev Xpeldlov-
Tal hEYAAa KOVOUAIQ, OPWG, yia TO OTAdIO TwV KAIVI-
KWV PEAETWYV, KUPIWG TO TPITO, XPEIAZoVTal TTOAU pe-
yaAa kovdUAia. MNa va Byel éva gAapUaKo aTnv ayopd
xperagovtal 10 pe 20 ekatoupupia dOAGPIA, YE QTTOTE-
AEOUQA, HIKPEG ETAIPEIEG VO UNV UTTOPOUV va £TTEVOU-
oouv TETOIO KEQAAQIQ. ZTNV TTEPITITWOT] HOG, EUEATTIO-
TOUME OTI Ba KATAPEPOUNE KATI TETOIO TO ETTOPEVA £VO
pe OUOo xpodvia. ‘Exoupe atmodeigel 6T 0 dIKOG HaAG £p-
TTNTOIOG €ival TTdpa TTOAU KOASG PopEéag avTIKOPKIVI-
KWV QApUEKwY OXI JOVO yIa TNV KATATTOAéUNON Tou
MeAavwpdTwy, aAAd Kal yia TNV KATOTTOAéUNCN TOU
Kapkivou Tou 0T Boug Kal Tou TTPOoaTdTn. EmimTAéov,
MTTOPEl va xpnoipotroinBei kar wg euBOAI0 evavriov
Tou idlou TOUu €pTTNTa. QG YVWOTOV, 0 160G TOU £PTINTA
aTtroOnKeUeTal OTO VEUPIKO CUCTNUO KOl TTAPAMEVEI
€kei oe AavBdvouoa pop@n. ZTnv OIKA PaAG TTEPITITW-
on, €XOUdE WETOAAGEEI TOV €pTTNTOIO £TOI WOTE va

TTOAATTAACIAZETAI OTA KUTTAPO TOU OEPPATOG OAAG va
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MNV UTTOPEI va €ICEPXETAl OTA VEUPIKA KUTTOPA, HE
aTToTéEAECUA va PN dnuioupyei vEUupoAoyIKG TTPOPRAR-
MOTa. ZUVETTWG, gival TTOAU TTI0 ao@aArg aTrd Tov €p-
mNT0id TNG AMgen O OTToI0G €I0EPXETAI OTA VEUPIKA
KUTTapQ, Pe Oavé emakdAouBo TTapevepyeiwy. ETTi-
ong, éxoupe atodeicel 6T oe TTOVTIKIA -TWPA dIEVEP-
youUpe Ta TTEIPAPATA KAl 0€ TTIBAKOUG- 0 106 TTapOouCId-
(el KATATTANKTIKG ATTOTEAEOUATA, PE TOV €UPOAIACUO
Twv CWwv va odnyei oe 100% TrpooTacia. O 16g dev
MTTOPEl va apyioel va TTOAAOTTAGOIGZETAl Kal eV EXEI
Kauid meavotnta va avarrtuxBei. 2mig H.IMA autd
ovopadetal “sterile immunity”, dnAadr] aTTooTEIPWPEVO

avOOOAOYIKO oUOThA.

4, H idpuon tn¢ sraipeiag Oa yivelr yéow rou
LSU;

Nai. 210 ypageio ‘Epeuvag kai OIkovouikAG AvATTTu-
&ng Tou LSU, Ootrou TeAw xpén avTimpuTavn, £va JeE-
YAOAO HEPOG TNG OOUAEIAG Hag €ival vo CUVOEOUE TIG
EPEUVNTIKEG OPaOTNPIOTNTES TOU MAVETTIOTAMIOU PE TN
Biounxavia kai va BonBdue Toug KaBnynTES va dnuio-
upyouve etaipeieg. 210 LSU umrdpyouve Adn dpka —
incubators — pe kamoia BonONTIK& PECA Kal apXIKA
XpnUaToddTNON WOTE VA UTTOPECOUV Vva 10pubolv

KATTOIEG MIKPEG ETAIPEIEG.

5. Orrwg e@aiverar kai amoé Tov TiTAo oag¢ n
ouutmrpaén NS EPEUvVAC Kal TNG EMIXEIPNMUATIKOTI-
Tac¢ evlappuverai idiaitepa oric H.IM.A, kar1 apkerd
MAakKpIive amod Tnv Kparouoa avriAnwn oro gAAnvi-
KO lMavemioriuio.

Eivai yeyovég o1 oTig H.I.A n épguva dev gival {EXw-
pn amod TNV oIKoVopIKA avamTuén. H EAAGSa odeuel
TTPOG QUTH TNV KATEUBUVON PEOW TWV EUPWTTAIKWYV
TTPOYPAPUATWY. AGYyw TnG B€ong pou cuvepydadopual
TOAU pe TnVv TMoAiteia Tng Aouifidva, atrd Tnv oTroia
Kal KUpiwg xpnuatodotoupacTe. H MoAiTeia evdlogé-
peTail yia Tn dnuioupyia Béoewv epyaaiag kal To LSU,

ME TN CEIPA TOU, EVOIOPEPETAI VIO TNV EPEUVA Kal Bon-

Bdel v MNMoAiTeia TTpooeAKUOVTAG KAl dnUIOUPYWVTAG
emyeiproeig. Mépual, péow TNG CuvEPYOCIiag PaAg ME
TNV ToAiteia, kata@épaue va TTPOCEAKUCOUNE OTNV
NouiCiava v IBM. AkoAouBwg, n IBM idpuce éva
KEVTPO yla software, To otroio 0drjynoce otn dnuioup-
yia 800 pe 900 Béoewv epyaciag, O6TTOU AVOPWTTOI
TTOU KATEXOUV €va atTtAd diTTAwua Aaupdavouve pioBo
Uywoug 50-100.000 doAapiwv.

6. Aurtn n mpoomradsia va PO EAKUETE EIXE-
ipnoeig dsv oag mwepiopiel oTnV £peuvda oag;

YTapxel éva PéPog Twv akadnuaikwy, 18iwg atrd TIg
KAQOIKEG ETTIOTHMEG, TTOU UTTOOTNPICEI OTI TO aveTio-
TAMIO TTPETTEI VA gival aveEdPTNTO ATTo TN Blopnxavia.
ATé TNV GAAn, o1 unxavoAdyol pnxavikoi TTavia ou-
vepyadovtav e Tn Blounxavia kar ol kabnyntég Twv
KaAuTtepwyv lMavemoTtnuiwv Twv H.IM.A, 6TTwg 10 MIT,
10 Harvard kai 1o Stanford, €ival cuvdedepévol pe pe-
YAAEG eTaIpEieg, WG METOXOI 11 dnuioupyoi Toug. Ta
TTapadeiypara OTou cuvOuAdovTal ETTITUXWGS QUTOI Ol
OUo kKAd&doI gival TTOAAA. XpeldleTal, OUWG, Eva TTPOY-
paupa emiBAewng, O10TI UTTAPXOUVE Kal TTEPIOTATIKA
OTTOU KaBNYNTEG €XOUV EKPETOAAEUTEI TN OXEON TOUG
ME TOV ETIXEIPNUATIKO KOOMO. o Tnv atropuyn Té-
TOIWV TTEPIOTATIKWY, TO lMavemoTtiuio kai n MNoATeia
£Xel dnuioupynaoel TTpoypdupaTa eiBAewng Ta otroia
EVTOTTICOUV TETOIEG KATAOTACEIG Kal TIG EEUyIQivouv
XWPIG va eutrodiovTal o1 dNUIOUPYIKES KIVAOEIG TTOU

TTPOKUTITOUV ATTO Tr CUVEPYATia TwWV dUO KOOUWV.

7. lNwg¢ umropsi va ekusraAAeurei évag kalnyn-
™N¢ aurn 1n ouumpagn;

Ortav €vag kabnyntig dev aoyoAsital ge TNV €peuva
OAAG KaTOTTIAVETAI JOVO PE TNV AVATITUEN EQAPHOYWV
yla T Biognxavia, Kartd KAToI0 TPOTIO OTAPATAEI TO
épyo NG d1daokaAiag. Epeic wg akadnuaikoi, £Xoupe
WG TTPWTAPXIKO PpOAO Tn dnuioupyia yvwong Kal Tn
peTadoOoT) TNG OTOUG VEOUG avBpwTroug. ETriong, e@o-

OO0V £XOUNE PETAPEPEI TIG ATTAITOUPEVEG YVWOEIG OTO-

20



UG véoug XpelageTal va BonBriooupe kal otn dnuioup-
yia Béoewv epyaaiag yia autoug. ANIWG TTwg Ba agi-

0TT0INB0UV 01 YVWOEIG TTOU £XOUME HETAPEPE;

8. lNw¢ amdé tn dnuioupyia tng yvwong mep-
vare ornv adlomoinon tn¢ oro LSU;

O1 akadnuaikoi dnuIoupyouv To KAIVOUPYIO, TIG EPEU-
pEéoeIg, TNV TEXVOAOYia TTou pTTOPEi va yivel n Bdon
MIag KavoUupylag Blounxaviag. Z1nv TTAEIovOTNTA TOUG,
OUWG deV YVWPICoUV TTWG VA TTPOCEYYIOOUV TNV ayo-
pd. Z1¢ H.IN.A uttdpxouve eTTayyeALaTieg TNG ayopdg,
GvOpwTTOI TTOU YVWPICOUV TTWG VA ETTEVOUOUV KEQPA-
Aaia Kal Ol OTToiol ouvEPYAdovTal e TOUG KABNyNTéG
WOTE VA PETOPEPBOUV 01 KAIVOTOMIEG TOUG OTNV Ayo-

pda.

9. H 6éon rou Avrnimpuravn Epsuvag kai Oi-
KOVOUIKAS AvdmTuéng mou Karéxeral, OwS, ouv-
ouddel kai Toug dUuo auToug KAddoug.

H kabnuepivodtnTd pou BewpnTikG aTToTeAciTal atmd
60% O&ioiknon kai 40% €peuva. ZTnv TTPAyUATIKOTNTA,
BéPRaia, eivar 100% dioiknon kar 100% €peuva. H pépa
Mou apXiCel 7 n wpa To TTPWi Kal TEAElwvEl 8 pe 9 1O
Bpadu, 6 nuépeg TNV efdopada. 210 ypageio ‘Epeuvag
Kal OIKOVOUIKAG AVATITUENG, KivoUuaoTe o€ peydAa
MEYEDBN, Kuvnydue, dnhadn, PEYAAEG ETAIPEIEG KAl [E-
yaAha yeyovota. H Béon pou auth eival TTdpa TTOAU
evOIAQEPOUOCA KI EUTUXWG TO EPYACTAPIO TTOU dIEUBU-
VW OTEAEXWVETAI KUPIWG ATTO TTETTEIPANEVOUG avBpw-
TToug TTou OouAgloupe padi apketd xpoévia. ‘Etol,
MTTOPW va eTMRAETTW Ta TTPAYHATA KAl VA TO KIVW
TTPOG TIG ETMBUPNTEG KATEUBUVOEIG XWPIG va gipal eKei

OAn TNV nuépa.

10. H oxéon oag ue 1o LTFN more {ekivnoe;
Eixa £pBel yia kd&molo Zuvédpio otn @cocalovikn,
OTTOU KaI yVWwploa Tov KUpio AoyoBeTidn. MNpwTn gopd

¢NaBa pépog oto NNO3 kal atrd 10TE €pXOMal KABE

XPOvo Kal TTapdAAnAa cuvepydlopal ue To EpyacTipIOo
LTFN.

11. Eiore 0éka xpovia s§wrepiko¢ aioAoyntnc
Tou Aismiornuovikou Aiarunuarikou llpoypduua-
10¢ Meramrruyiakwv Zmoudwv Navoemioriuss &
NavoreyvoAoyicg. lNwg BAémere Tnv £§EAIEN TOU;
To ANMZ N&N egival éva Tapa TToAU agibAoyo TTpoy-
POUMA. OewWpWw TTOAU ONUAVTIKO TO YEYOVOGS OTI OI POI-
TNTEG DIEUPUVOUVE TOUG OPICOVTEG TOUG PE TO VO ETTI-
Hop@wvovTal O¢ dIAQOPETIKOUG aTTd TO TTPWTO TOUG
TITUYXio Topeig, 6TTwGg n BioAoyia, n Xnueia, n duoiki
Kai 0 Mnxavohoyia. O ouvduaoudg dIAPOPETIKWY
KAGOwWV gival TTou €xel 0dnNyAoEl OTIG HEYAAUTEPES a-
VOKOAUWYEIG.

H 1ToiétnTa Twv @oITnTwy oAoéva Kal aveBaivel Ta Te-
Aeutaia xpévia, TTapd TIC OIKOVOMIKEG DUOKOAiEG. To
LTFN 1TpoceAKUEl eUpWTTAIKA TTPOYPAMMATA KOl KOV-
OUAIa kI €Ta1 agidAoyol kal PINGSOE0I vEol cuppéouv O€
auTtd Kai eEeAicoovTal evTUTTWOIOKA KI €dwW Kal OTO
€EWTEPIKO. ZUVOAIKA, n TTOIGTNTA TOU TTPOYPANKATOG
aveBaivel, BERaia o apyd atr’ 6,11 Ba utropouce eav
uTTAPXE MIa oTAPIEN attd TNV EAANVIKA MoAiteia. Bpio-
Kw o1 To AMNMZ N&N ¢€ival yia KaTtatrAnkTIK TTpoo-
TTA0eIa N oTToia £XEI ETTIPEPEI TTOAU KOAG ATTOTEAETUA-

Ta.

12. Epxsore ora N&N Zuvédpia mavw amé uia
ocskacria, mwg Ta BAémere va eésAicoovral; Exsre
kamoia ouuBouAn yia tnv mepaitépw PeAtiwon
TOUG;

Kd&Be xpdévo n NANOTEXNOLOGY ecival akdpa KaAU-
TePN. Eival diaitepa onuavtikd OTI Ol CUPPETEXOVTEG
£€pxovtal armd OAo Tov KOOPO Kal TTOANOi a1Td auToug
givalr katagliwpévol epeuvnTéG EAANVIKNAG KATAYWYNG.
AUTO TO TPOUEPA DUVAMIKO TTPOOWTTIKO CUYKEVTPWVE-
Tai otnv NANOTEXNOLOGY kai aAAnAosmdpd.

>1ig H.IM.A ka1l otnv EupwTn utrdpyxouve Tavw atrd

1000 emoTApoveg Kal kKaBnyntég MavemoTniwy eA-
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ANVIKAG KaTaywyng 1ng yevedg ol otroiol dIaTTpETTOUV.
To yeyovog autd €xel yivel avTIAnTITo, 0TTwG QaiveTal,
at1rd Tov KO AoyoBeTidn, aAAd xpeidleTal va yivel avTi-
ANTITé Kal ammd Tnv EAAnvikA MoAiteia. O1 emoTAuoveg
EAANVIKNAG KaTaywyng evola@épovTal yia Tov TOTTO Kal
ME KATTOIO TTAPATTAVW OPYAVWON Kal XpnuaTtodoTtnon
Ba ptTopoucav va aglotroinBouv Kal va CUVEICQEPOUV
evepyd otnv MNMavemoTnuiokh d1daokaAia. ZTn Aouidl-
ava auto gival KATI ouvnBeg. 'Exw dwWoel ApKETEG OMI-
Nigg Kal €W cuvopIANOEl PE POITNTEG ATTO AAAEG TMOAI-
Teieg péow teleconference. ETmiong, kal otnv EAAGSa
EXw AABel HEpog o€ emMITPOTTEG PEOW skype Kal €101-
Kwv ouoTnudtwyv Ttou éxouv Tta [lavemotiuia. H

OUMHETOXN KABNyNTWy €¢ atTOOTACEWG €ival KATI TTOU

Ba émpette va emTekTaBEl Kal oTn didackaAia. Ta péoa
Kal Ta £€0da yia va yivel KATI TETOIO gival OXETIKA OIKO-
VOMIKQ.

Ocov agpopd T NANOTEXNOLOGY, 6a réeAa va
UTTApxEl Mo evoTnTa 610U Ba divovTal OpIAieg povo
ATTO PETATITUXIAKOUG QOITATEG. ZTO TTPOYPANPA TwV
2uvedpiwv Ogv UTTAPXElI KATTOIO TETOI €VOTNTA OTTOU
va avadeikvuovTal atTOKAEIOTIKA o1 véol. ToANoi atrd
EUAG TTOU £PXOPOOTE ATTO TO £EWTEPIKG, Ba TTAPAKO-

AouBouoape pe TTOAU eviIa@EPOV HIa TETOIO EVOTNTA.

®oiBn AoyoBeTidn

dappakoTToIdg

Dr llise L. Feitshans JD, ScM and DIR is the Executive Director at the Work Health and Survival Project in Switzer-

land and USA. She is a Former Scholar in Law of Health at the Institute for Work and Health at the University of

Lausanne and Dr in International Relations on Nanotechnology Law at the Geneva School of Diplomacy.

| wanted to go to Law school because my father was

a lawyer and he always told me | would go to Law

school. Law School was a very difficult place for me,
because it was not very creative. The Law can be

seen as a very important vehicle, but in the U.S. there
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is only a mechanic concentration on its wheels and its
motor; there is no motivation to really drive independ-
ence or meaningful innovation, no jurisprudence
about where we can go with this vehicle. | care about
the jurisprudence, | care about where we are going
with the Law and why we use it. Therefore, | had a
very uncomfortable time at the Law School, but I did
well. Around the time | was 18 years old, | got the
idea that everybody in the world needs health and
that health is a human right. At that time that was a
very unusual idea because we were still in the Cold
War between the U.S. and Russia and health was
treated as part of the International Covenant on Eco-
nomic, Social and Cultural Rights. The right to health
was part of the Soviet Constitution and the Constitu-
tions of other countries, but it was treated as part of
the economic and social concerns, while | strongly
believed it should be treated as part of the Civil
Rights. Moreover, the economic component of this
health jurisprudence really bothered me, because in
truth you can be in good health even if you are poor
and really sick even if you are rich. Therefore, eco-
nomics, from the standpoint of jurisprudence, is not a
useful line to draw to determine health under law.
Back then, health was not in the mainstream of the
American thinking. In the early 1980s, while still at
Law School, | travelled to Geneva and worked at the
International Labor Organization (ILO) which at that
time had an office that dealt with Human Rights and
was interested in health as a right. For me this was
an intellectual bath, a paradise. Before | entered Law
School, | had studied at an extraordinary women'’s
college, Barnard College of Columbia University in
the city of New York USA. At Barnard, | received a
very unusual permission. | was allowed to write an
independent study on a subject of my interest for an
entire year, instead of sticking to the coursework. |
chose to write about “Occupational Health from an

international perspective, comparing the U.S., the

Soviet Union and France”. That document became
the blueprint of my life and turned out to be the most
important document | ever wrote. Mostly because of
this document | was invited to participate in a WHO
meeting at the Russian Academy of Medical Sciences
in 1998, as a speaker about Occupational Health and
Human Rights on the 50th Anniversary of the Univer-
sal Declaration of Human Rights. Unfortunately, |
could not use this thesis document in Law school, be-
cause my school insisted that international law and
human rights was not on the bar exam, and some
faculty actually did not believe in the legal principle
that “Health” is a human right. On the contrary, at the
ILO in Geneva, | worked with people who understood
my philosophy of jurisprudence, and it was there that
| realized that my undergraduate thesis might be
more than theory and that practical applications of
this theory could come to life.

After becoming a lawyer, | felt that in order to do my
job in the best possible way | needed to educate my-
self more; Law alone was not enough. So, | did my
Masters of Science in Public Health at John Hopkins
University in Baltimore. At the same period, | was
teaching at Columbia University School of Law and
that gave me the opportunity to write a book about
anything | wanted, given that people in Columbia
have their kind of special permission and privilege.
Hence, | decided to write a book on the Law of Occu-
pational Health. The book, called “Designing an effec-
tive OSHA (Occupational Safety and Health Act)
compliance program”, was published in 1990 and up
to this year | still update it.

I would have continued with a PhD in Public Health
but | became a single mother of two and my career
was changed irretrievably. For a long time | was trying
to work, but it was very hard to get a job as a single
mother; there was very little daycare in the USA, the
few daycare slots were very expensive and there was

no social mentality to allow mothers to leave young
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children alone just to go to work in academia. Em-
ployers didn’t want single mothers in the workplace
either. This is a very important social problem and it
has never been really cured. | stayed in Columbia for
as long as | could but there was a point when my
children needed me too much. Consequently, the on-
ly thing | was left with of my career was the updating
of my book, a fact which turned out to be rather fortu-
nate. Because of this book | was asked to serve at
the U.S. Department of Energy in an advisory com-
mission, where our main foci was the dismantling and
decommissioning of nuclear weapons and the safety
and health of the workers occupied in these proce-

dures.

| decided to study International Relations after | have
already served for 2.5 years in the United Nations as
an international civil servant. | received funding for a
good project which | coordinated internationally; an
Encyclopedia of Occupational Health and Safety.
There were a lot of problems in the U.N. People
fought over funding and tried to get rid of me because
I was bringing new education and new ideas - my
studies in public health were unusual to them- in a
place where further training for the employees was
not promoted. It was very hard for me to make pro-
gress in such an environment. | had also started an
International Relations degree at Columbia University
when | was a student at Barnard, but at that time
courses were shaped by the Cold War view of im-
portant freedoms such as voting and the right to ex-
press oneself in a democracy but did not address
matters of health. | had claimed that such Rights were
meaningless to a baby who does not survive to adult
age, but people used to frown upon such direct de-

scriptions of the impact of ill-health.

During my service at the U.N, in 2008, Dr. John How-
ard, a very inspiring man and the Director of the Na-
tional Institute for Occupational Safety and Health in
the U.S., came for a week in the U. N. to help us with
the Encyclopedia project. He also gave a lecture,
“Nanotechnology: the newest slice of daily economic
life”, where he talked about the way Nanotechnology
is going to reshape the future of the world and the
fact that it will bring a social revolution. That was an-
other time in my life when | was struck with the im-
portance of multidisciplinarity. | felt | needed to know
about Nanotechnology, thus, | decided to go back to
school, learn about it and bring all my past knowledge
into this new field. | clearly credit Dr. Howard with in-
spiring my degree. In 2014 | graduated with high
honors with a Doctorate in International Relations
"Forecasting Nano-Law: Risk management Protecting
Public Health under International Law" at the Geneva
School of Diplomacy and | was awarded the Prize for
the best research in social medicine and prevention
at the University of Lausanne. | have also been given
a contract to write a book on “Forecasting Nano-Law”
for Pan Stanford Publications. Apart from these activi-
ties, | serve as the Executive Director of the Work
Health and Survival Project, a project municipal to the
U.N. which addresses health issues globally by partic-

ipating in legislative activities around the world.

| need a post doc position so that | keep working on
the two main areas of my interest. Firstly, | want to
build the methodology so that people are able to
study several fields. | believe strongly that the deci-
sions we have to make in the 21st century are not
answered by any one discipline. Nowadays, it is
common that people coming from different profes-
sions work in teams. However, it is not enough just to
work in teams; people need, also, to understand the

other disciplines. Each discipline speaks its own lan-
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guage; a lawyer cannot read an epidemiological study
and know if it is significant or not; a lawyer can only
be told if it is significant or not. Moreover, because of
the differences in each professional’s background,
when they discuss issues, they often treat each other
without respect; that is not a good system. As a mat-
ter of fact, | want to support students to be able to get
the combination of degrees they need so that they
respect other fields and understand them adequately.
Secondly, I am highly convinced that a Nanotechnol-
ogy framework which will be integrating Health, Policy
and Law has to be designed and | want to be the one
to carry out its constitution. The nuclear weapons
model can be used as the basis for regulation. It was
the first time then that implications for Science, Law,
Ethics and Commerce were simultaneously taken se-
riously, and we succeeded in designing an efficient
framework including all these aspects and without

blowing up the world.

What mainly urged me to believe that Science and
Law should be interconnected is a famous case con-
cerning reproductive health at work on which | con-
ducted an independent study. The case first emerged
in 1978. American Cyanamid, a chemical company,
compelled women to be sterilized in order to keep
their jobs because it was feared that they would bear
children with lead damage, and that such children in
the future could sue the company. It was called the
“Fetal-protection policy”. In 1980 the US Government
declared that nothing would be altered because the
law was not violated. The Occupational Safety and
Health Administration viewed one standard for every-
body, but this standard derived from studies on white
men who worked 40 hours a week. When it comes to

pregnancy and reproductive health, the standard

should had been different. | felt the urgent need to
learn epidemiology in order to enter this fight, be-
cause the Law was used, but the scientific data was
not understood by the lawyers. Time passed and the
women were still being sterilized to keep their job. In
1990 this matter came up again, in the U.S. Supreme
Court. The women claimed that this policy was dis-
criminatory, because men didn’t have to be sterilized
to work in the lead plants, although there were some
effects on men, too. Once more, epidemiology was
really needed to determine if there was discrimination
in this policy or not. It was not a question of Law; it
was a question of Science passed over to Law, but
the Law didn’t know enough Science to answer it.

So, in 1990, while | was teaching at Columbia Law
School, parallel to my Masters of Science in Public
Health, the case reappeared and a group of industrial
hygienists turned to me for legal advice. We came up
with a question that the Supreme Court took into ac-
count at the discrimination analysis: “If men are al-
lowed in the workplace when there is risk, why wom-
en are not?” Also, we suggested that according to
nuclear legislation, women were allowed in the work-
place with a declared pregnancy by being allocated to
less dangerous positions. The Supreme Court voted
that this situation was discriminatory and that it had to
end, but no further action was taken. In October
2014, the Supreme Court is going to examine this
whole issue again. All in all, when Science and Law
do not understand each other, the same problem
emerges again and again, therefore the costs over

time become enormous.

Industries mostly care about short term financial
costs, while what history has taught us is that when a
problematic issue remains unsolved, in the long run
its costs will grow much higher. Therefore, Science

needs to come up with a rule of reason, so that subtle
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issues are regulated in a reasonable manner. There
is not enough patrticipation by scientists in legal pro-
cesses and lawyers are ignorant of science. Lawyers
need to learn enough Science to make judgments of
their own. What | have learnt is that regulations make
it easier in the long term for industries to survive.
Nanotechnology companies that consider law an ob-
stacle run serious risks in the future.

Industries that want to last cannot afford the bad
name that comes from playing it wrong, the social
and the financial costs that are paid in 10 or 20 years.
| have come to believe that ignoring these issues
costs the life of the industry. The life of the industry is
inextricably tied with the life of the civil society; if the
industry cannot survive and the workers cannot sur-
vive, who is left? For sure not the baby that needs the
worker to care about him/her and pay for his/her bills.
So, in my opinion, the subject is about the survival of
the whole society. My foundation “the Work Health
and Survival Project”, which often works with the
U.N., focuses on this kind of matters.

There is much to be learnt from the nuclear weapons
industry. Nuclear weapons were regulated from mi-
nute one, a fact which allowed a strong beneficial in-
dustry to flourish. That is how industry and innovation
can develop; by designing regulations which make
use of good Science. Dedicated scientists have to
know how to package the Science for the Policy peo-
ple, who are never going to get a PhD in Science,
and for the voters, who pay their taxes and have the
right to be protected by the government. Also, the
lawyers have to know some Science, so that they un-
derstand what is going on. Good products will make it
to the market with the help of regulation. At the same
time, terrible side-effects will be stopped, or else,
even if the responsible companies cease to exist, the
society will pay the cost for the deriving illness. It is
encouraging that we have reached the point as a so-

ciety where we recognize that requiring people to be

sterilized and damaging workers’ health costs a lot of
money eventually.

Scientists really need to take part in the process of
the writing of the rules; not just in the implementation
or as expert withesses in court. | want to find a post
doc position in a Science department in order to cre-
ate the necessary methods for this. It will be a toolkit
that scientists will be able to use, not only in Nano-
technology matters, but in a whole host of laws where
difficult scientific questions pop up and good Science
is needed to inform the discourse of the lawyers. The
lawyers need to understand enough Science to rec-
ognize the difference between good and bad scientific
data and scientists need to get involved in the whole
process of the rulemaking; otherwise no good frame-

work will be produced.

Taking into account the health care system in the
U.S., there is no dispute that it has to be Europe. Eu-
rope is more open-minded about whether the right to
health is basic. | would really want to come to Greece
because | have my family connection and having
come to the NANOTEXNOLOGY Conferences three
times, | really liked it. Living in Switzerland | can tell
that they are ahead of the U.S., not only in technolo-
gy, but also in social policy. Switzerland protects its
people and at the same time manages to be prosper-
ous. The Swiss have ideas that | would use else-
where; how they got rich, how they stayed rich. They
do something the right way and we can learn from
that and apply it elsewhere. When it comes to using
regulation to develop new industries and at the same
time protect public health, some things are universal;
no industry can get a contract with the Department of
Defense in any country without a lot of regulation,

monitoring and paperwork. A post doc would provide
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me with the time and space | need to thoroughly re-

search this matter.

A marvelous group of students
NANOTEXNOLOGY to attend the Summer Schools!

It is an exciting time! There should be a Summer

gathers in

School section on Law during which the students be-
come acquainted with some of its basic principles;
Nanotechnology Law, products’ liability Law and Intel-
lectual Property Law would be included. At the first
weekend of the Summer School, | could be giving a
lecture about ideas on Law and how Law is used.
During the weekdays the students would attend the
Conferences, contemplate on several issues having
gained some legal knowledge and by the last Sum-
mer School day they would have come upon a prob-
lem that would have jumped out of them as important.

Then, we would open it to discourse and try to put it

into a legal framework. If the Law answers it, there
would be answers. If the Law doesn’t, there would be
recommendations on what could be done.
When it comes to the venue, | like the fact that
NANOTEXNOLOGY moved to the Porto Palace hotel.
| like the hotel very much; it is like an island in the in-
dustrial zone of the city and | love the idea that it tries
to bring back to life this area. It is a clean venue, it is
accessible, it is self-contained and the staff is marvel-
ous. What is more, | think there is the right balance in
terms of getting people to the beach and bringing
them back. In the menu there should be more Greek
delicacies; people do not know Greek food. It is an
economic argument, if you do not bring to people
Greek food, they will not know it and they will not ask
for it.

doipn AoyobeTidn

dappakoTToldg

MNa 5n ouvexn xpovid dIopyavwWwVETAl TO TTAYKOOMioU
enung ToAuyeyovog “NANOTEXNOLOGY 2015”
atré 11 4 €wg TIG 11 louAiou 2015 oTo =evodoyeio &
>uvedplakd kévipo Porto Palace, otn ©eoocalovikn. H
diopydvwon NANOTEXNOLOGY 2015 trepiAauBdvel
Ta KaBiepwpéva Aiebvh Zuveédpia NN15, ISFOE15, To
O¢epivd ZxoAcio ISSON15 kai Tnv ‘EkBeon Navotexvo-
Aoyiag EXPO15 kai Ba @€pel KOVTA KAIVOTOPOUG OTTO
TNV AKadnuaiki Koivoétnta, 1o EpeuvnTika Kévipa Kal
TN Blounxavia pe okotroé TNV TTPOoaywyr €PEUVNTIKWV

Kal BIOUNXOVIKWY OUVEPYAOIWV Kal Tn d1adoon Twv

*

eCehitewyv oTOV paydaia avaTITUOOOUEVO TOPED TWV

NavotexvoAoyiwv kal Twv Opyavikwyv HAEKTPOVIKWV.
—_— Y .

emornuec & NavorexvoAoyiec

(‘ (NN15)”. 7-10 louhiou \ ey
.} .\_‘. - / I

To NN15, 10 TTaykoopuiou gupéAciag yeyovog oTig Na-

L 3

“12° Aigbvéc Suvédpio aric Navo-

voemmoTAues & Navotexvohoyieg (N&N), Ba trpayua-
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TotroinBei atd 11 7 £€wg TIg 10 louAiou 2015. To NN15
€0TIACEl OTIG TeAeUTaiEG €eAiCeIc oToV TOpEéa TwWY N&N
KAl TNV TTPOAYWYH OUCIACTIKWY ETTIOTANOVIKWY OAAN-
Aemdpdocwy peTagl gpeuvnTwv atmd didgopa TTedia
Ol OTToioI evIaPEPOVTal yIa TA VEQ ETTIOTAMOVIKA Kal
TEXVOAOYIKA €MITEUYUATA TTOU TTPOKUTITOUV OTNV TTE-
piox Twv N&N KI EUTTEPIEXOUV TA NAEKTPOVIKA, TNV

evépyela, 1o TTePIBAAAOV, TNV UyEia, TIG HETAPOPEG, TNV

aoc@AAgia, TNV eKTTAIdEUON K.Q.

To NN15 Ba TreplAaupavel évie workshops pe TIg

€ENG BEPATIKEG:

¥l Fundamentals from Electronics to Energy

¥l Materials

i Devices & Applications

Wl Processes & Characterisation

@l For better Understanding, Theory & Computa-

tions

Commercialization in Nanoelectronics and Ener-

gy

¥l Workshop on Carbon Materials

Polymer Nanotechnologies
@l Nanomaterials, Development, Properties & Char-

acterization

@l For better Understanding, Theory & Computa-
tions

¥ Nanoconstruction and Building Materials

Biomaterials at Nanoscale
@l Commercialization in NANO- Materials, Equip-

ment & Processes

¥ Basics related with Medicine, Biology and Nano-
technology

@ Nanomaterials in any form

® Clinical Applications

¥ Update on Preclinical and Clinical trials on
Nanomedicine

¥ Nanotoxicity, Risk Assessment and Ethics

i Commercialization in Nanomedicine

¥ Fundamentals from Materials to Biology and
Medicine

& Biosensors and Bioactuators

Biological and Clinical Applications
¥ Commercialization in Biosensors and Diagnostic

systems

21a TTAaiola Tou Nanomedicine workshop, 8a dig€a-
¥x0¢ei oulntnon ZTpoyyuAng Tpamélng yia v “Ava-
yévvnon Xévdpou”, OTTwg Kal pia oelpd atmd €I0IKEG

EVOTNTEG OTA TTAPAKATW:

AvayevvnTiki laTpikn
Nanotherapeutics
Eptropeuparotroinon tng NavoiaTpIikig
Navoao@dAeia vs NavoTogikoTnTta

NavoodovTIaTpIKA
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@l Xpnuartodotoupeva lMNpoypduuata amd tnv Eu-

pwTtraikr EmTpoTtrh yia T NavoiaTpikr)

21a TAaiola Tou Bioelectronics workshop, 6a trpay-
paToTroinBei ZufATnon ZTpoyyUAng Tpatédng ue Bé-
Ma: “Ta BlonAekTpovikd oTtoxeuouv TNV KAIvIKA MNpak-
TIKR”, 6TTOU €10IKOi 0Ta BlonAekTpovikd 8a culnTriioouv
ME 10TPOUG YIO TNV OUVEPYEID TwV dUO KAGdWV OTnV
TPOANWN, TNV akpIff didyvwon Kal Tn BepaTtreia ao-
Beveiwv. Oa TTaPoOUCIAcTOUV IOTPIKEG OUOKEUEG, [Blo-
a1IoONTAPES Kal BIOEVEPYOTTOINTEG YIA TNV KOTATTOAE-
pMnon Tou Alapntn, NG EmAnwiag, Tng ABnpookKAn-
pwong, MoAuopatikwyv kal PAeypovwdwyv AcBeveiwy,

OTTWG Kl NeUPOEKPUAIOTIKWV ACBEVEIWV.

“8o Aigbvéc Suurmrooio ara Eu-

kautmrra Opyavik@d HAEKTpoVvIKG
(ISFOE15)”, 6 -9 louAiou \

N
~

To 8° AigBvég Tuutroéoio ota Eukaptrta Opyavikd
HAektpovikda (ISFOE15) 6a mpaypaTtomroinBei amd
TIG 6 €wg TIG 9 louAiou 2015. To ISFOE atoteAei Tov
TOTTO OUYKEVTPWONG BI1EBVOUG QNUNG ETTIOTAUOVWY,
MNXQVIKWY KAl QVTITIPOCWTIWY atrd BIOPNXAVIEG TTOU
opaaTnplotroloUvTtal ato Tedio Twv Opyavikwyv HAek-
TPOVIKWV.

Ta workshop kai o1 €18iIkég evotnTeg Tou ISFOE15 Ba

€0TIAOOUV OTA £¢NAG BEpaTa:

@ Organic and Large Area Electronic materials

@ Manufacturing Processes & Digital Fabrication
and Quality Control for Industrial Applications

& Organic Photovoltaics

& Bioelectronics

@ Graphene and related materials

@ OLEDs for Displays and Lighting

& Laser Technologies

& Smart Textiles

@& Computational Modelling
@ OTFTs and Circuits

@ Integrated Systems and Sensors

“9° AIgBvéC Oepivo SxoAgio aTic

N&N, ta Opyavik@d HAeKTpoVIKG
kai 1n Navoiarpikn (ISSON15)”,
4-11 louAiou

To ISSON15 Ba mpaypaTtotroinBei atd TIG 4 £wg TIG
11 louAiou 2015. 210 ISSON Yyivetal pgia avackoTnon
TNG TPEXOUOAG KATAoTAONG OTA paydaia avatrTuooo-
peva media Twv N&N, Twv Opyavikwyv HAEKTpOVIKWV
Kal TnG NavolatpikAG Je OKOTTO TNV eKTTaideucn Tng
ETTOUEVNG YEVIAG €PEUVNTWV KAl ETMIOTANOVWY. Ol
OUMUETEXOVTEG TTAPOKOAOUBOUV OpIAieg aTTd DIOKEKPI-
MEVOUG ETTIOTAMOVEG YIQ TIG VEEG £EENIEEIC KaI TIG TEXVI-
KEG aixuns Twv N&N kai Twv Opyavikwv HAeKTpovi-
Kwv. O1 ISSON opihieg XwpiCovtal o€ TPEIG CUUTTAN-

PWHMATIKEG KATEUBUVOEIG:

# Principles
# Nanomaterials
# Nanoscale Characterization

# Applications

29



Materials
Devices

Manufacturing

* % % »

Applications

Nanobiotechnology
Nanomedicine
Methods

Clinical Applications

#* % % #

“5" Aig@vric ExkBeon aric Navorey-

voAoviec & 1a Opyavikd HAekTpo-
vikd (NANOTEXNOLOGY2015
EXPQ)’,
6 -10 louliou #

H 5" NANOTEXNOLOGY EXPO 6a trpayuatotroinOei
atré TIg 6 €wg TIG 10 louAiou 2015 kai Ba @IAogevei
€kBETEG TTOU Ba TTapoucidoouv TIG TEAEuTaieg EEENIEEIG
oTa:

¥ Organic & Printed Electronics Applications

-

Photonics - Micro & Nanoelectronics

-

Metrology, Nano-instruments & Characterisation
Systems

Nanomaterials & Nanobiomaterials

Nano-Energy & Environment

Nano-Chemicals, links & Nanopatrticles
Nanobio-Medicine, Nanomedicine

Synthesis & Fabrication Equipment
Pharmaceuticals

Nanotechnology & Food, Food Packaging
NanoConstruction & Building

Nanotextile & Clothing

& & & & & & & & & &

Business & Venture

@ Publishing Houses

H NANOTEXNOLOGY 2015 Expo atroTteAei pia e€ai-
PETIKN €UKaIpia oUVAVTNONG ETTIOCTANOVWY KOl EPEUVN-
TWV pe avBpwTtroug TnG Mapaywyng kal TG Biounxa-
viag. ©a CUUPMETEXOUV O€ AUTH €TAIPEIEG TTOU dPAOCTN-
ploTroloUvTal oToug TopEig TNG NavoTeXvoAoyiag Kal
Twv Opyavikwv HAeKTpOVIKWY, OTTWG Kal AKadnuaikd
Kal EpguvnTikd 1dpupata mou €mBUPoUV va agloTrol-

NOOUV TO ATTOTEAEOUATA TNG £PEUVAG TOUG.

Matchmaking Event B2B
21a mAdiola Tng NANOTEXNOLOGY 2015 10 AiKTUO
MPA=H, péhog Tou Enterprise Europe Network —

Hellas, kai 10 Epyactipio Aemmwyv Yueviwv
NavoouoTtnudtwv & Navouetpoloyiag - (LTFN)
dlopyavwvouv Tnv ekdnAwon Matchmaking event
(B2B), 6110U dIEPEIG TEXVOAOYIKEG KAl ETTIXEIPNMOTIKEG
ouvavtioelg Ba diegdyovtal, Je OKOTTO TNV EUTTPAKTN
AAANAETTIOPACH TWV CUPPETEXOVTWY Kal T PETAPOPA
TWV OTTOTEAEOUATWY OTNV TTAPAYWYN.

H NANOTEXNOLOGY 2015 diopyavwveral amd 10
Epyootipio Aemtwyv Ypeviwv NavoouoTnudtwy &
Navopetpohoyiag LTFN, tou A.lN.O. kai 1o Bepatikd
Oiktuo NANONET.

®oiBn NAoyobeTion

dapuakoTToI6g

YmnevBvvog €kdoong: Kab. X. Aoyobetiong — Agvbuving tov ATIIME N&N
TnA.: +30 2310 998174, e-mail: logot@auth.gr

Ta tevyn tov Newsletter tov AIIMZ N&N Bpickovtal o ynolakn popen oty worocehido http://nn.physics.auth.gr
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