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Emotun HHolvuepov:
Tperg pacerg eSEMENG

IHoAvpepn Xnueta
m [IpoPropnyovikng emoy) B AnopyEc TGS EMOTNUNS
(1760-1900) ™ Xnueiog (1800-1900)
m 1° kot 2% [Maykoouiog B ATOono KO popuo:
noiepoc (1900-1950) KOTOVONG1 TGS VOIS TOV
YMUIKOV ogopov (1900-
1940)

m [Ipoodog tng ovvleTIKIC
Xnpeiog (1940-1960)

B AvAmTuén TETPOYNUIKAG
Propnyoviog




L dopny, aAlé Srapépouvy Mg TPOS TO
W nopraxo papog (apOpo oto
Bulletin of the Chemical Society
of France: “styrolene (styrene),
heated at 200°C during a few
hours transform itself into a
resinous polymer”)

Marcellin Bertholet, 1860
(1827-1907)
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Tpia rporpa Terpapata

Xpovoroyia, Epsovntig Ieipoapa

m 1805, J. Gough B O&puavon PUGIKOL KEOVTGOVK
IE TUPUUOPPOON

m 1826, M. Faraday = Evpeon ynpukig 6votacng

(PULOIKOV KOOVTGOUK. AVaQopad,
Yo avTiopacn pe 0gragn

B ATONOVMGT GTVPEVIOV ATO
PUVGLKES TNYES KU TOPATI PN G
OTL HETA TNV UTOGTAEN CPTVEL
VITOAELLNO,

m 1839 E. Simon
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Bovikeviopnog Kaovraovk (1839)

Charles Goodyear




To ®p®T0 GUVOETIKO TOAVPEPES:
BaxegAitng (1907)

Dr. Leo H. Baekeland (1863-1944) —

H avy ¢ mpucic propnyaviec. O Baekaland
iopvoe v eropeia General Bakelite Corporation

(1910)
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Hermann Staudinger (1881-1965)

Ber. Disch. Chem. Ges.

33, 1073, (1920)
Ta moivuepiy oev civar
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To molopepn) sivan peydio popLo TOL TOPOEGKEVALOVTOL OTAV
TOALG HOPLO. LLOVOLLEP DV GVUVOEOVTUL YNUIKA NETAED TOVG OE
NEYALES UAVGLOES
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D r- Wal I aC e H . C aFOth e rS GUARANTEED FOR A YEAR SEALED IN GLASS “EXTON'' BRAND BRISTLING

O Carothers éowae o 1929 éva yeviko opiouo Tov 0pov «TOADUEPECSH:

«Polymers are structures that may be represented by R-R-R, where -R-

‘are bivalent radicals, which in general are not capable of independent
nce» (J. Am. Chem. Soc. 51, 2548, 1929)




IMolv(pedaxpuvirkoi ecTépec)

Epmopiko npoiov andé Tqv Rohm and Haas to
1937 ne to ovopa Plexiglas®,
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fa—— Molv(tepepBudaxic

=g mﬂm.avaotépag) PET (1950)
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MoAvavopoxika

ptta oy, Hermann Schinell otyv Bayer A.G. xau Daniel Fox
eral Electric Company avaxkaivyav ta molvavlpaxika
to 19353.




LTOAEG GGTPOVAVTOV

Amoctodr] Tov Apollo A7L (1969). £10)iC KATAGKEVAGREVES AT
moAvoTpopatTiké Thactikd viko (nylon fabric, neoprene coated nylon fabric,
Dacron® (PET) fabric, aluminized Mylar® (PET) film, Kapton® (PI) film, and

Teflon® (PTFE) coated fabric). To xpdvog Tav KataoKeLaoPEVO 0.0
moAvavlpaKika.
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Oeppikn] otadepotTnTa TOAVREPQV

tephanie Kwolek Apapmdrkég Tveg (1960)
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Emotun HHolvpepav: H yévvmon
niag véag propnyaviag

B AvorTOyOnKe petd tov 2° TayKOGUL0 TOAERO OG
TOPUKAGOL TNG TETPOYNULIKIS Brounyoviag

B [loykooma mapayoyn: 250 ekat. Tovor

m Ococig epyaoioc: 60 ekat. epyalonevor

B Kotavaloon: 30 Kg avda atopo

m Business value: 1200 éve. US $ ava £tog

B Katavaloon Aryotepo amo 10% tov
VOPOYOVAVOPAK®YV




"
Iotopila Tov IHoAvuepov

Hpegpop.  Yiko Xpnon
1868 Cellulose Nitrate Figurines
1909 Phenol-Formaldehyde Electrical equipment

1010
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Iotopila Tov IHoAvuepov

Hpegpop. YKo Xpnon

1942 Polyester Clothing, Boat hulls
Polyeth o 3 gs

s, Non-stick liners
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Xnueta Holvpep@v

Eleyyoc Tov poprakmy yopextypioTikey Kol Tie
APYITEKTOVIKIG TOV TOLVUEPDY
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L.J. Fetters
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J. Roovers



Ab, (n: 2,3,5,7,11,17) i

A.B, (n: 2,4,6,8,16)
Non-Linear Block Copolymers

A U

Non-Linear Block Terpolymers

023" g~

~ a,w-Branched Block Copolymers

TN

Double Graft

polymers

TToAVTTAOKES APYLTEKTOVIKES

v AVIOVTIKOG TOADNEPIGNOG

Monomers

S, Is, Bd, MMA, EO,
2VP, D5, Isocyanates

Multicomponent Multiblock Copolymers

D

A polymer Apolymer A polymer A polymer

g e

A polymer B polymer C polymer D polymer E polymer
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Homostar

Living Molecular
Brushes

Trlblock
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Dendritic Polymer 2G

B e 1T

Dendritic Combs 3G Dendritic Combs 2G

Dendritic Polymer 3G
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2vvleon TOAVTAOK®V
LOKPOLOPLUKOV APYLTEKTOVIKOV

K_ Matyjaszewski V. Percec M. Georges E. Rizzardo

Eleyyouevog piiikoc molouEPiouog




Moprwokég Bovptoeg

(b)

(d)

AFM amo Bovptoeg PS kan poly(n-butyl acrylate) o mica
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2repeoKavovikog IoAvuepropnog

Kataivteg Ziegler-Natta

.

K. Ziegler G. Natta
DOTIUATA OVO GVGTATIKOY (sTEpoyevijs katdivon) : TICI,/AIEL,
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IHoAvarOviévio kon IloAvapomvAEvio

antd katalvteg Zlegler-Natta

65.000 kKiha HDPE

AP OLUOTOLOVVTAYV TO
1958 ka0 efoopada ya
TNV TOPAYOYN TOV
Hula Hoop
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S
H3C (EZH3
2VYKOTUAVTES
W. Kaminsky MAO
B(CyF:),

[Me,NHPh]*[B(CF:).]
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Xvvleon TOAVTAOKMV

LOKPOLOPLOKOV APYLTEKTOVIKOV
Eieyyoc cTov molousprioué GOUmAESHS

X Grubbs R. Schrock G. Coates



. Hmpoq)acu«')g OLUYMPLONOS KT
GVGTAOES GUUTOAVUEP OV

Spheres Cylinders
REC HC
(¢ <0.17) (0.17 < ¢ < 0.28) (0.28 < @ < 0.34) (0.34 < ¢ < 0.62)

Volume fraction (¢) of the
minority component
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2yeortaopnog Ko 2ovleon Navoropwomv

Kepopkov Ypeviov

U\N\/V\ﬁ

PI P(PMDSS) PI

P(PMDSS):  CH,=CH
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HIGH TEMPERATURE MEMBRANES
¥ masuEEananEima I euman

* Concept: Remove hydrocarbon polymer to form channels and convert
silicon in Si containing matrix to SiOx.

hydrocarbon
networks

hydrocarbon
cylinders

P le— Si containing

polymeric matrix

Si containing
polymeric matrix

Cylinders Double Gyroid (Ia3d)

* Advantages over existing polymeric membranes :
— The ability to tailor pore size precisely.
— Solvent resistant and stable at temperatures > Tg.

'oly[isoprene-b-(p-pentamethyldisilyl styrene)]



PMMA PS
\AAN

Amopdkpuvon
PMMA pe UV ko
0S1KO o0&V

2ANUOTIONOG
VOVOTOPMO0VS
VUEVIOV

Nenowees. KA TA.GKEVH
VAVOGUPUATDV

Figure 21.15. A schematic representation of high-density nanowire fabncation in a polymer
matrix. (A) An asymetric diblock copolymer annealed above the glass transition temperature
of the copolymer between two electrodes under an applied electric field, forming a hexagonal
array of eylinders oreinted normal to the film surface. (B) After removal of the minor
component, a nanoporous film is formed. (C) By electrodeposition, nanowires can be grown in
the porous template, forming an armay of panowires in a polymer matrix.




"
HAEKTPIKES LOW0TNTES TOAVUEPOV

Ta molvuepn civair uovwtég
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Ayoywyo IHHolvuepn

1. Shirakawa A. Mac Diarmid A. Heeger
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Ayoywpa Iolvpepn

NNANANANANANANA

Polyacetylene

Poly(p-phenylene) (PPP)
Polypyrrole -

~ Polythiophene i
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Ayoywa IHolvpuepn

< Conjugated polymers >

insulators semi- metals
conductors
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AL0001 eKouns emTog, LEDS

* ATTO TO GLUVOVUGUO NAEKTPOVIOV KL OTTMDV
CE NULEY®YOVS EKTEUTETAL PG,

i +
p-h junction
-

n-type 8_: 4_3 p-type
semiconductor| g __» -—@ semiconductor
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LEDS amo moAvuepn

m [Ipo™ avaeopd To 1990 (Nature 1990, 347,
539)

m poly(p-phenylenevinylene) (PPV)

@ ) L
o|H20—©—0H20| Q 5 C*I{g/_®_/ or - . Al

CH3OH, 50 °C |
O @ ITO
Glass
H—CH, 250C °C M u

ITO: Indium-tin-oxide
-A transparent electrical
conductor
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IHoAvugpPn mov EKTEUTOVY POS

(BuEH-PPV) -(MEH-PPV), copolymers

x=097%
v=002s

x=104s
v =005

x=09
v={1

x=07
v=03

x=01
V=19

BCHA-PPV
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Exmoumig ®otog (OLEDS)

» Evkopnteg, eAa@plég 000veg neyaing emQpaveLlog
> Yyni ootevotnta
» EEapeTiKI] TOL0TNTU (POUATOS

»Meyaleg yovieg 0éaong



http://www.audioholics.com/education/display-formats-technology/organic-led-displays-oleds-the-next-trend/image/image_view_fullscreen

KOGTOS TOVS OVOUEVETOL
EPU YOUNAO.

AmoTEAOVY TIC  AEMTOTEPES KO
gho@puTepes 000veg, eved oOTtav 1)
TEYVOLOYLO TOVS ELVOL OPKETE OPLUN TO
vo  givan

FOLEDs: Evkonurtes OLEDS

Koataokgvalovral ('AY0) (13
EOKOUTTTO.  VTOGTPONUTA, OTMS
nlooTiKG my PET M moAd Asmrta
UETUAMKA QUAL, OTTOTE LTOPOVY VA
Elvol  EVTEAMMG EUKOMTITES KO

1OL0LTEP AETTTEG.




Biodegradable
suture

Intraocular Lens

dressing Vascular grafts

MoAvpepn atyv Ilatpuai

Contact
Lens

A\ -
Blodegradable
stent

Nose implants

Q Aoatabular Shel

Palyethyiane Liner f Femoral

Femoral Head component

Hip implant

a

Plastlc spacer

Tibial
component
Unsssembled Total Hip Assembled Total Hip

knee & hip replacement
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http://images.google.com/imgres?imgurl=http://www.biomed.metu.edu.tr/courses/term_papers/Blood-Vessel-Substitutes_durmus_files/image017.jpg&imgrefurl=http://www.biomed.metu.edu.tr/courses/term_papers/Blood-Vessel-Substitutes_durmus.htm&h=360&w=336&sz=21&hl=en&start=38&tbnid=ZHzUir22AkQMBM:&tbnh=117&tbnw=109&prev=/images%3Fq%3Dvascular%2Bgraft%2B%26start%3D20%26dnum%3D20%26svnum%3D10%26hl%3Den%26lr%3D%26rls%3DGGLG,GGLG:2005-44,GGLG:en%26sa%3DN
http://www.reliablemedical.com/products/UNS66250707/d4/CicaCare_Silicone_Gel_Sheeting.html?id=ipGzFeuL
http://www.qualitymedicalsupplies.com/page/QMS/PROD/111-BA-SFC/57-165818
http://www.qualitymedicalsupplies.com/page/QMS/PROD/111-BA-SFC/57-165818
http://www.qualitymedicalsupplies.com/page/QMS/PROD/111-BA-SFC/57-165808
http://www.qualitymedicalsupplies.com/page/QMS/PROD/111-BA-SFC/57-165808

, Knee Femoral
/ Component

Femur

_- Femoral
Component

_— Articulating
Surface

™~ Stemmed
Tibial Plate

Tibial Plate Tibia ﬁ Fibula
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Polyamides/Nylons
UHMWPE

PLA/PGA
Poly(dimethyl siloxane)
Poly(ether urethanes)
P\/C
PEEK




Eleyyonevn Amoosopcvon Popuaxkmv

Evoopndatmon opacTtiK@V 00610V 6€ KOTAAANAOVS POPELS, 0T’ 0OV
OVTES ATELEVOEPOVOVTUL GTOV OPYEVIGHO HE TOV emOuunTo pLONO.
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2TOOWKY amelev0spmon
QUPUAIKQOV

Ta molvpepn mpémer va. Eival:

Bloamowkooounoipa

Buoovupara

Mn tolka
IHopoostypnota:
Polylactides/glycolides
Polyanhydrides
Polyphosphoesters
Poly(ethylene oxide)




2TOOLOKN OeEAEVOEPOON QUPUIKOV

‘

ALavon GoPRAKOV AmoKodoounon
TOAVUEPOVS
(vopoivon, Eviopna)
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AvTOKAOaPICOUEVES ETLPAVELES

XPNGLULOTOLMOVTUS VTTEP-VOPOPOPE VKA, ELVHL OVVUTO VO,
KOTOOKEVOOTOUV QVTOKUOUPICONEVES EMMPAVELEC,

To vepo ammOeiton 00 TNV EMPAVELN KO TAPUGVPEL TIG
axoBapoiec.
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Aowppoya vpaopata T

Die GORE-TEX Membran Struktur

m Goretex®
B pikporopwosc PTFE (1969 Bob Gore)

~ 1.4 owoekat. pikpomopotl ava cm?.,
Ka0g mopog sivon wepimov 700X
UEYUAVTEPOS UTTO £VA LOPLO VEPOV
H otoyova Tov vepov givar 20.000x
UEYUAVTEPTN ATTO EVOV TOPO
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Goretex

SORE-TEx®
MEMEFRAHME

OUTER

FAEFRIC LIMEE:
FAEFRIC
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Molvpepui) pR TP EVIGYVREVY NE IVES VAIKOV
RE PEYAAO NETPO EAACTIKOTNTUG



http://upload.wikimedia.org/wikipedia/commons/9/90/Fiber-reinforced_composites_tipology.svg
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Xovleta Yika: ITolveotépog

EVIGYVUEVOS UE LVES VAAOV

1953 Corvette 2003 50" Anniversary Corvette

- Chevrolet Corvette a6 Tqv General Motors to 1933.
[ apwtxa 41 péPN KaTUGKELVUOUEVA 0TTO GUVOETH VAIKA
rolvestépa (Typn $3,498.00).
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Self-healing IToAvpepn

B Eicayovtol piKpoKOWOUVAES HOVOUEPOVS GTO
TOAVUEPLKO VAIKO.

B [1060TNTES KOTAAVTI EVEOUUTOVOVTUL
EKTOG TOV TEPLOY OV TOV plokovTal ol
KOWOVAES.

m Mes ) onuovpyia poyuns Opavovral ou
UIKPOKIWYOVAES TO HOVOUEPES GUVAVTA TOV
KOTOADTI KOl YIVETOL TTOAVUEPLGUOS TTOV
EMOVAMVEL T1] POYUT.
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Mewovektnuota

B ToSikotTnTo TOV HOVOUEPOVS

B YYNAO0 KOGTOS KUTUAVTY)
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Self-Heallng IToAvpepn

o— Catalyst @

R Mlcrocapsule/o
CraCk o o o

®Healing agent

ﬁ a o S. R. White, N. R. Sottos,

P. H. Geubelle, J. S. Moore. et al.
Nature 2001, 409, 794-797

®Polymerized
healing @gent

-

Eﬁv. v
Ba N
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Ta roAvpuepn 6T0 HEALOV

B A001KEVGY, HETUTPOTN EVEPYELNG

B MikponAekTpovIiKY)

B latpik)-OepumevTIKN-AL0YVOGTIKN

B Teyvoloyiec mANPo@oOPLOV

B Yvotiuoto Kofopiopov aspa, vVOATOV

B Buopnyoavika tpoiovra (KOAAES, EMKUAVTTIKA
EMOTPONUTA, MTUVTIKA, KAAAVVTIKA, TPOLOVTA
TPOCMOTTIKIGS VYLEIVIS, OOULKO VAIKA KAT)
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