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[eplexopeva EVOTNTOLC

Kepapika
" Mopwdnc Kepapika
" Blo-evepPYA KEPAULKA
HYDROGELS - Blroanoppodnoipa
= Aoun Kot LOLOTNTEG
" Baowkeg ehopUOYEC
PDuoika YALKA — Ao Kot LdLOTNTEC
= KoAAayovo — Quoikn Kol XNULKA Tpormormnoinon
= EAaotivn
AEMTA UMEVLA KOL EMLOTPWOELC
= TpOMol MOPACKEUNG
= EdapupoyEC LOLOTNTEC XapaKTNpLoUOL
lveg katL vdpaocpuata
= AOMEC KoL LOLOTNTEC
" Baolkeg ebopUOYEC

HAwokn Evépyela



Blo — Kepapuka kat Blo-yuaAila



Koatnyoplec KEpAULKWY HE Epappoyn wC BLoUALKA

Bioadpavn (Bioinert):
Awatnpouv T 6opA TOUC Katd TtV OAAnAsmidpoon toug ME TO PLOAOYLKO
neptBaAov kot &€ MPoKaAoUV AVETLOU UNTEC AVTLOPACELC
Zr02, TiO2, Al203, mupoAuTIKOC AvBpaKkag

Blroanoppodnoipa (Bioresorbable):

YAwka ta ortoiat aAAnAemidpouv pe to BLoAoyiko nepifaAlov kat aviikadiotavral
oo 1o puoiko Loto. Ta npoiovta tng aAAnAenidpaonc arnoppodouvtal ano
TOV OpYOVIOMO Kat oo aAAovtal

HAP, B-TCP, CPC

Bloevepya (Bio-active): YAwka mov oxnpati{ouv opou¢ e Tov avOpwrivo LoTto
KoL POKOAOUV CUYKEKPLUEVEC BLOAOYLKEC AMOKPLOELG 0T SLleEMdAvELa
YOoAOKEPA LKA

HAwokn Evépyela 4



Blioadpavn (Bioinert)
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image url

BaABidec texvnTic KapdLAc amo mupoAuTiko dvBpaka (~ ypaditng)
=  MeyaAn avtoxn " LLKPA TpaXLTNTA
"  peyAAoG KUKAOG {wNnG = UIKPO TOo0ooTOo aoto)iag (< 1 %)
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https://en.wikipedia.org/wiki/File:Heart_diagram-en.svg
https://en.wikipedia.org/wiki/Artificial_heart_valve

Bioadpavn (Bioinert)
PFM (Porcelain Fused to Metal) restoration
MeTaAAOKEPAMIKEC KAl OAOKEPAMIKEC ATTOKATAOTACEIC

bottom view

J Og ’ image url
| 2 3

Comparison between a YynAn BlooupBaromta YynAn aiodnTikA

porcelain-metal dental crown,
an all-porcelain dental crown
and a porcelain veneer
laminate

HAwokn Evépyela


https://vimeo.com/38120648
https://en.wikipedia.org/wiki/Crown_(dentistry)#/media/File:Comparison_-_Crowns_and_veneer.jpg

Bioadpavn (Bioinert)

AAAeC epapuoyéc Blro-adpavwy (ZrO2) oe opBoTraidikn

int surfaces: (A) metal ; (B) metal-to-metal; (C) ic-to-p : (D) ic-t

ApBpwon Loxvou

ApBpwaon yovatou

HAwokn Evépyela


http://www.scielo.br/scielo.php?pid=S0102-36162012000200002&script=sci_arttext&tlng=en
http://benthamopen.com/FULLTEXT/TOORTHJ-6-172
https://en.wikipedia.org/wiki/Biomedical_engineering

Blioadpavn (Bioinert)

MAeovektipata Bro-adpavwv BLolALKwv
JKAnpoTNTA
EAaxlotn TpBn
Avtiotaon og StaBpwon

BlooupuBatotnta: Ae mtapayovtatl cwpatidla (0mwc m.x LETAAALKA LovTa) — Sev
oupBaivouv avtidpAoeLC LE TO LOTO

MelovekTpata

MBavn Bpavion
Aev euvooUv avamntuén Lotou N 0OTWV

HAwokn Evépyela



Bloevepya KEPALKAL

= Ixnpotilouvv 8€o0poUC LE 00TA, OKANPO Kot LaAQKO 00TO
=  Buovalot Kat vaAo-Kepapka kpaporta Si02, CaO and Na20

* QPwodopko aoPBEotio

T s | asssr | asssar | avsaws | sasas | sssas | ks | ks |k | |

Bioglass Bioglass Bioglass Bioglass Bioglass Bioglass Ceravital Ceravital Ceravital A-WGC MBGC

Si0, 45 45 45 40 52 55 46.2 46 38 34.2 19-52
P20, 6 6 6 6 6 6 16.3 4-24
Cal 24.5 12.25 14.7 24.5 21 19.5 20.2 33 31 449 9-3

Ca{PO;), 25.5 16 135
CaF, 12.25 9.8 0.5
MgO 2.9 4.6 5-15
MgF,
Na,0 24.5 24.5 24.5 24.5 21 195 4.8 5 4 3-5
K,0 0.4 3-5
Al,O, 7 12-33
B,O; 5

Ta,0,/TiO, 6.5

Structure Glass Glass Glass Glass Glass Cilr:i:ic Cier:_ic C(er::_ic C(er::_ic

HAwokn Evépyela



Bloevepya KEPOULKA

AAAnAouxia avTidpdoewyv TTou Aapdavel xwpa Katd Tnv aAAnAemidpaon Bloevepyou udaAou Pe 1I0TO

BLo-evepyO KEPALLLKO

= Ixnuotiopog deopwv Si-OH kat ameAevBepwon Si(OH)4.
= Avtidpaon Si-OH Si-OH kat oxnuatiopog Sio2.

= Podnon Ca + PO4 + CO3 in SiO2 surface.

= KpuotdA\won armalttitn

= Podnon Bopopiwv og amattitn

= Apdon pokpoddaywv

= Podnon ootePAACTWY, SLAUEPLOPOG TIOAAATIAQCLAGLOC
= Anuloupyio HATPOC KAl KPUOTAAAWOT) TNG

* Qo010

HAwokn Evépyela
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Bloevepya KEPOLULKA

Evioxuon avarmrtuéng
— ¥ KUTTAPWV TTou oxXnMaTi{ouv
TO OOTO

NMopwdeg TCP TotroBeTeitau
yia avay&vvnorn oocTou

BloUAKA yLa avtikatdotaon ootwv ano ¢wodopiko acBEotio

HAwokn Evépyela 11


http://www.mdpi.com/2079-4983/1/1/22

Bloevepya KEPALKAL

Calcium Phosphates

Ca:P Mineral Name Formula Chemical Name

1.0 Monetite CaHPO, Dicalcium phosphate (DCP)

1.0 Brushite CaHPO,-2H,0 Dicalcium phosphate Dihydrate(DCPD)
1.33 - Cag(HPO,),(PO4),-5H,0 Octocalcium phosphate (OCP)
143 Whitlockite Ca,,(HPO,)(PO,)

15 - Ca,(PO4), Tricalcium phosphate (TCP)

1.67 Hydroxyapatite Ca,,(PO4)4(OH),

2.0 Ca,P,0q Tetracalcium Phosphate

Evwoeic ouwo@opikoU aoBeOTiOU JE EPAPMPOYEC WG PIO-EVEPYA KEPAUIKA

HAwakr| Evépyeta 12



Bloamoppodnolpo KEPOLULKA

Kupiwc Pwodopikd AcBEaotio (B-TCP, CPC). H 6pdon toug elvol mapopoLa e Ta
Bloevepyd UALKA LLOVO TTOU SLaoTtwvToll PUOLKA 1 XNHULKO KoL oITopLotkpuUvovTol
QIO TOV OPYAVIOUO

OuGCLAOTLKA TTPOKELTAL YLa SLAAUON TWV EVWOEWV QLUTWV Ao TO BLOAOYLKO
nepBaiiov adov npwta aAANAEMOPACOUV LLE TOV LOTO

"  Mrnopeiva eival puotkoxnpikn dStaAuon Aoyw tng SLaAUTOTNTOG TOU
nepLBaAlovtoc Katl tou torikoU pH

=  Quolkn dlaomoon o€ ULKPOTEPA CwHATIOW AOYW TNG XNULKAC SpaoTIKOTNTOC
TWV KOKKWV

= BloAoykn mapAayovteg Onwe 1.x $ayokUTwon mov odnyetl o€ mtwon tou pH

HAwokn Evépyela
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Hydrogels kat Broamopodnotpa moAupepn

HAwokn Evépyela
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Hydrogels

Tueivar?
YoatodlaAuta tplodlaotata MoOAUMEPR TToU Itapackevalovtal ano avtidpaon
SLaPOPETIKWV LLOVOLLEPWV
YOpOodLAa KaL £XOUV XaPAKTNPLOTIKA LSLOTNTA OTL UITopouV va armoppodriocouv
TIOOOTNTEC VEPOU TIOAAATIAACLEC ATTO TO LOPLAKO TOUG BApoC
XOPTOKTNPLOTLKEC TOUG LOLOTNTEC
Mopwdeg
Meyaloc Aoyoc emipavelacg / oyko
Meplexopuevo vepo
EUKOAN TtapaloKeLN

(a) a thin film (200 pum thick)
(b) a sheet (30 mm thick)

(c) a hollow tube

(d) a regular array of pillars

HAwokn Evépyela
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http://pubs.rsc.org/en/content/articlehtml/2014/sm/c4sm00208c#cit31

Hydrogels

EdbapuoyEc touc

" |KPLWHOTO OE LOTLKN UNXOVLKNA

" KaAALEPYELEC KUTTAPWV

= Metadopad kol EAeyXOUEVN ameAeVOEpwWON
bapUAKWV

Quowka hydrogels
= Dextran, Chitosan, Collagen

2uvOetika hydrogels
= PEG-PLA-PEG, Poly (vinyl alcohol)

2uvéuaonog PUoLKWV — GUVOETIKWV
= Collagen-acrylate, P (PEG-co-peptides)

HAwokn Evépyela
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https://pixabay.com/el/%CE%BA%CF%8C%CE%BA%CE%BA%CE%B9%CE%BD%CE%BF-%CE%BA%CF%8D%CE%B2%CE%BF%CF%82-%CF%80%CF%81%CE%AC%CF%83%CE%B9%CE%BD%CE%BF-%CF%83%CF%86%CE%B1%CE%AF%CF%81%CE%B1-90679/
http://www.google.gr/imgres?imgurl=http://i.bnet.com/blogs/jello-like-hydrogels.jpg&imgrefurl=http://forum.woodenboat.com/archive/index.php/t-133318-p-3.html&h=413&w=620&tbnid=qg9iHbat1G-r0M:&zoom=1&docid=enycgLDwAlVVWM&itg=1&ei=jGafVbqdEqOBywOFnoLwCA&tbm=isch&ved=0CFIQMyhPME84ZA

Hydrogels

EdappoyEg TouG

* Qakol emadnc
Ko ouAec
Bloouvbeopol

* EMOTPWOELC ELPUTEUUATWV
Metadopd papuakwy

EmoUAwon mAnywv

YA cuokevaaoiog Silicone — Hydrogel lens

Etiepa Hydrogel

EuguTteupa yia JETa®Opd QapUAKwY

HAwokn Evépyela 17



http://scicasts.com/material-science/2075-biomaterials/7181-researchers-develop-smart-gels-that-can-deliver-medicine-on-demand/
http://www.google.gr/imgres?imgurl=http://i.ytimg.com/vi/SbkuggCTTi0/0.jpg&imgrefurl=http://article.wn.com/view/2014/11/23/Tech_Trends_Shaping_The_Future_Of_Medicine_Part_2_q/&h=360&w=480&tbnid=xwj2Y7DVl9oXZM:&zoom=1&docid=3a9SoscbXP0V6M&ei=M3CfVaKtPOreywO9yJ04&tbm=isch&ved=0CIYBEDMoYTBh
https://en.wikipedia.org/wiki/File:Contactlenzen_Confortissimo.JPG

Degradable polymer

Synthetic degradable polyesters

Poly{glycolic acid), poly{lactid acid) and copolymers

Polyhydroxybutyrate {PHB), polyhydroxyvalerate (PHV),

and copolymers thereof
Polycaprolactone

Polydioxanone

Other synthetic degradable polymers

Polyanhydrides

Polycyanoacrylates

Poly{amino acids) and “pseudeo”-Poly{amino acids)
Poly{orthos ester)

Polyphosphosphazenes

Poly{propylene fumarate)

Some natural resorbable polymers

Collagen

Fibrinogen and fibrin

Gelatin

Cellulose

Various polysaccharides such as chitosan, alginate

Starch and amylose

Hydrogels kat Biammoppodnotpo moAupepn

Current major research applications

Barrier membranes, drug delicery, guided tissue regeneration {in dental applications),
orthopedic apllications, stents, staples, sutures, tissue engineering

Long-term drug delivery, orthopedic apllications, stents, sutures

Long-term drug delivery, orthopedic apllications, staples, stents

Fracture fixation in non-load-bearing bones, sutures, wound clip

Drug delivery

Adhesives, drug delivery

Drug delivery, tissue engineering, orthopedic applications
Drug delivery, stents

Blood contacting devices, drug delivery, skeletal reconstruction

Orthopedic applications

Artificial skin, coatings to improve cellular adhesion, drug delivery, guided tissue regeneration
in dental applications, orthopedic applications, soft tissue augmentation, tissue engineering,
scaffold for reconstruction of blood vessels, wound closure

Tissue sealant

Capsule coating for oral drug delivery, hemorrhage arrester
Adhesion barrier, hemostat

Drug delivery, encapsulation of cells, sutures, wound dressings

Drug delivery

TepAoTIOC APIOPOS EQAPUOYWYV

HAwokn Evépyela



HAwokn Evépyela

Duowka YA
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Duowka YALKQ

2uvnOwc¢ moAupepn

= [MAgoveKTNUA TNE XPAONS TouC wWC PLoUAKA OTL N dour Toug Kal cUCTOON TOUC
glvall oAU kovta A akplBwce A WoLa e to BLoAoyiko reptBaAiov

=  AnaAeidovtal ouolaotikd mpoBARpata ToélkOTNTog, MOAUVOEWV, OAAEPYLWY,
AVOYVWPLOAC TOUC amo KUTtapa Tou €lvol ocuvhOn mpofARUATo CUVOETIKWY
TLOAULEPWV

Polymer Incidence Physiological function
A. Proteins Silk Synthesized by arthropods Protective cocoon
Keratin Hair Thermal insulation
Collagen Connective tissues {tendon, skin, etc.} Mechanical support
Gelatin Partly amorphous collagen {Industrial product}
Fibrinogen Blood Blood clotting
Elastin Neck Ligament Mechanical support
Actin Muscle Contraction, motility
Myosin Muscle Contraction, motility
B. Polysaccharides Cellulose (cotton) Plants Mechanical support
Amylose Plants Energy reservoir
Dextran Synthesized by bacteria Matrix for growth of organism
Chitin Insects, crustaceans Provides shape and form
Glycosaminoglycans Connective tissues Contributes to mechanical support
C. Polynucleotides Deoxyribonucleic acids (DNA) Cell nucleus Direct protein biosynthesis
Ribonucleic acids {RNA) Cell nucleus Direct protein biosynthesis

HAwakr| Evépyela 20



Quoka YAka - KoAAayovo

2UvROwC¢ oAupEepN D
"  Avayvwplopevol ™ 10 dtadpopetikol Tumol &
= Tumog | — amavtatal oto dEPUA, TOUG TEVOVTEG KOL TAL OOTA s

Lateral aggregation
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End to end aggregation

' i-:"- > / image url
éollaéen fv'l‘ber”
Ekatovtadec popla MOKETAPOVTAL TIPOC OXNMUATIOMO VWV KOAAQyOvoUu

HAwokn Evépyela


https://en.wikipedia.org/wiki/File:Collagentriplehelix.png

Quoka YAka - KoAAayovo

TeAkn mopwdnc dour KoAAayovou

Me KataAANAEC GUOLKEC 1 XNULKEC TPOTIOTIOLOELG TOU UTTOPOULE VAL
kKaBopiooupe tnv Blodoylkn cupmnepltpopd Tou

HAwokn Evépyela
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https://www.scienceopen.com/document/vid/0941c498-e30b-4174-9045-2db320ec4402?2

Quoka YAka - KoAAayovo
EdappoyEc koAayovou

Applications Physical State
Sutures Extruded tape
Hemostatic agents Powder, sponge, fleece

Extruded collagen tube, processed human
or animal blood vessel

Blood vessels
Heart valves Processed porcine heart valve
Tendon, ligaments Processed tendon

Burn treatment (dermal regeneration) Porous collagen-glycosaminoglycan
Peripheral nerve regeneration Porous collagen-GAG copolymers
Skin regeneration (plastic surgery) Porous collagen-GAG copolymers

Porous collagen-GAG copolymers

Intradermal augmentation . . .
Injectable suspension of collagen particles

Gynecological applications Sponges

Drug-delivery systems Various forms
= KapdlayyelokEG EQappoyéG = ETToUAwGon TTANYWV =  AIoOnTIKES TTapEUPAOTEIC
=  Avayévvnon VEUPpWVWY =  EmouAwon eykaupdtwy =  KaBapiopoi
=  Avayévvnon d€pHUATOG »  [IAQOIKA XEIPOUPYIKN

HAwakr| Evépyela 23



HAwokn Evépyela

/\ETTTAL UMLEVLAL KOLL ETILOTPWOELC
Non-fouling surfaces
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Non-fouling surfaces
Ti givai:
* EmMOoTPWOEIG I KATAAANAQ OIQNOPPWUEVEC ETTIPAVEIEC TTOU TTAPEPTTOdI(OUV
TNV XNMIKN 1N QUOIKA poenNon TwWV TIPWTEIVWY KOl KOATA CUVETTEIQ TNV
QVATITUEN KUTTAPWYV Kal BaKTnpiwv

» MTtropei va €ival opyavikéG | avOpyaves AETITEC ETTIOTPWOEIC (~ nNM) N
ATTAWG N XNMIKA 1 QUOIKA TPOTTOTTOINCN MIAS ETTIPAVEIQG

XapTAKTNPIOTIKEG TOUG IDIOTNTEG
= YOpo@IAIKOTNTA / YOpOpORIKOTNTA

= Mikpo/vavo TpaxuTnTa
=  KatadAAnAn xnuikn ouotaon

HAwokn Evépyela 25



Non-fouling surfaces

Kup16Tepn epapuoyi

= Atro@uyr TTpOOKOAANONG BAKTNPiwv
= ATTOQUYI OXNUATIOMOU BIOPIAY

=  ATtropuyr) NHOAuvoNng

*  AIQQOPETIKO TNG ATTOCTEIPWONG

XapTtakTnpioTikEG non-fouling eTTi@QAaveieg
» Emotpwoeig ToAu-aiBuievoyAukoAng (PEG)

» [loAu-akpuAapuidia
= Nano-patterned eTTIQAVEIES

HAwokn Evépyela

26



Non-fouling surfaces

“Nonfouling” Surface Compositions

Synthetic Hydrophilic Surfaces

*= PEG polymers and surfacants

Neutral Polymers
Poly(2-hydroxyethyl methacrylate)
Polyacrylamide

Poly(N-vinyl-2-pyrrolidone)

MNapadcsiypara sm@AVEIWVY TTOU  €XOUV
Xpnoipotoinoei yia aropuyn TpookGAAnong
TPWTEIVWY, AIMSiwv Kal gakXdpwv Kadwg
kai Baxkmnpiwv Omwg Streptococci kai
Staphyloccoci

Poly(N-isopropyl acrylamide) (below 31 °C)

= Anionic Polymers

=  Phosphoryl choline polymers

» Gas discharge-deposited coatings (especially from PEG-like monomers)

= Self-assembled n-alkyl molecules with oligo PEG head groups

= Self-assembled n-alkyl molecules with other polar head groups

Natural Hydrophilic Surfaces

= Passivating proteins (e.g., albumin and casein)

= Polysaccharides (e.g., hyaluronic acid)
= Liposaccharides
=  Phispholipid bilayers

= Glycoproteins (e.g., mucin)

HAwokn Evépyela

27



Non-fouling surfaces

Edbappoyeg

JUOKEVEC OUAOYNC aipatog Kol oUpwv
KaBetnpeg

ZUPLYYEC

O unxaviopot aAAnAenidpaong npwteivwv pe emidpaveleg Oa avantuxbolv eKtevéotepa o€
ENOMEVO HAdOnua

HAwokn Evépyela 28



HAwokn Evépyela

laTpLKEC LveC Kol upaopata
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lOTPLKEC LVEC KAl udaopoTa

Ti givai;

Me Tov OpO 1aTPIKA UPACHATa OPI(OUNE OAMEPO Eva NEYAAO EUPOGC
IATPIKWY TTPOIOVTWY ATTO TOUG ETTIOECUOUC £WC Kal Ta BIo-upAaouaTa,
TIC IVEG TTOU XPNOIJOTTOIOUVTAI VIO AvayEVVNO I0TWYV KAl T ayYEIOKA
EQQUTELATA

[0 TN TTAPAOCKEUN TOUC XPNOIUOTTOIOUVTAl CUVROWC PUOIKEC 1 OUVOETIKEC
OPYQVIKEG iVEG

Type

Chemical and physical aspects

Construction/useful forms

Comments/fapplications

Polyethylene {PE)

High-density PE {(HDPE): melting temperature Tm=125°C
Low-density PE(LDPE}:Tm=110°C,

Linear low-density (LLPDE)

Ultrahigh molecular weight PE {UHMWPE} {Tm=140-150°C),
exceptional tensile strength and modulus

Melt spun into continuous yarns for woven fabric
and/or melt blown onto nonwoven fabric

The HDPE, LDPE and LLDP are used in a broad range of health
care products

Used experimentally as reinforced fabrics in lightweight
orthopedic casts, ligament prostheses and load-bearing
composites

Polypropylene {PP}

Predominantly isotactic, Tm=165-175°C, higher fracture toughness
than HDPE

Converted to very high tenacity yarn by gel spinning

Sutures, hernia repair meshes, surgical drapes and gowns
Plasma filtration

Poly(tetrafluoroOethylene)
{PTFE}

High melting (Tm=325°C) and high crystallinity polymer (50-75% for
processed material)

Melt spun to monofilaments and melt blown to
nonweoven fabrics
Hollow fibers

Vascular fabrics, heart calve sewing rings, orthopedic ligaments

Nylon 6

Tg=45°C, Tm=220 °C, thermoplastic, hydrophilic

Melt extruded

Sutures

Nylon 66

Tg=50°C, Tm=265°C, thermoplastic, hydrophilic

Monofilaments, braids

Sutures

Poly{ethylene
terephthalate) (PET}

Excellent fiber-forming properties, Tm=265°C, Tg=65-105°C

Multifilament yarn for weaving, knitting and braiding

Sutures, hernia repair meshes and vascular grafts

HAwokn Evépyela
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laTPLKEC LVEC Kol udaopaTa

Application m Yarn Structure Fabric Structure

Arteries

Tendons

Hernia repair
Esophagus

Patches

Sutures

Ligaments

Bones and joints

HAwokn Evépyela

Dacron T56

Teflon

Dacron T56
Dacron T55
Kevlar
Polypropelene

Regenerated
Colagen

Polyester
Nylon

Regenerated
collagen

Silk

Polyester

Teflon

Polyethylene

Carbon in thermoset
Or thermoplastic

Matrix

Textured

Multifilament

Low-twist
filament
Multifilament

Monofilament

Monofilament

Monofilament
Multifilament
Monofilament

Multifilament

Monofilament

Multifilament

Monofilament

Wedt/warp knit

Straight/bifurcations
Woven/Non-woven

Coated woven tape

Tricot knit
Plain weave Knit

Woven
Knit/knit velour
Braid

Woven tapes

Epappoyég

|
Braid ]
|
|
Woven tapes ]
Knit/braids n

"EAgyx0o¢ Kal atro@uyr JoAuvong
Etrideopol

ETToUAwaon TAnywv

AvaAwaoiua YAIKG Yyieving
Epo@utetparta (apTnpieg — ouvOeaOl)
BioununTIKEG OUOKEUEG

31



laTPLKEC LVEC Kol udaopaTa

Texvntég aptnpieg moAveotepikol VPACHATOC

HAwokn Evépyela

BaABida kopSLAG KOAURLHEVN HE
TIAEKTO MOAUEOCTEPLKO LPaoHa

32


https://en.wikipedia.org/wiki/Artificial_heart_valve
https://en.wikipedia.org/wiki/Stent

laTPLKEC LVEC Kol upaopaTa

HAwakn Evépyela

image url

AvtifaKtnpLloKka
vpaopata
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http://textilecentre.blogspot.gr/2014/01/new-textile-finish-with-antiviral-and.html

Teloc Evotntac



Ye nepimtwon mov dev avadeEpeTal tnyn, To VALKO £xeL dnpLloupynBel amo tov
(6Lo tov dtdbaokovta.
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>NUELlwpa Avodopac

Copyright MNavernotipwo MNatpwv, Ovopa pélouc R peAwv AEN 2014:
EAeuBéplog Apavatidng. «BloUAka». Ekboon: 1.0. Natpa 2014. AwaBEoipo
amo tn diktuakn StevBuvon: https://eclass.upatras.gr/courses/CMNG2117/.
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Xpnuoatodotnon

To opov ekmaldeUTLKO UALKO €XEL avamtuxBel oto mAaiolo Tou
eKTIALOEVTLIKOU €pyou Tou dtdbdokovTta.

To £pyo «Avolkta Akadnpaika Madnipata oto MNaveniotipo ABnvwv»

EXEL XpNUaTodOTACEL LOVOo TNV avadlapopdwaon Tou eKTOLOEUTIKOU
UALKOU.

To €pyo vAomoleitat oto rAaiolo tou Emxelpnotakou Mpoypappatod
«Ekmaiidevon kot Ata Blou Mabnon» kat cuyxpnuatodoteital amo tnv

Evpwnaikn Evwon (Evpwmaiko Kowvwviko Tapeio) kot oo eBVIKoug
TTOPOUC.

W EMIXEIPHXIAKO [MPOITPAMMA |
7 M EKMAIAEYZH KAI AIA BIOY MAGHZH =// EZI-IA
o " enévdyon geny uowwvia zne yvione I UU/=£UIS
e

YNOYPTEIO MAIAEIAL KAl BPHIKEYMATAQN
Evpwmaikr ‘Evwon EIAIKH YNHPEXZIA AIAXEIPIZHE

Ei ko K 6 Tapeis
stk et Me tn ouyxpnpatoddétnon tn¢ EAAadag kat tng Evpwmnaikig Evwong
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>NUelwpa Adelodotnonc

To tapov LVALKO SlatiBetal pe toug opoug tng adeslac xpnong Creative Commons
Avadopd, Mn Eumopwkn Xprion MNapopota Atavopn 4.0 [1] R petayevéotepn, AleBvng
‘Exkboon. E&atlpolvtal ta autoteAn €pya Tplitwy m.x. dwroypadiec, Staypappota
K.A.TT., TOL OTIOLOL EUTIEPLEXOVTOAL OE QLUTO Kall Ta oTtoia avadEpovtal pall e Toug
OpPOUC XPNOoNC Toug oto «XZnueiwpa Xpriong Epywv Tpitwv».

OS0)

[1] http://creativecommons.org/licenses/by-nc-sa/4.0/

Q¢ Mn Epmnopkn opiletal n xpron:
* 10U Oev mepAaBAVEL AUECO ) ELUECO OLKOVOULKO 0dEAOC Ao TNV XPrion Tou £pyou, yla
To Slavopéa Tou €pyou Kal adelodoyo

* 10U Oev mephapBAvel olkovouLk cuvaAayr wg tpolnoBeon yia tn xprnon f mpooBacn
OTO £pYO

* 1ou 6ev npoomopilel 0To SLaVOUED TOU £PYOU Kal adeL0dOX0 ELUECO OLKOVOULKO OPEAOC
(rt.x. Stapnuioelg) amod tnv tpoPfoAr] Tou €pyou o SLASIKTUAKO TOTO

O dkatoUxo¢ pmopel va mapexel otov adelodoxo Eexwplotn adeLla va XpnNOLLLOTIOLEL TO €pYO yLa
EUOPLKN Xpnon, epocov auto tou {ntnOel.
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