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NowvotexvoAloyia

Richard Feynman Norio Taniguchi
1918 - 1988 1912 - 1999

“There’s Plenty of
Room at the Bottom” “Nanotechnology”




NavoteyxvoAoyia

K. Eric Dexter n US National
Originate Molecular The 1% Nanotechnology Nanotechnology
Nanotechnology Concept Journal Initiative Founded
AFM 1% Feynman
invented prize awarded
1974 1985 1989 1991 1997
# ® ® @ *— =
1977 1986 1990 1993 2000
The 1* Fullerene Carbon Nanotube
Discovered Discovered
Norio Taniguchi The 1% Nanotechnology 1% Nanotechnology
The 1% to use the term Meetingat MIT Company Founded
“Nanotechnology”




EriotApn MnXOVLKA Texvoloyia

Navoteyvoloyia




NowvotexvoAoyia

Navotexvoloyia
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MaKpPOKOOMOG KBavrounyavikn




nano-

Navotexvoloyia
Oplopol
Navo




NavotexvoAoyia
Oplopo¢

o National Nanotechnology Initiative ( https://www.nano.gov)

* Nanotechnology is the understanding and control of matter at dimensions between
approximately 1 and 100 nanometers, where unique phenomena enable novel applications.
Encompassing nanoscale science, engineering, and technology, nanotechnology involves
imaging, measuring, modelling, and manipulating matter at this length scale.

U

Navotexvoloyia €lvol n katovonon Kol 0 €AEyxoc TNG
UAnc oe Olaotaoslc 1-100nm, Omou  povadka
bOLVOUEVAL  EVEPYOTIOLOUV  KOLVOTOUEC  £PAPUOYEC

MNept\apBavel tTnv E€moTAUN, TN MNXOQVLKA KoL TNV
TeExvoloyia otn vavokAipoka AoxoAsital pE TNV
QTELKOVLON, TN METPNON, TN HOVTEAOTIOINON, TO XELPLOLO
TNC UANG o€ autn TNV KAlpaka.




Metric prefixes
Nanois one billionth of a meter!!!

Prefix Unit abbreviation Exponential factor Meaning Example
tera T 107 1000000000000 1 terameter (Tm) = 1 x 10”m
giga G 109 1000000000 1 gigameter (Gm) = 1 x 10°m
mega M 10° 1000000 1 megameter (Mm) =1 x 10°m
kilo k 10° 1000 1 kilometer (km) = 1000 m
hecto h 102 100 1 hectometer (hm) = 100 m

da 10 10 1 dekameter (dam) = 10 m

10° 1 1 meter (m)

deci d 107! 110 1 decimeter (dm) = 0.1 m
ceni ¢ 102 17100 1 centimeter (cm) = 0.01 m
milli m 103 171000 1 millimeter (mm) = 0.001 m
mico 10 171000000 1 micrometer (um) =1 x 10 *m
pico p 107 1/1 000 000 000 000 1 picometer (pm) =1 x 10 m
femio f 10" 1/1 000 000 000 000 000 1 femtometer (fm) =1 x 10 *m
atto a 1018 1/1 000 000 000 000 000 000 1 attometer (am) =1 x 10 *m




NavokAipaka

Macroscale Microscale ~ Nanoscale
is what can be seen with objects can be seen with an objects can be seen with
naked eye optical or electron microscope electron microscope or AFM

Microscale

1X10%m  1X10%m  1X10%m  1X10%m
lmm  10um  10pm 1pm

Specialized techniques
are required o observe
l nanoscale objects.




NavokAipoko

Howsmallis nano?

Human hair =~ 40.000 nm thick

Page of a book ="~ 100.000 nm thick

Child of 1 m height = 1.000.000.000 nm




NavokAipaka otn ¢duvon

Lizards Gecko OoctpaKkoeldn Tupt Mimolette



NoavoKALLOaKO OTNV TEXV

s Xpnon amo EAAnvec kot Pwpaiouc yla SLokoopnTlkoUug oKomouC

** O Michael Faraday evtomioe TiIc OL0POPETIKEC LOLOTNTEC TOUC OF

OXEON LLE TOV CUMTIOYN XPUOO
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Edbappoyec tnc Navoteyvoloyiog




Tpodua Yéavon

|

Proveorrespondto | safey ‘ ombc::;e:.ig;:;:“d AdLaBpoxa VALK, adetlodatlpa,

QVTLULKpOBLOKA K.Q.

Optimal Characteristics

Food |

Ice creams do not spoil
Hot dogs decrease cholesterol




Evépyela - MeplBaiiov

fracture and release

of solute (2 s)

Mnataplec, BlokaUolpa, UTIEPTIUKVWTEC, diATpa, dwToPoAtaika,
avtlppumaveon, K.q.



Evépyela - MeplBaiiov

fracture and release

of solute (2 s)

Mnataplec, BlokaUolpa, UTIEPTIUKVWTEC, diATpa, dwToPoAtaika,
avtlppumaveon, K.q.



HAektpovikn - H/Y - Mnxavikn
Kwntn tnAedwvia

Mvnun, Tpavoiotopc, chip.

NovopNXaVES, VOVOPOUTIOTC




AVIXVEUTEC silica

aerogel

'EEUTVEC OTOAEC

lwavvnc MixaAoudnc




Biopnxoavia

AEPOVAUITTNVIKE]), XNIUELA, UAIKOA-KATAOKEUEC




Edappoyécg tng NavotexvoAoyiag




Navolatpiki

H vavolatplkny amookomel otnv mpeoAnyn, Owayvwon Kat
Beparmeia TwWV VOONUATWY LE TNV XPNON TWV VOVOCSWHATLOLWV




Odovtiatpikn

MNeplodovtoloyia
OpBodovtikn kat Koopntikn Odovtiatpikn
'priyopn EmoUAwon

Metadopa pappakou
Avwéuva
Torukr AvaioOnoia Me au§npevn erlekTikoTNTA
ZTOXEUON

Dentifrobots Xwpic BeAdveg
piyopa, aveta

Xwpic mopevePyEeLEC




Frewmnovia

Plant Production Animal Production Animal or Plant Health

Delivery of DNA to plants Nano tube sensors to detect | | Detect pathogens
hormone level changes

Nanoparticles in pesticides




Ktnviatpiki

Nano vaccines / Nano sprays v’ Nano pharmaceuticals — Drug delivery system
v’ Diagnosis
v Nano therapy

Df\:qhoood

! Gukdr m— Advantages of DDS

I Q&O e & Time-controlled

amssmse | o Spatially Targeted
& * Self-regulated
O * Remotely Regulated

P * Pre-programmed

Untargeted drug delivery Targeted drug uvlw«y cs “'ll"v O.l.l.
A B ' C-I receptors




KoopetoAoyia

Nanoparticles that are less than 100
nanometers in length are commonly used in
sunscreen in the form of micronized Zinc
Oxide and Titanium Dioxide, to protect skin
from UV rays.

Nanogold particles are used in anti-wrinkle
creams for revitalizing skin. Nanosilver

particles, with its antibacterial properties,
are primarily used in soaps, shampoos,
and wet wipes.

Nanotechnology is primarily used in
skincare and sunscreen products, which
together make up over 25% of global
personal and beauty care sales.

| Companies using nanotechnology include J&J,

Estee Lauder, Avon, and La Prairie. L'Oréal, the
sixth top nanotech patent holder in the US, is
the most prominent user ofnanotechnology,
and spent about 3.7% of its fiscal 2013
revenues of 531 billion on R&D.

Despite massive contribution to the
cosmetics industry, the use of
nanotechnology is debated due to the
risk of nanoparticles penetrating into
human organs, which may lead to

@ serious damages.
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NavolaTpiki




NMpoAnyn

Navo-guBoAia

mRNA coronavirus vaccine






Aldyvwaon

NMapdyovreg
Navo-aig@nrijpeg avriézong yia Avoagoloyikég
B HOPIaKI) ATTEIKOVIOT g€eTdoeIg




Navoaiodntinpes (NavotrpopBoAa)

VOC

7 detection for
" ) disease
diagnosis

AVAAUGCK EKTTVEOUEVWV CWHATLSLWV KoL AVIXVEUGT TTTNTLKWV OPYOVIKWV
EVWOEWV OV oxetilovtal pe uPnAn mbavotnta VMAEE{NE KATOLWY VOGWV



Taxgia aviXveuan avrTiyovwyv Kai
AVTICWHATWYV

ZNHOOPEVO Iowtoyevég AgvteQoyevég o
Brootumhoxo avtiompo avtiompa 1gG/1gM
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ITeowoyn delypatog Ieoloyh o0Cevéng Test Control AmopoodnTinn empavelo

K Mopro IgM
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XTayovo deiypaTog MiproTeG
nwpog perétn Yo Navooopoatidie xpveov T —
TUPOVGia pe avriyéve Loikov 100 )ICgG s
UVTICONATOV OTNV EMPAVELL TOVG
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NavocopoTtidio ypusov AVIIVELTIG
ne avriyéva SARS-Cov-2  IgM
TV EMLPAVELD. TOVG

I“




Ozparreia

ZuoTipara peragopdg Fovidiaki) Ogparreia
cpappdxwv

¢

%ﬁa
w{' Metallic/

inorganic
NPs




TpoTTOoI ZTOXEUONGS

V 4

MaBdntwkn Xtoxevuon

H mnaBntkn otoxsvon Paotletor otnv  auénuevn
Slamepatotnta TWV aAyyelwv Kol TtV Eenidpaon
oUYKPATNONCG, PAWVOUEVO YVWOTO w¢ «EPR effect».

V4

EPR effect: Enhanced permeability and retention effect.



TpoTTOoI ZTOXEUONG

%

Evepyntikn Ztoxeuon

H evepyntikn otoxsvon efetalel PLodeikteg mou
gvtorl{lovtal oOTtnv €MGAVELXL TWV  KOPKLWIKWV
KUTTAPWV KAl TIOU €lval povadlkol avaloyo HE TO

£100C OyKoU.




NovioiaKN OgparTreia

in 0ivo ex 0ivo

( Cells removed from Therapeutic gene

) [ patient and cultured

Cells transfected with

Therapeutic gene

therapeutlc gene

Modified cells introduced
in the patient

J
|
{
CATIONIC POLYMER
/ ) DNA POLYPLEXES
- o
~—

Liposormes

Core-shell nanofibers

siRNA POLYPLEXES



Ozpatreia

Navo-ermbepata He ovaAyntikn
dpaon.

H efoubetépwon TwV VEKPWV
KUTTAPWV yLoL TNV EMOUVAWON HLOG
nmANyng HE vovoowpatidla o€
emiBepaTa.

Navo-ompélt Ba kAeivouv vyl
alpootaon.




Ogparreia

AvayzvvnTikin laTpiki

Artificial Retina




O£payvwoTIKN

NMapayovTec avTifeonc yia HOPIAKA ATTEIKOVION

Raspberry SPIONs
Post-contrast (1 h)

Targeting )
medic aton {




Taéwvounon NavoiAkwy
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NavoUAka
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NavoUAlkad

Categorization, based on: i) 'V'Ofph°|°gv

'A
l o' 4
N b ;- "7:' <
i) Dimensions P o ,
| l .‘ ’
Heterogeneous Nanostructured Materials with Different Morphologles

al._-‘o.-" .‘
0 @ 1-D / L\

d)

: : Carbon Nanotube
-Sh
Som ot Heoophtkly Based Composite Electrode | Graphene Based Composite

Mesoporous Composite Electrode
e) h) ! k)
Nanoparticles Encapsulated
in zaon oW Nanos::h:re Coaxial Nanowire Array Carbon Coated Nanoplates Microporous Composite Electrode
9] f) l)

v

Composite Nanoparticle Composite Nanowire Array Carbon Coated Nanobelts Future 3-D Electrode




inorganic

't-.:_ L. Au

Mesoporous  Gold NPs

silica NPs
A

atiads
.i' ok
o

Quantum Paramagnetic NPS

Dots

NavoUALKQ

iv) Chemical structure and composition

organic
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Liposomes
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Micelles Dendrimers

hybrid

Combination of
organic and
inorganic
materials




XopoKTNPLOTIKEC IdLoTNTEC
NovoUALKwV

EAeyxopuevo peyebog

>TaBepotnta

Blodpaotikotnta

BlodlaBeopotnta

MeyaAn eAeUBepn emipaveLa




Navoowuartidia Le
ebapuUOYES oTnV latpLki




MetaAAika Navoowportidia (MNPs)

o Navoowpatidla amoteAoUpeva amo UETAAAA 1] TTOPAYWYA QUTWV
(rt.x. o€eldbla, couAdidia)

o Ta vavoowpatidla XpnoLULomoLloUvToL oo TV apyoLoTnTa Yo KN
LatpkoU ¢ okomouc, aAAd Ta vavoowpatidla TTOAUTIHWY HETAAAWY,
OAUEPQ, YVWPLIOUV TIC TIEPLOCOTEPEC BLOLATPLKEC EDAPOYEC.

o EUkOAn ouUvBeon oe omowodnmote pEYEBOC Kol oYAUO Ko

duvatotnta npacivng ocuvBeonc




Navoowpotidia Navoowpatidia Navoowpatidia
Xpuoou Apyupou XaAkoU
(CuNPs)

Navoowpotidia Navoowpatidia

' , Navoowportidia
IpLélov MoaAAddou

NEUKOXpPUGOU




Navoowuartidia
alovutviou/nupttiou
(Aluminosilicate nanoparticles)




Navoowuatidia alovutviou/mupitiou

Noavoowpatidia ano alumina (Al,O3) 1 silica (SiO,)

Muwkpec moAupwodoplkec aluoidec mou cuvdEovTal
ue alumina n silica

& EmttaxyUvouv TO PUOLKO HNXOVIOHO TiNENC Tou
QLUOTOC, MELWVOUV TNV OLUOPPOYLOL KOL ETILTPETOUV
avtolaon.

Ma, H., Jiao, K., Xu, X., & Song, J. (2020). Synthesis and Characterization of a New Aluminosilicate Molecular Sieve from
Aluminosilica Perhydrate Hydrogel. Materials (Basel, Switzerland), 13(23), 5469. https://doi.org/10.3390/ma13235469




Mayvniwka Navoowuatidio



Mayvntika Navoowpatidia
15L0TNTEC

Mayvntikd@ vavoowportidia elvol  autd  Tou
aroteAouvtal €€ OAOKANPOU OO LOYVNTLKO OTOLXELOL
(Fe, Ni, Co) N TePLEXOUV KATIOLEC TIOOOTNTEC OEF
koBopny popdn N oe popdn EVWOEWV HE AAAA
oToLXela, KAl KUpLlwe oéeldLa Touc.




MBaveg AvemOupuntec Evépyeteg twv MINPS

© Apyupia/ApyUpwon: Mopatetapevn €kBeon o€
OKEUOOMATO TIOU TIEPLEXOUV APYUPO (Seppatikh
emadn, xpnon amno otopotoc (per os))

© Kepatosldbomabeleg KOLL ETUMEPUKITLOEC
mapoTNPOUVTAL O SO0ELC Blopnxaviknc €kBeong
(AgNPs)

O OpouPwaon, ovoooAoOYIKEC SLATAPAXEC KL ALUOAUON

(AUNPs)




MBaveg AvemOupuntec Evépyeteg twv MINPS

© Awtapayxec otnv epfpuoyeveon ota zebrafish

(AuNPs, AgNPs kat PtNPs)

@ Neuvupotoélkotnta o€ KUTTOPLKN oELpA
darokutoxpwpatoc (CuNPs kot MnNPs)




Awadopa 6N vavoowpoTtLdOilwv

Organic nanoparticles

Polymeric nanosphere Polymeric nanocapsule
’ Polymeric micelle Liposome Dendrimer
' 3120, N
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Inorganic nanoparticles

Iron oxide nanoparticle

Gold nanoparticle

Quantum dot







KBavtika Kokkio

R Ta KPavTKA  KOKKiOL  Elvol  nULOywyLpoL
VOVOKPUOTOAAOL , LLE TUTILKO EUpOC 2-10 nm

E
B e
I
&

Ot Wotntec toug OladEPOUV ATTO OWUTEC TWV
QTOUWV KOl TWV CUUTTAYWV UALKWV

Antotehouvtal ouvhBwg amd peTala  (kupilwg
kKaoulo, Pevdapyuvpo, ceAnvio K.a.)

E
B e
I
&

] [Mopayouv povoxpwpatiko ¢OopLopo

H xprnon touc Bewpeital aopainc (?)

Wagner, A. M., Knipe, J. M., Orive, G., & Peppas, N. A. (2019). Quantum dots in biomedical applications. Acta
biomaterialia, 94, 44—63. https://doi.org/10.1016/j.actbio.2019.05.022




KBavtika Kokkia
Xpwpoa vs Mgye0oc¢

Color Control by QD Particle Size

Core Size

Number of Active Centers 30 ATOMS

Depending on size,

quantum dots emit different color light

due to quantum confinement.

lllustrated is the range of QDs with emission
gradually stepping from violet to red.

4 L 4 ®
e®e2¢%2¢%

c'b:c‘b
Rt ™

150 ATOMS

LIPID
STABILIZER
SHELL
CORE

QD Structure




DwroKkaTaAUTLKA
Navoowuartidia



POwrtokataAvutika Navoowpotidia

Elvat uAwka, onwg TiO,, ZnO, NiO, RuO,, WO,, CdS.

Ertitpenouv tnv €Aeyxopevn Ppwto-evepyormnoinon

TOUC

AflomoloUvTtal og OQVTLULKPOPBLOKEC dapPUOYVEC Kall
epapuoyec pwtoduvaulkng Bepareiac.

Lagopati, N., Evangelou, K., Falaras, P., Tsilibary, E. C., Vasileiou, P., Havaki, S., Angelopoulou, A., Pavlatou, E. A., & Gorgoulis, V. G.
(2021). Nanomedicine: Photo-activated nanostructured titanium dioxide, as a promising anticancer agent. Pharmacology &
therapeutics, 222, 107795. https://doi.org/10.1016/j.pharmthera.2020.107795

Lagopati, N., Kotsinas, A., Veroutis, D., Evangelou, K., Papaspyropoulos, A., Arfanis, M., Falaras, P., Kitsiou, P. V., Pateras, I,
Bergonzini, A., Frisan, T., Kyriazis, S., Tsoukleris, D. S., Tsilibary, E. C., Gazouli, M., Pavlatou, E. A., & Gorgoulis, V. G. (2021).
Biological Effect of Silver-modified Nanostructured Titanium Dioxide in Cancer. Cancer genomics & proteomics, 18(3 Suppl), 425—

439, https://doi.org/10.21873/cgp.20269




Photocatalysis Process




MgBoboL ZuvBeang

A “Top:down"
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Apxec ouvBeonc MNPs

B Top-down: Xpnoluomolel UALKO TIOU UTIAPXEL OE€
LLOLKPOOKOTILKN KALHLOKOL KOl KATAANYEL OE UALKO OTN

vavokAlpaka

m Ocswpeital anAn peBodoc aAlad eivol akotdAANnAn
yLo mapoywyn LeyaAnc KALLaKoG

B Bottom-up: xpnowlomolel atopa KAl poplo Ta
oroia dSnuLoupyouvV TEALKA VAVOOOUEC

= Eival ev yevel olkovoulkni peBodoc




MgBobol




Mg£Bodol Xapaktnplopou

YIApXouv TIOANEG TEXVIKEC XOPOKTNPLOUOU, HE
0TOXO ™0 neAETn TWV bUCLKOYXN LKWV
XOPOAKTINPLOTIKWY Kol T  MHopdoloyio  Ttwv
vavoowpatidiwy




Avayevvntikn latplkn

H avaysvvntikl watpwkil  eivalt éva  ovobuOpEvo
TLIOAUETILOTNMOVLKO TIESLO TTOU OTOXEVEL OTNV OQIMOKOATACTAON,
dlatpnon R €vioxuon LOTWV KOl CUVENWG AELTOUPYLWV TWV

opyavwv.




Avayevvntikn latplkn

Ta kUttapa twv OnAactikwv ocvunepipEpovral in vivo o€
amoKplon ota BloAoylkd onpata mou AapBdavouv amo To
neplBaArlov, to onoio gival dopnpévo amno eaptipoto otnv
KALLOLKOL TWV VOLVORETPWV.

Ta UAKKA TOU XPNOLUOTIOLOUVTOL OTNV EMIOKEUR TOU
ovOpWMVOU CWHATOC TMPEMEL VO OVOATIAPAYOUV TA CWOTA
oquata Tou Kabodnyouv ta KUtTOApO TMPOC Mo emOuunti

ocvunepidpopa (Broppntikn).




Avayevvntikn latpikn

H vavotexvoloyia dev gival povo Eva e€alpeTiko epyaleio yua
TNV nmopaywyn UALKWV SOMWV TOU MiIpouvtal ta BLloAoyika,
OAAGd KOl TNV UNMOCXEON TOAPOXAC OIOTEAECHOATLKWVY
OUCTNHATWY SLAVOUNAC.




BloUAKOL

To 1987, 660nke 0 oplopoc tou BLoUALkoU wc e€Nc: “ biomaterial
is @ non-viable material used in a medical device, intended to
interact with biological systems”

(European Society of Biomaterials Conference (ESB), 1987).
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Joint Replacements Hip Replacements Heart Valves

w

%

Dental Implants Skin Repair Devices
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Cochlear Replacements Contact Lenses




BloUAKOL

s Skin/cartilage
Drug Delivery

Devices
Ocular implants

Orthopedic Bone
screws/fixation replacements

Heart

valves
BIOMATERIALS

Dental Implants Dental Implants

Biosensors
Implantable
Microelectrodes




Avayevvntikn latpikn

H avayEvvnon Twv LoTwv Unopel va tpokU P eL e To cuvOUAOHO
(wvtovwy  Kuttdpwv Tou  Tpoodidbouv  Puwolpotnta Ko
AELTOUPYLKOTNTA, KOl LKPLWHATWY Ylot Tn umootnpln Ttou

KUTTapLKoU TToAAammAacLoooU.

1. Artificial Organs: Medical Devices




IKplwpa

To Kplwpa eival pla mpoowplvy SopA ToU XPNOLUOTIOLELTAL YL
TNV urnootnpLén.




IKplwpa

TLXpelalOpOOTE ATO TA LKPLWLOTOL:

1. Biocompatible

2. Biodegradable

3. Chemical and Mechanical Properties
« 4. Proper architecture

oV g8




IKplwpa
APYLTEKTOVIKN)



loTopNXaVIKNA

Tissue engineering: a fascinating, multidisciplinary field

- Implantation
/ L5

- ﬁ‘t Patient -
Growth fac‘t% f-

CoeX|s.tence, synergy, Cell expansion
harmonic orchestration Tissue development

Cellisolation

3D scaffold




EpyaAsia

« Cells
— Living part of tissue
— Produces protein and provides function of cells
— Gives tissue reparative properties
« Scaffold :
— Provides structural support and shape to construct /5"
— Provides place for cell attachment and growth 1 are T,
— Usually biodegradable and biocompatible
« Cell Signaling
— Signals that tell the cell what to do
— Proteins or Mechanical Stimulation

T
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EpyaAsia

scaffold/matrix soluble factors
—» made by cells or synthetic

~» various release profiles

I : ':5\:\ .

— precursors and/or

differentiated . .
— usually autologous integrated implantable

* or injectable device

- ' .:.‘ :




Quowka BloUAKA

Agarose, alginate, cellulose, collagen, chitosan, chondroitin
sulfate, fibrin glue, gelatin, hyaluronic acid, silk fibroin

OH OH o
OH 0= OH
O | o Ao oo™ T
HO Y
n
7 oH N OH
L OH dn
Py )
07174?\.,"“/ ..»O\J."”“/ N COOH
LIS P 0 O __H,GOR;
N [L;,r / —0 H Ry }—o0
OH
L0 0 f‘ LES ORj3 o)

""NE'NW“'" £ o ; 0 Q HO NHZB H"IGW ‘
\ st HO (o) d n N
\ N i NHE H
\ .2 OH n
o h N NH,

ﬂ“‘ - OH OH . o f”HH ¢ et

-H"‘[';? N O O D N*-\_\___/]‘-a ,\l.-fN\-.vt’L‘ T .—-'h*-\_\___,-"L-N "“\1
~ 0 O HO O : a i e
1 |Ho o -




2uvOetika BloUAka

poly(a-hydroxy esters), poly( e-caprolactone), poly(L,D lactic
acid), poly(ethylene glycol/oxide), poly(NiPAAmM), poly(propylene

fumarate), poly(urethane), poly(vinyl alcohol)
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NoawvotexvoAoyia 6TnV LOTOMNXOVLIKNA

H vavotexvoloyia pmopel va SwOeL VEX TPOOTTIKA OTNV
LOTOLNXOLVLKH).

Navodounueva kptwpato e 3-D TTOAUTIAOKEC QPXLTEKTOVLKEC
Kol €EATOMIKEVUMEVN O©UVBECN TMPOOOMOLWVOUV TO in  Vivo
nepLBAaAlov.




AvoyEvvnon ooTwyV

Ta BLoUALKA TTOU XPNOLUOTIOLOUVTAL VLA TN MNXOVLIKA TWV OOTIKWV
lotwv Tephapfavouv vavoidpoluarmartitn, Titavio, dwodoplkod
acBEotlo, o&eidlo tou ypadeviou, vavoowAnvec avOpaka
EVWOELC AUTWV




AvoyEvvnon ooTwyV

OL emidpaveleg A oL tplodldotates VoVoOOUEC ELPUTEUUATWY TTOU
Hipovvtal  koAvtepa ta  Puololoykd TeplBaAlovia  TNG
EWKUTTOPLKNG LATPOC TOU 00TOU O0TNV KAAALEPYELA, UTTOPOUV VAL
POAYyOuV v OOTEOYOVLIKN Sdladopormnoinon TWV
BAOOTOKUTTAPWY TIOU ELVOL ONMOVTILKA YloL TN MUNXOVIKA Twv
OOTIKWV LOTWV
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AvoyEvvnon octTwyv
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Figure 1: The application of nHA scaffolds in bone tissue engineering.
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Ti surfaces modification

nHA/carbon
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Figure 2: The effect of titanium surfaces modification on stem cell.
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AvoyEvvnon octTwyv

‘Eva¢ onMavIKOG 6TOX0G OTNV HNXOVLKN TWV LOTWV £ivat n
Kotovonon Kol O €AEyXoC TWV TOPAYOVIWV TOU
KATEVOUVOUV TOV KUTTOPLKO TOAAQMAQOCLOCGUO KOl TN
Swadoponoinon o€ Ml EWOKA KUTTAPLK OELPA OEF
nepBailov vavokALpaKo.
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SEM image showing biomineralization in untreated (a, d, g),
argon treated (b, e, h), and nitrogen treated (c, f, i )
microfibers (a c), micro/nanofibers (d f), and nanofibers (g, h)

15kV x1,000 10um 10 40 SEI

15kV  x1,000 10pum 11 36 SEI

(a) (c) (e) (g)
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Figure 4: The application of stem cell on 2D or 3D scaffold for spinal cord injury.
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| Review for this Journal

Propose a Special Issue

Alginate-Gelatin Hydrogel Scaffolds; An Optimization of Post-Printing
Treatment for Enhanced Degradation and Swelling Behavior
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