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ABSTRACT

Marianna Panou, School of Chemical Engineering, National Technical University of Athens

The vital need for bone implantahich are able of regeneration, set biodegradable
nanomaterials of utmost importance. In this work 3D scaffolds for bone rebirth

promote cell growth, prolifation and mechacal endurance, were produced. It is
essential that the porosity is @ntomected, micre and macrestructured and

adequate for bone ingrowth, with pore size (>E00). It is noticeda significant

i mprovement of scaffoldds both mechanical
network, throughthe addition of CNTs. Hybrid chitosan/hydroxyapatite/PEO

scaffolds were prepared laybioinspired method anthe freezedrying process. The

Chit/HA powder was crofisked with Polyethylene oxide (PEGh molar ratio of

PEO/Chit 1/2,5Furthermorecrosslinkable polyethylene oxide/hydr@paite /chio-

san nanocompzites with nearly 1% CNTs and in molar ratio of PEO/QF25, were

prepared. The CNTs were added in the Chitosan solution during the first experimental
stage or into the final HA suspension. The properties of PEO are strongly dependent

on the polymer molecular weight, thus different cases were investigataliebng

the molecular weight of PE@nd itsdurationof polymerization.Artificial scaffolds

were soaked i nto s ichaacterized with SEMJIXR upiaxiald ( SBF)
compressiortest and CIScan Concering the findings,scaffolds crosslinked with

PEO showed a significant improvement in both mechanical strength and porosity, in
contrast with no crosslinkeshes andCNTs offeradditional cohesion argtrength

This in vitro study was presented in a pasaét the 6th Int'l Conference dFissue
Engineeringn conjunction with the 3rd Int'l Conference on Regenerative Biomedical
Materials entitled 'Developmenf 8D Bone Scaffolds of Chitosan/Hydroxyapatite
Polyethylene Oxide Throughr&eze Drying ProcessMoreover the study on CNT
reinforced scaffolds was approved at th8BE2017 conference, where | am the
speaker entitled 'Development of 3D Scaffolds of Hydroxyapa@@rbon
NanotubesBiopolymers for Bone Regeneration'. The ESB 2017 Conference also sent
a poster in which CNTFiee scaffolds are studied for their biological response,
ertitled éSynthesis and evaluation of hydy@patite/chitosan/polyethylerxide scaf
folds by freeze dryingé
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(20/20°C)
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(°C)

Viscosity 4.3 7.3 10.5 17.4 75 85 T00-900)

(cst, 100°C)

Heat of fusion - 151 146 155 180 192 172
(J/g)

Refractive index 1.460 1.467 1.469 - -

(np, 25°C)

Surface tension  44.5 44.5 44.5 -

{dyn/cm)
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soluble (s)/
insoluble (i)
polymer formula in water
poly(methylene oxide); (PMQ) (—O—CH,—),, i
poly(acetaldehyde) (—O0—CH=—),, i
|
CH,
poly(ethylene oxide); (PEO) (—O0—CH,—CH,—),, §
poly(propylene oxide); (PPO) (—O—CH,—CH—),, ;
|
CH3

poly(trimethylene oxide) (—O—CH,—CH,—CH,—),, i
poly(tetrahydrofuran) [O—(CH,),— .. i
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