IHEPIAHYH

MEAETH EIIIAPAXHY THX APXITEKTONIKHX AOMHX KAI THX
ITYKNOTHTAX XIIOITQAOYX OXTOY XTIX AKOYXTIKEX
ITAPAMETPOYX TQN YIIEPHXQN I'A TH MEAETH THX
OXTEONOPQXHX XPHEIMOIIOIQNTAX MONTEAA XIIOITQAOYXE
OXTOY TPIXAIAXTATHX EKTYIIQXHX

H moapovoa SimAopatiky epyacio arookonel otn LeAETN TG EMIOPAOTG TNG OPYIKNG
JOUNG KOl TNG TUKVOTNTOS TOV GOYYMOOVS 0GTOD GTIG OKOVOTIKEG TOPUUETPOVS TWV
VIEPNY®V, LE GKOTO T PEATIOUEVN KATAVONGT] TG 0GTEOMOP®CNG KOl TNV OVATTTUEY
VEOV HEBOd®V dAyvmONG. ZVYKEKPLUEVQ, ONOVPYNONKAY OvTiypaa GTOYYDO0VS
0010V and moAvyaroktikd 0EL (PLA), Oeppomiactikn moivovpedavn (TPU) ko
noivpomvrévio (PP), pe oxetiki mosdtta 06100 avd povada dykov (BV/TV) 15%,
21% wan 34% avtictoya. Eniong dnuovpynnkay doxipwe (PLA) (PP) & (TPU) pe
otafepd eheyyxopevn doun, ko idieg avoroyieg 15%, 21% kot 34% ko e mhixog
doxidmv 0,2 kot dokipna PLA otabepng doung v (Tr.Th) 0,2-0,4-0,5 & 0,6 mm, pe

OoKOTO TNV TPOCOUOIMGT TOL 0GTOV Kot TNV 0EI0AGYNON TOV OTOTEAECUATOV.

O)o ta doxipa kotaokevaoOnkay pe ) péBodo g tprodidotatng ektonwong (3D
PRINTING) kot vroAnOnkav g melpdpoto vepy®v ot oroio LeTpnOnke n
TayOTNTO TOL Y0V péEsa amd to dokipo (SOS), n eachivion evpémwg PAcHOTOC
(BUA) pe ™ pébodo through-transmission. Eniong n omcoBookédaon (backscatter) pe
™ péBodo pulse-echo yia dVO €101 peTaAAAKTOV EGTIOK®VY Ko un eoTok®Vv (Focus-
unfocus) poypotomo|nke HOVo yio SoKipo TOV GToyyY®OoVS 06ToV. Ta VAKE TOV
YPNOLUOTOMONKAY Yo TNV KATOCKELT TOV dOKI®V TOv 06T0D £ivol TO
noAvyoraktikd o0&V (PLA), to moAvmporviévio (PP) ko n Beppomiactikg
noivovpeddvn (TPU), evd ta doxipo otabepng Soung KaTaoKELAGHN KOV LE TO VAIKO

(PLA).

H koatavonon g apyitektovikig Tov oroyy®oovg 06Tov gival orovdaiog
onpaciog £pyo Kabdg Hog EMTPENEL TNV TPOPAEYN KoL TNV OVTIUETOTIOT TOAADV
nafnocewv OTwg eivon  ooteomevia kot 1 ooteondpwon). H cdykpion twv
YOPOKTNPIOTIKAOV SOKIIUIOV GTOYYMAOLG 0GTOV [LE AVTIGTOLYNG TUKVOTNTAG dOKipL

otabepn|g daTopung amd 1010 VAIKAE B Bondnocel oty eay®y] GLUTEPAGUATOV Y10l



™V 0pON Kot KOTAAANAN ¥P1OT VAIKOV Ko OOUMV G TOUELS TNG EUPLOUNYOVIKNG Ko
Blototpikng texvoroyiag.
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ABSTRACT

INFLUENCE OF TRABECULAR BONE ARCHITECTUREAND MATERIAL
ON ULTRASOUND CHARACTERISTICS USING 3D-PRINTED
TRABECULAR BONE MODELS

The aim of this thesis is to study the effect of the initial structure and the density of
trabecular bone on the acoustic parameters of ultrasound, with the goal of
understanding better about osteoporosis and developing new diagnostic methods.
Specifically, replicas of trabecular bone were created from polylactic acid (PLA),
thermoplastic polyurethane (TPU), and polypropylene (PP), with a relative bone
volume fraction (BV/TV) of 15%, 21%, and 34%, respectively. Additionally,
specimens (PLA) (PP) & (TPU) with a stable controlled structure and the same
volume fractions of 15%, 21%, and 34%, as well as a thickness of 0.2, were created.
PLA specimens with a stable structure for (Tr.Th) 0.2-0.4-0.5 & 0.6 mm were also

prepared for simulating bone and evaluating the results.

All specimens were fabricated using the 3D printing method and were subjected to
ultrasound experiments to measure the speed of sound through the specimen (SOS)
and the broadband ultrasound attenuation (BUA) using the through-transmission
method. Additionally, backscatter using the pulse-echo method for two types of focal
and unfocused transducers (Focus-unfocus) was performed only for specimens of
trabecular bone. The materials used for constructing the bone specimens were
polylactic acid (PLA), polypropylene (PP), and thermoplastic polyurethane (TPU),

while the specimens with a stable structure were made from PLA material.

Understanding the architecture of trabecular bone is of great importance as it allows
us to predict and address various conditions such as osteopenia and osteoporosis.
Comparing the characteristics of trabecular bone specimens with specimens of the
same material but different densities will help draw conclusions for the appropriate
use of materials and structures in the fields of biomechanics and biomedical

technology.
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