OZET
UC BOYUTLU BiYOCOZUNUR IMPLANT FiKSATORLERININ
TASARIMSAL OZELLIKLERININ KARSILASTIRILMASI

Mohammed Mahmood Hasan HASAN
Istanbul Yeni Yiizyil Universitesi, Fen Bilimleri Enstitiisii
Yiiksek Lisans Tezi, Biyomedikal Miihendisligi Anabilim Dah
Tez Damsmani: Dr. Ogr. Uyesi. Erciiment Ozer
Subat 2021, 64 sayfa

Bu calismada, biyouyumlu ve biyocoziiniir bir malzeme olan natiirel polilaktit
kullanilarak iiretilen temel ortopedik fiksatorler (plakalar ve vidalar) tasarim ve tasarima
bagh dayaniklilik ozellikleri acgisindan karsilastirilmistir. Biyoc¢oziiniir olduklari igin
cerrahi miidahale ile viicuttan ¢ikartilmasi1 gerekmeyen ve Manyetik Rezonans (MR)
goriintiilemelerine engel olmayan polilaktit esasl plakalar ve vidalar, altigar farkli tasarim
kullanilarak 3B yazicida (ii¢ boyutlu yazici) iiretildiler ve "lig-nokta egilme", "¢ekme" ve
"tork" testlerine tabi tutuldular. Plakalar i¢in 2, 4 ve 6 mm kalinlikta ve "deliksiz", "1
delikli" ve "6 delikli" olmak tizere 9 farkli model tasarlandi, natiirel polilaktit kullanilarak
tiretildi ve "ilic-nokta egilme" testlerine tabi tutuldu. Test sonuglar1 Hatalarin Kareleri
Toplam1 Yontemi kullanilarak modellendi. Plak kalinliklari inceldikge, vida delikleri
cevresinde genisletme yapilmasinin "iig-nokta egilmeye" karsi dayanikliligi belirgin
sekilde arttirdigr tespit edildi. Vidalar i¢in 30, 50 ve 70 mm uzunluklarda, i¢i oyuk
(kaniillii) ve i¢1 dolu olmak iizere 6 farkli model tasarlandi, tasarimlar 3B yazicida natiirel
polilaktit kullanilarak tretildiler ve "¢cekme" ve "tork" testlerine tabi tutuldular. Cekme
testlerinde dolu vidalarin kaniillii vidalara gore % 30,0 ile % 44,4 arasinda daha dayanikli
olduklar1 gézlemlenirken, tork testlerinde kaniillii vidalarin dolu vidalara oranla % 300
daha dayanikli olduklar1 gézlemlendi.

Anahtar kelimeler: ortopedik fiksatdr, polilaktik asit, polilaktit, PLA
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In this investigation, basic orthopedic fixators (plates and screws) that are produced by
using natural polylactide, a biocompatible and biodegradable material, were compared
based on their designs and design related aspects. The plates and screws were produced
in 3D printer (three-dimensional printer) by using six different designs for each category
and using natural polylactide, that does not require a removal with surgical operation and
does not block Magnetic Resonance (MR) imaging, and subjected to "three-point
flexural”, "strain" and "torque" tests. For the plates, 9 different models were designed for
2, 4 and 6 mm thicknesses with "no hole", "1 hole" and "6 holes™ and are produced with
natural polylactide and subjected to "three-point flexural™ testing. Test results were
modelled using Residual Sum of Squares method. It is observed that, as the plate thickness
gets thinner, the need for the strengthening around the holes significantly increases to
increase the resistance against three-point flexing. For the screws, 6 different models were
designed with holes (cannulated) and without holes (solid) for three different lengths, and
the designs were produced in 3D printer using natural polylactide and subjected to "strain"
and "torque" tests. In the strain tests, it is observed that the solid screws are 30,0 % to
44,4 % more resistant to strain, while cannulated screws are 300 % more resistant than the
solid screws againts torques.
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