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Proje Ozeti

Bu projede 4BB yontemle kemik dokusu icin sekil hafizali iskelelerin (implant)
tretimi hedeflenmistir. iskeleler biyouyumlu olarak tanimlanan polilaktik asit
polimerinden iiretilecektir. iskeleler siingerimsi kemigin morfolojisini taklit ederek
%90, %80 ve %70 gozeneklikte tasarlanacaktir. iskelelerin mimarisinde Re-
entrant, QSH, fistik-sekilli ve Chiral-petek olarak metamalzeme 0Ozellige sahip
(negatif Poisson orani) olan yapilar kullanilacaktir. iskeleler (i¢ boyutlu yazicida
nihai sekillerinde Uretildikten sonra sikistirilarak daha kuiglk hale getirilecektir. Bir
sonraki adimda sikistirilmis iskeleler isitilarak baslangictaki boyutlarina geri
doénecek. iskelelerin ne oranda hafizadaki sekillerini geri kazanmalari yiizde olarak
hesaplanacaktir. Hafizadaki sekillerini kazana iskelelerin elastik modull ve akma
mukavemeti gibi mekanik 6zellikleri de incelenecektir. Projede ideal iskele modeli
hem sekil hafiza kazanma ylizdesi hem de seklini kazandiktan sonra gosterdi
mekanik performansiyla belirlenecektir.

Project Summary

This project aims to produce shape memory scaffolds (implants) for bone tissue
using the 4DP technique.The scaffolds will be produced from polylactic acid
polymer, which is known as a biocompatible material. The scaffolds will be
designed at 90%, 80%, and 70% porosity, mimicking the morphology of
cancellous bone. The scaffolds ' architecture will use structures with
metamaterial properties (negative Poisson ratio), such as re-entrant, QSH,
peanut-shaped, and chiral honeycombs. After the scaffolds are produced in their
ultimate shapes on a 3D printer, they will be compressed and smaller. The
compressed scaffolds will be heated in the next step to return them to their
initial dimension. The shape memory properties of the scaffolds will be
calculated as a percentage of the pre-compression size they gained after
heating. Mechanical properties such as elastic modulus and yield strength of the
scaffolds that regain their memory shapes will also be examined. In the project,
the ideal scaffold model will be determined by its shape memory recovery
percentage and mechanical performance after shape recovery.
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