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Biocompatibility of Porous (Ti-Zr)
Scaffolds

Eng. Jehan AlEstwani ¢
Mohallab AlDawood ®
Dr. Faten Ajeeb ©
Abstract

Bone injuries often require the implantation of biomaterial to heal
and recover the damaged bone, Porous Titanium alloys are widely
used as implants in orthopedic applications, the mechanical
properties of porous Titanium alloys should match those of natural
bone in order to obtain a functionally satisfactory implant, and
Titanium scaffolds must have a higher porosity from (40%).
However, these alloys cannot achieve direct attachment to bone and
support the formation of new bone tissue without increasing the
bioactivity of the surfaces of titanium alloys, where chemical
treatments are carried out on the surfaces followed by immersion in
simulated body fluid (SBF). In this research, porous scaffolds were
prepared from (70%wt Ti-30%wt Zr) by using Powder Metallurgy
method, the mechanical properties of the sintered samples were
determined by compressive test, the porosity of sintered samples
was calculated to ensure that the required porosity of scaffolds was
obtained. To modify the metal surface of a sample to bioactive it,
The following chemical treatment was performed on this sample
(alkali_ CaCl, heat and hot water) then the sample was immersed
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) Assistant Professor at the Mechanical Engineering Department, Faculty
of Mechanical and Electrical Engineering, Damascus University.
) Teacher at the Biomedical Engineering Department, Faculty of
Mechanical and Electrical Engineering, Damascus University.
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in (SBF) for three days, then the chemical composition of the
treated sample was determined to compare it with the chemical
composition of a sample that wasn't immersed in (SBF) by (EDX)
device (Energy Dispersive X-ray Fluorescence Spectrometer). The
results showed the presence of phosphorous in the sample
submerged for (3days) in simulated body fluid (SBF). The
experiments were conducted at the Higher Institute of Applied
Sciences and Technology.

Key words: Titanium alloys, Scaffolds, Powder Metallurgy,
biocompatibility.
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0 = 17.738[Mpa] :a (4) daall Blaady) e daliall o< Jully
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Agal) (¢ ))) Jsha 3 dualall 5l Jia s ehaiall Gulyll JUEY ded ddadl)
£ L ehariall clall Juam) el 483 e SlyeS g slae dgay Gayha oo el
(i) g 48y < F0.5% ) chalall LAY Slea 8 55l (Gl
(L) o)) el LY Jokll :L, [mm]
all g5all Jlae Gan @ Jelae s 1(4) Aall g Jalae conais
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0.136
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1(4) Aasell fgy Jabra o 23 4k
Ao o0, -0y 8.20299525 — 6.152246438

Ae e —¢g  0.01787165972 — 0.01507880314
= 734.283[Mpa] = 0.734[Gpal.
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(EDX) Sl 4 Aiall giasi ¢l (21) Jeaal

:(5,6) liall Al ) e Uloan
1(5) Al laasSl a1 il (4) Jsaad)

el eaial) Ay siall Al
Ti 69.552%
Zr 22.836%
Cl 6.823%
Hf 0.584%
Fe 0.145%
Y 0.061%
tgsaad) Jilad) A 5 paiall (6) Adsall iliarsl) sl @il (5) Jsand)
el jeaial) L giall Al
Ti 68.803%
Zr 20.827%
P 9.129%
Hf 0.539%
S 0.203%
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