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Facilitating Greater Osseointegration

Properties with a Deeply Porous Titanium
Scaffold on PEEK

International Society for the Advancement of Spine Surgery
(ISASS17) Meeting Highlight

Written by Lynne Schneider, PhD [1]

In the search to reduce fixation-related complications and infections associated with current interbody
fusion cages, investigators have pursued various methods for integrating a titanium surface onto
PEEK to promote osseointegration.

At the International Society for the Advancement of Spine Surgery’s 17" Annual Conference
(ISASS17) in Boca Raton, FL, Richard D. Guyer, MD [2] presented findings from a study that
compared surface abrasion and bone interface strength of implants with titanium plasma spray (TPS)
coating versus a deeply porous titanium scaffold surface on PEEK. Dr. Guyer is Co-Founder and
Fellowship Director of the Texas Back Institute in Plano.
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Dr. Guyer noted that “bioactive implants have changed the way we deal with fusions.” He explained
that while PEEK has favorable loading properties, it is biologically inert and hydrophobic, and thus
inhibits osseointegration. Coatings can introduce potential wear debris or abrasion when an interbody
fusion cage is inserted into the disc space.

This study compared surface abrasion and implant-bone interface strength (or osseointegration) of
TPS-coated PEEK (thickness 140um, pore size <50 um, porosity 20% to 40%) with a 3D titanium
scaffold, made of porous layers of titanium bonded together and injection molded with the PEEK
(Nanovis, Inc., thickness 750 um, pore size 500 um, porosity 70%).

The amount of device surface abrasion was assessed by measuring the percent reduction in mass of
each test sample prior to and after the load testing. An axial compressive load was applied and held
constant while horizontally displacing the abrasion block across each sample. Testing was conducted
using 7 different loads, from 100N to 1,000N in 150N increments; the abrasion block was placed
approximately 2.5 mm from the edge of the sample pad. Each sample underwent 10 horizontal
displacement cycles, in which the block cycled horizontally 0-25 mm using sine waveform with a
frequency of 0.1 Hz, to simulate abrasion.

Push-out testing was conducted by drilling holes 4 mm in diameter and 10 mm deep that were drilled
into the os frontale region of a swine. The implants were press-fit into the holes, and the skull sections
containing the implants were harvested 5 weeks later after the animals were euthanized. The push-out
testing was performed using an MTS machine with a push rate of 6 mm/min. Load-deformation
curves were used for the analyses. Shear strength (MPa) was extracted from the output to record the
bonding strength between each implant and the surrounding bone. Maximum force was normalized by
the actual implant surface area in contact with the surrounding bone when calculating shear strength.

Mean abrasion for TPS-coated PEEK ranged from 14% (at 100N) to 84% (at 1000N), compared to
less than 1%, regardless of the applied load, for the scaffold. Findings using the swine model reported

significantly greater mean push out strength of scaffold pins versus TPS-coated PEEK pins (10.2 MPa
vs 5.7 MPa; P<0.05).
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In summary, the study found that a deeply porous titanium scaffold on PEEK was associated with
significantly less risk of coating abrasion and significantly greater push out strength than TPS on
PEEK. When asked what he believes is the most pertinent factor contributing to osseointegration, Dr.
Guyer responded, “It is not technique or the substance, but rather the surface topography.” The deep
porosity of the titanium scaffold allows the bone cells to grow down and through the implant. Fusing
titanium onto PEEK allows it to become a desirable place for bone cells to attach to.

Footnotes:

Guyer RD, Abitbol J-J, Ohnmeiss DD, Yao C. Comparison of abrasion and osseointegration
associated with titanium plasma spray coated PEEK vs. a deeply porous titanium scaffold on PEEK.

Presented at: ISASS17, 17" Annual Conference, Boca Raton FL, April 12-14, 2017.
View Sources

Updated on: 06/08/17

Continue Reading

Patient Risk for Recurrent Herniation and Readmission by Annular Defect Size
[4]

Updated on: 06/08/17

Practice Services

e Register Your Spine Practice

* Practice Website Development

e Premium Practice Listing

Resources for Spine Professionals

* Case Submission Guidelines
 Clinical Trials

« Editorial Board

» Meetings and Events

* News and Research

» Spine Case Library

* SpineMonitor eNewsletter Archive
» Sponsored Resources

Policy and Contact

» About SpineUniverse

« Advertising Policy

» Advertising Opportunities
¢ Contact Us

 Editorial Guidelines
 Partners and Sponsors

* Privacy Policy

e Terms of Use

» For Patients

HON
@
CODE

CERTIFIED
11/2011

https://www.spineuniverse.com/print/professional/news/facilitating-greater-osseointegratio... 6/20/2017



Facilitating Greater Osseointegration Properties with a Deeply Porous Titanium Scaffold ... Page 4 of 4

YT Qomesdcne DAON B e
© 1999-2017 Vertical Health, LL.C
This information is not designed to replace a physician's independent judgment about the
appropriateness or risks of a procedure for a given patient. Always consult your doctor about your
medical conditions or back problem. SpineUniverse does not provide medical advice, diagnosis or
treatment. Use of the SpineUniverse.com site is conditional upon your acceptance of our User

Agreement
vertical £health

Source URL: https://www.spineuniverse.com/professional/news/facilitating-greater-osseointegration-
properties-deeply-porous-titanium-scaffold

Links:

[1] https://www.spineuniverse.com/author/47578/schneider

[2] https://www.spineuniverse.com/author/1446/guyer

[3] https://www.spineuniverse.com/sites/default/files/imagecache/gallery-

large/wysiwyg imageupload/3998/2017/04/14/cell_structure scaffold37198387 M cropped.jpg

[4] https://www.spineuniverse.com/professional/news/patient-risk-recurrent-herniation-readmission-
annular-defect-size

Cancel
Delete

https://www.spineuniverse.com/print/professional/news/facilitating-greater-osseointegratio... 6/20/2017



