WEEK IN REVIEW

4 Structure vs Chemistry in
3D Printed Spinal Implants
>> Numerous factors can frustrate any
surgeons pursuit of osseointegration.
But two basic factors can be every spine
surgeon’s ace in the hole—structure
and chemistry. 3D-printed designs ap-
pear to be tipping the balance towards
structure. Here are the details.

Representation and Editori-

al Boards, Does it Affect the
Science? >> We've documented, as
have numerous journals, the latest be-
ing The Journal of Bone and Joint Surgery,
that editorial boards, surgeon society
boards and, indeed, the membership of
most orthopedic and surgeon societies
do not match the gender, ethnic or ra-
cial characteristics of the patient popu-
lations they serve.

-l AAOS Best Paper Award
Goes to NYU Langone
Research Team >> The best paper
in all of orthopedics for practice manage-
ment and/or rehabilitation for 2024, ac-
cording to the American Academy of Or-
thopaedic Surgeons (AAOS), came from
a team of researchers at New York Uni-
versity’s Langone Orthopedics hospital.
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e This W

Orthojpedics ;

eek

BREAKING NEWS

12 $20M Series B Extension Boosts
ACL Implant

13 ZimVie Closes Sale of Spine
Business — Re-Named Highridge
Medical

15 $33 Million to Truly Regenerate
Arthritic Joints

17 Mixed-Reality TKA Guidance Sys-
tem Announced

19 'What Do Referring Doctors Want
From Orthopedic Surgeons?
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Structure vs Chemistry in 3D Printed Spinal

Implants

BY ROBIN YOUNG

he logical argument goes like this:

if fusion is the goal—and many
factors can frustrate a spine surgeon
in pursuit of that goal, diabetes, smok-
ing, age, comorbidities—then which of
these two factors—structure or chem-
istry—is your osseointegration ace in
the hole?

And how do such innovative designs as,
for example, Camber Spine Technolo-
gies, LLC5s Spira implants, which could
never have been produced prior to addi-
tive manufacturing techniques, affect
osseointegration, support and fusion?

Better Osseointegration (Fusion)
Through Chemistry?

By definition, osseointegration is the
connection between living bone and
a load-bearing implant. Strong osseo-
integration means that the implant
becomes so fused with the bone, it can't
be separated without breaking. Osseo-
integration is one of the key definitions
of stability and long-term spine fusion
clinical success.

From experience, surgeons know
osseointegration is complex. In the
formative years of spine fusion (1990s)
more than one early implant developed
fibrous capsules, osteolysis or barely
detectable traces of wear debris on or
around interbody implants instead of
integrating with the surrounding bone.

In addition to using osteoconductive or
inductive bone void fills, the other early
strategies were to coat or bind thin lay-
ers of various metals or osteoinductive
ceramics such as hydroxyapatite, titani-

um, gold, titanium dioxide, diamond-
like carbon, or even tert-butoxides to
the implants surface. And those strate-
gies worked to a certain extent.

The most common of these bioactive
coatings was hydroxyapatite—which is
well known and well characterized.

The other strategy was to create a rough
nanometer surface which, again, was
able to demonstrate improved bony
fusion. Titanium and gold coatings
were also able to promote osteoblast
adhesion on the implant.

But, as studies have demonstrated,
these coatings have trade-offs—their
modulus of elasticity, for example, can
range from 10 GPa to 100 GPa (com-
pared to 1.0-2.4 GPa in cortical bone),
depending on the density of the coat.

Courtesy Camber Spine Technologies, LLC

Better Osseointegration (Fusion)
Through Structure?

3D printing has unleashed a flood
of creative implant design energy—
struts, curves, arches—and opened the
implant real estate for more bone graft
material. As 3D printing changed the
geometries of each implant, they also
altered the implants biomechanics.
Change biomechanics, change osseoin-
tegration?

If youre a fan of chemistry over
structure and your tools of the trade
include, for example, hydroxyapatite,
surface modification or other chemi-
cal interface, you may think all these
new designs are fine, but they're just
suspenders, while you still rely on
chemistry to be your “belt” in this
analogy.
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In a 2022 review and analysis of spi-
nal implant osseointegration and the
role of 3D printing which was pub-
lished in the Journal of Bioengineering
by authors Kia, Antonacci, Welling-
ton, Makanji, and Esmende wrote: “3D
printed implants have come into the

market, providing mechanical stabil-
ity with increased surface design for
bony ingrowth. While clinical out-
comes studies are limited, early results
have demonstrated more reliable and
quicker fusion rates using 3D custom
interbody devices.™

CAN SPINE
SURGERY BE

REIMAGINED

VIA Al?

Three Sharks Engage Dr. Isador’s Lieberman’s Pitch

REGISTER NOW
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7 PM EST —

DR. ISADOR LIEBERMAN
FOUNDER, PRESIDENT,
CHIEF MEDICAL OFFICER

In a recent Orthopedics This Week Master
Class, Bill Walsh, Ph.D., Professor at the
University of New South Wales and head
of one of the most active bioengineering
and testing labs in the world, said: “The
geometry of the implant dictates or drives
the biomechanics” and biomechanics
drives osseointegration and fusion.

Dr. Walsh has been doing osseointegra-
tion studies in his lab since the late 1990s
and has looked at the osseointegration
capabilities of more implants and materi-
als than most surgeons see in their life-
time. Furthermore, Dr. Walsh’s model for
testing implants and materials has been
validated repeatedly over the years.

The New Geometries OVER Chem-
istry for Osseointegration

Dr. Walsh has looked at the chemistry
and coatings of implants as well as the
mechanical geometries of the implants.
“We've looked at the mechanical proper-

DR. TODD ALBERT
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FOR SPECIAL S

AGADA MEDICAL

MASTERCLASS

JEFF COHEN

MANAGING DIRECTOR,

MARIA FLYNN

CHAIR OF THE ADVISORY BOARD OF
DIGITAL HEALTH KC

Advertisement

ryortho.com IR>/|

©_~ Publications


https://www.youtube.com/watch?v=Z1PRuBJHdXI
https://www.youtube.com/watch?v=Z1PRuBJHdXI
https://blbmeetings.zoom.us/webinar/register/WN_EUkLp8ibR4Cmhp3DU5ZLXA

ties, adding hydroxyapatite,” explained
Dr. Walsh, “different coating thickness-
es, traditional manufactured implants,
additive manufactured implants from
different groups, different companies
over those years and we tested them all
with the exact same model.”

“What we see is that the geometry of
the implant dictates or drives the bio-
mechanics.”

It’s the Macro Topography, Stupid.

“Bone will grow into the available geom-
etry of the implant. I think it is impor-
tant to realize that macro features can
often achieve stability independent of
the material. Geometry of the implant is
a very, very important component. The
porosity and macro topography almost
makes the material irrelevant for osseo-
integration.”
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“Macro topography is an important
component for osseointegration.”

Dr. Walsh continued, “Once youachieve
some level of biomechanical stability at
the implantinterface be it at the aperture
or at the porous walls, the biomechan-
ics of the whole environment changes.
We're not just talking about how strong
a cage is, we're talking about a motion
segment that you want to stabilize and
as soon as you start to fuse especially
in the aperture, the stresses go off the
implant and down the aperture.”

“The cages companies are now designing
have elegant features that will hopefully
provide better ways for the body to inte-
grate into and facilitate the clinical out-
come. The opportunity to make com-
plex shapes with titanium is there. Sur-
face roughness or macro topography? I'll
take macro topography any day.”

Using Arches, Expanding the Space
for Bone Graft and Changing the
Macro, Micro and Nano topography

One spinal implant manufacturer that
has won Orthopedics This Week’s Best
Technology in Spine award did so by
creatively changing the design of inter-
body implants to drive improved bio-
mechanics (along with other attributes).

The company, Camber Spine, has com-
bined design, surface macro, micro and
nano topography and more space for
bone graft into a truly one-of-a-kind
implant.

Here are its key features: (See table on
page 7.)

For more information about Camber
Spine’ bone graft, heres a link: www.cam-

bermedtech.com/spira-technology 4

I Spinal Implant Osseointegration and the Role of 3D Printing: An Analysis and Review of the Literature Cameron Kia 1,* , Christopher L. Antonacci
11, Ian Wellington 1, Heeren S. Makanji 2 and Sean M. Esmende 2

o

Better Than 3D Pfintin'

m Best-in-class ingrowth.

® Ability to attach to CoCr
and Ti substrates.

OsteoSync Ti

® Improved initial implant stability. s

® 200,000+ devices implanted.
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The Arch Design. Camber’s Spira implants employ a se-
ries of arches which distribute loads and stresses throughout
the implant itself—and, in the process, take advantage of
Wollf’s Law to help improve osseointegration.

Macro, Micro and Nano Surface Topography. Because
of Camber’s additive manufacturing approach, the implant’s
surface topography extends down three levels, macro, micro
and nano, providing cells with multiple ways to attach and
proliferate. The implant’s surface design is trabecular bone-
like with an average pore diameter of just 500pm.

Nano

Subsidence Resistance. Its called the “snowshoe effect.”
As you can see in the attached images, these designs distrib-
ute loads widely across the endplates. More surface area, de-
creases bone stress (load/area) and reduces subsidence risk.

Omm Offsel HSmm Offset Tmm Offsel

Surfoce Areg: 298mm? Surface Area: 419mm?
75% increase from Omm 146% increase from Omm

Surface Area: 170mm?

More Bone Graft per Implant. Finally, because of the
3D printing process, Camber, like all companies using 3D
printing, can create more space within each implant for
bone graft.

Source: Camber Spine Technologies, LLC
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