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Abstract: Wear and the generation of particulate debris continue to be a significant problem in the longevity of total joint devices.
Metal on metal bearings started in the 1930s with Philip Wiles and progressed with McKee, Ring and Sivash through the 1960s. Sir
John Charnley convinced that M-O-M could not be used to reduce the frictional torque began his search into the field of polymers
in the early 1950s. Polyethylene and metal has been the material of choice for THA since the 1960s. Continued problems with wear
and the generation of particulate debris has increased the use of ceramics and a renewed interest in M-O-M. This paper will review
the design and clinical results of a new compliant bearing material (PCU) implanted in humans for total hips since 2006. This
material and system design possess features significantly different from traditional acetabular bearing materials. This new system
is having encouraging clinical results and may open up a new way of thinking about acetabular reconstruction.

I0oooodoroo

Total hip arthroplasty is one of the most effective
orthopaedic procedures with a very high success rate as
measured by pain relief, improved function and patient
satisfaction. It has been almost three decades since Willert
first describe the problem of polyethylene wear leading to
peri-prosthetic inflammation, granuloma, bone resorption
and implant loosening. Wear has and continues to be a
significant problem. We are now seeing third and fourth
generations of polyethylene along with work being done
on alternative hard on hard bearing trying to reduce the
generation of wear debris.
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Over the past few years as hard on hard bearings have
increased in usage, clinical issues have been raised as to
squeaking, fatigue strength in ceramics to short term aseptic
loosening, high trace elements, and metal sensitivity in
metal-on-metal bearings.

Bone Necrosis (E. Smith) M-O-M bearing

Ceramic on Ceramic is recognized for low
wear and no metal ion release, however,
fatigue issues can be a problem resulting
in component fracture, intraoperative /
chipping, and now reported articulation

noise in the form of squeaking.
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Currently, the scientific community has not yet reached
consensus as to which of the currently available bearing
surfaces options are optimal for total hip arthroplasty.

Ideally, the surfaces for articulation
will be made from materials having
high strength, low wear, corrosion
resistance and low friction
moments. Polycarbonate urethane
(PCU) has been developed into a
new approach for replacement of
the polyethylene side of the bearing
surface.
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Polycarbonate urethane (PCU) has been extensively tested
in a number of animal and biomechanical models and began
clinical evaluation in Europe as a bearing surface in the hip
socket for THA in patients with femoral neck fractures.

A retrospective analysis of patients who underwent primary
THA with a compliant bearing material (PCU) TriboFitE
acetabular BufferEE Implant by Active Implants Corp.
Memphis TN was undertaken. The inclusion period was
between February 2006 and May 2009.

Two styles of TriboFitE acetabular BufferE implants were
reviewed. One being just the Buffer implant used as an
acetabular cartilage replacement placed directly into the
boney acetabular socket and a second style where the Buffer
implant is used as an acetabular insert placed into a traditional
cementless acetabular metal component.

A total of 408 acetabular devices made of this material have
been implanted at 70 different sites in Italy, Germany, Israel,
Spain and Australia. A total of 84% have been implanted

as cartilage replacements (meaning only the Buffer implant
was used on the socket side). A variety of femoral stem
components have been used all with a metal CoCr femoral
modular head component with a standard 12/14 Euro-head-
neck taper junction. All femoral heads were large diameter
(meaning greater than 32 mm).

This review of the results to date was limited to indication for
use, infection, and revision rate of the acetabular component
for dislocation and loosening.

(W] A |

The TriboFitE acetabular BufferE implant has significantly
different design goals as compared to conventional
polyethylene, ceramic and metal bearings.
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Soft compliant polycarbonate urethane is designed to
function more like the natural hip at least on the acetabular
side of the hip joint. Articular cartilage, along with the
synovial fluid layer, provides a natural buffer to the bone and
surrounding soft tissues in the hip, so that there is reasonable
stress transmission at the joint due to the shock absorbing
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characteristics of the cartilage and fluid layer.

Previous implant systems provide poor shock absorption, due
in part, to the significant difference in mechanical properties
of the materials used-specifically, the modulus of elasticity.
All prior commercial systems eliminated natureds buffer.

Polycarbonate urethane (PCU) is a hydrophilic material
which attracts fluids. This property helps to establish the
full fluid-film layer between the Buffer implant and the
femoral head in order to provide microelasto-hydrodynamic
lubrication.
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and possible generation of
metal debris and increase in F-ll-t _‘-.'-
ion levels.

Another factor with MoM
bearings is the occurrence
of breakaway wear that is
generated during mechanical
wear testing.

Example of run away wear

LLUMC has demonstrated in wear simulators that 1 out
of 6 MoM bearing test samples can and do generate break
away wear regardless of manufacture and regardless of head

diameter.

_ This is a concern since this has
by ol yet to be explained. What if
m' anything does this mean to the

TR

clinical setting? Only more testing
and closer follow-up to clinical
studies may some day show

TriboFitE BufferE Implant cross section showing fluid film layer as compared

to polyethylene

Scientific studies have demonstrated PCU to provide better
full fluid lubrication in terms of enhanced wear reduction
compared to conventional UHMPE, and testing is underway
comparing cross-linked UHMWPE and hard on hard bearings
to PCU.

We have seen in MoM bearings that manufacturing tolerance
is a critical factor to the generation of a fluid film level

and this fluid film level is necessary to reduce the material
frictional properties of MoM bearings.

If tolerance is too tight < 100 microns - risk of pinching
head and equatorial bearing, resulting in more friction

clinical correlation.
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Since this PCU implant is
designed to function more like
cartilage it has the distinct
advantage of being low profile
from a surgical preparation point
of view. The BufferE implant

Is 3 mm thick so it requires very little bone removal. It has
a novel snap fit locking mechanism that provides ease of
insertion, positive locking stability with ease of retrievability
in mind. It is designed at this point to articulate with a CoCr
head.

In cases where

it is needed, an
acetabular shell
is also available
that is designed
to be inserted
with this snap fit
Buffer implant.

This novel
design provides
versatility to be used as a stand alone acetabular cartilage
replacement or it can be used as a standard acetabular
component replacing the polyethylene bearing surface.
While it is too early in clinical evaluations to determine if
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