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Introduction

This study assessed the potential of a bioabsorbable interbody
fusion device to withstand typical loads seen in the lumbar
spine. In vitro mechanical stability tests were performed on
specimens over a 6 month period. The device was formulated
from a composite of hydroxyapatite ceramic and poly(L-lactide)
polymer.

Bioabsorbable polymers have been studied' with increased
frequency and offer clear advantages for spinal fusion devices
including:

eIncreased load sharing.

*True radiographic assessment of fusion without

radiographic artifact.

Bioabsorbable devices must demonstrate 2 key mechanical
properties:
1. High initiad dorength and immediate stability upon
implantation.
2. Preservation of initial strength for aminimum of 6 months.

M ethod

Material: A hydroxyapatite and
poly(L-lactide) polymer  composite
was molded into the shape of a
unique, dovetailed, anterior interbody
fusion device.

0 weeks

Mechanical Procedure: Gamma-sterilized samples were sealed
in individual jars containing 80mL of pH 7.4 sterile phosphate
buffered saline (PBS), and placed in a37°C incubator.

Individual Jar Incubator

Samples were characterized following durations of t = 0, 6, 14,
and 24 weeks. Each sample was removed from the jar, dried,
and weighed. Additionally the pH of the PBS solution was
measured

For each time period n = 2 samples

were tested under quasi-static

compression to determine the

maximum compressive load for

each sample. The samples were

loaded at a displacement rate of 5

mm/min until failure or 25 kN was

reached. Maximum compressive load withstood and mode of
failure (if relevant) were recorded.

Method (continued)

For each time period n = 4

samples were fatigue tested while

immersed in a circulated, 37°C

9% PBS bath during loading.

Samples were tested using a 15 Hz

sinusoidal  waveform with an

R-ratio (minimum load divided by

maximum load) of 10 and a maximum compressive load of
4500 N. The 4500N load was chosen for it is higher than
reported descriptions of the average daily living lumbar loads™.
The number of cycles and mode of failure (if relevant) were
recorded. Run-out was defined as 5 million cycles.

Resultg/Discussion

Thorough visual and dimensional inspection on each sample
after testing showed that the devices remained intact. The 3 and
6-week samples depicted are following quasi-static compression
testing. The 24-week sample depicted follows fatigue testing of
5 million cycles.

3 weeks 6 weeks

24 weeks

Tested devices demonstrated mechanical stability over a six

month period. Samples exhibited little change in mass over 24

weeks.

- All samples withstood a 25kN static compressive load
(limits of loadcell).

- All samples passed 4500N cyclic loading without failure.
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Conclusions

- This study demonstrated the potential of hydroxyapatite
ceramic and poly(L-lactide) polymer composite for use as an
interbody fusion device.

- The devices exhibited a high initial compressive strength
and aload-bearing capability for six months.

- The compressive strength of 25kN, even after 24 weeks of
incubation a 37°C in PBS, is comparable to
nonabsorbable polymer implants and is higher than other
bioabsorbable cages reported previously in the literature.

- The devices showed substantial fatigue life for a 6 month
duration.

- The results show this device meets the two key
biomechanical requirements of a bioabsorbable interbody
fusion device.

- High initial strength and immediate stability upon

implantation.

- Preservation of initial strength for a minimum of 6

months.

- In addition, this device offers the same advantages as other
bioabsorbable materials.

- Increased load sharing.

- True radiographic assessment of fusion without

radiographic artifact.
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