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Introduction
Bacterial infection of spinal
implants is becoming increasingly
problematic due to the resistance
of bacteria to current antibiotics.
For this reason, the objective of
the present in vitro investigation
was to determine bacterial
functions on spinal implants made
of various materials.
We
considered PEEK, Si3N4 (Silicon
Nitride) and Titanium interbody
cages for this study.

Bacteria were cultured in a Luria
broth supplemented with 10%
Fetal Bovine Serum (Hyclone)
solution. Bacteria number and
functions were determined through
standard live/dead and crystal
violet staining. Lastly, enzymelinked immuno- sorbent assays
(ELISA) were used in the present
study to determine initial protein
adsorption events (specifically,
fibronectin and vitronectin,
proteins known to decrease the
attachment and growth of
bacteria) to the substrates of
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Si3N4 materials (1 by 1 cm2 samples) samples than currently implanted
were provided by Amedica Corp. c.p. Ti and PEEK. Specifically, after
Biomedical grade 4 Titanium (Fisher 72 hours, crystal violet staining (a
Scientific) and PEEK (Invibio, Inc.) measure of bacteria number and
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Figure 3: Decreased Staph. aureus Production on
Si3N4. y axis = crystal violet staining intensity
and x axis = time in hrs. Data = mean +/- SEM;
N = 3; * p < 0.01

Figure 1, Si3N4 Scale Bar = 10 Micron

Figure 4: Decreased Pseudo. aeruginosa Biofilm
Production on Si3N4. y axis = crystal violet
staining intensity and x axis = time in hrs. * p <
0.01

Figure 2: Decreased Staph epi. on Si3N4. y
axis = crystal violet staining intensity and x axis
= time in hrs. Data = mean +/- SEM; N = 3; *
p < 0.01

Conclusions
This study demonstrated for the first
time decreased bacteria functions on
Si3N4 compared to titanium and PEEK
and provided the first understanding
why as Si3N4 increased vitronectin
and fibronectin adsorption.
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Figure 5: Increased Fibronectin and Vitronectin
Adsorption on Si3N4 after 20 minutes. y axis =
adsorbance. * p < 0.01 compared to all others
for the same protein.

Figure 1, Si3N4 Scale Bar = 10 Micron

