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Safety Evaluation of Lumbar Stand-Alone Cage
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Tests of sterility (2 AI), Extractable substances test (2E=A[|&), Cytotoxicity test (M|ZSMAIE)

Recently, interbody fusion cage devices have been developed and used for lumbar reconstruction. Stand-alone cages
reduce segmental mobility. In this study, we evaluated mechanical properties and biocompatibility of lumbar stand-alone
cages. Evaluation of mechanical properties followed the ASTM F2077 standard that covers methods for static and fatigue
testing. The sterility test was ensured by the ISO 11737-2. The extractable substances test was ensured by the Korea
pharmacopoeia. Cytotoxicity of the specimen was assessed using MTT assay as recommended by the international

standard guidelines, ISO 10993-Part 5 for in vitro testing.
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Fig. 1 The lumbar stand-alone cage

Fig. 2 Assembly of stand-alone cage for (a) static compressive test,
(b) dynamic fatigue test
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Fig. 3 Load-Displacement curve of specimen

e
Fig. 4 Side view image of stand-alone cage (a) before fatigue test,
(b) after fatigue test
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Clostridium sporogenes, (b) Pseudomonas aeruginosa, (c)
Staphylococcus aureus
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Fig. 6 Suitability test of media (Tryptic Soy Broth) (a) Aspergillus
brasiliensis, (b) Bacillus subtilis, (¢) Candida albicans

Fig. 7 Test result (a) Fluid tioglycollate medium(14 day), (b)
Tryptic soy broth(14 day)

Fig. 8 Final test (Fluid Tioglycollate Agar) (a) Tryptic soy broth
(Negative Control), (b) Tryptic soy broth (Sample), (c) Fluid
tioglycollate medium (Negative Control), (d) Fluid
tioglycollate medium (Sample)

Fig. 9 Final test (Tryptic Soy Agar) (a) Tryptic soy broth (Negative
Control), (b) Tryptic soy broth (Sample), (c) Fluid
tioglycollate medium (Negative Control), (d) Fluid
tioglycollate medium (Sample)

2rldos Hard BRI 98 WAMIA(Flud Tioglycollate
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Table 1 Qualitative morphological grading of cytotoxicity of extracts

Grade Reactivity Conditions of all cultures

Discrete intracytoplasmatic granules, no cell lysis,

0 None no reduction of cell growth

Not more than 20% of the cells are round, loosely
attached and without intracytoplasmatic granules,
1 Slight  or show changes in morphology; occasional lysed
cells are present; only slight growth inhibition
observable

Not more than 50% of the cells are round , devoid
of intracytoplasmatic granules, no extensive cell
lysis; not more than 50% growth inhibition
observable

2 Mild

Not more than 70% of the cell layers contain
rounded cells or are lysed; cell layers not
completely destroyed, but more than 50% growth
inhibition observable

3 Moderate

Nearly complete or complete destruction of the

4 Severe cell layers

Table 2 Result of qualitative morphological grade

Grade
Initial 24 hour 48 hour
Test sample 0o 0 0o o0 0 0 0 o0 0
Negativecontol 0 0 0 0 0 0 0 0 0
Positive control 0 0 0 4 4 4 4 4 4
Control 0 o0 0 0 0 0 0 0 0
Table 3 Cell viability of MTT test
Cell viability (%)
Negative control 100
Positive control 8.3
Test sample 95.9

Aﬂ;&b AEgo] 2] 70%0|9te 2 A, Ay 2 24
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