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Cobalt Chrome Screws (CoCr) Test Report Summary

Background

Plating systems such as those for the wrist and elbow currently use 2.7 mm and 3.5 mm hexalobe locking and nonlocking titanium alloy
(Ti) screws for fixation. To address patient considerations and market demand, CoCr screws were developed. Material properties and
manufacturing process improvements led to the hypothesis that CoCr screws could demonstrate lower insertion and removal torque, and
higher torsional yield than that of Ti screws.

This technical bulletin provides a summary of the mechanical testing performed on both 2.7 mm and 3.5 mm locking and nonlocking CoCr
Hexalobe Screws and their Ti counterparts.

Test Method

1. ASTM F543-17 guidelines (in conformance with the requirements of YYT 0018-2016 and ISO 6475-1989)
» Torsional yield strength and maximum torque per Annex A1 of ASTM F543-17
» Insertion and removal torque per Annex A2 of ASTM F543-17

2. Equivalence tests were performed, using Ti screws as predicate
» Insertion and removal torque of 10 Nm (2.25 Ibf) axial load to depth of 10 mm in 30 PCF foam blocks
» Torsional strength of 10 Nm (2.25 Ibf) axial load or less with torque, rotation, and time recorded at minimum data acquisition
rate of 50 Hz

Results

CoCr screws consistently saw lower insertion and removal torque levels than equivalent Ti screws. This means that CoCr screws require
less force for placement and/or removal, facilitating and quickening the procedural process.

Table 1 — Test Results of Insertion and Removal Torque

Insertion (Avg Nm at 10 mm depth) CoCr Screw Ti Screw
27 mm 0.229 0.344
3.5mm 0.236 0.368

Removal (Avg Nm at 10 mm depth)
27 mm 0.234 0.330

3.5mm 0.240 0.392

Additionally, CoCr screws saw higher torsional yields and peak load levels than equivalent Ti screws. This supports the assumption that
CoCr screws are stronger and can withstand greater rotational torque without breaking or stripping compared to Ti versions.

Table 2 — Test Results of Torsional Yield and Peak Load

Torsional Yield (Avg Nm) CoCr Screw Ti Screw
27 mm 1.431 1.202
3.5mm 3.529 2.542

Torsional Peak Load (Avg Nm)
2.7 mm 1.942 1633

3.5mm 4740 3.420

Conclusion

All testing of the CoCr screws passed acceptance criteria, thus demonstrating improved ease of insertion and removal, and increased
screw strength compared to Ti screws.
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. TR-O1733 — ASTM F543 Annex 2 Ins Testing for CoCr Screws (30pcf)
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