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Development and Productization of an Additively Manufactured Spinal Fixation Device
that Enables Bone Matrix Orientation Guidance
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Due to the increasingly aging population, the number of spinal fixation surgeries is on the rise. A spinal fixation device is intended
to bring the upper and lower vertebral bodies of an affected part of the spine into contact with each other and ultimately integrate
them by bony fusion. In order to control the migration and extension of osteoblasts in the inner space of the spinal fixation device,
we designed and fabricated a new spinal spacer with grooves in the craniocaudal direction. The efficacy was verified through
implantation tests in a large animal model (sheep). We have successfully developed and put into practical use a spinal fixation
device (UNIOS® PL Spacer) that enables the orientation of newly formed bone tissue. UNIOS® PL Spacer is increasingly used in

clinical applications.
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Fig.1 The world's first Ti alloy spinal fixation device capable of
guiding the bone matrix.
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Groove direction Honeycomb Tree Structure®™

Fig.2 The grooves in the HTS structure guide the orientation of
osteoblasts.
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Fig.3 HTS achieves a significantly higher fixation strength and higher
amount of new bone formation than the conventional type.
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Fig.4 Bone orientation in the craniocaudal direction is only seen in

specimens with HTS.
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With HTS the preferential apatite c-axis orientation stays aligned
with the cephalocaudal axis both inside (green) and outside
(beige) of the spacer at 8 weeks post-implantation.
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Fig. 6 Rotating bending fatigue test results of additively manufactured
Ti-6A1-4V alloy after HIP treatment (left) and microstructure
(right) 1),
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