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ABOUT ORTHOXEL

OrthoXel is an orthopaedic trauma device company dedicated
to advancing the future of fracture fixation with our orthopedic
trauma portfolio. We aim to improve patient outcomes and
transform trauma healthcare driven by insights from surgeons
and committed to enhancing patient recovery.

The Vertex Hip Fracture Nail is a novel intramedullary nailing
system specifically designed to solve the key issues associated
with the treatment of hip fractures. Using precision fixation with
diverging screws and fluted nail stem, it is engineered to increase
bone engagement for earlier mobilization with less pain.

The device is U.S. FDA 510(k)cleared.
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KEY TAKEAWAYS

Hip fractures are commmonly occurring fractures that require stability to aid healing and pain

reduction.

Vertex HFN incorporates design elements to increase stability at the implant-to-bone interface,

such as a press-fit radially fluted nail stem that increase rotational resistance of the nail.

Testing showed that when compared to market leaders, Vertex HFN had considerable
improvement in rotational resistance, with a 2.4 times increase over Smith & Nephew TRIGEN™

INTERTAN™ and a 23 times increase over Stryker Gamma3™.

INTRODUCTION

Achieving optimal stability in hip fracture fixation is a critical goal in orthopedic trauma surgery,
as it directly impacts patient outcomes and recovery success'. A key challenge faced by surgeons
is fixation instability (movement at the bone-implant interface), leading to an increased risk of
implant failure and poor clinical outcomes such as severe thigh pain? or prolonged healing time.
Orthopedic surgeons require implants that provide secure fixation, minimize the risk of rotation
or unwanted movement, and accommodate challenging anatomical variations. Postoperative
rotational malalignment also occurs in up to 35% of hip fractures treated by closed intramedullary
nailing and while mild degrees of malrotation are well tolerated by the patient, moderate and severe
malrotation can cause pain and disability?.

OrthoXel's Vertex Hip Fracture Nailing System (Vertex HFN) aims to address these challenges through
a device that provides enhanced implant-to-bone engagement. The Vertex HEN incorporates a
radially fluted nail stem design that press fits into the entry portal. This press-fit nail stem is designed
to enhance the stability of the nail within the proximal femur. Non-circular nail stems have been in
widespread use since the introduction the Smith & Nephew TRIGEN™ INTERTAN™ in 2006*, which
featured a trapezoidal stem shape designed to enhance stability compared to traditional circular
stem shapes such as the Stryker Gamma3™ >,

The design rationale for the use of non-circular hip nail stems is to enhance the contact engagement
between the nail and the proximal femur. Enhancing the mechanical interface with the surrounding
bone has long been associated with reduced thigh pain in revision hip stems where poor bone
quality is often an issue®.

Accordingly, the primary aim of this biomechanical test was to compare the rotational stability of
the Vertex HFN stem versus two market leaders representing a benchmark stability-enhanced hip
nail (Smith and Nephew TRIGEN™ INTERTAN™) and a conventional hip nail (Stryker Gamma3™).

Secondary test data was also recorded on nail stem seating forces during initial placement.
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MATERIALS & METHODS

This testing utilized a custom test procedure and setup that allowed for secure sample holding,
controlled rotation and accurate recording of the test samples movements.

The test focused on the proximal nail stem, excluding shaft-related design variables like radius of
curvature, caput-collum-diaphyseal (CCD) angle, and shaft length, to allow for a direct comparison
of rotational stability performance.

The study compared three systems:

« OrthoXel Vertex HFN: Featuring a unique fluted press fit nail stem design, engineered to provide
improved rotational stability.

+  Smith & Nephew INTERTAN™: Known for its trapezoidal stem, which aims to increase fixation
stability through a press-fit mechanism.

o Stryker Gamma3™: A market-leading hip fracture nail with a standard round nail stem, used
as a control to represent conventional nail designs.

OrthoXel Vertex HFEN Smith & Nephew INTERTAN™ Stryker Gamma3™

Nail Stem Shapes of the products tested

All samples were fixed and tested in 50 mm x 50 mm 5PCF solid rigid polyurethane foam blocks
(Sawbones, Vashon, Washington). This material has mechanical properties comparable to human
cancellous bone and is recommended for fixation testing of orthopedic implants as per ASTM
F1839-08 standards. This foam material was chosen to represent osteoporotic bone, which would
be typically found in fractures of this type”.




Entry portals for the nails were created in the foam blocks according to the recommended surgical
technique for each nail system. The foam blocks were secured into the lower mount of the tester.
Fixtures to match the proximal nail thread generated the interface to allow connection of the sample
to the biomechanical tester upper mount. Each nail sample was tested a total of three times in a
new foam block. Each nail sample was cleaned and inspected for damage after each test.

Mechanical testing was performed on a 5 kN tension tester and a 10 N-m torsion test machine
(Mecmesin; West Sussex, United Kingdom). Each test consisted of two stages run in series. The
first test stage was used to consistently seat the nail sample in the representative bone foam. Axial
loading was applied to advance the nail sample into the bone foam at a rate of 1 mm/sec, for a total
displacement of 100 mm. Insertion force and axial translation distance data were collected in real-
time.

Samples were then removed from the test frame. Once the nail sample was correctly seated and
fixtured, the second test stage commenced. Samples were rotated within the bone foam at 0.1 rev/
minute until reaching 10° displacement. Torque and angular rotation data were collected in real-time.

Statistical analysis was performed in SPSS v29 (IBM Corp., Armmonk, NY). Data is presented as mean
+ standard deviation.

Axial force required Rotational resistance
to press the nail stem into the of the Vertex Hip Fracture Nail
final position. Stem.
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RESULTS

Seating forces

Seating forces followed a consistent trend for all three nailing systems. The initial shaft section of
the nail showed very low insertion force, but once the larger cross-section nail stem entered the
opening portal of the composite foam, the force increased. The INTERTAN™ and Vertex HFN nails
followed a very similar pattern of force relative to the insertion depth. The Gamma3™ had a longer
run in of lower force, due to the clearance of the round nail stem relative to the opening portal,
followed by a lower insertion stiffnes.

Insertion stiffness, S [N/mm], was measured as slope of the linear regression of the force-
displacement data starting from >2N to end of test (100 mm insertion depth). Insertion stiffness
was highest for Vertex HEN (4.30 + 0.44 N/mm), followed by INTERTAN™ (4.00 + 0.55 N/mm),
and lowest in the Gamma3™ (1.67 + 0.53 N/mm). A one-way ANOVA was performed to compare
insertion stiffness between the three implant types. Insertion stiffness was not significantly
different between Vertex HFEN and INTERTAN™ (p = 0.449), but both were significantly different
fromm Gamma3™ (p < 0.001).
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Rotational Resistance

Rotational resistance was evaluated from initial seating to 10° of rotational displacement,
revealing differences in stability among the tested implants. The Vertex HFN demonstrated
superior rotational stability, achieving the highest resistance force in the first 2 degrees increasing
to an average peak rotational resistance of 7.62 N-m, outperforming the other devices.

In comparison, the INTERTAN™ implant recorded a lower resistance in the first 2° and an average
peak rotational resistance of 2.82 N-m. The Gamma3™ system exhibited minimal resistance in the
initial 2 degrees and had a peak rotational resistance of just 0.29 N-m. The radially fluted design
of the Vertex HFEN outperforms the trapezoidal press-fit of the INTERTAN™ and the round-profile
Gamma3™ design.

Load [N-m]

0 1 2 3 4 5 6 7 8 9 10

Angular Rotation [°]

Vertex HEN INntertan Gamma3

Rotational resistance test results

Rotational resistance of the nail stem was measured in two ways. “Rotational break-free
resistance” measuring the forces required to break the initial hold the nail stem had achieved
during seating. “Torque required to cause malrotation” is a measure of how resistant to rotation
the nails stem is after the initial break-free.
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The rotational break-free resistance, R [N-m/deg], was measured as the slope of the linear
regression of the torque-rotation data starting from the first positive torque value recorded

to 1 N-m. Break-free resistance was highest for Vertex HFN (3.53 + 0.36 N-m/deg), followed by
INTERTAN™ (2.07 + 0.27 N-m/deg), and lowest in the Gamma3™ (0.10 + 0.11 N-m/deg). A one-way
ANOVA was performed to compare rotational break-free resistance between the three implant
types. Break-free resistance was significantly different between all implant types (all p < 0.001)
with Vertex HFN exceeding to INTERTAN™ by a mean difference of 1.47 N-m/deg.

The torque required to cause malrotation, T__ [N-m], was measured as the average torque
recorded from 1to 10 degrees of rotation during testing. Malrotation torqgue was highest for Vertex
HFN (6.31 £ 0.36 N-m), followed by INTERTAN™ (2.62 + 0.19 N-m), and lowest in the Gamma3™
(0.27 £ 0.14 N-m). A one-way ANOVA was performed to compare malrotation torque between the
three implant types. Malrotation torque was significantly different between all implant types (all p
< 0.001) with Vertex HEN exceeding INTERTAN™ by a mean difference of 3.68 N-m.
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DISCUSSION & CONCLUSIONS

Unlike the INTERTAN™ trapezoidal stem, the Vertex HFN's fluted design features radial grooves
that create a continuous interlocking interface with the surrounding bone. This unique geometry
increases frictional resistance and minimizes the potential for movements within the bone canal.
As a result, the Vertex HFEN is 2.4 times more rotationally stable in the proximal femur while keeping
a consistent insertion force with the INTERTAN™.

In contrast, the round-profile Gamma3™ offers minimal resistance to rotational forces due to its
uniform circular shape, which lacks the mechanical interlock provided by press-fit or fluted designs.
When compared to the Vertex HFEN in this test, while the force to insert is low, the Gamma3™ is 23
times less rotationally stable.

By combining the benefits of a press-fit approach with the superior gripping power of radial fluting,
the Vertex HEN achieves enhanced rotational control, aiming to provide more stable fixation to
reduce pain and target improved healing.

The innovative design of the Vertex Hip Fracture Nail sets a new benchmark for superior stability and
rotational resistance in orthopaedic trauma care over leading competitors. For surgeons aiming to
provide optimal patient care, the Vertex HEN offers a compelling solution supported by robust and
reliable performance through its fluted nail stem design.
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The Vertex Hip Fracture Nialing System is not CE Marked and

not available for sale in the European Union at this time.
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