
IMPLANTS OF
TOMORROW
MAGNEZIX® - A COMPLETE OVERVIEW

Distributed in the UK by

Intelligent innovations for a better life.



No remaining foreign material.
Prevents “stress shielding“.

Osteoconductive.
Metallic and transformable.
Reduced risk of infection.

Free of nickel, cobalt, chrome,
and aluminium.
Excellent biocompatibility,
no known allergies.

Suitable for MRI and CT diagnostics.
Virtually no radiological artifacts.

Compression Screw

Similar stability to
comparable titanium
implants.

Cortical Bone Screw

Greater stability
than PLA/PGA
implants.

Fixation Pin

Superior stability
compared to
PLA/PGA implants.

THE BENEFITS AT A GLANCE

Unique safety
drive head.







IN THOUSANDS OF SURGERIES NOT
A SINGLE UNWANTED RESULT WAS
ATTRIBUTED TO THE PRODUCT!*

In relation to 35,000 units sold worldwide (829 received
feedbacks), there were just 29 genuine clinical undesirable
effects announced to us, of which only 4 had to be reported
to the health authorities (BfArM/BASG). Further analysis
and examinations proved that not a single reported case
could be attributed to the implant itself.

0.08 % – this very low rate of announced
events shows that MAGNEZIX® implants are
safe and that there is no inadequate risk for
the clinical use of the implant in patients.

0 CASES ATTRIBUTED TO THE PRODUCT!

*All mentioned events seem to have been caused by the applicants' learning curve for the proper use
and normal clinical course of the implant. Not a single case could be attributed to the product itself or
its material.
Under no circumstances the product can be regarded more risky than comparable products which
are already in wide spread use worldwide. So
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The metallic MAGNEZIX® implants are suitable for MRI and CT diagnostics. Noise is
greatly reduced and the implants only generate very few artefacts. In addition, unlike
conventional screws made of steel and titanium, implants made of MAGNEZIX® do not
generate any noticeable temperature increases during common MRI scanning. This helps
to considerably improve the analysis of images by surgeons and radiologists.

If X-rays are taken in order to intraoperatively evaluate implant positioning by means
of fluoroscopy, the irradiated area should be free of any other implants, guide wires,
instruments etc. Foreign materials in the irradiated field can raise the X-ray dosage,
leading to inadequate exposure of MAGNEZIX® implants (effect of “overexposure”).
The effect of overexposure can be reduced by modification of the intensity of radiation.

Post-op X-ray a.p.

6 months after surgery a.p.

MAGNEZIX CS:
Minor interference signals in CT

Titanium:
Major interference signals in CT

MAGNEZIX® implants were designed to gain a primary stability as in implants made of steel
or titanium and a load capacity which is 5 times higher compared to polymerbased pins.
During the healing process, these magnesium implants naturally lose their original shape. In
some cases they even appear as if they were broken, seen in image based diagnostic
procedures. This phenomenon does not result from lack of primary stability but is due to the
fact that they are degrading as intended while the healing bone obtains the ability to bear
higher load capacities (see X-rays on the left side).

It should be noted that MAGNEZIX® CS implants follow a magnesium-specific design
which cannot be directly compared to titanium screws one to one (e.g. in terms of
diameters). Thus, compared to titanium screws, it is recommended to use the next bigger
MAGNEZIX® screw diameter in most cases.
The fact of using a self-cutting yet not a self-drilling screw should be considered as well.
In some rare cases, the head of the screw had broken due to inadequate skipping of
pre-drilling of either the cancellous or the cortical bone or both. For screws with self tapping
tips, pre-drilling over the desired screw length is mandatory, facilitating the
subsequent tightening of the screw and reducing the rotation of small bone fragments.

MAGNEZIX® implants provide an ideal stability
since their mechanical properties are very close
to those of cortical bone!

Source of CT images: Hannover Medical School, Institute for Diagnostics and Interventional Radiology

MAGNEZIX® Implants are suitable for MRI and
CT diagnosis!





 TITANIUM  STEEL   POLYMERS   MAGNEZIX®

Degradation  No   No    1-6 years, beginning  1-2 years, beginning
      immediately   immediately

Loss of stability half  Only fatigue   Only fatigue   10-50 % after   App. 50 % after 12 weeks
value period      12 weeks

Young`s modulus 105 GPa  193 GPa  4 GPa (lower)    47 GPa
(bone 12-25 Gpa) (5 times higher)  (10 times higher)      (2 times higher - ideal)

Tensile strength 539 MPa   275-520 MPa   10-150 MPa    > 290 MPa
(bone 150 MPa)

Biocompatibility  Gold standard   Foreign body  Foreign body   Good, proven with
   reactions known  reactions known   ISO 10993-1

Degradation products  No resorption   No resorption   Not finally checked   Biocompatible and bioabsorbable
          oxides & hydroxides, hydrogen gas

Radiology Well visible,  Well visible,  No artefacts, partially  Low artefacts, visible
(CT, X-ray, MRI) partially with  extensive   not visible   with X-ray
 artefacts  artefacts

MAGNEZIX® has mechanical stability values which are far above the values of those bioresorbable materials previously available.
The mechanical properties of the MAGNEZIX® alloy, determined after the final extrusion process, result in yield strength properties higher than
260 MPa, tensile strength properties higher than 290 MPa and elongation to failure properties higher than 8 %. With a Young’s Modulus of 47
GPa, the biomechanical properties of MAGNEZIX® are very close to those of human bone. The good bone-like stress-strain ratio
effectively counteracts stress shielding effects that can result   in loss of bone density (osteopenia). Consequently, the significant higher
elasticity compared to steel or titanium implants implies micro-movement in the    fracture zone leading to better healing conditions.

MAGNEZIX® MEETS ALL THE CRITERIA OF AN IDEAL IMPLANT!

NO METAL REMOVAL NECESSARY
MAGNEZIX® WAIVES THE NEED FOR A SECOND OPERATION TO REMOVE METALWORK
Magnesium is a physiological element required by the human body which can support the healing process. During the course of healing, the
MAGNEZIX® implant gradually degrades while the regenerating bone gradually gains in load-bearing capacity. There is no need for a second
operation to remove   metalwork. This saves costs and time and reduces risks. MAGNEZIX® makes implant removal unnecessary.

Arguments for the removal of implants are fairly obvious:
• possible negative influence on bone growth
• functional restrictions due to the presence of implants
• irritation of joints, tendons, muscles, subcutis, and skin
• possible allergies
• reduced elasticity, stress shielding of bones
• primary infections and later infections

Removal of metal represents higher level of potential complications for surgeons:
• The intervention must be planned during implantation
 in order to allow simplified access if necessary.
• Technical complications, such as worn drives,
 can make removal considerably more difficult.
• Nerve and vessel lesions can be caused.

MAGNEZIX® screws (CS, CBS) and pins are designed to achieve a primary stability similar to that of steel or titanium, which is considerably
higher than the strength of polymers. In the course of healing, magnesium implants transform over time, while the regenerating bone gains in
load bearing capacity. Studies have demonstrated excellent cell compatability and osteoconductive properties (new bone formation on the
implant).

• more difficult diagnostics and therapy conditions due to
 renewed frature of the afftected bone and/or the implant
 (due to accident or subsequently due to aging)
• limitations to diagnostics (CT, MRI) implant is a nuisance
 in prominent body locations
• higher patient expectations

• May cause infections to bones and soft tissues
 as well as interfere in wound healing.
• Renewed fractures may occur (intraoperativiely, or
 postoperatively at a breaking point).
• Increased scarring, possibly the need for scar correction.



THE EXPERIENCE OF OUR USERS
IS THE BEST REFERENCE!

PATIENTS/IMPLANTS  INDICATIONS  PERIOD OF TIME  AUTHOR/SOURCE

17,000 implants in Multiple Since market entry Kirschner/Seitz
20 countries                                            In 2013                               Wehrmedizin und Wehrpharmazie 2/16,

June 2016 (Article)

14 patients out of 26 for a  Hallux valgus  2011 to 2014  Reifenrath et al.,
final follow-up after 3 years   8th Symposium on

 biodegradable metals,
 May 2016 (Poster)

25 feet with hallux valgus Hallux valgus  March 2015 Thevendran,
deformity (15 left, 10 right)  to April 2016 June 2016 (Presentation)

20 female patients  Hallux valgus  April 2015 Juutilainen,
 to April 2016 April 2016 (White paper)

100 MAGNEZIX® CS 3.2 Hallux valgus July 2014 to Klauser/Wern,
Implants  October 2015 Orthopädische Nachrichten 4/16,
    April 2016 (Article)

4 patients  Scaphoid   September 2015 Schächinger,
Fractures to April 2016 57th DAH Symposium,

   April 2016 (Presentation)



Over 20       By February 2016, 17,000 implants in 20 countries have been successfully placed on the market.
different Clinically, positive results were achieved in almost every case of more than 7,000 implantations.
countries

Germany  For surgical treatment of hallux valgus deformities with distal metatarsal osteotomies, magnesium compression screws
 showed comparable clinical results to titanium screws. In detail, the clinical scores showed no statistical differences
 between the magnesium and titanium group as well as median MRI  scores for edema, soft-tissue reaction, bone
 resorption and bone healing. The median MRI score for metal artifacts was significantly lower in the magnesium group
 (1 score-point). Additionally, a linear hypointensity could be seen in the magnesium group, outlining the former implant site
 without metal artifacts, whereas centrally, areas of intermediate signal intensity were found.

Singapore  MAGNEZIX® bioreabsorbable screws, when used in hallux valgus deformity correction, are at least as good as
 conventional titanium alloy screws with regards to functional results and radiologic correction. Bioreabsorbable implants,
 however, do not necessitate removal nor cause stress shielding. Socio-culturally, patients are much more receptive to
 having these implants.

Finland  The first 20 hallux valgus operations using MAGNEZIX® screws were uneventful. The preliminary results in this case are
 the same as compared to titanium or stainless steel screws. There were no major problems during the healing period.
 No deep infections were noticed and there was no need for a second operation. There were no complications due to the
 used fixation material. All patients were asked about subjective satisfaction of the operation, all said that they would have
 the same operation if the other foot had to be operated in the future. It is currently compulsory to countersink the proximal
 part of the screw and it is also recommended to drill the whole canal before inserting the screw. MAGNEZIX® screws
 should vanish in a few years. So there should be no need for hardware removal at any time. Altogether, MAGNEZIX®
 screws offer a good alternative for fixation of first metatarsal osteotomies.

Germany  Based on very positive results and experiences with the MAGNEZIX® CS according to the uncomplicated intraoperative
 application and post-operative clinical development with good stability load-bearing capacity, the use of MAGNEZIX®
 implants for hallux valgus corrections has become standard in the Hand and Foot-Centres in Berlin, Potsdam and Frankfurt
 (“Hand- und Fußzentren”).
 The intraoperative handling of the screw is similar to implants made of steel or titanium. In general, the post-operative
 clinical development after implanting MAGNEZIX® CS is uncomplicated and works without problems. The implant is a
 valuable alternative to polylactide implants as well as double threaded screws made of steel and titanium and is well-suited
 for stabilizing Chevron- and Youngswick-Osteotomies. A removal of the implant is not necessary; security in MRI and CT
 diagnosis is given — just like the high bio-compatibility.

Germany  Compared to compression screws made of titanium, when using the bio-degradable magnesium-based compression screw,
 there are no major differences concerning the operating technique or healing process and no clinical anomalies have been
 seen so far. Temporary radiolucencies during radiological control seem to be clinically ineffectual and have to be clearly
 differentiated to known radiolucencies (like osteolysis because of an infection or loosening).

COUNTRY          DESCRIPTION/RESULTS









Bioabsorbable magnesium alloy
The use of MAGNEZIX®  implants makes any
subsequent implant removal unnecessary and
moreover supports the osseous healing process.
MAGNEZIX® promotes the bone healing process.
MAGNEZIX® is bioabsorbable and biocompatible.

Self-tapping screw tip
The self-tapping properties of the screw tip reduce the
operation time and simplify the surgical application
technique.

Cannulated screw
The screw is cannulated (hollow) to allow controlled
positioning of  the screw using the guide wire.
This feature supports minimally invasive surgery.

Self-tapping head thread
The self-tapping design of the screw head simplifies
insertion and countersinking of the screw head.

Different thread pitches
The threads of the head and the shaft have
different thread pitches. This adapted design of the
screw generates compressive forces and supports
the intended inter-fragmentary compression.

Self-holding screwdriver
The head of the screw is of Tx1 (ISO 10664-x) design.
The advantages of this ISO standardized technology
are:
• Enlarged contact area
• Improved self-retaining mechanism
• Improved torque transmission

Warnings
In the case of concurrent use of third party implants it must be noted that steel, titanium and colbalt-chromium alloys may not remain in direct contact with a
MAGNEZIX implant at the intervention site ( ie: no physical contact of implants). Since the implants are designed for single use only, reuse of MAGNEZIX implant
devices is grossly negligent and can result in an increased risk of infection and loss in implant stability. In general, re-sterilization alters the implants functionality in an
unpredictable way.

ADVANTAGES
AND FEATURES
MAGNEZIX® CS IMPLANTS











MAGNEZIX® CS 2.0. 2.7, 3.2
OVERVIEW INSTRUMENTS AND TRAY





A CLASS OF ITS OWN







Biotransformable magnesium alloy
The use of MAGNEZIX®  makes any subsequent
implant removal unnecessary and moreover, it supports
the osseous healing process. MAGNEZIX®  is
biotransformable, biocompatible and non-toxic  within
a biological environment.

Head design
The flat designed head of the MAGNEZIX® Pin enables
stable reduction of the bone fragment. Prominent
protrusion of the implant involving possible damage
to proximal structures can thus be avoided and the
pin head can be completely countersunk.
In addition, a recess in the pin head improves positioning
of the impactor and the impactor is prevented from
slipping off the pin head during impaction.

Axially stabilising shank design
The symmetric, symmetric collars on the pin shank
result in compression of the free bone fragment
during impaction of the implant. In addition, the
collars increase the axial positioning precision of the
implant and thus ensure reduction during the healing
process.

Design of the Pin tip
The tip design of the MAGNEZIX® Pin displaces
cancellous bone and thus compress the implant bed.
The pin tip without any collars facilitates positioning
of the MAGNEZIX® Pin in the pre-drilled implant bed.

Hints
In isolated cases, temporary radiolucencies may be observed around the implant. It is recommended that the phenomenon of radiolucencies be
included in the operating room note/discharge note, pointing out that based on present knowledge the phenomenon does not have any relevant
influence on the process of healing. This will inform the care givers involved in the follow-up treatment of the special aspects of the radiological
healing process. Since MAGNEZIX® implants are degraded completely in the body in the course of time and are replaced by endogenous
tissue, there is never any need to remove them.

Warnings
When using other makes of implant at the same time, it is important to note that steel, titanium and cobalt-chromium alloys in the surgical site
must not be in direct contact with a MAGNEZIX® implant for an extended period (physical contact between implants), Since the implants are
intended for single use only, re-use of MAGNEZIX® Pin implants constitutes gross negligence. It may lead to increased risk of infection and especially loss of implant
stability. Re-sterilisation will have an incalculable impact on the product.

ADVANTAGES AND
FEATURES
MAGNEZIX® PIN IMPLANTS











MAGNEZIX® Pin 1.5, 20, 2.7, 3.2
OVERVIEW INSTRUMENTS AND TRAY



*The images shown are not to scale.









ADVANTAGES AND
FEATURES
MAGNEZIX® CBS IMPLANTS

Bioabsorbable magnesium alloy
Use of MAGNEZIX® implants makes any subsequent
implant removal unnecessary, and moreover supports
the osseous healing process. MAGNEZIX® is bioabsorbable
and biocompatible.

Head design
The head of the MAGNEZIX® CBS, with a typical
cortical screw design, allows for stable repositioning
of the bone fragment, with good compression characteristics.

Drive design
The special design of the TORX-based drive protects
the implant in the shaft area from failure. The drive
“slips” during the screwing-in operation if the
torsional load is too high.

Thread design
The thread design, which is typical for cortical
screws, produces a strong fixation in cortical bone.
A dimension-dependent thread pitch supports the
controlled compression of bone fragments.

Screw tip
The additionally existing chip flutes improve the
thread quality and ease the screwing-in. However,
a precutting of the thread in cortical bone is required.

WARNINGS
When using other makes of implant at the same time, it is important to note that steel, titanium and cobalt-chromium alloys in the surgical site
must not be in direct contact with a MAGNEZIX® implant for an extended period (physical contact between implants). Since the implants are
intended for single use only, reuse of MAGNEZIX® implants constitutes gross negligence. It may lead to increased risk of infection and
especially loss of implant stability. Re-sterilization will have an unpredictable impact on the product.



MAGNEZIX® CBS 2.0, 2.7, 3.5
OVERVIEW INSTRUMENTS AND TRAY



*The images shown are not to scale.







Hawthorn Business Park, Drybrook, Gloucestershire GL17 9HP
Telephone: (01594) 544440  Fax: (01594) 545800

Email: sales@athrodax.co.uk  Web: www.athrodax.co.uk
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Email: info@syntellix.com  Web: www.syntellix.com

Implants are manufactured in Germany in cooperation with Konigsee Implantate GmbH
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