
Mathys ceramics 
Experience and competence in bioceramics
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Experience and competence

Since the early 1970s, we at Mathys have been active in the research, 
development and manufacture of bioceramics because we are convinced  
of their advantages: low abrasion rates, high strength and toughness,  
low risk of surface roughening, good wettability and biologically inert 
behaviour, making ceramics a treatment solution not only for young  
and active patients.

ceramys
The dispersion ceramic – ceramys – is made of a homogeneous dispersion of 20 % 
alumina and 80 % yttriumoxide stabilized zirconia and contains no other additives. 
ceramys has high resistance to fracture and good wear properties compared to  
alumina / alumina and metal / polyethylene pairings. 1, 2, 3, 4 The portfolio comprises  
femoral heads, revision heads and inlays.

ceramys can be combined with the Mathys polyethylenes and all Mathys ceramics.

Advantages of ceramys and symarec
• High fracture resistance 1

• Reduced risk of chipping and surface 
roughening in case of recurrent luxations 5

• Low wear rates under microseparation 
conditions 4

• Ageing resistant 6

0.06 0.14 0.74

ceramys / ceramys symarec / symarec Bionit 2 / Bionit 2 

Wear rates in hip simulator test with microseparation 4
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Building on our heritage  
Moving technology forward  
Step by step with our clinical partners  
Towards a goal of preserving mobility
Preservation in motion

As a Swiss company, Mathys is committed to this guiding principle and  
pursues a product portfolio with the goal of further developing traditional  
philosophies with respect to materials or design in order to address  
existing clinical challenges. This is reflected in our imagery: traditional Swiss  
activities in conjunction with continuously evolving sporting equipment.



Mathys ceramics – Experience and competence in bioceramics – 3

Developed and produced from Mathys

Continuous research and development lead to an ongoing improvement  
of our existing materials. This is the key to the production of a new ceramics 
generation: ceramys and symarec.

symarec
The dispersion ceramic – symarec – is made of a homogeneous dispersion of 75 % 
alumina and 25 % yttriumoxide stabilized zirconia and contains no other additives. 
Ceramics with similar composition are already on the market since 2002. symarec has 
high resistance to fracture and good wear properties compared to alumina / alumina  
and metal / polyethylene pairings. 1, 2, 4 The portfolio comprises femoral heads.

symarec can be combined with the Mathys polyethylenes and all Mathys ceramics.

Mathys ceramics – Material characteristics

Material characteristics ceramys symarec Bionit2

Al2O3 [wt %] 20 75 100

ZrO2 [wt %] yttria stabilized 80 25 0

Theor. density [g / cm3] 5.51 4.37 3.99

Average grain size [μm] 0.4 0.8 2.3

Biaxial bending strength [MPa] ≥ 900 ≥ 700 ≥ 350

Fracture toughness (SEVNB) [MPa√m] ≥ 7 ≥ 5 ≥ 3



Maximum load
in vivo (10 kN)
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Burst strength of Mathys ceramic hip heads (28 L)  
on titan taper 1

B
u

rs
t 

st
re

n
g

th
  

ac
c.

 IS
O

 7
20

6
-1

0 
[k

N
]

Advantages of Bionit2
• Low risk of particle induced osteolysis  

and loosening thanks to its hardness and 
wear properties in hard / soft pairings 2

• No allergenic reaction, due to high purity  
and corrosion resistance 7

• Good lubrication due to improved  
wettability, surface quality and sphericity 8

Resistant ceramic materials

Beside all advantages of a ceramic articulation, there is still one concern 
with ceramic materials: Ceramics are brittle and therefore have a residual 
risk of fracture. ceramys and symarec reduce this risk, due to the combina-
tion of zirconia and alumina. With the correct ceramic handling, ceramys 
and symarec provide safety against fracture for surgeons and patients.

Bionit2
Bionit2 is an experienced, competent and reliable alumina ceramics for joint  
replacements. The portfolio comprises femoral heads.

Bionit2 can be combined with the Mathys polyethylenes and all Mathys ceramics.

Maximum load in vivo (10 kN)

FDA mean value (46 kN)

95 64124
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ceramys Revision Head

Revision surgeries are high demanding situations and a big challenge for  
the surgeons and the implants. With the ceramys Revisions Heads we  
offer a solution with minimized invasiveness. 9 In case of a cup and / or hip 
head revision, the surgeon has the option to mount a low-wear ceramic 
head onto a hip stem remaining in situ. 

28 mm 32 mm 36 mm

Available in four sizes S, M, L and XL.

Revision of the hip head and the acetabular component without  
revision of the well – fixed stem for all Mathys stems with 12 / 14 cone.

XL heads can also be used for primary treatment in cases where  
additional neck length is required.

Combination with the Mathys polyethylenes and all Mathys ceramics. 
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B: Applied Biomater, 101(8), pp 1456 – 1462, 2013.
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Local Marketing Partners in over 30 countries worldwide …

Mathys Ltd Bettlach • Robert Mathys Strasse 5 • P. O. Box • 2544 Bettlach • Switzerland

Australia  Mathys Orthopaedics Pty Ltd  
Lane Cove West, NSW 2066 
Tel: +61 2 9417 9200  
info.au@mathysmedical.com

Austria  Mathys Orthopädie GmbH 
2351 Wiener Neudorf 
Tel: +43 2236 860 999 
info.at@mathysmedical.com 

Belgium  Mathys Orthopaedics Belux N.V.-S.A.  
3001 Leuven 
Tel: +32 16 38 81 20 
info.be@mathysmedical.com

France  Mathys Orthopédie S.A.S  
63360 Gerzat  
Tel: +33 4 73 23 95 95 
info.fr@mathysmedical.com 

Germany  Mathys Orthopädie GmbH 
«Centre of Excellence Sales» Bochum  
44809 Bochum 
Tel: +49 234 588 59 0 
sales.de@mathysmedical.com

  «Centre of Excellence Ceramics» Mörsdorf  
07646 Mörsdorf/Thür.  
Tel: +49 364 284 94 0 
info.de@mathysmedical.com

  «Centre of Excellence Production» Hermsdorf  
07629 Hermsdorf  
Tel: +49 364 284 94 110 
info.de@mathysmedical.com

Italy  Mathys Ortopedia S.r.l. 
20141 Milan

 Tel: +39 02 5354 2305   
 info.it@mathysmedical.com

Japan  Mathys KK 
Tokyo 108-0075 
Tel: +81 3 3474 6900 
info.jp@mathysmedical.com

New Zealand  Mathys Ltd.  
Auckland 
Tel: +64 9 478 39 00 
info.nz@mathysmedical.com

Netherlands  Mathys Orthopaedics B.V. 
3001 Leuven 
Tel: +31 88 1300 500 
info.nl@mathysmedical.com

P. R. China  Mathys (Shanghai) Medical Device Trading Co., Ltd 
Shanghai, 200041 
Tel: +86 21 6170 2655 
info.cn@mathysmedical.com 

Switzerland  Mathys (Schweiz) GmbH 
2544 Bettlach 
Tel: +41 32 644 1 458 
info@mathysmedical.com

United Kingdom  Mathys Orthopaedics Ltd 
Alton, Hampshire GU34 2QL 
Tel: +44 8450 580 938 
info.uk@mathysmedical.com
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