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AESCULAP® AS Advanced Surface Technology
Your chance for better results in Knee Arthroplasty

ContentsAS Advanced Surface 
Technology
The 7-layer coating off ers enhanced protection 
against wear of the implant components and 
reduces the metal ion release in the body. 

With improved mechanical properties and 
convincing results in biocompatibility it is a 
perfect solution to prevent complications in 
primary and additional risks in revision surgery.
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Challenges in Total Knee Arthroplasty
10% of patients are unsatisfi ed after Total Knee Arthroplasty Surgery (1).

Implant failures

Metal hypersensitivity

Aseptic loosening, infection and wear of the 
polyethylene are the main prosthesis-related reasons 
for implant failure (2). One of the main goals for the 
further development of implant materials and designs in 
Total Knee Arthroplasty is to reduce polyethylene wear. 
Improvements in surgical technique and implants lead 
to less problems after TKA and fewer revisions (2). 

It has been discovered that a possible contact allergy to implant 
materials may lead to implant intolerance. Endoprostheses are 
known to release metal ions into the human body. This can lead to 
immune reactions in patients who are at risk of hypersensitivity. The 
metal hypersensitivity prevalence among the general population is 
relatively high at 13% (3). 60% of patients with complications after 
metal implants are sensitive to metals (4). Reduction of the metal ion 
release is therefore another main goal in the further TKA development.

60% of patients with
poorly functioning total
joint are sensitive to
metal ions on the skin (4).

Aseptic loosening

29.8%
Wear
8.2%
Other problems

62% (9)
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AESCULAP® AS Advanced Surface Technology
Our answer to the top prostheses-related reasons for implant failure

Designed for performance

The Advanced Surface multilayer structure provides the coating with 
high elasticity. The 5 transition layers - with Chrome Nitride and Chrome 
Carbon Nitride alternating - improve the molecular structure of the coating 
and therefore prevent an eggshell eff ect of the top layer Zirconium Nitride 
coating. Titanium Nitride monolayer coatings show defects such as 
pinholes, small titanium droplets and blisters with delaminated coating (5). 
Besides multidirectonal slight scratiching also grey discoloration could be 
detected in studies (6).

The Zirconium Nitride top layer is applied with latest generation technologies 
showing a polycrystalline cubic formation with a fi ne and very dense 
structure. It has a high capacity to withstand high stresses, strains and 
corrosive environment (7, 8). Ideal for articulating structures like knee joints. 

The specifi c architecture of the multilayer coating system evidences 
a very good bonding durability. Test results show a reduction of wear 
of approximately 60% compared to the uncoated implants. Also Ion 
concentrations were lower than those measured in reference tests on 
uncoated components (7).
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Designed for performance 7 layers for protection

Ceramic Surface

The top layer is made from Zirconium Nitride 
(ZrN), a hard ceramic material. It off ers 
exceptionally high wear resistance. A hard 
surface increases scratch resistance (7) and 
ensures lower polyethylene wear.

5 transition layers

The fi ve transition layers Chrome Nitride 
(CrN) and Chrome Carbon Nitride (CrCN) 
alternately provide stability and create 
a barrier eff ect. These layers prevent 
the release of metal ions and bridge the 
diff erence in hardness.

Bond coating

The bonding layer between CoCrMo and the 
transition coating forms an alloy compound 
with the base material promoting superior 
adhesion.
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Wear solution
Essential for longevity: reduction of wear

Excellent wear rates

The wear of the polyethylene is directly linked to aseptic loosening due to osteolysis triggered by polyethylene 
wear particles. Aseptic loosening is the most common reason for revisions in TKA (9, 10). The interaction of 
components is therefore very important for the results of a knee surgery and the patient’s well being.

The Zirconium Nitride top coat yields superior surface 
hardness that is unmatched in the market place. The wear 
rate in an EnduRo knee is reduced by up to 88% compared 
to uncoated implants. This ceramic surface layer stands 
for improved scratch resistance, good wettability and for 
better articulation between bearing surfaces.

after 5 Mio. cycles according 
ISO standard 14243-1/3 (11)

Wear reduction

AS knee implants demonstrate 
up to 88% reduction in 
wear compared to CoCrMo 
prosthesis (11).

AESCULAP®

AS EnduRo

Wear rate (mg/Mc)

88%

2

1

CoCrMo
AS 

EnduRo®

0.29

2.4

- 88%
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Wear under highly demanding activity testing - HDA

65%

Wear reduction
after 5 Mio. cycles 
according HDA testing

Because of the high importance of wear, we 
developed additional test methods that exceed the 
common ISO test procedure. One of them is the 
so called HDA testing. With parameters for high 
demanding activities we want to continuously 
analyse and improve the realistic wear behavior of 
our knee implant components. Basis of the HDA 
testings are the monitoring of the implant during 
activities like stair climbing, squat performing or 

75 kg patient

5 million cycles 
which represents 
3 years of clinical 
usage

100 kg patient

5 million cycles 
which represents 
15 to 30 years of 
clinical usage

In our HDA test setting the standard version of 
Columbus® shows low wear results with 2.89 
milligrams per Million cycles. For the version with 
7-layer AS coating a reduction of 65% compared to 
the cobalt chromium implant could be reached (21). 
Convincing results for our coated implants.  

Columbus® DD

Wear simulation - HDA Wear simulation - ISO

AESCULAP®

AS EnduRo

Wear rate (mg/Mc)

3

2

1

CoCrMo
AS

1.01

2.89

- 65%

level walking from a profi le that represents a patient 
with a weight of 100 kg. 
The same 5 million cycles represent a clinical usage 
between 15 to 30 years in vivo.  In comparison, the 
ISO standard tests represent an in vivo usage of 3 
years with only level walking from a 75 kg patient. 
With the HDA testing method wear and delamination 
can be shown in the PE like in a in vivo retrieval of a 
conventional PE (20).
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Enhanced biocompatibility
Take care in advance

Less metal ion release

All metals corrode inside the body. When metals such as Nickel (Ni), Cobalt (Co) and Chromium (Cr) - that are 
used in Orthopaedic imlpants - corrode, they release metal ions that can trigger a cascade of adverse reactions 
in certain patients.

AESCULAP® Advanced Surface Technology is designed to provide a strong barrier to the potential release 
of metal ions, such as Nickel, Cobalt and Chromium, with exceptional resistance to wear.

With AS Technology, metal ion concentration is near the level of 
detection and below biological threshold (7). The material with 
excellent biocompatibility seals the metallic components, providing 
an eff ective metal ion barrier.

The results confi rm that even under extreme wear stress, 
Advanced Surface Technology constitutes an eff ective barrier 
against the potential diff usion of metal ions from the base 
material. TKA patients revised after hypersensitivity to metal 
ions improved signifi cantly with AS coated implants.

CoCrMo AS

*level of detection

Ion concentration in µg/l

Mo Ni Co Cr

410

201

4.16.310 21

AESCULAP® AS
Columbus® Revision

(7)
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Lower biofi lm formation

Less triggering of 
immune system

One of the most commonly identifi ed pathogens 
responsible for orthopaedic implant infection is 
Staphylococcus epidermidis, which can form biofi lms on 
surfaces and lead to medical problems. The AS surface 
with Zirconium Nitride top coat showed 45% lower 
biofi lm formation compared with standard uncoated 
CoCrMo implants (13).

Interleukins (IL-x) are endogenous messenger substances 
of the cells of the immune system. Elevated levels of 
interleukin in the blood indicate the presence of an 
infl ammatory reaction. Using implants with Advanced 
Surface Technology means no additional pro-infl ammatory 
triggering (14).

AESCULAP® AS
Columbus® Revision

Quanti�cation of covered area (%)

10%

20%

30%

40%

0%

CoCrMo AS

Interleukin level IL-8 (pg/ml)

10

20

30

40

0

CoCrMo AS

45%
- 45%
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The clinical performance is very 
important – not only for the 
surgeon who aims for a good result 
after surgery, but also for the 
patient who needs the confidence 
to make the right choice for his/her 
health.

 There are many different studies 
and papers to prove the 
effectiveness and advantages of  
AS Advanced Surface Technology.

Enhanced biocompatibility
 Take care in advance

Link to the literature database

http://applications.aesculap.de/literaturdb/
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Ceramic coating 
resolves symptoms 
after revision
Another study could show the eff ectivness of 
the AS Technolgy. Metal and cement allergy 
aff ects a small subset of patients, causing 
severe pain and often systemic reaction after 
TKA.  In this study 28 patients with the history 
of clinically documented severe metal allergy, 
severe pain, swelling, and eff usion after 
primary TKA were treated diff erently: 
17 received a ceramic coated revision implant - 
seven of them with Advanced Surface coating -, 
4 received a standard chrome implant and 7 
remained untreated. Symptoms resolved in 
the 17 patients revised with ceramic-coated 
components (15).

resolves symptoms 

Another study could show the eff ectivness of 
 Metal and cement allergy 

aff ects a small subset of patients, causing 
severe pain and often systemic reaction after 
TKA.  In this study 28 patients with the history 
of clinically documented severe metal allergy, 
severe pain, swelling, and eff usion after 
primary TKA were treated diff erently: 
17 received a ceramic coated revision implant - 
seven of them with Advanced Surface coating -, 
4 received a standard chrome implant and 7 
remained untreated. Symptoms resolved in 
the 17 patients revised with ceramic-coated 

Ronald Gene Hood, MD
St. Francis Health System, Muskogee, USA

As it happens, I was a candidate for a knee 
replacement, and I chose Advanced Surface 
Technology, which I use on every single patient. 
Why should I use a lesser item for my patients? 

““
””
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Multilayer vs. Monolayer coating
7 layers for protection

AS coating outperforms 
Monolayer surfaces

Unlike monolayer coatings, the AS 7-layer coating with 
Zirconium Nitride surface (ZrN) has a buff er zone which 
compensates the changes in surface hardness and results in 
more resilient elastic properties. In addition, the transition 
layers act as an improved metal ion barrier and off er a more 
effi  cient metal ion reduction than monolayer coatings with 
Titanium Niobium Nitride surface (TiNbN) (7, 16).

Unlike monolayer coatings, the AS 7-layer coating with 
Zirconium Nitride surface (ZrN) has a buff er zone which 
compensates the changes in surface hardness and results in 
more resilient elastic properties. In addition, the transition 

AESCULAP®

AS VEGA System®

12

(16)
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Reduced coating 
abrasion
Almost no thickness reduction: 
AS is best in class! A study with 37 
retrievals shows afters 4,2 years 
in-situ: The AS coating is most stable. 
In comparison with other Monolayer 
coatings the AS Multilayer coating 
showed the lowest reduction in 
coating thickness (18). ZrNOxZrTiNTiNbN

Co
at

in
g 

th
ic

kn
es

s 
re

du
ct

io
n 

/ μ
m

0

2.0

1.0

0.5

1.5

2.5

3.0

survival rate 
after 10 years

AESCULAP®

AS Columbus®

A randomized-controlled trial was initiated to show safety of a new 
multilayer hypoallergenic coating system. Serum metal ion levels, 
patient-reported outcomes and implant survival were evaluated. 
120 patients without hypersensitivity to metals were randomized to 
receive a coated or standard TKA of the same knee system. Excellent 
implant survival was observed in both groups (19).

98%

Get in touch with our experts

Link to contact form

https://www.bbraun.com/en/products-and-solutions/therapies/orthopaedic-surgery/knee-arthroplasty/knee-arthroplasty-contact-form.html
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Implant portfolio
Complete protection - from primary to revision

Today revision surgery represents already around 15 percent 
of knee replacement surgeries. Due to more and more earlier 
implantations and more severe bone defects, the numbers 
continuously rise. Based on the very successful design of 
the Columbus® knee endoprostheses, the development of the 
Columbus® Revision System was just a logic consequence.

The interchangeable and anatomically-designed Columbus®

Knee prosthesis off ers proper physician choice and patient 
specifi city. Columbus® has comprehensive options to cover all 
bicondylar indications and intraoperative situations.

Precise modularity in revision surgery

Suitable solutions for diff erent patient needs

Link to product webpage

Link to product webpage

AESCULAP®

Columbus®

AESCULAP®

Columbus®

Revision

Columbus®

The AS coating technology can be applied to all 
metal implant components. It is important for us 
to let you decide for your preferred AESCULAP®

knee implant system – with the option in AS.

Find out which knee system is matching 
your needs. 

https://catalogs.bbraun.com/en-01/p/PRID00002834/columbus-knee-system
https://catalogs.bbraun.com/en-01/p/PRID00004380/columbus-revision-knee-system
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Revision operations will continue to play a signifi cant role in 
the future. The particular challenges of hinged implant revisions 
require an implant that performs the functions of the collateral 
ligamentous apparatus without restricting essential joint 
functions such as fl exion and rotation. The design of the implant 
optimises the bone loss.

The posterior stabilized VEGA System® was developed to fulfi ll the 
modern requirements of patients and surgeons with a modern 
knee implant system. The following objectives were considered 
in its design: Natural kinematics through a rollback and a pivotal 
motion around the medial condyle.

The e.motion® knee endoprosthesis system off ers the surgeon 
a number of implant options depending on the soft-tissue 
conditions and the extent of the bone defect – a system for many 
indications. This modularity is achieved through compatibility 
among the e.motion® products. The mobile platform off ers high 
congruency with all its advantages for wear and kinematics.

Safety for stable conditions in hinged implant 
revisions

Posterior stabilized system for natural 
rotation

Mobile platform system off ering advantages 
in wear and kinematics

Link to product webpage

Link to product webpage

Link to product webpage

AESCULAP®

VEGA 
System®®

AESCULAP®

e.motion®®

AESCULAP®

EnduRo®®

https://catalogs.bbraun.com/en-01/p/PRID00004381/vega-system-posterior-stabilized-system
https://catalogs.bbraun.com/en-01/p/PRID00002837/e-motion-wear-and-kinematics
https://catalogs.bbraun.com/en-01/p/PRID00004920/enduro-hinged-implant-revisions
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Proven clinical results

Link to clinical data

On our clinical evidence website you will fi nd all published studies on our knee systems, including the 
number of implantations, as well as biomechanical data and global registry results.
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