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From the initial concept 
           to the set of instruments

Minimally invasive techniques only became 
mainstream thanks to specially adapted instru-
ments, and only with smart instruments that 
offer intuitive handling can pre-operative plan-
ning can be translated into precise intra-oper-
ative procedures. The instruments’ precision 
and function, as well as their problem-free re-
processing, must be completely reliable over 
the course of many surgical procedures. 

Before a modern surgical instrument can be 
used during an endoprosthetic procedure on 
a patient, however, it must first undergo nu-
merous developmental stages and checks. At 
Mathys, the process always begins with the 
question:

What does the user want?  
As a result, the technical concepts for the later 
instruments are optimised right from the out-

set in collaboration with clinicians and theatre 
personnel to ensure their compatibility and 
practically in the workplace. This initially takes 
place rapidly and interactively, using instru-
ments generated on 3D printers and on artifi-
cial bone in a laboratory setting. Practical er-
gonomics and operating theatre processes 
shape the design around the technical require-
ments of functional elements. After a few 
prototype cycles, this is how a promising in-
strument design comes into being.

Over the course of the development of the in-
struments, aspects such as dimensional stabil-
ity, optimisation of manufacturability and in-
herent product safety are refined. This latter 
aspect means anticipating potential risks asso-
ciated with their use and constructively imple-
menting risk reduction-measures such as de-
sign improvements.

Prototype series put to the test
At this stage, the instruments are produced as 
a prototype series and then comprehensively 
tested. If all of the dimensional and geometric 
specifications are met, each individual func-
tion of the instrument is verified under simu-
lated practical conditions. Fatigue and wear 
tests are carried out and the instruments are 
artificially soiled and their ability to be cleaned 
and sterilised is scrutinised. The biocompatibil-
ity of all materials and production processes 
used are confirmed. Packaging is selected that, 
in turn, is tested for functional integrity with 
the instruments using transport tests.  

Finally, practical user tests under simulated 
surgical conditions validate the design con-
cepts. For this purpose, the instruments must 
be used by clinicians, operating theatre per-
sonnel and processing personnel who were 
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The growing success of endoprosthetic operations is based on more than just continuous  

improvements in implant design. It is first and foremost the user-friendly instruments –  

the orthopaedic surgeon’s «tools of the trade» – that make the surgical procedure easier  

and facilitate the use of new surgical techniques. 

Fig. 1 Ergonomics and optimisation of  
the functions of the design concept using 
artificial bone

2 S C I E N C E
F O C U S  O N



not involved in the development process, 
based on the product information provided. If 
the instruments can be used intuitively and 
confidently in line with their intended purpose, 
and if no problems or safety-related incidents 
are observed, then their suitability for use is 
deemed to have been confirmed. 

CE mark as a «birth certificate»  
The tests carried out are evaluated from both a 
technical and clinical perspective and the re-

sults documented. Together with other docu-
mentary evidence, they form the contents of 
the instruments’ technical documentation. 
This represents an important part of the devel-
opment of any medical product. Specialists in 
the regulatory department then ultimately 
check that the products have been manufac-
tured, checked and have documentation in full 
compliance with the applicable standards and 
regulations. If so, then the instruments are 
given their «birth certificate», the CE mark, 

and are ready for distribution, user training 
courses and the first surgical procedures in 
clinical centres – all for the patient’s benefit. 

Fig. 2 Stability simulation for the dimensioning of a clamping lever Fig. 3 Fatigue testing of a locking function on the instrument using  
a 3D-printed test specimen. Servo motors and software simulate 
instrument wear over the anticipated instrument lifecycle in the space 
of a few hours. The functionality must remain unimpaired even  
after many years of use and re-sterilisation.

Fig. 5 Simulated surgery under realistic conditions, allowing pre- 
clinical confirmation of the instrument’s design and intra-operative 
workflows. The simulation includes a review of the user documenta-
tion, the preparation of the instruments by theatre staff, simulated 
surgery by the clinician and subsequent reprocessing of the instruments.

3

Fig. 4 Radionuclide images of an instrument, (a) after artificial soiling 
with blood and bone dust, (b) after manual pre-cleaning and (c)  
after final cleaning by machine. The blood tagged with radionuclides 
emits locally detectable radiation which highlights even micro- 
scopically small areas of contamination in areas that cannot be seen 
with the naked eye. 
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The American company Osso VR is en-
abling surgeons and doctors in training 
to practise their surgical techniques 
using virtual reality (VR). Operations 
are simulated on a virtual patient, with 
operative steps and procedures taught 
as realistically as possible.  

Team training on 
virtual patient

Step-by-step explanations displayed via 
VR goggles guide surgeons through the 
virtual surgery. Team mode allows group 
training, even if the individual members 
of the team are not all in the same place. 
This allows surgeons or hospitals to offer 
training on a new technique or product 
in a single session involving multiple par-
ticipants or a theatre team, for example. 
In addition to the learning effect, Osso 
VR also promises economic advantages, 
since training costs are lowered and 
sources of error can be reduced. Virtual 
surgeon training is already in use in nu-
merous hospitals and is compatible with 
all common PC-VR goggles.

Find out more at ossovr.com

Affinis Short – Number 1 in stemless 
shoulder endoprostheses 1, 2

The Affinis Short is a stemless shoulder endoprosthesis with a design that allows 
restoration of glenohumeral geometry 4. 

The short stem has a large-pored titanium structure with a calcium phosphate coat-
ing, which promotes bone integration and contributes to good secondary stability. 5 
Its metaphyseal anchoring is less invasive than with conventional stem prostheses. 4 
The stem geometry allows bone-sparing revision, for example following a rotator 
cuff tear or an infection.

Humeral ceramic heads made in-house have been in clinical 
use at Mathys since 2000. Ceramic has a high degree of 

biocompatibility. 6 The size graduations of the implants 
allow a more precise reconstruction of glenohumeral 
geometry 4. The glenoid is made up of the vitamin 
E-stabilised, highly cross-linked polyethylene vitamys. 
In combination with a ceramic head, this reduces 
polyethylene wear compared to conventional tribo-

logical pairings. 4, 7 Because it is completely free of 
nickel, cobalt and chrome, the Affinis Short shoulder 

prosthesis is also suitable for patients who are sensitive to 
these materials.

The instruments for the Affinis Short are easy to work with. Resecting the humeral 
head facilitates access to the glenoid, allowing more precise implantation of the 
total prosthesis. 

The Affinis Short currently leads the way:
• The most frequently implanted stemless prosthesis in registries in Australia 
 (AOANJRR) 2 and England (NJR) 1

• Half the average revision rate in the NJR 1 
• Over 10’000 implanted worldwide since 2009 4

With the Affinis Short, we are responding to users’ needs and fulfilling the com-
pany’s promise of  «Preservation in motion». 
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The latest registry data shows that the Affinis Short tops the list of the most  

frequently implanted stemless shoulder endoprostheses. 1, 2 Implantation  

in just a few steps with simple instruments along with the long service life  

of the materials 3 and excellent clinical outcomes 1 are key to ensure  

its strong acceptance on the market. 
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In NLP (neuro-linguistic programming), someone who is always looking for mistakes,  

has something negative to say about everything and counters every argument  

with «Yes, but ...» is known as a «mismatcher». 1 Having this type of person on your  

team may well be challenging, but it is not necessarily a bad thing. 

Mismatchers are almost predestined to pick up 
on mistakes. The problem comes when mis-
matchers work behind the scenes, creating is-
sues in the background and cleverly playing 
colleagues and supervisors off against each 
other, manipulating them for their own pur-
poses. The examples below provide a few 
pointers to help hospital managers spot manip-
ulative mismatchers and offer ideas on how 
best to deal with them: 2, 3

«I won’t be able to manage it ... could you 
maybe do it?»
Essentially, there’s nothing wrong with a col-
league or member of staff asking for help. That 
does not mean that they should simply take 
control of the situation and have you do their 
work for them. Some colleagues, however, 

have perfected the art of «delegating up-
wards». Under the guise of wanting to do 
everything right wherever possible, the task – 
for example organising a meeting – is quickly 
delegated to you.

Tip: Counter with a friendly, «I’m sure you’ll 
find a way to manage it.» If the employee real-
ly isn’t able to complete the task, offer to show 
them how to do it rather than simply taking 
the task off them.

«I can offer you three alternatives ... »
If a mismatcher wants you to make a specific 
decision, they will cleverly offer you three solu-
tions. At first glance, it looks like you have a 
choice. However only one of the suggestions is 
actually helpful or practicable. If the employee 

is pursuing the goal of you hiring his friend 
from university, for example, he will recom-
mend three candidates to you: a) his friend, b) 
someone unqualified and c) someone who is 
over-qualified.

Tip: Pick up on the mismatcher’s intentions: 
«Let’s be honest. You prefer person A. He’s 
the only one really in the frame – the others 
aren’t suitable.» And then say, «I need three 
real alternatives.» This allows you to make it 
clear that you have seen through his trick and 
cannot be manipulated.

«I told you about it already ... »
Sometimes, a mismatcher wants to hide an 
unpleasant or uncomfortable fact from you, 
for example that there have been complaints 
from patients about him. In order to avoid the 
accusation of having withheld information, he 
will use a concealment tactic: he will send you 
an e-mail with a subject line that you might 
well ignore, such as «Background informa-
tion». Or he will bury the unpleasant informa-
tion on the penultimate page of a long and 
boring report, in the hopes that you will not 
notice it.

Tip: Request that long documents be summa-
rised on a maximum of one page. Make it 
clear that you will hold the author responsible 
if this one-pager leaves anything out that is 
clearly important.

«Did you know we have a problem?»
If a mismatcher does not like the direction in 
which a team meeting is going, he will do 
everything he can to change the subject. He 
will address a problem that is guaranteed to 
draw your attention, such as increased post-op-
erative infection rates. He might spread a ru-
mour for this purpose: «Did you know that 
hygiene regulations are not being followed 
on our ward?»

Tip: Deflection manoeuvres only work if you 
are willing to go along with the change of 

Skilfully thwarting mismatchers
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subject. Therefore, there should be an agenda 
for each meeting, which everyone present 
must stick to. If someone brings up a topic that 
is not on the agenda, postpone it: «You’ve 
mentioned an important problem there. Let’s 
talk about that another time.» At some point, 
the mismatcher will realise that his tactic is not 
working.

Once you have revealed the mismatcher on 
your team, it is important to react immediately. 
Call a performance critique between the two 
of you early on, in which you factually and 
clearly address his behaviour. Our checklist 
of «7 tips on how to provide fair critique» 
may be helpful for you.
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Download

The checklist contain-
ing «7 tips on how to 
provide fair critique to 
employees» is available 
for you to download
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move! is published by Mathys Ltd Bettlach – 
your competent partner for total arthroplasty. 
With new, useful information, move! is ad-
dressed to specialists in orthopaedics and 
traumatology in hospitals and practices, as 
well as all specialist and management staff in 
the medical field, nursing staff and general 

management in hospitals. We would like to 
thank all of those who have helped us in 
realising the publication of move! by making 
individual contributions, or providing infor-
mation and photographs. 
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