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Intelligent electronic systems which allow the execu-
tion and personalization of medical treatments and 
therapies are among of the visions that term Medi-
cine 4.0. Igersheim-based enterprise WITTENSTEIN 
intens incorporates Medicine 4.0 attributes in its ful-
ly implantable mechatronic intramedullary distraction 
nail FITBONE® and -  with its digitally controlled drive 
technology and smart FITBONE® patient app for mo-
bile end devices - moves mainstream as a supplier of 
innovative E-Health Technology.
FITBONE® pools drive technology, medicine, electro-
nics and digitalization in one innovative mechatronic 
implant which executes, monitors and documents ex-
tremity corrections of the femur and tibia. The success 
of the intramedullary distraction nail is based on the 
superior safety of both product and treatment, and on 
the ease of use of the intelligent implant system allo-
wing activation and control directly by the patient. 

FITBONE® – short hospitalization period, hardly 
any restrictions in daily life, very good cosmetic 
results
The fully intramedullary distraction nail FITBONE® is 
a unique, mechatronic system for the compensation 
of leg length differences and correction of defective 
positions. The intramedullary distraction nail is implan-
ted in the medullary cavity of the bone in minimally 
invasive surgery. A small and light-weight control set 
communicating with the intramedullary nail allows the 
patient to directly activate distraction. For this purpo-
se, an external transmitter head is placed on the skin 
and transmits energy to the receiver implanted sub-
cutaneously as soon as the patient initiates a distrac-
tion sequence,  Thanks to the simplicity of the small, 
noiseless and portable control set as well as to the 
short lengthening period, the distractions can be ea-
sily carried during office breaks or even at school. The 
technology employed offers optimum patient comfort, 
minimizes pain, prevents infect risks and - from the 
cosmetic point of view - achieves perfect results. The 
in-patient periods and subsequent therapies are brief, 
and so are the mobility restrictions in daily life and the 
absence times from school, university and job. 
The intramedullary distraction nail is implanted exclu-
sively by trained surgeons who learn the particulars of 
the intramedullary distraction nail and its implantation 

technique in special FITBONE® workshops. This me-
thod ensures optimum and holistic care and support 
from the first contact and medical examinations to the 
explantation of the intramedullary distraction nail at 
the end of the treatment period. The FITBONE® cen-
ters established worldwide have already carried out 
thousands of successful FITBONE® treatments. 

Award-winning electronics control the distraction 
process
The intramedullary distraction nail is now used to-
gether with a newly developed assembly for wireless 
energy transmission whose 3D design was ranked 
one of the best in the 3D/Bauraum category in the 
Design Award 2016 event organized by the FED Fach-
verband Elektronik Design e. V. This so-called receiver 
is placed in the subcutaneous fat tissue directly under 
the skin and so ensures the inductive energy transfer 
independently of the patient’s soft tissue conditions. 
The contactless energy transfer between transmitter 
head and implant receiver uses electromagnetic fields 
for the provision of electric energy to the intramedul-
lary distraction nail. 

Special medical requirements on the mechatronic 
drive system
The FITBONE® is equipped with a miniaturized 
high-performance drive whose rotary motion is trans-
formed into the linear movement required for the dis-
traction process.  By virtue of its special field of appli-
cation, the material the FITBONE® is made of is strictly 
bio-compatible and sets high standards on cleanliness 
and sterility of the implantable system components. 
The energy consumption during energy transfer bet-
ween transmitter and receiver for distraction activation 
- 90 seconds each morning, noon and evening - is 
limited to just a few watts. The patient does not notice 
or feel the energy transfer at all. the daily distraction 
distance of typically 1 mm a day is prescribed by the 
physician and communicated to the patient for ope-
ration of the external FITBONE® control set. The triple 
feedback feature (two visual and one acoustic signal) 
the FITBONE® offers ensures gapless distraction mo-
nitoring. The patient can be sure that lengthening ta-
kes place as scheduled. The functionality of this type 
of implant is absolutely unique and makes the distrac-
tion process considerably safer and more controllable. 
After complete bone consolidation - typically around 



one to one and a half years after implantation - both 
FITBONE® intramedullary distraction nail and receiver 
must be explanted. The FITBONE® has been appro-
ved for one-time use and is correctly disposed of af-
terwards. 

Ease of use and documentation of treatment via 
app
Entirely in line with Medicine 4.0 and in the true sense 
of an innovative E-Health component, the new FITBO-
NE® app allows digital attendance and monitoring of 
the treatment process. It also offers a variety of additi-
onal functions, for example the gapless documentati-
on of the treatment. 
The FITBONE® app for smart phones which can be 
downloaded free of charge from Google Play Store  
allows individualized attendance of the treatment and 
provides the patient with a multitude of helpful fun-
ctions.  The reminder function, for example, can be 
programmed to call the patient’s attention to the sche-
duled distractions. Appointments, times and distracti-
on sequences can be selected and altered as required 
and fitting the patient’s daily routine. With the snooze 
function, a distraction sequence can be postponed to 
a later point in time. The treatment process is display-
ed graphically and informs the patient on the treat-
ment progress. Besides information material and short 
video clips, the app provides additional help such as 
the control set user instructions. As daily companion, 
the FITBONE® app supports the patient throughout 
the entire distraction process. The intuitive app surfa-
ce is suitable for all patients.
While the patient enjoys the FITBONE® app advanta-
ges, the entire treatment is automatically documented 
in the background. All data regarding times, duration, 
distraction sequences and frequency of distraction as 
well as treatment-accompanying information are re-
corded and can be transmitted online via export func-
tion to the physician in charge. 

FITBONE®: fit for more
In the meantime, the FITBONE® technology has been 
adapted successfully to allow further indications for 
extremity corrections. The intramedullary distraction 
nail now comes in several variants for bone segment 
transport or stump lengthening after amputation, or 
for use with growth prostheses after tumor resection. 
In stump lengthening, for example, this medical mea-
sure is necessary when the remaining bone stump is 
too short to attach a prosthesis in a secure and safe 
manner. In addition, the FITBONE® technology plat-
form is perfectly suited for future medical applications.
Miniaturized designs and the digitalized, personali-
zed treatment of patients are futuristic trends in the 
Medicine 4.0 era and the enhanced understanding of 
E-Health. New applications, comprehensive Perso-
nal Health Monitoring  as well as cross-system global 
availability of information relevant to treatment require 
intelligent medical product concepts which make use 
of the possibilities and advantages of electronics, digi-
talization and Internet technology - for example for the 
bi-directional communication between implant and 
control set, for new monitoring functions or as inter-
faces to other medical engineering or IT systems. The 
success depends on how far we are able to improve 
the patient’s well-being and support the organization 
of healthcare.  In any case, the FITBONE® technology 
and its smart medical mechatronics are standing by 
and ready for Medicine 4.0. 

by Stefanie Michel, Product Management FITBONE® 

and Roman Stauch, General Manager WITTENSTEIN 
intens GmbH, Igersheim



W
IT

T
E

N
S

T
E

IN
-i

nt
en

s_
Ve

rlä
ng

er
un

g
sm

ar
kn

ag
el

-F
IT

B
O

N
E

®
-M

ed
iz

in
-4

.0
-E

N
_2

0
1

8
_I

WITTENSTEIN – one with the future

www.wittenstein.de

WITTENSTEIN intens GmbH · Walter-Wittenstein-Straße 1 · 97999 Igersheim · Tel. +49 (0) 7931 493-0 · info@wittenstein-intens.de

in tens


