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exacure – precision for life. The exacure system

The Buck Engineering & Consulting 
GmbH (BEC) was founded in 2003 
by Matthias Buck, while still in his 
student days. Since 2007, the head-
quarters and the heart of the compa-
ny have been located in Reutlingen, 
Germany. BEC has grown to become 
a true success story. Today, it offers 
an entire range of high-tech solu-
tions: from project and installation 
planning to design, production and 
assembly, including research, indus-
trial robotics and medical solutions 
for radiotherapy. 
BEC combines a highly motivated 
and well-integrated team of skilled 
engineers, ambitious project man-
agers and helpful customer service 
agents to provide cutting-edge 
technology. Our creative and highly 
qualifi ed team and long-standing 
partnerships with suppliers and 
collaborators are the key elements 
enabling us to achieve our objectives 
and to serve our customers’ needs. 

exacure is a very fl exible system 
that combines the examove high-
precision patient positioning system 
with various medical components for 
use in conventional, high-precision 
photon and particle radiotherapy. 
One special feature of the module 
is the exaview imaging system from 
medPhoton, used for online patient 

At BEC, we benefi t from interdis-
ciplinary know-how, teamwork, 
experienced research partners and 
trusting business relationships. This is 
the winning formula that we strive to 
apply at every level of our work.
BEC began its activities in the fi eld 
of radiotherapy in 2005 with the 
Heidelberg Ion-Beam Therapy Center 
(HIT) in Germany. Commissioned by 
our business partner KUKA, we were 
in charge of the project management 
for the robotic patient positioning 
and imaging system at HIT. Later, 
Siemens Healthcare charged us with 
the software integration and the vi-
sualization of treatment planning. At 
the Marburg Comprehensive Cancer 
Center (CCC) in Germany, BEC was 
responsible for the simulation and 
planning of treatment and CT rooms, 
the development of a safety concept 
for workfl ow optimization using a 
shuttle system, parts of the software 
and hardware modules for patient 

position verifi cation and correction. 
With the modular exacontrol ir-
radiation room control platform, all 
components can be implemented in 
a single control system. With exa-
point and exaturn, we also offer the 
option to implement nozzle acces-
sories (control of ripple fi lters and 
range shifters) and gantry control. 

positioning and imaging robots, as 
well as software integration and 
visualization of treatment planning. 
Based on our experiences with these 
projects and the support of our 
renowned institutional and industrial 
research and development partners, 
we developed exacure: a modern and 
innovative patient positioning system 
tailored to meet future demands. 

In 2013, the innovative exacure 
concept also convinced the experts 
at MedAustron, one of the most ad-
vanced centers for ion beam therapy 
and research in Europe. In a com-
petitive global bidding process, BEC 
won the contract for the supply of 
four therapy rooms at their emerging 
carbon ion facility. As of March 2014, 
three examove systems have been 
successfully assembled at MedAus-
tron, demonstrating the feasibility of 
the concept.

Our high-level drive controls allow 
safe, smooth motion with optimized 
drive settings, even for very large 
structures (e.g. the MedAustron 
gantry, which weighs over 300 tons). 
All movements are monitored by a 
redundant safety system, according 
to performance level D (ISO 13849).

examove

exapoint

exaturn

exaview



examove

The demands on modern position-
ing systems go far beyond the 
macro movement of patients. Their 
unsurpassed ease of use, increased 
treatment volume, system speed and 
compatibility with other systems 
are becoming a major focus. With 
the fi rst-ever ceiling installation of 
a patient positioning system, the 
examove system can achieve optimal 
utilization of the available space.
The examove patient positioner con-
sists of a ceiling-mounted, industrial 
six-axis KUKA robot carrying a radio-
transparent carbon fi ber table top. 
The agility of the robot, which can be 
optionally ramped up with a seventh 
axis for extended workspace require-
ments, enables examove to position 

and move patients in all six degrees 
of freedom (DOF) and perform +/- 
130 degrees of isocentric rotation. 
In the up to 300 kg payload cat-
egory, KUKA offers the most compact 
machine on the market, and with the 
highest power density, making it pos-
sible to position patients weighing 
up to 300 kg. BEC technology makes 
the positioning system accurate up 
to ± 0.5 millimeters. Mass-induced 
fl ex of the couch can be compensat-
ed for by look-up tables and models 
of the system or can be automatical-
ly compensated by a tracking-based 
feedback loop.

By integrating the ceiling mounted 
linear axis, the exacure workspace 

was boosted to a level that is way 
above conventional patient position-
ing systems. Each position in this 
volume can be reached with differ-
ent treatment table top orientations, 
even pitch and roll. 

examove – high treatment volume

examove – +/- 130 degrees isocentric rotation

examove

• High fl exibility in patient 
alignment (6 DOF)

• Ceiling-mounted system
• 300 kg patient load without 

(and 200 kg with) exaview
• More than 5 deg pitch/roll
• Open interface compatible 

with other systems
• Up to +/- 130 degrees of 

isocentric rotation
• High treatment volume



Positioning accuracy
< 0.5 mm, 0.1°

Max. speed 2000 mm/s

Max. speed for clinical 
mode (confi gurable)
100 mm/s linear, 7°/s rotatory

Typical payload
200 kg with exaview 
and 300 kg without

Treatment volume
2400 x 500 x 400 mm

Isocentric rotation
+/- 130 degrees

Tabletop access level 
400 mm without exaview 

examove

examove Tracking System 
and Feedback Loop

To ensure maximum accuracy in 
terms of the treatment position, BEC 
has developed a high-resolution 
optical couch-tracking system for the 
examove system. With an accuracy 
of 0.5 mm in the relevant treatment 
volume and 0.1° for the treatment 
table top orientation, the system 
meets all future requirements for 
patient-positioning. Position correc-
tion is fully integrated in the exacon-
trol system and allows multiple 

operating modes, such as automatic 
and manual position correction con-
trol. The tracking system was proven 
by various tests to be resistant to 
irradiation (long service life without 
loss of accuracy). As the BEC tracking 
system measures the patient’s posi-
tion directly in the isocenter, defor-
mations have no infl uence on the 
position measurement. Hence, there 
is no need to create look-up tables 
during calibration. 

Multiple camera solution

In order to avoid a blocked view on 
the patterns by other components 
in the treatment room, additional 

cameras can be integrated. The BEC 
multi-camera solution can operate 
up to four cameras simultaneously 

and assures maximum precision, 
even for complex gantry rooms. 

exaview

The exaview motion control mod-
ule enables the exacure system to 
integrate the ring imaging system of 
medPhoton. The imaging system of 
medPhoton enriches radiotherapy 
with fast and dose-effi cient non-
isocentric CBCT, LFOV planar imaging 
for position verifi cation, fast 2D/3D 
tracking and motion compensation 
protocols, dual-energy-based soft/
dense tissue contrast accentuation 
and tissue characterization improve-
ments which are exceptionally 
important in the fi eld of proton and 
carbon ion therapy.
The imaging unit represents a fi ne 
display of excellence achieved 
through cooperation of BEC with 
medPhoton and radART. The table 
top is equipped with the ring imag-
ing system, which is able to slide 
along the longitudinal axis of the 
couch. Attached on the high-strength 
aluminum ring construction, there 
are two independently rotatable car-
bon fi ber arms carrying a two-dimen-
sionally collimated x-ray monoblock 
system and an amorphous silicon 
detector for kV and MV imaging.
The three DOF of the table-mounted 
imaging system enables it to track 
all clinically relevant anatomical sites 
of the patient in terms of large fi eld 
of view (LFOV) planar imaging as 
well as LFOV cone-beam computed 
tomography (CBCT). The indepen-
dently rotatable source and detector 
arms allow for accomplishing a 
variety of sequentially acquired fo-
cused CBCT trajectories, as compared 
to conventional C-arm systems. 
Moreover, the electronic collimation 
unit for the monoblock x-ray source 
is equipped with a rotating wheel 
featuring various fi lter material in-
serts to support dual-energy imaging.

The imaging system of medPhoton 
comes with a modular software 
landscape for controlling the clini-
cal patient imaging, positioning and 
treatment workfl ow. This includes 
cutting-edge modules for interac-
tive 3D path planning, with online 
collision avoidance, imaging protocol 
and workfl ow defi nition, large fi eld 
of view CBCT reconstruction, 2D/3D 
image registration, picture archiving 
and communication, as well as 
routine QA and calibration to name 
just a few of its features. Besides 
banking on standard technologies 
which enable seamless integration 
of facility-wide signals, such as 
emergency and interlock signals, 
a plugin-oriented architecture featur-
ing open interfaces facilitates swift 
customization and simultaneously 
provides comprehensive tooling in 
research setups.

No camera blocked One camera (partially) blocked Two cameras (partially) blocked

Integration of the ring imaging system of 
medPhoton with the exaview module

• Non-isocentric imaging
• Very fast 2D/3D registration
• Fast LFOV in-isocenter
• CBCT (5 rpm, >60 cm FOV 360)
• Dual Energy – soft tissue 

contrast enhancement
• No additional imaging modality 

required



rotator main body

Rotator

As an experienced engineering 
service-provider for large and partic-
ularly complex installations, BEC was 
asked to design and manufacture the 
world’s fi rst rotator for clinical use at 
MedAustron. This high-tech system 
is installed in the beam line of the 
gantry in the extraction hall and 
is intended to enhance the gantry 
beam quality. 

The rotator carries seven heavy-
weight quadrupole magnets, which 
are placed at specifi c coordinates, 
enveloping the vacuum chamber of 

the particle beam. The most demand-
ing task was to rotate all seven 
rotator magnets around the fi xed 
vacuum chamber within a range of 
+/- 90° while keeping the deviation 
of the components from the ideal 
position to less than 0.15 mm. The 
system has footprint of 8.0 m by 2.0 
m and weighs 25 tons.

The rotator has a complex and rigid 
main-body structure, developed us-
ing state-of-the-art tools for FEM-
Analysis, and providing maximum 
system accuracy by keeping the 

overall defl ection along the eight-
meter beamline-section to under 0.1 
mm. The rotator body is supported 
by two ball bearings, provided by 
the worldwide leading manufacturer 
of slewing bearings “ThyssenKrupp 
Rothe Erde GmbH”. The bearings 
have a diameter of 1.5 m each and 
are attached to two independently 
adjustable foot structures (with 5 
degrees of freedom). This solution 
offers the greatest fl exibility and 
reduces the expense of special treat-
ments for the installation area.

Heavy weight rotator installed 
in the beam-line at MedAustron

The Rotator is driven by an adjust-
able, backlash-free gear system that 
allows it to reach rotational speeds 
of up to 14.0°/sec within one second, 
while guaranteeing a positioning ac-
curacy of better than +/- 0.017°. 

The magnets are individually adjust-
able in all six degrees of freedom 
using a motor-driven magnet-
adjustment system. This special tool 
has been designed to improve the 
magnet-setup accuracy while reduc-
ing the adjustment time, in order to 
speed up installation and mainte-
nance procedures and to improve the 

work-comfort in limited-accessibility 
areas. The magnet-adjustment-sys-
tem is a mobile add-on device that 
travels inside the rotator cavity 
(under the magnets) and can reach 
all magnet positions. It consists of a 
compact, serial six-axis platform with 
a footprint of 40.0 cm by 35.0 cm. It 
offers a continuous adjustment range 
of +/- 10.0 mm (translational) and 
+/- 2.0° (rotational).

To ensure the straightness of the 
vacuum chamber along the rotator 
beam section, a highly sophisticated 
support system has been developed. 

The vacuum pipe is supported in 
each section at four locations, using 
eight spherical roller bearings, each 
independently adjustable in both a 
horizontal and vertical direction. Us-
ing a specially designed torsion-stiff 
coupling makes it possible to bypass 
the vacuum bellows (connecting the 
vacuum chamber sections), increas-
ing their service life dramatically. In 
order to provide such a compact and 
effi cient media-routing solution, BEC 
is working together with the global 
energy chain manufacturer IGUS on 
a revolutionary solution involving the 
brilliant TwisterChain® system.

vacuum chamber 
supoort system

main-bearing 
adjustment system

seven quadrupole 
magnets around the 

beam-line

rotator main body

isolated quadrupole 
magnet

isolated quadrupole 
magnet

main-bearing 
adjustment system

supoort system

seven quadrupole 
magnets around the 

beam-line
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exacontrol / exacontrol safety

The unique exacontrol control plat-
form integrates all irradiation room 
components into one high perfor-
mance control system. The modular 
exacontrol hardware and software 
architecture offers a maximum level 
of integration for all components. By 
using powerful industrial commu-
nication standards such as Ethernet 
and Profi Net, exacontrol enables 
real-time communication between 
dedicated control modules. Our 
service-proven control technology 
combines motion control, process 
monitoring and safety control in a 

single system. In addition, exacontrol 
performs various redundant function-
ality checks to guarantee maximum 
stability, consistency and availability. 
The powerful remote service and 
diagnosis capabilities of exacure are 
well protected by robust fi rewalls 
and allow quick access and fl exible 
service.

The open interface allows exacontrol 
to communicate with all relevant 
system components, such as the 
therapy control system. The interface 
is modular and can be easily expand-

ed to integrate new functionalities. 
The safe communication between 
all safety components is achieved 
through the use of the latest safety 
bus technology.

The exacontrol safety (exacontrol 
S) system is an independent safety 
system based on certifi ed safety 
components that monitor all critical 
processes in the irradiation room. The 
position of all elements in the room 
is monitored by safety devices 
according to performance level D 
(ISO 13849).

Collision avoidance 

exacure is equipped with a collision 
avoidance system (CAS). This system 
is based on a 3D environment con-
taining all moving and fi xed objects. 
The CAS monitors any motion of the 
elements in the irradiation room in 
real-time. This allows the movement 
speed to be adapted according to 
its environment. For example, the 
speed of the treatment table top is 
automatically reduced when as it ap-
proaches the gantry. The CAS also al-
lows for the simultaneous movement 
of the patient positioning system, the 
imaging equipment and the gantry.

Collision avoidance

examove exaview exapoint exaturn

exacontrol S

exacontrol

external safety devices

treatment planning

Safe robot motion monitoring with 

exacontrol S means:

• Safe, limited treatment table speed

• Safe workspace monitoring 

• Safe monitoring of multiple Cartesian spaces 

• Safe operational stop 

exacontrol features at a glance

• Modular hardware and software structure

• Maximum integration level with an open 

interface

• Use of powerful communication standards

•  Real-time control technologies

•  Motion control, process monitoring and safety 

control in a single system

•  Maximum stability, consistency and availability

•  Remote service and diagnostics 



support / network / service

Our customers can rely on us 
throughout every phase of a project. 
From planning and commissioning to 
maintenance and support, through-
out the service life of our products. 
24 hours a day. 365 days a year. Our 
customer-oriented service solutions 
are a key factor in providing high 
levels of system availability. With the 
support of the high-density service 
networks made up by all our key 
suppliers, we can ensure that we are 
always in your vicinity to support you 
in record time. 

Planning

• Offl ine simulation of  
the facility 

• 3D room planning / in-
room equipment

• Detailed installation and 
setup planning (cabling)

• Qualifi ed concepts for 
the integration and 
optimization of highly 
productive installations

• Individual project sup-
port from your own 
personal contact

BEC service levels

We offer high-quality, customized 
service, backed by a wealth of techni-
cal and professional expertise. 

Support 
Level 2

Support 
Level 1

Support 
Level 3

General assistance and helpdesk service for all technical matters 
(business hours)

Remote-diagnosis and support for all in-room controls (business hours)

Email response within 24 hours (Mon-Fr)

Worldwide premium replacement part support by our key suppliers

On-site availability of critical replacement parts

One on-site preventive maintenance visit per year 
(outside treatment hours)

Hardware and software updates

Emergency intervention in Europe within 24 hours or next available fl ight

Uptime commitment

Financial commitment for agreed uptime 

Emergency intervention worldwide within 24 hours or next available fl ight

• Detailes irradiation room planning 
• Hardware and cable planning for 

each facility due to the needs

• customer tailored solutions for system 
optimization and setup

• Pre-tested software updates
• Implementation of new technologies 

to meet our customer´s demands 
thrroughout life cycle

• Expert set-up at site
• Initial startup
• Tests and analysis phase
• System optimization and fi nal testing

• On-site-repair-service
• Maintenance Management
• Hotline Support 24/7
• Training

Planning

Optimization

Start-Up

in Operation

This makes BEC a reliable, fl exible 
partner capable of providing special-
ized, global support. 

Start-up

• Direct on-site support 
from our specialists 
during system setup

• Calibration of the     
system by our person-
nel, using our routines

• Our pre-tested system 
components guarantee 
reduced on-site setup 
and installation times

In Operation

• World wide replace-
ment part support, using 
standard components 
manufactured by lead-
ing global suppliers 
(KUKA, Lenze, Phoenix 
Contact)

• 24/7 hotline and full 
remote access to the 
equipment

• One person directly as-
signed to each project. 
For larger facilities, BEC 
also offers permanent 
on-site support. 

Optimization

• Customer-tailored solu-
tions for system optimi-
zation and setup

• Pre-tested software 
updates

• Implementation of new 
technologies to meet 
our customers’ demands 
throughout the service 
life of our systems.

With well-chosen suppliers such as 
KUKA, Lenze and Phoenix Contact, 
the availability of replacement parts 
and service are guaranteed. 



Innovative cancer treatment and research

Therapy at MedAustron

MedAustron will provide an in-
novative form of radiation therapy, 
namely ion beam therapy. In that 
process the tumours are irradiated 
with charged particles, either protons 
or carbon ions. The ion beam therapy 
is perfectly suited for treating tu-
mours close to radiation sensitive 
organs. Sensitive tissue behind the 
tumour is almost completely spared. 
So some tumours being placed in 
close proximity to such radiation sen-
sitive organs can be irradiated by the 
ion beam therapy with a suffi cient 
radiation dose without exceeding the 
tolerance limits of the surrounding 
healthy tissue.  Further side effects of 
radiation therapies can be reduced.
This special therapy is based on the 
special physical properties of ions. 
When charged particles enter hu-
man tissue they emit their energy. 
The slower they get, the higher the 

physical dose deposition, which 
reaches its peak just before they stop 
(“Bragg-Peak”, see diagram on the 
left).

This is used in ion beam therapy. 
The maximum radiation dose can be 
focused exactly to the area of the 
tumour. The hereby-released energy 
damages the DNS of the cancer cell 
irreparably, which fi nally leads to 
the destruction of the tumour. This 
“biological effectiveness” of carbon 
ions thereby is higher than the one 
of protons.

Indications for ion-beam therapy
 
Indications to ion beam therapy are 
either aiming to reduce treatment 
related side effects by reducing the 
dose to healthy tissue. A classical ex-
ample for this treatment strategy is 
using protons for pediatric malignan-

MedAustron will be one of the most 
cutting-edge centres for ion therapy 
and research in Europe, situated 
in Wiener Neustadt, Austria. In full 
operation up to 1200 - 1400 patients 
per year will be treated with this 
innovative form of ion beam therapy. 

Along with clinical research the 
centre also offers opportunities for 
non-clinical research. There are only 
three other centres like MedAustron 
worldwide offering beam therapy 
with protons as well as with carbon 
ions in one place.

cies. Ion beam therapy can addition-
ally been used in order to escalate 
the dose to the tumour without 
exceeding the tolerance limits of sur-
roundling organs at risk. 
Carbon ion therapy is characterised 
by a higher biological effectiveness. 
Therefore this treatment option is 
especially indicated in relative radio-
resistant/hypoxic tumours.  
In the fi rst stage, MedAustron will 
focus on tumours of the brain and 
skull base area. In addition pros-
tate cancer and soft tissue sarcoma 
will initially be treated.  During the 
course of time indications will be 
extended to other indications like 
ENT-tumours, paediatric  malignan-
cies, localised lung- liver- or pancre-
atic tumours etc. . 
It also appears reasonable that 
indication to ion beam therapy may 
extent to relatively new clinical 
indications. 

Clinical Research at MedAustron

At MedAustron several medical 
research activities are intended. 
They will include aspects like target 
volume delineation based on modern 
imaging technologies, comparative 
treatment planning using modern 
photon and ion beam application 
modalities, treatment tolerability on 
the basis of subjective and objective 
evaluation criteria, adaptive radio-
therapy implementation, determina-
tion of optimal fractionation sched-
ules etc.

Statistic Data for Austria 

•  Every year approximately 
36000 people get diagnosed 
with cancer in Austria

• Austrian radiotherapy fa-
cilities treat approx. 16000 
patients per year

• Out of these patients, 10-15 
% would benefi t from ion 
beam therapy

• Additionally, new indica-
tions could be derived from 
clinical outcomes



Technology at MedAustron

The Particle Accelerator

The particle accelerator consists of 
more than 1000 components pro-
duced by more than 230 manufactur-
ers from 22 different countries.
The particles necessary for irra-
diation, protons or carbon-ions, are 
generated by three ion sources. These 
charged particles are then acceler-
ated in the so-called „Linac“-bunker 
(Linac stands for “Linear Accelera-
tor”) on a straight path by electrical 
alternating fi elds to 7 MeV (equal to 
approx. 36.000 km/s).
After that the particles are injected 
into the synchrotron – a circular 
accelerator with a circumference of 
80 metres – where magnetic fi elds 

defl ect them and keep them in the 
centre of a vacuum pipe. The syn-
chrotron has been developed based 
on the CNAO-design (hadron therapy 
center in Pavia, close to Milan, Italy) 
in close cooperation with CERN. In 
the synchrotron the particles are 
accelerated up to their fi nal velocity 
of approximately 2/3 of the speed of 
light or 200.000 km/s. 

Finally the ion beam is led into the 
irradiation rooms. MedAustron has 
4 irradiation rooms, 3 intended for 
medical use and one for non-clinical 
research:

1.  Irradiation room with a horizontal 
fi xed beam for non-clinical research 
– protons and carbon-ions available

2.  Medical irradiation room with a 
horizontal and vertical fi xed beam  
- protons and carbon-ions available

3.  Medical irradiation room with a 
horizontal fi xed beam – protons 
and carbon-ions available

4.  Medical irradiation room with the 
so called „Gantry“ (a rotating 
radiation unit that enables irra-
diating the patient from random 
angles with a beam precision of 
0,3mm. Its total weight is 220 
tons and its swing diameter is 7,5 
meters.) – protons available

The Beam

The beam energy for protons ranges 
from 60-250 MeV (for medical 
treatment) and up to 800 MeV for 
non-clinical research. For carbon-ions 
(12C6+) the range is between 120 and 
400 MeV/n. Active energy selection 
is used at MedAustron, 255 different 
energy levels per ion species can be 
covered. The respective beam energy 
determines the penetration depth 
into human tissue, up to 30 cm are 
possible at MedAustron.

For beam delivery pencil beam scan-
ning is used at MedAustron. The 
beam stays on the particular spot 
until the desired dose for this point 
has been reached. Then the beam is 
moved to the next spot by defl ecting 
magnets. When the layer is fi nished, 
the energy is changing and the scan-
ning of the next layer is initiated

In the irradiation rooms equipped 
with fi xed beams, it is possible to 
scan a fi eld size of up to 20 x 20 cm2, 
in the irradiation room with the 
proton Gantry, 12 x 20 cm2 are pos-
sible. The beam size at the iso-centre 
varies between 4 and 10 mm FWHM, 
the beam position accuracy is 
+/- 0.5 mm. 

The necessary dose for each spot is 
calculated during treatment plan-
ning, where the following param-
eters are specifi ed:

•  The patient position in the coordi-
nate system of the treatment room

•  The selected energies (energy lay-
ers) for each portal

•  The spot position and the number 
of particles per spot for each layer

MedAustron is equipped with a MRI, 
a CT and a PET-CT, whereby the MRI 
and CT are used for treatment plan-
ning exclusively. The PET-CT serves for 
dose verifi cation after the irradiation. 

Patient Positioning

A crucial factor of the treatment is 
the exact positioning of the patient. 
Therefore MedAustron has installed 
a worldwide unique positioning 
system: a ceiling mounted robotic 
system, with industrial robots cus-
tom-built for medical use. This device 
makes it possible to position the 
patients with an accuracy of half a 
millimeter and to ensure the exact 
position during the whole treatment 
and hence guarantees the precise 
irradiation of the tumour. 

Beam Parameters

•  Beam intensity protons:           
≤ 1*1010 particles/spill

•  Beam intensity carbon-ions:    
≤ 4*108 particles/spill

•  Dose build-up: ~ 1 minute to 
deliver 2 Gray in 1 litre

• 4 different intensity levels 
(degrader options)

Irradiation Rooms

Treatment/Clinical Research:

 Proton Gantry
 Horizontal fi xed beam
 Horizontal and vertical fi xed beam

Non-clinical Research:

 Horizontal fi xed beam

Ion Sources

Linear Accelerator

Sycrotron

4

4
2

2

3

3

1

1



Technology at MedAustron

Non-clinical Research 
at MedAustron

Apart from patient treatment, Me-
dAustron will also focus on non-clini-
cal research. The main research areas 
will be radiation biology, medical 
radiation physics and experimental 
physics. Facilities for the non-clinical 
research include (in addition to the ir-
radiation room) different laboratories 
(e.g. dosimetry, chemistry, cell culture, 
preclinical), mechanical and electronic 
workshops and offi ces.

Milestones & Outlook

EBG MedAustron GmbH is currently 
realizing this innovative project in 
Wiener Neustadt, Austria.  The build-
ing was fi nished after only 18 months 
in August 2012 – a record time in 
construction, due to an innovative 
method: the “sandwich-technology” 
(Forster Sandwich Construction®). 

120 employees from 18 different 
countries are currently working at 
MedAustron. About 50 of them previ-
ously worked for MedAustron at the 
European Organization for Nuclear 
Research CERN. At full operation 
MedAustron will provide jobs for 170 
employees. Typical job profi les at Me-
dAustron are specialists in radiation 
oncology, medical physicis experts 
and radiotherapy technologists as 
well as accelerator physicists and 
technicians of various disciplines.

Research Areas

•  Experimental Physics
  -  Detector development 
  and test
 - High-energy proton-
  computed tomography
•  Medical Radiation Physics
 - Basic and applied dosimetry
  - Treatment planning and 
  plan evaluation
•  Radiation Biology
  - Radiation induced 
  mechanisms of cell death
  - Research on biomarkers 
  and bioimaging
•  Education and Training

Milestones for MedAustron

• 2011: Groundbreaking
•  2012: Completion of the 

building
•  2013: Installation of the 

particle accelerator
•  2014: Technical trial opera-

tion of the accelerator facility 
and installation of the medi-
cal technical equipment

•  2015: First patient treatment 
at the end of the year

Through cooperations with medical 
universitites and clinics, the medical 
staff receives thorough training. Cur-
rently several radiation oncolgists and 
medical physicists are being trained 
in Austria and abroad, i.e. Heidelberg 
(Germany), Boston (USA) or Chiba 
(Japan).

MedAustron centre for ion beam 
therapy and research has been made 
possible with the support of the 
Republic of Austria, the Government 
of Lower Austria as well as by the 
City Government of Wiener Neustadt. 
MedAustron is indirect property of 
the Government of Lower Austria. The 
investment costs for the construction 
of the centre were in the range of 200 
million Euros.



Comforting the patient through Ambient Experience

Experience Design 
concept by Philips

The Philips Healthcare Experience 
Solutions team in collaboration with 
D/DOCK was invited to consult the 
experience design for the care experi-
ence of cancer patients and staff at 
MedAustron. In close collaboration 
with the main hospital stakeholders, 
Philips provided experience research 
and analysis and a comprehensive 
environment design that would bring 
comfort to the patients, foster col-
laboration in care delivery, attract 
top class professionals to the facility, 
and help MedAustron to differenti-
ate the brand. By bringing together 
the expertise from clinical, lighting, 

design and experience solutions, 
Philips envisioned a series of differ-
ent spaces that patients make use of. 
These include waiting lounges, chang-
ing rooms, preparation rooms, CT, MRI 
and PET CT imaging rooms and most 
signifi cantly, the ion beam therapy 
rooms. The concept introduces interior 
and lighting elements that are con-
ducive towards the patient comfort, 
while maintaining the professional 
appearance of the room.  The concept 
includes informal as well as formal 
hub spaces where staff could meet 
each other and foster a culture of col-
laboration and connected learning.

an “experience theme” made of 
video animation and dynamic light-
ing.  This instantly transforms the 
mood and the experience of being in 
a clinical environment. The immersive 
atmosphere generated through con-
nected software technologies makes 
it possible to render beautiful spatial 
qualities that differ each day of the 
therapy, and also to give a sense of 
progress to the patients. 

The themes are inspired by nature 
visuals and sounds that are meant to 
help the patient relax and divert the 
attention away from the technical 
equipment in the room. This immer-
sive experience would create not only 
an immediate positive distraction but 
also a long lasting positive memory of 
the treatment they would receive at 
MedAustron. 

Design of the Therapy Rooms

Patients spend most of their therapy 
time in these fully enclosed spaces 
that have no access to daylight. To 
prevent patients from feeling stressed 
and isolated, the design of the treat-
ment rooms consists of layers of light 
that emulate bright daylight and lay-
ers of wood that express a feeling of 
warmth and well-being. 
Patients will be encouraged to per-
sonalize this treatment by selecting 



Design for BEC examove 
and exaview

During each treatment at MedAus-
tron, patients will be positioned 
accurately with help of the examove 
system scanned on table by a ring 
imaging system. Since patients will 
have their most intimate interaction 
with these two pieces of equipment, 
it is even more signifi cant to have 
that interaction win the patient’s 
confi dence from day one.

The Philips Healthcare Experience 
solutions team together with Lunar 
Europe embraced the challenge to 

Covers design solution

uplift the look and feel of this in-
dustrial equipment and provide a 
concept design that brings elements 
together to humanize the experience 
for patients during the treatment. The 
design aims at attracting visual atten-
tion towards specifi c features such a 
‘lighting ring’ where patients would 
naturally focus and therefore get less 
distracted by the other generic bigger 
volume parts of the robot. The robot 
arm covers are designed as crisp look-
ing two dimensional envelopes from 
outside and more fl exible and a bit 

darker on the inside. The combination 
of these elements expresses a profes-
sional medical quality and yet makes 
a friendly and thoughtful product. In 
the end, it effortlessly compliments 
the surrounding warm and dynamic 
room atmosphere and enhances the 
confi dence of the patient.  
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BEC – BUCK ENGINEERING & 
CONSULTING GMBH

Gartenstrasse 11
Germany - 72764 Reutlingen

Phone: +49 7121 / 930 721-0
Fax: +49 7121 / 930 721-2 

www.b-e-c.net
www.exacure.de

BEC CORPORATION

1170 Howell Mill Road, Suite 300
USA - Atlanta, GA 30318

EBG MedAustron GmbH

Marie-Curie-Straße 5
Austria - 2700 Wiener Neustadt

www.medaustron.at


