


EXPERT OPINION - Alard Roebrock

~ Based on a written application of the ordering party from October 29, 2013, the following
_expert opinion has been drawn up for the needs of realizing the project called “CEITEC —
Central European Institute of Technology”, reg. No CZ.1.05/1.1.00/02.0068, whose aim and
ksubject—matter is the evaluation of the uniqueness of the equipment “Delivery of 3T
experimental human whole-body MR scanners for CEITEC MU” and price adequacy of the

standing offer.

Technical specification

Two new whole-body MR scanners with magnetic field induction of 3T, with superconducting zero-
boiloff actively shielded magnet equipped with higher order shims, dedicated to human whole-body
diagnostics and research. The set of diagnostic examinations must include state-of-the-art
experimental and clinical neurology/neuroscience exams (e.g. functional MRI, multidirectional
diffusion measurement with the option of diffusion tensor mapping, 3D tractography, localized
proton spectroscopy and spectroscopic imaging, extensibility to multinuclear spectroscopy,
anatomical imaging T1, T2 and PD weighted, with high spatial resolution), native a contrast
angiography, spine and spinal cord imaging. Adequate hardware, including high-performance
gradients and high sensitivity RF coils must be provided. Compatibility with the installation site is
required.
System A: functional MRI incl. BOLD effect and ASL perfusion, contrast enhanced perfusion,
spectroscopy, SWI
System B: functional MRl incl. BOLD effect and ASL perfusion, diffusion-based tractography
Workstation: shared use for both systems A and B, equipped for data analysis and method
development

Magnet with field 2.8-3.0 T, with active shielding yes

Zero boil-off system - liquid helium consumption in liters during 5
years of service

Max. distance from the iso-center with magnetic field exceeding in axis x, y max. 2.7 m, in axis z
0,5mT max. 3.7 m

Min. room height max. 3.0 m

Weight max. 15000 kg

Patient tunnel diameter in the narrowest position min. 60 cm

Scanning volume, FOV in each axis (x, Y, z) min. 45 cm in each axis
Field stability in time <0,1 ppm/h

Static field homogeneity Vrms (root mean square deviation on a £ 0,03 ppm

spherical surface, determined from at least 24 measurement in 24
parallel planes), DSV 100 cm

Static field homogeneity Vrms (root mean square deviation on a < 0,07 ppm
spherical surface, determined from at least 24 measurement in 24
parallel planes), DSV 20 cm

Static field homogeneity Vrms (root mean square deviation on a <0,50 ppm
spherical surface, determined from at least 24 measurement in 24
parallel planes), DSV 30 cm
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static field homogeneity Vrms (root mean square deviation on a <1,40 ppm
; spherical surface, determined from at least 24 measurement in 24
parallel planes), DSV 40 cm
“Max. content of iron in the floor min. 80 kg/mz

titutional cooling water circuit?

_Cooling by i

.
| Number of active shims of the 2nd or higher orders

yes

| Sufficiently high shim power for off-isoc ctroscopy?

[ Max. gradient field amplitude in any and each direction

min. 75 mT/m

Max. slew rate for the amplitude of 75 mT/m in all directions min. 200 T/m/s
Max. gradient duty cycle 100%
Actively shielded? yes
Cooling by institutional cooling water circuit? yes

MDngltal with high precision yes
Number of receiver channels min. 32, extensible
Number of independent transmit channels min. 2
Bandwidth of each independent RF receiver channel min. 1MHz

min. 35 kW

Max. transmitter power

Possibility of multinuclear spectroscopy (31P, 23Na, 19F, 13C)

Designated for whole-body dlagnostk’:‘S

yes

yes

Max. load

Multichannel coil for head diagnostics, RF field shimming, number
of channels

min. 200 kg

rrﬁn. 32';:‘h’ahnéls

Head exam coil T/R yes
Whole spine coil yes
Electronic coil switching yes

Automatic coil recognition

Color LCD monitor

yes

diagonal min. 19"

Modern CPU (min. 2,4 GHz), hardware acceleration (s.a. GPU) yes

RAM min. 4 GB

HD min 400 GB

Network interface 1 Gbit/s

Image reconstruction min. 5000 images/s for image
matrix 256x256

Exam parameters can be copied into new acquisitions yes

Studies can be repeated with parameter duplication yes

Data archivation on DVD/CD yes

ECG triggering yes

Respiration triggering yes

Acquisition matrix size at least 64x64 to 1024x1024 yes

Image format and protocol DICOM, incl. Worklist

yes
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Wrd sequences such as 2D, 3D acquisition of T1, T2 (FSE, SE), yes
| D, GRE for MR angiography native and contrast, SSFSE, TOF, DWI,
EPI, SWI
Angiography (native and contrast) of brain and neck vessels yes
Water diffusion in the brain (single shot / high resolution multi- yes
shot, diffusion tensor imaging) and calculations (ADC, DTI maps)
High spatial resolution exams of brain regions, spine, MR yes
myelography
sequences for functional MR measurements (BOLD, ASL) yes
MR spectroscopy single-voxel, multi-voxel, 2D, 3D; stimulated yes

echo, spin echo based, magnetization preparation (water, fat,
outer volume suppression)

Contrast enhanced perfusion imaging (DCE, DSC) - measurement yes

and hemodynamic map calculation

Creation of own user's pulse sequences and protocols possible yes
Raw data accessible yes
Min. slice thickness 2D max. 0.5 mm

Min. slice thickness 3D

Software (data browsing and analysis) for an independent
workstation

speed min. 100 Mb/s
connector R145 or metallic
interface (100BASE-TX,
1000BASE-T)
Multi-Mode optical interface
with connectors ST, SC, MTRJ,
LC, E2000 (100BASE-FX,
100BASE-SX, 1000BASE-SX)

Ethernet interface, norm IEE 802.3

Protocol TCP/IP version 4 communication yes
Communication with protocol DICOM version 3.0 or later yes
Support for these DICOM properties DICOM Verification service

Storage of DICOM objectson a
remote DICOM system
Commitment of stored DICOM
ohejcts on a remote DICOM
system
Querying for data on a remote
DICOM system
Retrieval of DICOM objects
from a remote DICOM system
Basic Worklist Management

tification ano

Line power distributor
RF shielding cabin incl. observation window, door and necessary yes
internal equipment (suspended ceiling, wall panels, lights, floor)

Helium quench pipe yes
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Magnet room camera for subject monitoring, displayed in the
control room, recording possible (e.g. external digital recorder)

yes

Filter passage with removable or flap covers between the RF cabin

and the control room

2 routes, diameter at least 5 cm

each

Filter passage with removable or flap covers between the RF cabin

and the technical room

2 routes, diameter at least 5 cm

each

Filter passage with a removable covers for image projection into

the magnet (optical stimulation for fMRI)

yes

Equipment configuration (summary of the offer by Siemens)

Eystem A

System B

Workstation A

MAGNETOM Prisma - System

3T magnet (whole-body,
superconductive, actively
shielded, zero helium
boil-off, 50 cm FOV)

XR 80/200 gradient
system (actively shielded,
water cooled, force
compensation)

1 and 2" order shims
TimTX TrueShape + syngo
ZOOMit + ZOOMit EPI +
Z00OMit SPACE

Tim 4G [204x64] + Dot
RF Transmit/Receive
System (DirectRF™
technology)

Tim 4G RF coils with
Dual-Density Signal
Transfer Technology
(Head/Neck 20
DirectConnect, Spine 32
DirectConnect, Body 18,
Flex Large 4, Flex Small 4)
Tim Table

Dot (Day Optimizing
Throughput) Engine

Dot Display and Dot
Control Centers

Dot technology

Brain Dot Engine

- High performance
image reconstruction
computer incorporating
GPU technology

Tim Application Suite

MAGNETOM Prisma - System

3T magnet (whole-body,
superconductive, actively
shielded, zero helium
boil-off, 50 cm FOV)

XR 80/200 gradient
system (actively shielded,
water cooled, force
compensation)

1% and 2™ order shims
TimTX TrueShape + syngo
ZOOMit + ZOOMIt EPI +
ZO0OMit SPACE

Tim 4G [204x64] + Dot
RF Transmit/Receive
System (DirectRF™
technology)

Tim 4G RF coils with
Dual-Density Signal
Transfer Technology
(Head/Neck 20
DirectConnect, Spine 32
DirectConnect, Body 18,
Flex Large 4, Flex Small 4)
Tim Table

Dot (Day Optimizing
Throughput) Engine

Dot Display and Dot
Control Centers

Dot technology

Brain Dot Engine

- High performance
image reconstruction
computer incorporating
GPU technology

Tim Application Suite

syngo MR Workplace
H#T+D
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(syngo TimCT FastView,
Neuro Suite, Angio Suite,
Cardiac Suite, Body Suite,
Onco Suite, Breast Suite,
Ortho Suite, Pediatric
Suite, Scientific Suite,
Whole Body Suite)

- syngo MR software

- Sequences

- Patient Communication

- Computer system

- Installation

(syngo TimCT FastView,
Neuro Suite, Angio Suite,
Cardiac Suite, Body Suite,
Onco Suite, Breast Suite,
Ortho Suite, Pediatric
Suite, Scientific Suite,
Whole Body Suite)

- syngo MR software

- Sequences

- Patient Communication

- Computer system

- Installation

Tim [204x64] XR Gradients #P

Tim [204x64] XR Gradients #P

PC Keyboard US English #Tim

PC Keyboard US English #Tim

PC Keyboard US
English

Tim Table #P 1

Tim Table #P 1

Flow Quantification #Tim

Flow Quantification #Tim

Argus Flow MRWP

Neuro Perfusion Package #T+D

Neuro Perfusion
Evaluation
MRWPHT+D

RESOLVE #T+D

RESOLVE #T+D

Arterial Spin Labeling 3D #T+D

Arterial Spin Labeling 3D #T+D

Arterial Spin Labeling 2D

Arterial Spin Labeling 2D

SWI #Tim

Spectroscopy Package #T+D

Spectroscopy Eval.
syngo MRWP

Multinuclear Support #5K
Multinuclear Spectroscopy #5k

SpectroShim Support #P

Transmit/Receive Head Coil

Head/Neck 64 #P,Sk Head/Neck 64 #P,Sk]
MAGNETOM Prisma Install., EUR MAGNETOM Prisma Install., EUR
Separator 60kW Separator 60kW

| RF-Cabin, Steel #3T

RF-Cabin, Steel #3T

RF-Cabin Installation, EUR #3T

RF-Cabin Installation, EUR #3T

Inline BOLD Imaging #Tim

Inline BOLD Imaging #Tim

BOLD 3D Evaluation
syngo MRWP #T+D

3D PACE syngo #Tim

3D PACE syngo #Tim

Diffusion Tensor Imaging #P

DTt Evaluation MRWP
H#Tim

DTI Package #P
- Diffusion Tensor Imaging
- DTl Tractography syngo
- DTI Evaluation

DTI Tractography
syngo MRWP #Tim

fMRI Trigger Converter

fMRI Trigger Converter

Third year of warranty

Third year of

Third year of warranty
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warranty
IDEA Development License IDEA Development License IDEA Development
License

Quoted price (according to Siemens’ offer)
104 million CZK excluding VAT

Based on a detailed research, personal knowledge and market survey, the following opinion
is given:

1) Rationale for the uniqueness of technology, device, or rights, and an explanation
stating that there is really not more than a sole supplier on the market able to provide
such goods

In the ‘SPECIFICATION OF MR SYSTEMS AND RESEARCH TOPICS FOR CORE FACILITY
MAFIL" it becomes clear that functional MRI (fMRI) and diffusion MRI (dMRI) applied to
the human brain are very central techniques to the CEITEC's research goals and thus the
acquired machines must deliver top-of-the-line performance for these techniques.
Excellent performance in both these techniques for the purpose of high-end research
depends crucially on the simultaneous availability of: high gradient amplitude, high
gradient slew rate, high long term gradient stability and dedicated head or head/neck
coils with a high number of radio-frequency (RF) receive channels. Here ‘high’ is subject
to interpretation, but more/higher is almost always better in these cases. Among the
high-end 3T MRI systems provided by the large MRI system vendors, all are able to
provide different levels of performance for the different hardware parameters above
and all are capable of supporting some form of fMRI and dMRI measurements.
However, to the best of my knowledge, the Siemens Prisma is the only system currently
on the market that simultaneously provides the highest clinically available gradient
amplitude (80mT/m), gradient slew rate (200T/m/s) and number of head (32) and
head/neck (64) RF receive channels and provide excellent long term gradient stability.
This means it has the highest short and long-term potential for the most excellent level
of performance of fMRI and dMRI in a research context. This is all the more important
because later upgrade of these hardware parameters on a system (if at all possible)
require extensive additional investments at a later time after initial installation, delivery
and acceptance of the MRI systems (unlike software updates which can be relatively low
cost updates).

In receiving answers to my specific questions about the research plans and
requirements of the CEITEC/MAFIL | have also understood that there is extensive
previous experience with operating Siemens MR systems and, very importantly,
expertise in the Siemens specific MR pulse sequence development environment in the
(future) CEITIC/MAFIL staff. Especially in the highly specific expertise area of MR pulse
sequence development, it takes a long time to train or retrain an engineer or scientist to
use a specific platform. It would be highly advisable for the CEITEC/MAFIL to capitalize
on the specific expertise already present in its staff, rather than choosing to reinvest in
retraining its staff which takes time and additional (indirect) cost. This is important
because in the research context local MR pulse sequence development and, through
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that, access to non-vendor product state-of-the-art research sequences from other MR
research centres (i.e. third parties) is key to the highest standard of excellent results in
an internationally competitive context. An important illustrating case-in-point are the
MR pulse sequence developments performed in the NIH Human Connectome Project,
which makes state-of-the art fMRI and dMRI sequences available to Siemens sites.
These sequences provide multi-band (or simultaneous multi-slice) technology available
that are transforming the fields of fMRI and dMRI research with large performance
increases over any current vendor’s product sequences.

2) Reasons proving that it is impossible to use some other, similar and acceptable, devices
or technologies
It is never completely impossible to use other vendors’ MRI systems. However, it is safe
to say that the long term potential for the highest standard of excellence in fMRI and
dMRI in a research context (as CEITEC/MAFIL aspires) can only exist if the basic
hardware parameters, described above, are matched or exceeded (simultaneously for
the same running MR protocol, not separately in different hardware settings for
different protocols) by another candidate MR system. To the best of my knowledge, this
is not the case for any competing device compared to the Siemens Prisma.

3) Valuation of an item or right being acquired
I have reviewed the specification and quotation of the two Siemens Prisma systems. The
specifications are adequate for the CEITEC’s goals. Prices must always be judged within a
the context of the broader offer of the vendor and circumstances and so | can make only
a qualitative judgement. in the context | have knowledge of the quoted prices seem

reasonable.
LIST OF ATTACHMENTS:
1. Specification of MR systems and research topics for core facility MAFIL
2. Offer No. 061-13P0095 (Siemens valuation of the delivery)
3. MAGNETOM Prisma-1-A8WMI1-2-A (Detailed technical specification of MR A)
4, MAGNETOM Prisma-1-A8WMI1-4-B (Detailed technical specification of MR B)
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Expert’s Statement:

The potential for the highest standard of excellence in fMRI and dMRI in a research context
(highly important for CEITEC/MAFIL’s research goals) is enabled by the unique combination,
in the current market, of hardware parameters that the described equipment possesses. In
addition, the possibility of building on past expertise and training, especially in MR pulse
sequence programming, is an important advantage. The quoted price is in the range
expected for this combinations of systems and specifications.

In Maastricht on 18 November 2013
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Signature, expert’s seal



SPECIFICATION OF MR SYSTEMS AND
RESEARCH TOPICS FOR CORE FACILITY
MAFIL

GENERAL CHARACTERISTICS OF THE INSTRUMENTS

 Two whole body 3T MR systems with superconducting zero boil-off actively shielded magnets

_ certified for clinical use and equipped for advanced research in neuroscience and supporting

_ research in cardiology and a orthopedics, including the installation in designated areas, function

_ tests and personnel training. The delivery includes radiofrequency shielding cabins, a shared data

_ processing console, installed software with appropriate licences for the visualization, analysis and

_ archiving data and for experiment planning and method development on both systems and the data
__processing console, measurement methods and protocols for diagnostics and research, MR
_compatible instrumentation for functional imaging. Both scanners must guarantee, above all, high-
_ quality morphological imaging, advance measurement of the parameters of diffusion, BOLD effect

based functional imaging, dynamic measurement for perfusion imaging, proton spectroscopy and
_ spectroscopic imaging,.

Both scanners must use identical software, provide the possibility of sharing measurement

_ protocols and radiofrequency coils, support synchronization by external signals. Required is the

_delivery of scanner A equipped for sensitive and fast proton and non-proton imaging, spectroscopy
and spectroscopic imaging of the head and neck region. Scanner B will also be equipped for the

 head and neck region including extended support for the imaging of spinal cord, trunk and joints.

~ Both systems are required to guarantee superb static field homogeneity (supported by at least 2nd

_ order room temperature shims), and excellent parameters of the gradient and radiofrequency
subsystems.

~ For each instrument and software unit, the delivery of comprehensive manuals is required,
containing the instructions for their proper operation, maintenance and service guides, guides for

_ protocol and pulse sequence programming, and detailed description of the instruments delivered,

_including the delivered measurement methods and protocols. These documents are to be delivered

in electronic form (in PDF format allowing at least copying, commenting and printing). All technical

documentation is to be delivered in English, user’s guides also in Czech.

ESTIMATED PRICE

100-105 MCZK + VAT (1 EUR =25 CZK)



INTENDED USE

Joth systems will constitute the principal imaging modality of the CEITEC core facility MAFIL
Multimodal And Functional Imaging Laboratory!). Associated with and operated by the Brain and
Mind research programme of CEITEC?, the primary utilization of both scanners is neurologic
esearch. As parts of a core facility, both scanners will also support the research of other
rogrammes of CEITEC, Masaryk University, or their research partners. The core facility will also
articipate in translational research further supported by dedicated animal scanners (such as 9.4T
MR) and animal facilities (placed at the Institute of Scientific [nstruments - IS[). CEITEC core facility

ogether with ISI intend to provide part of MRI scanning capacity for external users as a national
ode of EuroBiolmaging Project.

Both systems are required to quickly become the instrumental basis for cutting-edge neuroscience
esearch and are expected to support also other research in CEITEC that may profit from
multiparametric high-quality human MR imaging. They should retain such a position for at least 8-
12 years, which is today the typical moral lifetime of such systems. All recent history of MR has
hown tight linkage between data acquisition quality and speed and progress in MR technology,
much of which has resulted from method development at research institutions. Therefore, it is not
only required that the system be well equipped with up-to-date measurement protocols at the time
of purchase, but also that it will provide the potential to quickly apply recent work implemented by
other research institutions after the purchase, and to offer the MAFIL team the possibilities for own
method development. This is expected to be a benefit for CEITEC internally, but also for future
research partners, and it may also become a subject of collaboration with the system manufacturer.
ncorporation of CEITEC in the global MR development environment is seen as both a way of
achieving the highest methodological standards, but also of increasing the international visibility of
CEITEC. In order to be able to meet such expectations, CEITEC requires full method
_ programmability of the systems, such as that provided by the IDEA license on Siemens’ systems.
. The issuance of this license is known to be based on successful MR system programming training of
the staff, organized by Siemens. Such a licensing model, unique to Siemens, has a more than decade-
ong tradition and is supported by a web-based forum that arranges sharing of the technical
knowledge relevant to method development among the developers worldwide. The MAFIL group
already has two members (P. Latta, Z. Starcuk) who have passed such a course and have had
_ previous experience with programming these systems, which considerably improves the CEITEC

prospects for a quick start in this area; therefore, it is an additional argument for the system
. selection.

BRAIN AND MIND PROGRAMME GOALS

To promote collaborative theoretical, experimental, and clinical study of the brain from the
molecular to the behavioural and cognitive levels. Extensive research will also be performed on
cellular, molecular, and clinical aspects of damage and reparation of neural tissue. Interdisciplinary
research will be completed in the fields of neurobiology, neuropsychopharmacology, functional

_ Neuroanatomy, neurophysiology, neuroimaging, neuropsychology, neurology, psychiatry, and
_Computational neuroscience. Advanced biomedical imaging methods currently start to cross the

. hILp_-Lwaw.celtec.eu/headquarte rs/multimodal-and-functional-imaging-laboratory/z10
2 http://www.ceitec.eu/ceitec-mu/brain-and-mind-research/v8




formerly unreachable boundary of microscopic and molecular level. Their applications can

substantially contribute to better understanding of physiological and pathological changes in the
_nervous system, multi-level study of animal and human behaviour, and translational research with
a strong impact on the management of neuropsychiatric diseases. The programme is committed to
providing excellence in research and education in brain and mind research.

CURRENT TOPICS

- Topic 1: Multimodal study of structural and functional connectivity under
physiological, boundary, and pathological conditions in perspectives of behavioural
and social neuroscience.

The objective in this field is to establish a partnership with psychologists and sociologists
as well as the joint projects in social and behavioural neuroscience dealing with various
aspects of social cognition and brain connectivity of healthy individuals and
neuropsychiatric patients alike. The specifics of the research into empathy, motivation and
decision making; irrational aspects of human brain function; neuroeconomics and the
development of application possibilities in this field.

Experimental: functional MRI (BOLD+ASL), simultaneous scanning in social interaction,
diffusion tensor (or DSI) imaging, anatomic versus functional connectivities in the brain,
linking changes in function (fMRI) and structure (morphometric studies, structural
connectivity).

- Topic 2: Application of neuroscience, incl. development of multimodal MRI prodocols
established to identify disease-related biomarkers of neuropsychiatric diseases
(neurodegeneration of Parkinson’s disease and schizophrenia), and of neuropathic
pain.

The current objective is to develop reliable biomarkers of early-stage Parkinson’s disease
(PD), to study structural and functional changes in brain networks in schizophrenia, and to
establish a laboratory for pain research. The human research will follow the translational
research in animal models (with transgenic or toxic mouse models) into the mechanisms at
molecular and cellular level. The multimodal MRI approach have the potential to distinguish
symptomatic from disease-modifying effects of therapeutic interventions, and gauge their
effectiveness quickly and objectively. Unique and complementary information is provided
by each of these modalities on overall atrophy, microstructure, function and chemical
composition; therefore a multi-modal MRI approach is expected to generate a
comprehensive picture of the progressive alterations, as well as treatment effects on the
pathology

Experimental: Correlation of electrophysiological measurements with behavioural and
cognitive testing, functional imaging methods (especially resting state f/MRI is of interest),
diffusion tensor techniques for quantitative assessment of diffusion parameters and
tractography and others rather complementary MR measurements (ASL perfusion, MR
spectroscopy, morphometric studies, structural connectivity).




e

Topic 3: Complex cortico-subcortical interactions in health and disease.

Research into the processes of attention, memory, decision making, inhibition of habitual
responses, cognitive functions. The focus will be on primarily cortical (epilepsy) and
primarily subcortical (PD) diseases. Better understanding of cortico-subcortical interactions
will result in more precise neuromodulation techniques (optimal indication, minimization
of side effects).

Experimental: Intracranial recordings, fMRI, multiparametric methods for brain mapping,
functional MR spectroscopy, ASL perfusion.

Topic 4: Development in MR technology, advanced data processing, and methods for
multimodal /multiparametric data integration

Oriented to maximum utilization of the spatial, spectral and temporal resolution available
under the specific challenges of high-field MR (such as RF field limitation and B1 shimming,
contrast alteration in high field, full use of parallel detection), serving the needs of
structural and functional imaging of in-vivo and ex-vivo subjects. Special attention will be
paid to efficient techniques for robust and fast MR spectroscopic imaging, to image data
postprocessing methods for the characterization of brain connectivity, and quantitative
MRL

Experimental: Electrophysiological data, all techniques of MRI/MRS including
computational neuroanatomy and modeling/simulations of dynamic changes in Brain
(functional and effective connectivity).

Topic 5: Advanced techniques of the spine and muscle imaging

The main objective is to employ several advanced imaging techniques for the spinal cord
imaging to study ultrastructural changes and pathophysiological processes of the spinal
cord in vivo within various pathological conditions. The main focus will lie on the study of
pathophysiology and natural course of the spondylotic cervical myelopathy, other types of
myelopathy will be studied for the purpose of the correct classification and improvement of
the diagnostic accuracy.

Furthermore, various pathologies of the musculoskeletal muscles will be studied using
diffusion and diffusion tensor imaging as it appears to be a promising techniques for
detection of the ultrastructural abnormalities of the muscles.

Experimantal: Diffusion tensor imaging, perfusion imaging and spectroscopy; the imaging

parameters will be adapted for the specific anatomic regions and the new data processing
approaches will be developed.

OTHER RESEARCH PROGRAMMES

Target drugs and contrast agents: testing the utility of agents tested in preclinical ultra high field
_ System in a clinical setup.



Artificial materials in the body: such as cartilage at clinical field strength.

INTENDED CONFIGURATION OF MR SCANNERS

MAGNETOM PRISMA - SYSTEM A/ B

- TimTX TrueShape + syngo ZOOMit +
ZOOMit EPI + ZOOMit SPACE

- Tim 4G+Dot

- DirectRF - RF Transmit/Receive System

- Tim 4G Coils (Head /Neck 20, Body 18,
Spine 32, Flex Large 4/ Flex Small 4)

- Tim Table

- Dot (Day Optimizing Throughput)
Engine

- Dot Control Centers and Dot Display

- Dot Technology

- Brain Dot Engine

- Tim Application Suite (syngo TimCT
FastView, Neuro Suite, Angio Suite,
Cardiac Suite, Body Suite, Onco Suite,
Breast Suite, Ortho Suite, Pediatric Suite,
Scientific Suite, Whole Body Suite)

- Sequences
Patient Communication

- Computer system

- Installation

System A System B
| MAGNETOM Prisma System MAGNETOM Prisma System
- 3T magnet - 3T magnet
- XR Gradients - XR Gradients

- TimTX TrueShape + syngo ZOOMit +
ZOOMit EPI + ZOOMit SPACE

- Tim 4G+Dot

- DirectRF - RF Transmit/Receive System

- Tim 4G Coils (Head/Neck 20, Body 18,
Spine 32, Flex Large 4/ Flex Small 4)

- Tim Table

- Dot (Day Optimizing Throughput)
Engine

- Dot Control Centers and Dot Display

- Dot Technology

- Brain Dot Engine

- Tim Application Suite (syngo TimCT
FastView, Neuro Suite, Angio Suite,
Cardiac Suite, Body Suite, Onco Suite,
Breast Suite, Ortho Suite, Pediatric Suite,
Scientific Suite, Whole Body Suite)

- Sequences

- Patient Communication

- Computer system

- Installation

Tim [204x64] XR Gradients #P [14432224]

Tim [204x64] XR Gradients #P [14432224]

PC Keyboard US English #Tim [08464872]

PC Keyboard US English #Tim [08464872]

Tim Table #P 1 [14432226]

Tim Table #P [14432226]

Flow Quantification #Tim [08464740]

Argus Flow [07365419]

Neuro Perfusion Package #T+D [14416946]

Neuro Perfusion Evaluation #T+D [14426290]

DTI Package #P [14436656]

Diffusion Tensor Imaging #P

Neuro fMRI Package #T+D [14416943]

Inline BOLD Imaging #Tim
3D PACE syngo #Tim
fMRI Trigger Converter

RESOLVE #T+D [14430391]

RESOLVE #T+D [14430391]




Arterial Spin Labeling 3D #T+D [14416965]

Arterial Spin Labeling 3D #T+D [14416965]

Arterial Spin Labeling 2D [14409110]

Arterial Spin Labeling 2D [14409110]

SWI #Tim [14402527]

Spectroscopy Package #T+D [14416941]

Multinuclear Support #Sk [14430398]

Multinuclear Spectroscopy #Sk [14430399]

SpectroShim Support #P [14432229]

Head/Neck 64 #P,Sk [14432234]

Head/Neck 64 #P,Sk [14432234]

MAGNETOM Prisma Install,, EUR [14436659]

MAGNETOM Prisma Install., EUR [14436659]

Separator 60kW [14418489]

Separator 60kW [14418489]

RF-Cabin, Steel #3T [14413606]

RF-Cabin, Steel #3T [14413606]

RF-Cabin Installation, EUR #3T [14401488]

RF-Cabin Installation, EUR #3T [14401488]

syngo MR Workplace #T+D

transmit/receive head coil

warranty for 3 years

warranty for 3 years




Healthcare Sector

CEITEC, s.r.o0.

Zerotinovo namésti 617/9
602 00 Brno

Date  25th October 2013
Offer No. 061-13P0095

Dear business partners,

Thank you for your request following which we are sending the following offer.

The subject of the delivery consists of items specified below.

MAGNETOM Prisma according to specification No. 1-A8WMI1-2-A (CZK 55,371,380 ex VAT)
MAGNETOM Prisma according to specification No. 1-A8WMI1-4-B (CZK 48,371,320 ex VAT)

Total price ex VAT CZK 103,742,700.00
VAT 21% CZK  21,785,967.00
Total price including VAT CZK 125,528.667.00

Total price is conditional on ordering both devices.
VAT shall be charged according to the regulations in force at the date of taxable supply

By making out an order you agree that the delivery be provided according to the conditions given
below.

The price includes transport to the place of delivery within the Czech Republic in compliance with
DAP Incoterms® 2010, transport insurance, customs clearance, assembly, installation, operator
training, and the warranty of 36 months from the date of handover.

Terms of delivery:
The equipment will be delivered within 10-12 weeks after the contract is signed

Terms of payment:
The price will be paid following an invoice with a maturity of 30 days made out by the Supplier upon
the delivery of goods.

Validity of the offer:
Three months from drawing up this price offer.

The offer hereof is, within the meaning of section 43a of the Act No. 40/1964 Sb., as amended, not a
draft contract and its implementation is subject to concluding relevant contractual documentation or to
making another bilateral written agreement.

Siemens, s.r.0. . Address:

Sektor Healthcare ; i} Siemens, s.r.0.
WWw.siemens,cz Sektor Healthcare
Tel.: +420 23303 3303 Siemensova 1
Fax: +420 23303 (112 155 00 Praha 13
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Court in Prague, Section C, File No. 625, Registered office: Stemensova 1, 155 00 Praha 13, Czech Republic

Company No.: 00268577, TAX [D No.: CZ00268577, bank: UniCredit Bank Czech Republic a.s., Zeletavska 1525/1, 140 92 Praha 4
CZK Account No.: 1013384001/2700, EUR Account No.: 1013384394/2700
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The contractual relationship based on the offer hereof follows “Delivery terms and conditions of
Siemens, s.r.o., Healthcare Sector, version of 1™ July 2012" (hereinafter referred to as “DTC”), which
can be found on
https://www.cee.siemens.com/web/cz/cz/corporate/portal/home/healthcare/Pages/Healthcare.aspx
Customer is required to familiarize themselves with the DTC and to express their approval by making
out an order pursuant to this offer. Any terms of business on the part of the Customer are not a part of
business relationship established under or in connection with this contractual relationship even though
they are not excluded either expressly or in writing by the Supplier at concluding purchase contract.
Any deviations from this arrangement must be provided in writing and confirmed by both contractual
parties.

With kind regards,
Siemens, S.r.0.

Ing. Vratislav Svoréik Ing. Karel Kopejtko

Director of Healthcare Sector CFO of Healthcare Sector
Siemens, s.r.0, ; I Address:

Siemens, S.r.0.
Sektor Healthcare
Siemensova 1
155 00 Praha 13
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MAGNETOM Prisma

MAGNETOM Prisma - System
14432220

MAGNETOM Prisma

The 3T PowerPack for exploration.

MAGNETOM Prisma is the most powerful 3T system ever built. Based on the benchmark 3T
magnet, it provides the highest homogeneity across the large 50 cm FOV and incorporates state-
of-the-art zero helium boil-off technology. Additionally, the XR 80/200 gradient engine generates
the highest performance among all commerically available 3T scanners. TimTX TrueShape
provides more degrees of freedom to explore new applications. Tim 4G the coil technology with
state of the art accuracy, speed and flexibility across all MR applications. Dot - reproducibility for
clincal studies guarantess consistency across different images. In all, MAGNETOM Prisma is the

complete package, enabling its users the power to outperform, the power to explore and the power
to succeed.

The standard components are:

- Whole-body, superconductive Zero Helium Boil-Off 3T magnet

- 50cm FOV, with the industry best homogeneity

- XR 80/200 gradient system providing the highest whole-body gradient performance available
- Actively shielded gradient system with high performance water-cooling for each gradient axis
- TimTX TrueShape with syngo ZOOMit

- Tim 4G [204x64]

- DirectRF™ technology

- All-new coil architecture including Dual-Density Signal Transfer Technology

- Head/Neck 20 DirectConnect, Spine 32 DirectConnect, Body 18, Flex Large/Small 4

- High performance image reconstruction computer incorporating GPU technology
- Dot technology

- Brain Dot Engine
- Dot Display and Dot Control Centers for efficient patient preparation

Additional features include:
-Tim Application Suite

- syngo MR software

- State of the art host computer

The system (magnet, electronics and control room) can be installed in less than 33sqm space. For
system cooling either the Eco Chiller options or the Separator is required.

MAGNETOM Prisma - The 3T PowerPack for exploration - integrates our most recent innovations
in MRI, enabling the power to outperform, the power to explore and the power to succeed.

The system includes:

The Benchmark in 3T magnets

- Whole-body superconductive 3T magnet with active shielding (AS) technology with counter
coils

- Zero Helium Boil-off Technology
- External Interference Shielding (E.I.S.)
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- Excellent homogeneity enabled magnet design which allows for a cylindrically optimized
homogeneity volume resuiting in higher image quality (50 x 50 x 50 cm® DSV, typ. 1.1 ppm
based on the 24-plane plot method)

- The magnet has a helium capacity of approximately 933! liters and a typical Helium boil-off rate
of O I/yr during typical, undisturbed clinical operation depending on the sequences used and
examination time, and provided the system is serviced in regular intervals.

- It has an integrated magnet cooling system.

- The combination of standard active shim with 3 linear channels (1% order) and 5 non linear
channels (2™ order) and passive shim allows for maximized magnetic field homogeneity and
consistently high image quality for a wide range of applications

XR Gradients: an unmatched gradient system

- Maximum amplitude of 80 mT/m and maximum slew rate of 200 T/m/s on each axis
simultaneously

- Actively shielded water-cooled with dedicated cooling for each gradient axis

- Al axes force compensated for lowest vibrations and acoustic performance

- Qutstanding performance and stability for long duration scans

TimTX TrueShape

TimTX TrueShape is Siemens' architecture for parallel transmit (pTX) technology. TimTX

TrueShape allows dynamic parallel transmission of radio frequency (RF) pulses, shaping the RF

excitation field locally and thus enabling selective excitation.

It enables benefits for MR imaging and spectroscopy applications through optimized image

homogeneity or efficient selective excitation.

TimTX TrueShape Applications

- syngo ZOOMIit is the first application utilizing TimTX TrueShape. It allows “zooming into” a part
of the image.

- ZOOMit EPI realized by selective excitation, i.e. avoiding infolding artifacts in phase encoding
directions, improving image quality locally with fewer distortions and speeding up acquisition
time by lowering the requirements on spatial encoding.

- ZOOMit SPACE realized by inner volume excitation.

Tim 4G+Dot

Tim 4G provides increased patient comfort and optimized workflow efficiency. Only one patient
setup, no repositioning, no changing of coils. Ultra-light-weighted coils with high density of coil
elements for maximized patient comfort and increased SNR. Feet-first positioning for almost all
examinations possible reduces anxiety and claustrophobia.

Tim 4G is 4G flexibility, accuracy and speed and brings image quality and acquisition speed to a
new level.

Dot takes away the complexity in MRI scanning and provides consistent reproducible results by
patient personalization, user guidance and process automation. Optimized scan strategies can be
selected based on patient condition, which allows for high quality exams even when conditions
change. Integrated decision points allows the user to easily add or remove one or a group of
protocols with one click. Step by step real-time on board guidance guides novice users even
through the most complicated exams. Process automation aliows optimal timing for breathing,
scanning, planning or contrast arrival. Dot can be easily customized to follow the individual
standards of care.

Dot is personalized, guided and automated and designed to improve workflow efficiency and image
consistency.

DirectRF - RF Transmit/Receive System:
- Fully integrated Transmit- and Receive path in the magnet housing including extremely

Strana 3 z 31



SIEMENS

Poloz Popis
ka C.

Quote 1-A8WMI1-2
Data 17.10.2013

compact water-cooled solid state amplifier with 50kW peak power
High dynamic range

Real time feedback loop for inline sequence adaptation
Integrated no tune transmit/receive Body Coil

+

The revolutionary Tim 4G technology allows connecting up to 204 coil elements simultaneously

enabling higher SNR and iPAT in all directions. No repositioning of patients is needed even for

large Field of View examinations.

- Dual-Density Signal transfer enables ultra-high density coil design by integrating key RF
components into the local coil.

Tim 4G Coils:

The new Tim 4G coil technology with Dual-Density Signal Transfer, DirectConnect and
SlideConnect technology combines key imaging benefits:

Excellent image quality, high patient comfort, and unmatched flexibility

The Tim 4G coils are designed for highest image quality combined with easy handling. The high
element density of the coils increases SNR and reduces examination times. DirectConnect and
SlideConnect™ technology reduce patient set up time significantly. The coils are designed with the
patient in mind. Light weight coils with an open design ensure highest patient comfort resulting in
better patient cooperation and image quality. No coil changing with multi-exam studies saves
patient setup- and table time.

AutoCoilSelect for dynamic, automatic, or interactive selection of the coil elements within the Field
of View fastens the exam preparation at the host.

All coils are time-saving “no-tune” coils.

A comprehensive set of pads for comfortable and stable patient positioning together with safety
straps are included.

- Head/Neck 20
The 20-channel coil with its 20 integrated pre-amplifiers ensures excellent signal-to-noise ratio.
The unique DirectConnect technology allows users connecting the 20 coil elements of the
Head/Neck 20 without cables. The patient friendly open design allows for maximum patient
comfort which is supported in addition by a look-out mirror for claustrophobic patients. The high
channel coil is iPAT compatible in all directions.

The open and light design of the upper coil part increases patient comfort and is removable for
easy patient handling. The lower coil part may remain on the table for most of the examinations
can be used without the upper part .The Head/Neck 20 and Spine 32 are smoothly integrated
into the patient table, thus enabling high flexibility in imaging and fewer coil changes and easy
handling when switching patients. The Head /Neck 20 coil is equipped with two removable
cushioned head stabilizers for stable and comfortable patient positioning.

The Head/ Neck 20 can be used for applications like head examinations, neck examinations,
MR Angiography, combined head/neck examinations or for imaging of the TMJ
(temporomandibular joints).

Typically combined with the Spine 32 and Body 18 or Peripheral Angio 36 but also other
combinations eg with flexible coils like the Flex Large 4 are possible.

- Body 18
The 18-channel coil with its 18 integrated pre-amplifiers ensures maximum signal-to-noise
ratio. The 18 coil elements of the Body 18 with only one SlideConect Plug allows for fast and
easy patient preparation resulting in less table time. Fast acquisition times enabled by iPAT in

Strana 4 z 31



SIEMENS

Poloz Popis

Quote 1-ABWMI1-2
Data 17.10.2013

all directions. The light-weighted coil ensures highest patient comfort.
Body 18 operates in an integrated fashion with the Spine 32 as an 30 channel body cail

Body 18 can be combined with further Body 18 coils for larger coverage and positioned in
different orientations (0°, 90°, 180°, 270°) for patient specific adaptations

The Body 18 is typically used in combination with the Spine 32 for examinations of the thorax,
abdomen, pelvis or hip and operates as a 30 channel body coil (3 rings 10 elements).The Body
18 can also be used for cardiac or vascular applications. Through its perfect combinability with
the Spine 32, further Body 18 (optional), the Peripheral Angio 36 (optional), but also the
Head/Neck 20 and all flexible coils (e.g. Flex Large 4, Flex Small 4) it contributes for a broad
range of indications up to whole-body imaging.

Spine 32

The 32-channel coil with its 32 integrated pre-amplifiers ensures maximum signal-to-noise
ratio. The unique DirectConnect technology allows connecting the 32 coil elements of the
Spine 32 without the need to plug in any cable. The patient friendly ergonomical design aliows
for maximum patient comfort. The high element coil is iPAT compatible in all directions.

Smoothly integrated into the patient table the Spine 32 may remain on the patient table for
nearly all exams.

The Spine 32 is typically combined with Body 18, Head/Neck 20, Peripheral Angio 36 or Flex
Large 4, Flex Small 4.

Flex Large 4/ Flex Small 4
Light-weighted, very flexible, iPAT compatible, 4-element no-tune receiver coils which are
made of soft and smooth material. The coils can be wrapped around or used flat.

Both coils can be connected via Flex Coil interface. One Flex Coil interface is already delivered
as standard.

The coils can be used for different examinations ranging from examinations of the extremities
to abdominal examinations.

Tim Table

The maximum scan range of the Tim Table is 280 cm.

The maximum patient weight of 250 kg (550 Ibs) is valid for horizontal and vertical movements,
which ensures maximized patient comfort for obese patients.

The patient table can be lowered to a minimum height of 64 cm from the floor, for easier patient
positioning and better accessibility for geriatric, pediatric or immobile patients. An infusion
stand is integrated to ensure fast patient set up also for critical patients.

Multiple Tim4G coils can be connected at once for efficient and patient friendly examinations.
The Tim Table can be moved with two clicks into the isocenter - one click to the upmost
position and one click into the isocenter.

Dot (Day Optimizing Throughput) Engine
Dot multiplies the power of Tim resulting in greater image consistency and diagnostic confidence

Dot Control Centers and Dot Display

The ergonomically designed Dot Control Centers are integrated left and right into the front
covers for controlling table movement and interaction with the Dot Display. The Dot Control
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Centers are well illuminated for easy visual recognition.

- Automated table move up to upmost position, to center position or Home position facilitate
smooth patient preparation and will reduce table time

- Variable (6 levels) ventilation and lighting inside the magnet bore or volume adjustments are
possible for increased patient comfort

- The Dot Display provides on board guidance for patient set up where it's needed - directly at
the scanner. Information such as Patient name or exam type or required patient position,
guidance for ECG set up and immediate visualization of physiological curves will be provided
for convenient operation.

- Almost all tabie control functions, including ventilation and illumination of the magnet bore, can
be also controlled from the operator console for convenient operation.

Dot Technology

Dot makes it easy to get the best possible resulits for virtually any type of patient. Dot gives
uniquely tailored, optimized scans configurable to patient condition or clinical question.

Dot provides patient personalization, user guidance and process automation and is of course
configurable by the user to adapt to the different clinical needs and standards of care.

Brain Dot Engine

The Brain Dot Engine simplifies general brain examinations with guided and automated workflows

customized to the site specific standards of care. The Brain Dot Engine supports the user in

achieving reproducible image quality with increased ease of use and time efficient exams.

The brain workflow can be personalized to the individual patient condition and clinical need.

Several predefined strategies are included, which can be easily selected with one click. They can

be changed at any time during the brain workflow Protocols tailored for use of contrast media are

integrated.

- Standard: Standard examination with 2D protocols

- Resolution focus: Examination with 3D protocols (with e.g. SPACE) for detailed views

- Speed focus: Examination with fast 2D protocols (with e.g. HASTE) for further speeding up the
exam

- Limited patient capabilities: Examination with syngo BLADE protocols

- to minimize and correct or the effects of motion automatically

Step-by-step user guidance is seamlessly integrated. Example images and guidance text are
displayed for each individual step of the scanning workflow. Both - images and text - are easily
configurable by the user.

Easy positioning of the patient with AutoPosition. The patient is automatically placed at the
isocenter without any laser marking required.

AutoAlign Head allows automatically slice positioning and aligns on the anatomically derived
sagittal, coronal, and axial slices of the localizer. The operator-free alignment and anatomical
marking are consistent, independently of patient age, head position, or disease.

Automatic real-time calculation of trace-weighted images and ADC maps with Inline
DiffusionTechnology.

Easy rerun or repeat with functionality allows for reduced table time even in case of patients with
pain or claustrophobia. An image inside the examination Ul can be selected and a rerun of the
corresponding series can be triggered with identical Sequences or parameters. Alternatively an
eéxam can be repeated with a changed strategy.

The Brain Dot Engine as all Dot Engines can be modified by the user to their individual standard of
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care.

Tim Application Suite

The Tim Application Suite offers a complete range of clinically optimized sequences, protocols and
workflow functionalities for all body regions. Excellent head-to-toe imaging can be accomplished
with the sequences and features included in this application suite. To enable this comprehensive
application range, ten dedicated application packages have been included.

- 8syngo TimCT FastView
- Neuro Suite

- Angio Suite

- Cardiac Suite

- Body Suite

- Onco Suite

- Breast Suite

- Ortho Suite

- Pediatric Suite

- Scientific Suite

- Whole Body Suite

syngo TimCT FastView

syngo TimCT FastView is a “one go” localizer for the whole body or large body regions such as the
whole spine or the whole abdomen. It acquires the complete extended Field of View in one volume
with isotropic resolution. Transversal, coronal and sagittal reformats of the volume are calculated
inline and displayed for planning subsequent exams. Moreover, while planning is underway,
adjustments are acquired automatically for further time savings in subsequent measurements.
syngo TimCT FastView runs without laser light positioning to further streamline the workflow for
several indications.

Neuro Suite

Comprehensive head and spine examinations can be performed with dedicated programs. High

resolution protocols and fast protocols for uncooperative patients are provided. The Neuro Suite

also includes protocols for diffusion imaging, perfusion imaging, and fMRI. It includes for example:

- EPI sequences and protocols for diffusion, perfusion and fMRI for advanced neurological
applications.
Diffusion weighted imaging is possible with up to 16 b-values in the orthogonal
directionsDynamic Analysis software (included in standard configuation) enables calculation of:
- ADC maps
- t-test maps from the EPI images for fMRI
- Time-to-Peak maps for perfusion analysis.

- Whole spine protocols acquire in multiple steps via software controlled table movement in a
single click.

- 3D isotropic resolution volume imaging using T1 3D MPRAGE / 3D FLASH, SPACE DarkFluid,
T2 SPACE and 3D TSE

- T2-weighted high resolution 3D Restore protocols optimized for inner ear examinations

- Whole-spine protocols in multiple steps with software controlled table movement

- 2D and 3D MEDIC protocols for T2-weighted imaging, particularly for C-spine examinations in
axial orientation where reproducibility is difficult due to CSF pulsations and blood flow artifacts

- 3D Myelograms with 3D HASTE and 3D True-FISP for anatomical details

- Dynamic sacro-iliac joint imaging after contrast administration using a fast T1-weighted FLASH
2D sequence

- Spine diffusion protocols to differentiate osteoporosis versus tumor infiltration and post-
radiotherapy changes versus residual tumor with PSIF sequence
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- Precision filter for high spatial accuracy e.g. for neuro intra-operativeimaging and stereotactic
planning

- 3D CISS (Constructive Interference in Steady State) for excellent visualization of fine structures
such as cranial nerves. High resolution maging of inner ear and spine

- AutoAlign Head LS providing a fast, easy, standardized, and reproducible patient scanning
supporting reading by delivering a higher and more standardized image quality

Angio Suite

Excellent MR Angiography can be performed to visualize arteries and veins with or without contrast

agent.

Contrast-enhanced MRA

- 3D contrast-enhanced MRA protocols for e.g. single step, dynamic, peripheral, whole body
MRA with the shortest TR and TE. The strong gradients make it possible to separate the
arterial phase from the venous phase.

- TestBolus workflow for optimized bolus timing and superb image quality.

- CareBolus functionality for accurate determination of the bolus arrival time and the "Stop and
Continue" of the 3D ce-MRA protocol after the 2D bolus control scan.
Dynamic ce-MRA for 3D imaging over time.

Non contrast-MRA and venography

- 2D and 3D Time-of-Flight (ToF) protocols for MRA for the Circle of Willis, carotids, neck
vessels, and breath-hold protocols for abdominal vessels

- Triggered 2D ToF sequences for non-contrast MRA, particularly of the abdomen and the
extremities

- 2D/3D Phase-Contrast

- MR venography with 2D/3D Time-of-Flight (ToF) and Phase-Contrast

- TONE (Tilted Optimized Non-saturation Excitation) and MTC (Magnetization Transfer Contrast)
techniques for improved Contrast-to-Noise Ratio (CNR)

Image processing tools

- MPR, MIP, MiniP, and 3D SSD

- Inline MIP for immediate results

- Inline subtraction of pre- and post-contrast measurements

- Inline standard deviation maps of Phase-Contrast measurements for delineation of arteries and
veins

Cardiac Suite

The cardiac suite covers comprehensive 2D routine cardiac applications, ranging from morphology

and ventricular function to tissue characterization. Featuring syngo BEAT 2D in conjunction with

iPAT and T-PAT techniques.

Cardiac views

- Fast acquisition of the basic cardiac orientations for further examination planning

- Cardiac scouting provides users with a step-by-step procedure for the visualization and
planning of typical cardiac views, e.g. based on TrueFISP or Dark Blood TurboFLASH: short
axis, 4-chamber and 2-chamber views.

syngo BEAT

- Unique tool for fast and easy cardiovascular MR imaging

- E.g. 1 click change from FLASH to TrueFISP for easy contrast optimization

- 1-click to switch arrhythmia rejection on / off

- 1-click change from Cartesian to radial sampling to increase effective image resolution (e.g. in
pediatric patients) and avoid folding artifacts in large patients

Visualization of structural cardiovascular pathologies with CMR - syngo BEAT

- Breath-hold and free breathing techniques for strong contrast between the blood and vascular
structures. Dark Biood TSE and HASTE imaging are available for the structural evaluation of
the cardiothoracic anatomy, including vessels or heart valves. Cine techniques (FLASH &
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TrueFISP) for high-resolution valve evaluation

Multiple contrasts such as T1- and T2-weighted imaging for use in diseases such as
myocarditis (inflammation / hyperaemia), ARVD (fibrous-fatty degeneration) or acute
myocardial infarction (edema)

Dark-blood TSE with motion compensation for high-quality vessel wall imaging in small or large
vessels

Tools for rapid evaluation of left or right ventricular function

Acquisition of a stack of short-axis slices (standard segmented FLASH, or advanced
segmented TrueFISP)

Automatic adjustment of the acquisition window to the current heart rate

Use of the Inline ECG for graphical ECG triggering setup

Retrospective gating with cine sequences (TrueFISP, FLASH)

Protocols for whole-heart coverage

iPAT integration for highest temporal and spatial resolution

Real-time imaging in case the patient is not able to hold his breath

Dynamic imaging and tissue characterization with syngo BEAT

Protocols for high-contrast and high-resolution tissue characterization

Protocols for stress and rest imaging with TrueFISP or TurboFLASH contrast support the
acquisition of multiple slices with high resolution and arbitrarily adjustable slice orientation for
each slice

T-PAT with mSENSE and GRAPPA for advanced parallel imaging provides fast high-resolution
dynamic imaging

Segmented IR TrueFISP / FLASH with Tl scout for optimization of tissue contrast

Advanced tissue characterization with 2D phase-sensitive IR (PSIR) sequences TrueFISP and
FLASH contrast. Magnitude and phase-sensitive images with one acquisition

Simple: no adjustment of inversion time (T1) necessary with PSIR technique

Ungated single-shot PSIR imaging for tissue characterization under difficult conditions: free-
breathing technique that can be applied even in case of arrhythmia

Physiological Measurement Unit (PMU) - Wireless Physio Control

EC

Synchronizes the measurement with the physiological cycles (triggering to minimize motion
artifacts caused by cardiac and respiratory movements)

Wireless Sensors

Wireless Vector ECG / respiration and pulse sensors for physiologically synchronized imaging,
rechargeable battery-powered - for optimized patient handling

Physiological Signals Display

ECG (3 channels)

Pulse

Respiration

External Trigger Input Display

G Triggering:

Acquisition of multiple slices, e.g. of the heart, at different phases of the cardiac cycle
Excellent image quality by synchronizing data acquisition with cardiac motion

Peripheral Pulse Triggering: Reduces flow artifacts caused by pulsatile blood flow
Excellent image quality by synchronizing data acquisition to the pulsatile blood flow
Respiratory Triggering: Excellent image quality by synchronizing data acquisition with the
respiratory motion

External Triggering: Interface for trigger input from external sources (e.g. Patient Monitoring
System) inside the examination room

Interface for trigger input from external sources (e.g. pulse generator, trigger sources for fMRI)
outside the examination room

Optical trigger output for fMRI

Strana 9 z 31



SIEMENS

Poloz Popis
ka C.

Quote 1-A8WMI1-2
Data 17.10.2013

- Retrospective gating for ECG, peripheral pulse, and external trigger input

Breast Suite

MR imaging has proven a very high sensitivity for breast lesions and is the gold standard for the

examination of silicone implants. Extremely high spatial and temporal resolution can be achieved in

very short measuring times by using iPAT with GRAPPA.

Excellent soft tissue differentiation, customized protocols (e.g. with fat saturation or water

excitation or silicone excitation), as well as flexible multiplanar visualization allow for fast, simple

and reproducible evaiuation of MR breast examinations.

This package includes:

- Quantitative evaluation and fast analysis of the data with colorized Wash-in, Wash-out, Time-
To-Peak, Positive-Enhancement-Integral, MIPtime and combination maps with Inline
technology or for offtine calculation

- High-resolution 2D protocols for morphology evaluation

- High-resolution 3D protocols covering both breasts simultaneously

- Protocols to support interventions (fine needle and vacuum biopsies, wire localization)

- Protocols for evaluating breasts with silicone implants

- Automatic and manual frequency adjustment, taking into account the silicone signal

- Detection of the silicone signal either to suppress the silicone signal, if the surrounding tissue is
to be evaluated, or to suppress the tissue signal in order to detect an implant leakage

- SPAIR - robust fat sat (robust fat suppression using an adiabatic frequency selective inversion
pulse)

- DIXON - 2-point Dixon with 3D VIBE, the following contrasts can be obtained: in-phase,
opposed phase, fat and water image.

- iPAT with GRAPPA for maximum resolution in short time

- Inline subtraction and MIP display

- Offline subtraction, MPR and MIP display

- syngo REVEAL.: diffusion imaging for breast exams

- iPAT Extension that allows state-of-the-art sagittal breast imaging

- iIPAT Extension allows bilateral 3D sagittal breast imaging with Fat Sat or Water excitation

The Breast Suite also includes:

syngo VIEWS (Volume Imaging with Enhanced Water Signal)
bilateral - both breasts are examined simultaneously

- axial - the milk ducts are directly displayed

- fat-saturated or water-excited - fat complicates clinical evaluation and is suppressed

- near-isotropic 3D measurement - the same voxel size in all three directions for reconstruction
in any slice direction

- submillimeter voxel - highest resolution for precise evaluation

Body Suite

Body Suite covers your needs for clinical body applications. Ultrafast high resolution 2D and 3D

protocols are provided for abdomen, pelvis, MR Colonography, MRCP, dynamic kidney, and MR

Urography applications. Siemens unique 2D PACE technique makes body imaging easy allowing

for multi-breath hold examinations as well as free breathing during the scans. Motion artifacts are

greatly reduced with 2D PACE Inline technology.

This package includes:

- Free breathing 2D PACE applications with 2D/3D HASTE (RESTORE) and 2D/3D TSE
(RESTORE)

- Optimized fast single shot HASTE protocols and high-resolution 3D RESTORE protocols
based on SPACE and TSE for MRCP and MR Urography examinations

ABDOMEN:

2D:
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- T1w (FLASH) breath-hold scans +/- Fat Sat (SPAIR, Q-FatSat, in-/opp-phase)

- T2w (HASTE, TSE/BLADE, EPI ) breath-hold scans +/- Fat Sat (SPAIR, FatSat, STIR)

- T1w (TFL) triggered scans (2D PACE free breathing) in-/opp-phase

- T2w (HASTE, TSE/BLADE, EPI) triggered scans (2D PACE free breathing) +/- Fat Sat
(SPAIR,FatSat, STIR) as well as HASTE- and TSE-multi-echo

- Optimized fast single shot HASTE protocols and high-resolution 3D RESTORE protocols
based on SPACE and TSE for MRCP and MR urography examinations

- Dixon (VIBE 2pt-Dixon) breath-hold scans, following contrasts can be obtained: in-phase,
opposed phase, fat and water image.

- Dynamic (VIBE + Q-FatSat) protocols for best visualization of focal lesions with high spatial
and temporal resolution

- Colonography dark lumen with T1-weighted VIBE

- CAIPIRINHA enables VIBE sequence with improved iPAT2 algorithm to improved abdominal
dynamic scans as well as SNR. Reduced patient stress can be achieved through reduced
acquisition (and breathhold) times.

PELVIS:

- High-resolution T1w, T2w pelvic imaging (prostate, cervix)

- Isotropic T2w SPACE 3D protocols for tumor search in the pelvis

- Dynamic volume examinations with 3D VIBE

- syngo REVEAL.: diffusion imaging for liver and whole body exams

Onco Suite .

MR imaging has an excellent advantage of soft tissue contrast, muliti-planar capabilities and the

possibility of selectively suppressing specific tissue e.g. fat or water. This helps visualize

pathologies, particularly metastases. The Onco Suite features a collection of sequences as well as

protocols and evaluation tools that guide through a detailed screening of clinical indications, such

as in hepatic neoplasms.

This package includes:

- STIR TSE and HASTE, FLASH in-phase and opposed-phase protocols with a high sensitivity
to metastases visualization

- Dynamic imaging protocols for assessment of the kinetic behavior for lesion visualization and
characterization

- Quantitative evaluation and fast analysis of the data with colorized Wash-in, Wash-out, Time-
To-Peak, Positive-Enhancement-Integral, MIPtime and combination maps with Inline
technology or for offline calculation

- Display and analysis of the temporal behavior in selected regions of interest with the included
MeanCurve postprocessing application. This includes the capability of using additional datasets
as a guide for defining regions of interest even faster and easier than before.

- syngo REVEAL. diffusion imaging for liver and whole body exams

Dedicated prostate protocols for detection, localization, and staging of tumors and recurrences

- syngo REVEAL (diffusion-weighted imaging)

- Protocols with high temporal resolution allow time course evaluation based on pharmacokinetic
modeling

Ortho Suite

Ortho Suite is a comprehensive collection of protocols for joint and spine imaging. MR imaging is
especially suitable for avascular necrosis and internal derangements. The protocols included in this
Suite can also be applied for imaging of tumors and infections.

This package includes:
- 2D TSE protocols for PD, T1 and T2-weighted contrast with high in-plane resolution and thin
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slices

- 3D MEDIC, 3D TrueFISP protocols with water excitation for T2-weighted imaging with high in-
plane resolution and thin slices

- High resolution 3D VIBE protocol for MR arthrography (knee, shoulder and hip)

- 3D MEDIC, 3D TrueFISP, 3D VIBE protocols with water excitation having high isotropic
resolution, optimized for 3D post-processing

- PD SPACE with fat saturation and T2 SPACE with high isotropic resolution optimized for 3D
post-processing

- Whole spine single-step or multi-step protocols

- Excellent fat suppression in off-center positions, e.g. in the shoulder due to high magnet
homogeneity

- Dynamic TMJ and ilio-sacral joint protocol

- Susceptibility-insensitive protocols for imaging in the presence of a prosthesis

- Multi-Echo SE sequence with up to 32 echoes for the calculation of T2 time maps (calcuiation
included in the Scientific Suite)

- High resolution 3D DESS (Double Echo Steady State): T2 / T1-weighted imaging for excellent
fluid-cartilage differentiation

syngo WARP Susceptibility Artifact Reduction

- 2D TSE sequences with high bandwidth protocols tailored to reduce susceptibility artifacts.
Available protocols include T1-weighted, T2-weighted, proton density and STIR contrast.

Pediatric Suite

The parameters for pediatric imaging vary significantly in comparison to the parameters for adults.
The reasons are developing tissues, body size, faster heart rates and restricted compliance with
breath-hold commands. Protocols can be adapted for imaging infants.

Scientific Suite

Scientific Suite supports the scientifically oriented user with an easy access to application-specific

data for further processing and advanced image computation methods.

- Support of USB memory sticks

- Access to the file system by means of a secure and convenient browser

- Anonymization of patient data

- Easy generation of AVIs and screenshots for integration into presentations and training videos

- Export function for tables, statistics and signal-time-courses in a communal format
(MeanCurve, Spectroscopy, DTI evaluation)

- Advanced image computation methods such as T2 and T1 time calculation, addition,
subtraction, multiplication, division, and integration of images

Whole Body Suite

Tim and the Tim Whole Body Suite enable for true whole body MR scanning for head-to-toe
imaging. Whole body imaging with highest image quality without patient repositioning and without
the need to change a single coil, not even once, this means whole body imaging without
compromise.

- The all-new Tim Table or Tim Dockable Table enable a full Field-of-View with coverage up to
280 cm (6' 9"). The table top has the same length as the standard system without whole body
capabilities. Additional free space is required at the rear part of the magnet to ensure, that the
table movement is not limited by the rear wall.

- Table movement to its full extent can be remotely controlled from the operator console either
by the operator or by sequence protocols.

- Protocols and programs for whole body MR angiography and morphology e.g. for metastasis
visualization and preventive care examinations.

- Whole body MR Angiography is possible with high speed, high resolution and high image
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contrast on the entire volume combining high speed gradients and iPAT.
- The large FoV of 205 cm supports the assessment of metastases distribution in the body with
sequences such as TIRM (Turbo Inversion Recovery).

The sequences, features and techniques for acquisition and reconstruction included in the Tim
Application Suite are described in detail below.

Sequences

Spin Echo family of sequences:

- Spin Echo (SE) - Single, Double, and Multi Echo (up to 32 echoes); Inversion Recovery (IR)

- 2D/ 3D Turbo Spin Echo (TSE) - Restore technique for shorter TR times while maintaining
excellent T2 contrast; TurbolR: Inversion Recovery for STIR, DarkFluid T1 and T2, TruelR;
Echo Sharing for dual-contrast TSE

- 2D/ 3D HASTE (Half-Fourier Acquisition with Single Shot Turbo Spin Echo) - Inversion
Recovery for STIR and DarkFluid contrast

- SPACE for 3D imaging with high isotropic resolution with T1, T2, PD, and DarkFluid Contrast

Gradient Echo family of sequences:

- 2D/ 3D FLASH (spoiled GRE) - dual echo for in- / opposed phase imaging 3D VIBE (Volume
Interpolated Breathhold Examination) - quick fat saturation; double echo for in-phase / opposed
phase 3D imaging; DynaVIBE: Inline 3D elastic motion correction for muilti phase data sets of
the abdomen; Inline Breast Evaluation

- 2D/ 3D MEDIC (Multi Echo Data Image Combination) for high resolution T2 weighted
orthopedic imaging and excellent contrast

- 2D/ 3D TurboFLASH - 3D MPRAGE; single shot T1 weighted imaging e.g. for abdominal
imaging during free breathing

- 3D GRE for fi eld mapping

- 2D/ 3D FISP (Fast Imaging with Steady State Precession)

- 2D/ 3D PSIF - PSIF Diffusion

- Echo Planar Imaging (EPI) - diffusion-weighted; single shot SE and FID e.g. for BOLD imaging
and Perfusion-weighted imaging; 2D / 3D Segmented EPI (SE and FID)

- ce-MRA sequence with Inline subtraction and Inline MIP

- 2D/ 3D Time-of-Flight (ToF) Angiography - single slab and multi slab; triggered and
segmented

- 2D/ 3D Phase Contrast Angiography «

- syngo BEAT Tool - TrueFISP segmented; 2D FLASH segmented;

- Magnetization-prepared TrueFISP (IR, SR, FS); IR Tl scout; Retrogating

Standard Fat/Water Imaging:

- Fat and Water Saturation. Additional frequency selective RF pulses used to suppress bright
signal from fatty tissue. Two selectable modes: weak, strong

- Quick FatSat

- SPAIR: robust fat suppression for body imaging using a frequency selective inversion pulse

- Fat/Water Excitation. Spectral selective RF pulses for exclusive fat / water excitation

- Dixon technique for fat and water separation - available both based on VIBE (2 point Dixon)

Standard Techniques:

- True Inversion Recovery to obtain strong T1-weighted contrast

- Dark Blood inversion recovery technique that nulls fl uid blood signal

- Saturation Recovery for 2D TurboFLASH, gradient echo, and T1-weighted 3D TurboFLASH
with short scan time (e.g. MPRAGE)

- Freely adjustable receiver bandwidth, permitting studies with increased signal-to-noise ratio

- Freely adjustable flip angle. Optimized RF pulses for image contrast enhancement and
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increased signal-to-noise ratio

- MTC (Magnetization Transfer Contrast). Off-resonance RF pulses to suppress signal from
certain tissues,thus enhancing the contrast. Used e.g. in MRA

- Argus viewer for reviewing cine studies®

- Report Viewer for DICOM structured reports including report editing

- Dynamic Analysis for addition, subtraction, division, standard deviation, calculations of ADC
maps, T1 and T2 values, TTP, t-Test, etc.

- Image Filter

- 3D post-processing MPR, MIP, MinIP, SSD

- Flexible film formats and paper print

- Data storage of images and cine AVI fi les on CD / DVD with DICOM viewer as the viewing tool
for hand out to the patients or referrals

- Selectable centric elliptical phase reordering via the user interface

- Inversion Recovery to nullify the signal of fat, fl uid or any other tissue

- Multiple Direction Diffusion Weighting (MDDW) - perform diffusion tensor imaging with multiple
diffusion weightings and up to 12 directions for generating data sets.

Standard techniques for Flow Artifact reductions:

- LOTA (LongTerm Data Averaging) technique to reudce motion and flow artifacts

- Pre-saturation techniques using RF saturation pulses to suppress ftow and motin artifacts

- Tracking SAT bands maintain constant saturation of venous and/or arterial blood flow eg. for
2D/3D sequential MRA

- TONE (Tilted Optimized Non-satureating Excitation - variable excitation flip angel to
compensate inflow saturation effects in 3D MRA - selectable on desired flow direction and
speed

- Gradient Motion rephasing permitting effective reduction of flow artifacts

Standard Motion Correction:

- syngo BLADE - improves image quality by minimizing and correcting for the effects of motion
during an MR sequence acquisition. e.g. head, spine, orthopedic imaging and the abdomen

- 1D PACE (Prospective Acquisition CorrEction) allows examination of patients with free
breathing

- 2D PACE (Precise Motion Correction) detects and corrects respiratory motion eg of the heart
or liver

MAGNETOM Prisma runs syngo MR software. syngo® is the unique software platform for medical
applications. Parallel working and one-click exams are efficiently supported and increase
productivity. Parallel scanning and reconstruction are standard.

The unique Phoenix technique is the easiest way to exchange protocol data. It supports intelligent
extraction of sequence parameters from images acquired on a MAGNETOM Prisma system.
Inline technologies, scan@center or AutoVoiceCommands speed up the workflow further.

The context-sensitive "Online Help" function and syngo Scan Assistant offer support and propose
solutions to MR-specific questions and parameter conflicts.

Studies can be easily networked and managed using the standard DICOM 3.0 protoco! for efficient
support of workflow. The following standard functions are supported: Send/Receive,
Query/Retrieve, Basic Print for DICOM-compatible laser cameras (Camera is not included in the
basic unit. Verify if existing camera is compatible or order separately.), DICOM Worklist, DICOM
Storage Commitment (SC) DICOM Modality Perform Procedure Step (MPPS), DICOM Structured
Report (SR), DICOM Study Split

Patient Communication
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- The intercom system includes an ergonomically designed patient communication unit for
desktop positioning on the syngo Acquisition Workplace and pneumatic headphones for the
patient.

- Active Noise Cancellation allows for increased user comfort in the control room combined with
comprehensive patient supervision.

- Controt features include an emergency table stop, volume control of speaker and headphones
in the examination room, volume control of speaker in the control room, response to the
patient's activation of the assistance-call button and provides a connection to an external audio
system for music playback (external audio system is not included in the basic unit) .

Computer system

The high performance host computer and the new high performance measurement and
reconstruction system are ideally suited for even the most demanding applications.The PC-based
computer system uses the intuitive syngo MR user interface. The computer system includes the
following components:

High-performance measurement and reconstruction system

- Two Intel Quadcore Processors = E 5690

- Clockrate of 2 2 x 3.46 GHz

- Main memory (RAM) = 128 GB,

- Hard disk for raw data = 750 GB

- Hard disk for system software 2 100 GB

- Parallel Scanning and Reconstruction of up to 8 data sets

GPU driven image reconstruction system with 2x Tesla C2075 GPGPU:
- 8ingle Preceision Peformance: 515 GFLOPS

- Double Precision Performance: 1030 GFLOPS

- Memory Bandwidth: 148 GB/s

- Memory size. 6 GB GDDR5

- CUDA Cores: 448

- Reconstruction speed
- 20,761 recons per second (256 x 256 FFT, full FoV)
- 100,000 recons per second (256 x 256 FFT, 25 % recFoV)

High-performance host computer
- Intel Xeon processor = W3520 QuadCore
- clockrate 2 2.66 GHz
- Main Memory (RAM) =z 6 GB
- three hard disks
- system SW 2 300 GB SAS
- data base = 300 GB SAS
- images = 300 GB SAS
- DVD-R writer for CD-R (approx. 4000 images 256° DICOM Standard, 1ISO 9660 ) and DVD-R
(approx. 25 000 images 2562 DICOM Standard, 1ISO 9660) storage of DICOM data or other
data like AVI files
- DVD-ROM drive
- Mouse.

1

The combination of host computer and the measurement and reconstruction system offers a truly
powerful imaging system designed for large image matrix sizes of up to 1024 x 1024. The
unrestricted multitasking capability allows time-saving parallel scanning and reconstruction.
High-resolution 19" color LCD flatscreen monitor with 1280 x 1024 pixel display, integrated
gamma correction for optimum display of radiographic grayscale images and automatic backlight
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control for longterm brightness stability.

Installation:

- The compact integrated design allows for short installation times and reduces the required
space to less than 33 sgm (334 sq. ft.) for the entire instaliation. The necessary room height
clearance is 273 cm.

- MAGNETOM Prisma allows siting of the system without a dedicated computer room - no
additional cooling or floor requirements.

- MAGNETOM Prisma combines state-of-the-art performance with peace of mind. High system
availability is ensured by the expert, highly trained Siemens MR service engineers;

- Your Siemens service contract (not included in the basic unit) offers a comprehensive range of
benefits such as Uptime Remote Diagnostics for improved productivity and maximum uptime.

2 Tim [204x64] XR Gradients #P
14432224
Tim [204x64] XR gradients performance level
Tim 4G's RF system and innovative coil architecture enables high resolution imaging and
increased throughput. Up to 204 simultaneously connected coil elements allow in combination with
the fully integrated 64 independent RF channels for the most flexible parallel imaging and support
the most demanding applications. Maximum SNR is ensured through the new Tim 4G matrix coil
technology.

XR gradients

The XR 80/200 gradients are the most powerful commerciaily available gradients of any clinical
scanner currently on the market. The XR gradients combine a maximum gradient amplitude of 80
mT/m with a 200 T/m/s slew rate, capable of driving higher SNR throughout all regions of the body.
Even under the highest stress conditions, the XR gradients bring the best performance thanks to a
rock-solid design. Dedicated force compensation on each axis yields low vibrations and low
acoustic noise while the high-performance cooling for each individual axis allows full duty cycle
over long-term measurements with outstanding stability. The XR 80/200 gradients push the limits
of performance to a new level.

Tim 4G offers DirectRF - a completely redesigned RF architecture. This new all digital-in/ digital-
out design integrates all RF transmit and receive components at the magnet, eliminating analog
cables for true signal purity. This compact and efficient design enables an dynamic feedback
control for temporal stability and power linearity.

The all-new innovative coil architecture packs more coil elements in a smaller space and allows for
simultaneous connection of up to 204 coil elements. Combined with the 64 independent RF
channels advanced iPAT capabilities and SNR are enabled.

An additional benefit of multiple coil elements and receiver channels is improved performance in
multi-directional, i.e. three dimensional, high-speed, high-resolution iPAT in the head-feet, anterior-
posterior or left-right directions.

XR gradients
Siemens XQ gradients provide actively shielded, water cooled woridclass
gradients. All axes are force-compensated.

The XR gradients have:

- Maximum gradient amplitude of 80 mT/m, per axis, i.e. 139 mT/m vector summation gradient
performance,

- Maximum slew rate 200 T/m/s per axis, i.e. 346 T/m/s vector summation,

- Minimal rise time 400 ps, from 0 to 80 mT/m amplitude

- Maximum output voltage for each of the gradient axes 2250 V
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- Maximum output current for each of the gradient axes 900 A

- Separate cooling channels that simultaneously cool primary and secondary coils allow the
application of extremely gradient intensive techniques in a new class of performance.

- 100% duty cycle for fast and demanding techniques such as ultra-short TE MRA in continuous
operation, thin slice single

- breath-hold liver studies and EPI imaging techniques (all optional in appropriate clinical
packages).

- Variable Field-of-View selection from 0.5 cm to 50 cm for optimal coverage and highest spatial
resolution in diagnostic. The minimum slice thickness in 2D and 3D is 0.1 mm and 0.05 mm,
respectively.

- Acquisition of sagittal, transverse, coronal, single oblique and double oblique slices with
highest resolution.

- The extremely compact water-cooled gradient amplifier features a modular expandable design
with excellent linearity and pulse reproducibility. It is digitally controlled and has very low
switching losses due to ultrafast solid state technology.

3 PC Keyboard US English #Tim
08464872
Standard PC keyboard with 101 keys.

The keys of the numerical key panel are assigned to syngo-specific functions and labeled with the
corresponding syngo icons. The keyboard supports the country specific special characters.

4 Tim Table #P
14432226
The new Tim Table is designed for maximized patient comfort and smooth patient preparation.
The unique design of the Tim Table can support up to 250 kg (550 Ibs) patients without restricting
the vertical or horizontal movement.

The new MAGNETOM Prisma table with its light appealing design allows for a fast patient
preparation and maximized patient comfort.

It provides unobstructed foot space for attending staff and direct access to the patient. The patient
table can be lowered to a minimum height of 64 cm from the floor, for easier patient positioning and
better accessibility for geriatric, pediatric or immobile patients. The Tim Table can be moved with
two clicks into the isocenter - one click to the upmost position and one click into the isocenter. The
tabletop travels beyond the rear end of the system, enabling additional patient access. An infusion
stand is integrated to allow for fast patient set up of critical patients.

Multiple Tim 4G coils can be connected at once for efficient and patient friendly examinations. The
seamless integration of multiple Tim 4G coils is possible via 4 SlideConnect and 4 DirectConnect
connector slots, which are embedded in the table. This allows for comprehensive examinations
without the need of repositioning.

5 Flow Quantification #Tim
08464740
Special sequences for quantitative assessment of flow.

Flow Quantification enables the acquisition of flow encoded images and the evaluation of blood as
well as of cerebro-spinal fluid (CSF).

Sequences include:
- ECG triggered 2D phase contrast with iPAT support
- Retrospective reconstruction algorithms for full R-R interval coverage
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- Maxwell Term Compensation

6 Neuro Perfusion Package #T+D

14416946

The Neuro Perfusions Package helps to streamline the clinical workflow by inline post-processing
in dynamic susceptibility contrast (DSC) based perfusion imaging. This makes it possible to see
perfusion maps immediately.

Perfusion parameter maps are based on a Local Arterial Input function. A corrected relCBV map
calculation and motion correction is provided.

Neuro Perfusion Package provides a modified sequence and image reconstruction for motion
correction and post-processing in dynamic susceptibility contrast (DSC) based perfusion imaging.
Depending on whether motion correction is switched on, the following uncorrected or motion
corrected perfusion maps can be calculated: time-to-peak (TTP), relative cerebral blood volume
(relCBV), relative cerebral blood flow (relCBF), relative mean transit time (MTT), relative corrected
cerebral blood volume (relCCBV) and bolus plots.

Perfusion parameter maps are calculated based on a Local Arterial Input Function. The algorithm
selects many AlFs per slice and volume based on a number of built-in criteria. This removes the
need for manual selection of AIF voxels to calculate the cerebral perfusion parameters and allows
the calculation to be performed in-line at the end of the measurement. It also minimizes
deconvolution errors due to the effects of delay and dispersion of the contrast agent bolus.
Additionally, in cases of contrast extravasations due to a disrupted blood-brain barrier, the
postprocessing allows a correction to be applied during calculation of the relCBV maps.

7 RESOLVE #T+D

14430391

RESOLVE is a diffusion-weighted, readout-segmented EPI sequence optimized towards high
resolution imaging with reduced distortions.

The sequence uses a very short echo-spacing compared to single-shot EPI, substantially reducing
susceptibility effects. A 2D-navigator correction is applied to avoid artefacts due to motion-induced
phase errors. This combination allows diffusion weighted imaging of the breast, prostate, brain and
spine with a high level of detail and spatial precision.

RESOLVE is a diffusion-weighted, readout-segmented EP| sequence optimized towards high
resolution imaging with reduced distortions.

The sequence uses a very short echo-spacing compared to single-shot EPI,

substantially reducing susceptibility effects. A 2D-navigator correction is applied to avoid artefacts
due to motion-induced phase errors. This combination allows diffusion weighted imaging of the
breast, prostate, brain and spine with a high level of detail and spatial precision.

Additionally, an automatic reacquisition of data with large phase errors can be used to ensure that
diffusion-weighted images of the brain are not affected by CSF pulsation.

8 Arterial Spin Labeling 3D #T+D

14416965

ASL is a non contrast enhanced brain perfusion technique. A 3D volume is acquired with high SNR
by using a turbo gradient spin echo technique and an ASL preparation module to achieve clinically
feasible scan times.

3D acquisition of non-contrast enhanced brain perfusion with a TGSE sequence for mininal
susceptibility and full brain coverage. Higher SNR, optimized contrast uniformity and reduced
motion sensitivity. Inline calculation of PWI (perfusion weighted images) for a qualitative
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assessment of brain perfusion.

9 Arterial Spin Labeling 2D
14409110
ASL is a non contrast enhanced brain perfusion technique. EP! sequence enhanced for PASL
(Pulsed Arterial Spin Labeling) with preparation module (inversion pulse, saturation pulses) and
selectable prospective motion correction. Perfusion-weighted color maps and relative cerebral
blood flow (relCBF) color maps are calculated with Inline technology.

2D multi-slice EPI sequence with full iPAT compatibility for rapid assessment of relative CBF.
Consists of a spatially selective inversion pulse combined with different types of saturation pulses
(slice presaturation, label slab saturation) and can be classified under PASL (Pulsed Arterial Spin
Labeling). Fully automated Inline calculation of relCBF color maps for assessment of perfusion.
Prospective motion correction and spatial filtering can be applied to the inline calculation to
improve the image quality.

10  SWI #Tim
14402527
Susceptibility Weighted Imaging is a high-resolution 3D imaging technique for the brain with ultra-
high sensitivity for microscopic magnetic field inhomogeneities caused by deoxygenated blood,
products of blood decompasition and microscopic iron deposits. Among other things, the method
allows for the highly sensitive proof of cerebral hemorrhages and the high-resolution display of
venous cerebral blood vessels.

Despite a strong sensitivity for local magnetic field inhomogeneities Susceptibility Weighted
Imaging (SWI) as a 3D technology keeps up the signal near large susceptibility leaps due to very
thin slices and high resolution in the slice (high image quality e.g. in the area of the forebrain near
the frontal sinus).

Moreover, the phase information of the MR signal is integrated in the image display. In order to
further increase sensitivity for localized microscopic magnetic field inhomogeneities, large-area
magnetic field inhomogeneities (e.g. caused by susceptibiiity leaps near the sinus) are specifically
suppressed in the phase images.

This allows even smallest amounts of deoxygenated hemoglobin (e.g. in cerebral veins) or from
products of hemoglobin decomposition (e.g. from hemorrhages) to be displayed.

Interesting measuring times for the ultra-high-resolution 3D protocols are achieved through parallel
imaging with iPAT (GRAPPA).

The Susceptibility Weighted Imaging package includes:
- SWI measuring sequence, iPAT compatible
- optimized measuring protocols for the head
- inline-postprocessing for automatic calculation of relevant images within the scope of image
reconstruction:
- calculation of susceptibility-weighted images
- venous angiography: MIP of a thin slice block
SWI has been optimized for clinical use to support diagnostics with cerebrovascular diseases (e.g.
cerebral insult), venous malformation, brain trauma and tumors.

11 Spectroscopy Package #T+D
14416941
The Spectroscopy Package is a comprehensive software package which bundles Single Voxel
Spectroscopy, 2D Chemical Shift Imaging, 3D Chemical Shift Imaging and syngo Spectroscopy
Evaluation.
Sequences and protocols for proton spectroscopy, 2D and 3D proton chemical shift imaging (2D
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CSl and 3D CSl) to examine metabolic changes in the brain (e.g. in tumors and degenerative
diseases) and in the prostate are included. Furthermore included is the comprehensive syngo
Spectroscopy Evaluation Software which enables fast evaluation of spectroscopy data on the
syngo Acquisition Workplace.

The Single Voxel Spectroscopy option is used to measure proton spectra from single voxels. The
spectra may show alterations in brain metabolism e.g. in brain tumors, in degenerative changes of
the brain and in metabolic diseases. The possibility of automatic adjustment, measurement and
evaluation permits near automatic spectroscopy measurements. The whole procedure, including
the evaluation of the spectra using the mandatory spectroscopy evaluation option, takes approx. 6
minutes and can be done by doctors or technologists.

The 2D Chemical Shift Imaging option is used to measure 2D proton spectroscopic data to
generate metabolite images e.g. in brain tumors, metabolic diseases of the brain and degenerative
changes in brain metabolism. The whole procedure, including the generation of metabolite images
using the spectroscopy evaluation takes approximately 8 minutes.

The 3D Chemical Shift Imaging option is used to measure 3D proton spectroscopic data and
allows for the evaluation of the spectra in measured volumes and the generation of metabolite
images and spectral maps, e.g. in cases of brain tumors, metabolic diseases of the brain and
degenerative changes in brain metabolism. The whole procedure, including the generation of
metabolite images using the spectroscopy evaluation takes approximately 10-16 minutes
Optimized protocols for 3D CSl in the prostate are also included.

The evaluation software is fully integrated in syngo MR.
Evaluation protocois adapted to the scan protocols carry out a complete and automatic evaluation
of the measured data.

The following functions are included:

- Subsequent water suppression with optional phase correction

- Apodization

- Zero filling

- Fourier transformation

- Base line correction

- Automatic or manual phase correction

- Curve fitting and peak labeling

- Summaries in tabular form of the essential results specifying the metabolites, their position,
integrals and signal ratios in relation to a selectable reference.

- Capability of exporting spectroscopy header information and data into a documented external
format.

- Automated peak normalization to tissue, water or reference.

For CSI the following functions are included:

- Spectra of selected voxels are automatically calculated, corrected for possible BO deviations
and displayed.

- Spectral fit is automatically optimized for each voxel.

- CSl data can be represented as spectral maps and colored metabolite images that can be
superposed onto anatomical images.

12 Multinuclear Support #Sk

14430398

Hardware and software package to prepare the MR system for spectroscopy and nuclear imaging
with the nuclei 3He, 7Li, 13C, 170, 19F, 23Na, 31P, and 129Xe.

Coils with preamplifier and transmit switch as well as optimized pulse sequences for the individual
nuclei are not included.
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The package includes the generation of RF pulses for the nuclei 3He, 7Li, 13C, 170, 19F, 23Na,
31P and 129Xe and their reception on the frequency bands of the nuclei 3He, 7Li, 13C, 170, 19F,
23Na, 31P and 129Xe.

The measurement system software supports reception ranges of different frequencies and
transmitting on two different frequency bands within one pulse sequence (each 1H + other
nucleus). The patient-specific adjustments of the measuring system support multinuclear

applications through dedicated frequency adjustment, transmitter voltages that can be set
permanently for nuclei other than 1H and automatic 1H coil selection for shim adjustment.

This enables the following:

- Operation of mono-resonant transmit/receive coils via the Tim Coil Interface MNO

- Operation of dual-resonant transmit/receive coils (1H + other nucleus)

- Imaging with the nuclei 3He, 7Li, 13C, 170, 19F, 23Na, 31P and 129Xe

- Spectroscopy with the nuclei 7Li, 13C, 170, 19F and 31P

- Spectroscopic and imaging experiments utilizing the 1H nuclear Overhauser effect (not
applicable for 170)

- Spectroscopic and imaging 1H decoupling experiments (applicable only for 13C, 23Na, 31P)

A basic pulse sequence is included that can serve as a starting point for proprietary development
of optimized pulse sequences for spectroscopy with different nuclei.

The optional "IDEA" development environment is required for the proprietary development of pulse
sequences.

Multinuclear Spectroscopy #Sk
14430399
Software package for CSI spectroscopy with 7Li, 13C, 170, 19F, and 31P nuclei.

The “Multinuclear Spectroscopy” software package includes a Multinuclear Chemical Shift Imaging
(CSI) spectroscopy sequence that can measure signals on the frequency bands of the nuclei 3He,
7Li, 13C, 170, 19F, 23Na, 31P, and 129Xe. A non-localizing Multinuclear FID sequence can also
be used. Measuring protocols and matching postprocessing protocols are available.

This package enables:
- Multinuclear FID and Multinuclear CS| sequences:
- double oblique slice orientation, freely adjustable
- ECG triggering
- 2D and 3D CSl with resolution >= 6 x 6 x 12.5 mm?
- 1H decoupling experiments (WALTZ or CW) and Nuclear Overhauser Effect
(heteronuclear) to improve signal-to-noise-ratio and spectral resolution (not applicable for
170).
- Basic measurement and postprocessing protocols for spectroscopy with 7Li, 13C, 170, 19F,
and 31P

SpectroShim Support #P

14432229

The SpectroShim option provides additional shimming power to further improve inhomogeneities
caused by the patient, volunteer, or measurement object.

SpectroShim support includes both a fully integrated hardware solution and the software support.
The SpectroShim provides additional shim amplifier current for in vivo shimming in the most
challenging anatomic regions such as the hippocampus and prostate. Additional power amplifiers
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control 5 shim channels with up to 10 A of current to achieve an increased homogeneity in the
region of interest.

Head/Neck 64 #P,Sk

14432234

Tim 4G coil technology with Dual Density Signal Transfer and DirectConnect Technolgy combines
key benefits translating into excellent image quality: highest SNR, extreme iPAT performance, high
patient comfort, and unmatched flexibility.

The 64-channel head/neck coil with its 64 integrated pre-ampilifiers ensures an outstanding signal-
to-noise ratio. The unique DirectConnect and SlideConnect technologies allow users to connect 64
coil elements of the Head/Neck 64 with just one cable. The very open design ensures its patients
will feel comfortable, while the anatomic design ensures highest signal-to-noise.

The Head /Neck 64 features:

- 64-element design with 64 integrated preamplifiers, 40 elements in the head region 24 elements
in the neck region.

- Integrated SlideConnect and DirectConnect technology

- Combined head/neck coil for an optimized workflow

- Upper coil part removable

- Lower coil part usable without upper part for highly claustrophobic patients

- Smoothly integrates into the patient table with Spine 32

- Open patient-friendly design

- Cushioned head stabilizers (removable)

- No coil tuning

- iPAT-compatible in all directions

- Optimized for sequences using iIPAT?

- Dual-Density Signal Transfer enables ultrahigh density coil designs by integrating key RF
components into the local coil

- Rear opening for up to 128 EEG electrode leads

- Detachable look-out mirror

Applications:

- Head examination

- Neck examination

- Cervical spine examination

- MR Head Angiography, also time-resolved
- MR Neck Angiography

- Combined head/ neck examination

- TMJ (temporo mandibular joints)

Typically combined with:
Spine 32, Body 18, Peripheral Angio 36 (during whole body imaging) or flexible coils such as Flex
Large 4

The Head /Neck 64 supports high quality imaging with an 64-element design and 64 integrated
preamplifiers. The DirectConnect and SlideConnect technology enables fast and easy patient set

up.

The open and light design of the upper coil part increases patient comfort and is removable for
easy patient handling.

The lower coil part may remain on the table for most of the examinations can be used without the
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upper part.

The Head/Neck 64 and Spine 32 coils are smoothly integrated into the patient table, thus enabling
high flexibility in imaging and facilitating fewer coil changes and easy handling when switching
patients.

The Head /Neck 64 coil is equipped with two removable cushioned head stabilizers for stable and
comfortable patient positioning. A detachable look-out mirror for increased patient comfort. The
double mirror design shows all objects in their correct up/down and left/right orientation. It might
also be used for visual fMRI studies. The open design is great for claustrophobic patients and
allows for easy integration of the coil with existing stimulation devices e.g., NNL goggles. It
attaches to the upper part of the coil and enables the patient to look outside even when his head is
in the center of the magnet. No tuning of the fully iPAT-compatible Head/Neck 64 is necessary.
The coil is equipped with a rear opening to accommodate up to 128 electrode leads for use in a
combo MR/EEG examination.

The Head/Neck 64 can be used for applications like head examinations, neck examinations, MR
Angiography, combined head/neck examinations (or for imaging of the TMJ (temporo mandibular
joints). Typically combined with the Spine 32 and Body 18 or Peripheral Angio 36. Furthermore the
combination of flexible coils like the Flex Large 4 is possible. The improvements in neck imaging (C
spine) will be clearly visible due to the aggressively tailored anatomical design of the coil.

The dimensions of the Head/Neck 64 are 435 mm x 395 mm x 350 mm (L x W x H), its weight is
less than 5.2 kg (11 Ibs).

Tx/Rx CP Head Coil #Sk

14426333

This enables studies with very high spatial resolution and very short scan time. The upper part of
the coil is detachable and can be fitted with a mirror allowing the patient a rear view out of the
magnet. Displaceable cushions are provided with the coil for positioning. The coil is suited for head
proton imaging and brain spectroscopy.

MAGNETOM Prisma install., EUR

14436659

Transport, delivery, rigging, installation and cabling of all system components in appropriately
prepared rooms according to the installation instructions supplied with the system are carried out
by our service providers Hegele or UPS SCS.

These jobs include among others:

- Positioning of the components

- Installation and fastening of the MR System

- Installation and cabling of the hardware options

- Installation and cabling of the MR components in the RF cabin, operator room and control room

- Installation of filter plate

- Installation of magnet cover

- Finally, after the magnet has been positioned, (e.g. disposal of used packaging material),
return of reusable pallets to Erlangen (e.g. the pallet for the filter plate)

Installation requirements are given in the Planning Guide.

For jobs not covered by the installation lump-sum please refer to Info M 9-050-2,
»INSTALLATION¥, Chapter ,,MAGNETOM Installation“.
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Separator 60kW

14418489

The SEP (Separation cabinet) has to be used if a central hospital chilled water supply is available
or if a chiller of any brand/type is already available.

The SEP is the interface between the on-site water chiller (of any brand or type) or the interface to
the central hospital cooling water supply.

For the above-mentioned cases the SEP is mandatory!

In these cases, the primary water specifications must fulfill the requirements (i.e. 63 kW heat
dissipation; 100+-10l/min flow; 6 to 12°C water temperature; pH value 6 to 8, max. working
pressure 6 bar).

Dimensions: 1950mm x 650mm x 650mm (height x width x depth)
Weight: approx. 340kg

Function:
- Interface between the on-site water chiller (of any brand/type) or
- Interface to the central hospital chilled water supply.

Delivery volume:

- Separator

- Two 3.0 m hoses (forward and return) for connecting the SEP to the local cooling water supply
system

- Separation cabinet

- With the SEP configuration, the helium compressor is built into the SEP cabinet and connected
internal

- Regional specific adapter for connection to the hospital installation

RF cabins MAGNETOM systems and Biograph mMR

RF-Cabin, Steel #3T

14413606

Steel full-room RF cabin, module method of building, for MAGNETOM Trio a Tim System, Verio
and Prisma.

Standard cabin outside dimensions:

LxWxH=7590 x4.590 x 3.000 mm

Screen damping value:

90 dB (Co-Siting 100 dB) at 15 until 130 MHz.

The following elements are included in the standard scope of supply:

- floor, side and ceiling panels including contact material

- floor panels with standard floor (without floor covering)

- sound protection door [>44 dB(A)] with door handle and lock, 1,200 x 2,100 mm

- filter panel with 1 pc. frame for the filter plate, including 3 pcs. tube leads (d=50 mm) for
medical gases

- observation window (W x H = 1,200 x 800 mm) in the side panel

- tube lead d=150 mm with 2 pcs. flanges for quench tube

- 2 pcs. honeycombs 514 x 289 mm for the air conditioning

- insulated ring bolts for ceiling panel suspension

- 1 pc. plastic foil for insulated cabin installation

RF-Cabin Installation, EUR #3T
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14401488
Installation of an RF cabin in modular construction from Albatross Projects GmbH.
Cabin size: L x W x H = 7600 x 4600 x 3000 mm.

Scope of supply:
Floor, wall and ceiling setup
Fitting of door, observation window and RF feed-throughs
Fitting of honeycomb window inserts and mounting of fixing brackets for internal completion
RF test measurements and documentation thereof

Inline BOLD imaging #Tim

07820090

The BOLD imaging package is based on blood oxygen level dependent (BOLD) contrast-sensitive
single-shot EPI sequences.

Inline technology enables the automatic real-time calculation and display of statistical (t-value)
images during the measurement of BOLD paradigms (including 3D motion correction and spatial
filtration). The mosaic image format is supported. Clinical protocols are prepared. With Inline BOLD
Imaging, functional brain mapping can be optimally integrated into clinical routine, e.g. prior to
neurosurgical interventions.

The BOLD imaging package allows the user to define protocols which, apart from the
measurement, configure automatic evaluation of the measured data during the scan. With Inline
Technology it is thus possible to generate statistical images (t-value) based on 3D motion
corrected and spatially filtered data automatically in real time without any further user interaction.
The Inline display of activation cards allows the user to decide during the scan whether enough
statistical power has built up for his brain mapping task or if the examination is corrupted by
motion. As a result examinations will be shorter with a higher success rate. Functional brain
mapping can be easily integrated into the clinical routine e.g. prior to neurosurgical interventions.

Additional Features:

- Inline retrospective 3D motion detection and correction in 3 rotational and 3 translational
directions

- Inline t-statistics calculation for variable paradigms and dispiay of t-value images

- Statistical evaluation by means of “General Linear Model (GLM)”

- Paradigms can be configured

- Transitions between passive and active states can be modeled by the hemodynamic response
function

- Correction of low-frequency trends

- Allows for time delays due to the BOLD-EPI slice order during a measurement

- Display of GLM design matrix

- Display of a continuously updated t-value card during measurement

- Display of colored activation cards continuously updated during measurement, overlaid over
the respective BOLD images using Inline technology

- MOSAIC image mode for accelerating display, processing and storage of images

3D PACE syngo #Tim

14405330

3D PACE (Prospective Acquisition CorrEction) enhances Inline BOLD imaging with motion
correction during the acquisition of a BOLD exam. In contrast to a retrospective motion correction
that corrects previously acquired data, the unique 3D PACE tracks the head of the patient,
correcting for motion in real time during the acquisition.

By tracking the patients head 3D PACE reduces motion resulting in increased data quality beyond
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what can be achieved with a retrospective motion correction. As a result the sensitivity and

specificity of BOLD experiments are increased.

Features:

- Real time prospective motion correction: Highest accuracy real time motion detection algorithm
feeding a real time feed back loop to the acquisition system with updated positioning
information

- 3D motion correction for 6 degrees of freedom (3 translation and 3 rotation)

- Motion related artifacts are avoided in first place instead of correcting for them retrospectively

- Significant reduction of motion-related artifacts in statistical evaluations

- Increased sensitivity and specificity of BOLD experiments

Diffusion Tensor Imaging #P

14432244

Diffusion Tensor Imaging provides a Singie Shot EP| sequence for measuring diffusion-weighted
data sets with up to 256 directions of diffusion weighting. Based on these data sets, the diffusion
tensor itself and parametric maps derived from it (e.g. fractional anisotropy) are calculated
automatically and in real-time. The package supports both clinical applications regarding diseases
of the white matter (e.g. multiple sclerosis, brain maturation disorders, or displacement of nerve
fiber tracts through masses) and advanced research applications.

Diffusion spectrum imaging (DSI), an extension of diffusion tensor imaging, is included in this

package. DSI expands on the DTl acquisition capabilities by providing the ability to resoive white
matter fiber crossings.

Diffusion Tensor Imaging allows for a complete description of the diffusion properties of the brain
within the scope of the tensor diffusion model, both for anisotropic and isotropic diffusion. Efficient
diffusion direction schemes are pre-defined to allow for optimal diffusion directional resolution.
Schemes with up to 256 directions can be selected.

Inline technology enables automatic and immediate calculation of the diffusion tensor, including
grey-scale and colored “fractional anisotropy" (FA) map derived from it.

With the addition of DSI, it is possible to acquire diffusion data in up to 514 different directions each
with independent b-values.

Details:

- Measurements with up to 256 different directions and with up to 16 different b-values

- Inline calculation of tensor, grey-scale and colored FA map, ADC map and trace-weighted
image

- Support of parallel imaging (iPAT)

- Clinical protocols with full head coverage, incl. inline calculation of tensor, FA, ADC and trace-
weighted images in 4 minutes.

syngo MR Workplace #T+D
14418490
syngo MR Workplace based on the newest generation syngo host computer consisting of:

~ Color LCD monitor, 19" flat screen.

- syngo MR Workplace computer system with Quad Core Xeon™, 2.66 GHz, >= 6 GB RAM, Quad
Core host computer incl. one 300 GB system hard disk, one 300 GB hard disk for image data, one
CD/DVD-R drive for image storage, one DVD-ROM drive and electronic mouse.

- syngo MR Maestro class user interface for optimized clinical workflow.
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The syngo MR Workplace computer system includes:

High-performance host computer of the latest intel Xeon CPU generation Quad Core processor
with 2.66 GHz clock rate, >= 6 GB RAM, one 300 GB system hard disk, one 300 GB hard disk,
one CD/DVD-R drive for uncompressed image storage on CD/DVD-R in DICOM format (1ISO
9660 Level 1), one DVD-ROM drive and electronic mouse.

High resolution color LCD flat screen monitor with 1280 x 1024 pixel display, integrated gamma
correction for optimum display of radiographic grayscale and automatic backlight control for
longterm brightness stability.

The new syngo MR software includes among others the following features relevant for the
syngo MR Workplace:

The “Task Card” concept permits structured processes with several patients by means of

simplified image exchange between the task-specific interfaces.

The image view card permits image data from up to three patients to be administered viewed,

and processed simultaneously.

The “Dynamic Analysis” evaluation software permits functions such as addition/subtraction,

division/multiplication, T1 and T2 calculations, and standard deviation to be performed.

The “Mean Curve” can be used to analyze dynamic examinations, e.g. employing contrast

media.

The “Breast Evaluation” software can be used to calculate colored representations of different

dynamic parameter maps, like Wash-in, Wash-out, Time-to-Peak.

Post-processing software for filtration of MR images. The software includes an adaptive image

filter which automatically adapts the filtration to the local image contents. Three filters can be

selected: soft, medium or sharp. These three filter types can be changed individually by means

of the parameters “smoothing” and “edge enhancement* from 1 - 5. Three different filter

strengths can be stored in addition to the three basic settings.

For filtration also individual or multiple images as well as complete series can be selected

simultaneously. The current calculation status and a preview of the already filtered images is

displayed via an additionally selectable window.

Precision filter for high spatial accuracy. The precision filter increases the spatial accuracy of

MR data sets for surgical planning, stereotactical procedures, therapy planning and multi

modality fused visualization. The filter can correct image distortions in the image plane as well

as across the slices.

Functions:

- Offline correction of 3D data sets.

- Offline correction of 2D data sets, whose inter-slice gap is not larger than the slice
thickness.

- Corrected data set is saved as a new series.

- Correction of images from all SIEMENS gradient systems that were available at the release
of the software.

The Argus Viewer allows users to load a large list of dynamic data sets and view it comfortably.

For example cardiac images are automatically sorted into user definable reading configurations

after loading. Re-sorting and re-display can be changed instantaneously, either automatically

or manually. integrated 8-on-1 movie provides efficient review of data. AV!I creation of movie

loops (up to 4-on-1}) is possible.

Creating and editing reports which can be stored together with the images or printed is

possible.

The 3D post-processing card includes basic functionalities for manual MPR, MIP, MinIP, and

SSD image reconstruction (Multiplanar Reconstruction, Maximum Intensity Projections,

Minimum Intensity Projections and Shaded Surface Display).

Efficient filming is possible directly from the different user interfaces and can be controlied by

minimum user interaction. There is a wide range of different film layouts with regular and
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irregular formats. Selectable Mother and Child function which allows you to display the position
of the measured slice in a scout showing a small image in the upper right-hand or the lower
left-hand corner of the larger image (image within an image).

The drag-and-drop functions allows the images to be positioned anywhere on the film from the
Patient Browser. The images can be moved, enlarged, and tiled directly on the film sheet. As
an additional aid to orientation, a reference image can be included in the upper right-hand
corner of the image segment. (Camera not part of the basic equipment. Verify if existing
camera is compatible or order separately.)

- The standard implementation of the DICOM 3.0 protocol permits examinations to be easily
transferred to and from a network for managing them, thus effectively supporting more efficient
workflow.

The following functions are supported as part of this standard implementation:

Send/Receive, Query/Retrieve, Basic Print for DICOM-compatible laser cameras (Camera not
part of the basic equipment. Verify if existing camera is compatible or order separately.),
DICOM Worklist, DICOM Storage Commitment (SC).

25 PC Keyboard US English
07275931
Standard PC keyboard with 101 keys.

The keys of the numerical key panel are assigned to syngo-specific functions and labeled with the
corresponding syngo icons. The keyboard supports the country specific special characters.

26  Spectroscopy Eval. syngo MRWP

07585065

Comprehensive software package for evaluation of spectroscopy data on the syngo MR
Workplace.

This fully syngo integrated application with common data base access eliminates the need for time
consuming data transfer to a separate workstation.Evaluation protocols adapted to the scan
protocols carry out a complete and automatic evaluation of the measured spectroscopy data. As a
result the fitted spectra are displayed with labeled metabolite peaks.

The following functions are included:

- Subsequent water suppression with optional phase correction

- Apodization

- Zero filling

- Fourier transformation

- Base line correction

- Automatic or manual phase correction

- Curve fitting and peak labeling

- Summaries in tabular form of the essential results specifying the metabolites, their position,
integrals and signal ratios in relation to a selectable reference.

- Capability of exporting spectroscopy header information and data into a documented external
format

For CSI the following functions are included:

- Spectra of selected voxels are automaticaily calculated, corrected for possible BO deviations
and displayed.

- Spectral fit is automatically optimized for each voxel

- CSl data can be represented as spectral maps and colored metabolite images that can be
superposed onto anatomical images.
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DTI! Evaluation MRWP #Tim

14402525

DTI Evaluation provides advanced post-processing and visualization of Diffusion Tensor [maging
(DTI) data. DTI Evaluation includes the possibility to calculate tensor data from a DTl dataset
retrospectively and enables calculation of different diffusion parameter maps. Furthermore it
facilitates joint ROlI-based evaluation of parameter images and anatomical images, as well as
color-coded display and fused 3D visualization in the anatomical context.

Clinical applications are supported by a dedicated DT} evaluation mode to support diagnostics of
white matter diseases (e.g. multiple sclerosis and brain maturation disorders). Based on the tensor,
in addition to the already inline-calculated parameter maps, further maps characterizing the
anisotropy of diffusion properties can be calculated and stored. Multiple diffusion parameter maps
(e.g. Fractional Anisotropy, ADC, b=0) and an anatomical image are displayed next to each other
in the same slice position for comparison. The images can be evaluated together based on ROls
and the results can be documented in a table. The display options include 2D and 3D tensor
graphics, colour-coded images and overlay images on the anatomical images.

In addition, the package offers the scientific user full flexibility of 2- and 3-dimensional visualization
of the diffusion tensor with measures of isotropic and anisotropic (fractional and relative) diffusion,
Eigen vectors (E1, E2, E3) of the diffusion tensor and shape-descriptive measures of the diffusion
tensor (linear, planar, spherical).

DTI Tractography syngo MRWP #Tim

14407255

syngo DTI Tractography allows the visualization of multiple white matter tracts of the human brain
based on diffusion tensor imaging data. DTI Tractography is optimized to support the presurgical
planning and to allow for neuro physiological research with respect to connectivity and white matter
pathology.

syngo DTI Tractography is optimized for the clinical use by providing advanced 3D visualization of
white matter tracts in the context of 2D or 3D anatomical datasets and DTI datasets. DT| data sets
can be explored fast and intuitively using the interactive QuickTracking. QuickTracking
instantaneously displays the tract originating from the mouse pointer position while moving over
the DTI data set. This also allows identifying qualified regions to place seeding ROIs. Seed points
can be set to assess connectivity by tracking with single ROl and with multiple RO{s.Furthermore
they can be placed in fused views displaying the anatomical reference and e.g. the colored FA
map simultaneously.

Texture Diffusion, a highly versatile in-plane visualization of white matter tracts, allows to display
and read DTI Tractography results on PACS reading stations and in the OR.

At the same time the package provides the scientific user with the flexibility to configure the
tracking algorithm and to change display settings for the tracts. Tract and seeding ROI statistics
are included to support publications (e.g. mean/max FA value, min/mean/max ADC value).

All views can be exported as DICOM images or bitmaps. Tract and seeding ROI statistics can be
exported as html files.

Neuro Perfusion Evaluation MRWP#T+D

14418564

Neuro Perfusion Evaluation syngo provides a task card for detailed post-processing of brain
perfusion data sets. Color display of the relative Mean Transit Time (relMTT), relative Cerebral
Blood Volume (relCBV), corrected rel CBV, and relative Cerebral Blood Flow (relCBF) is
supported. Flexible selection of the Arterial Input Function (AIF) for more reliable analysis taking
into account the dynamics over time of the contrast agent enhancement. Furthermore a calculation
of maps using automatically selected local Arterial Input Functions (AIF) is provided to reduce the
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amount of user interactions.

The detailed evaluation of brain perfusion data sets generates parameter maps for TTP and PBP
and for the hemodynamic parameters relMTT, relCBV, rel CBVcor and relCBF. These may show
perfusion deficits and assist in the diagnosis and grading of e.g. vascular deficiencies and brain
tumors.

This fully syngo integrated application with common data base access eliminates the need for time
consuming data transfer to a separate workstation.

Post-processing features:

- Flexible selection of the Arterial Input Function (AIF) by the user.

- Pixelwise calculation of the hemodynamic parameters relative Mean Transit Time (relMTT),
relative Cerebral Blood Volume (relCBV), relative Cerebral Blood Flow (relCBF), corrected
relative Cerebral and Blood Flow (relCBF) for compensation of blood brain barrier leakage.

- Pixelwise calculation of maximum signal loss due to contrast agent enhancement (Percentage
of Baseline at Peak, PBP) and of the time to the maximum signal loss (Time-To-Peak, TTP).

- Display of the global signal time course (averaged over all slices) to assess the quality of the
exam.

- Predefined post-processing protocols available, user definable post-processing protocol are
possible.

Visualization features:

- Colored display of relMTT-, relCBV-, relCBF-, relCBFcor, PBP- and TTP-maps.
- Zoom, pan, annotate.

- Colored images can be saved as DICOM images.

30  Argus Flow MRWP
07364370
Evaluation software for automated image analysis of blood and cerebrospinal fluid (CSF) flow.

Integrated, syngo based image analysis tool with common data base access, allowing direct image
analysis right after image acquisition without the need for time consuming data transfer to a
separate workstation.

The combination of automated contouring and easy-to-use editing tools, provides users with a
rapid way to quantify parameters of interest.

Argus flow includes:

- Calculation of flow and velocity parameters (e.g. mean and max velocity, mean, cumulative,
prograde, retrograde flow) for large and small vessels.

- Semi-automatic detection of regions of interest over time

- Color-coded display of velocity values.

- Calculation of flow and velocity parameters (e.g. peak velocity, average velocity, flow, integral
flow)

- Graphical and tabular display of the results (e.g. flow-time curves).

- Integration of the results in Argus structured report and storage in DICOM format for
documentation.

31 BOLD 3D Evaluation syngo MRWP #T+D
14418674
BOLD 3D Evaluation syngo is the comprehensive processing and visualization package for BOLD
fMRI. It provides a full set of features for clinical fMRI, as well as advanced features for more
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research oriented applications.

The package provides statistical map calculations from BOLD datasets. It enables the visualization
of task-related areas of activation with 2D or 3D anatomical data, allowing, in real time, to assess
the spatial relation of eloquent cortices with cortical landmarks or brain lesions.

Integrated, syngo based image analysis tool with common data base access together with the
syngo acquisition workplace, allowing direct image analysis right after image acquisition without
the need for time consuming data transfer to a separate workstation.

All tasks from statistical evaluation of the fMRI datasets to reading and exporting results are
supported by BOLD 3D Evaluation syngo:

Generation of statistical maps:

- In cases an inline calculated statistical map is not available a statistical map can be generated
easily using processing protocols. An intuitive editor Ul allows the paradigm definition and
offers the selection of head motion correction, image filters and statistical evaluation.

- Predefined processing protocols and paradigms are available, which can be edited if required.

Statistical evaluation using General Linear Model (GLM)

- Transitions between passive and active states modeled by the hemodynamic response
function.

- Correction of low-frequency trends.

- Corrects for time delays due to the BOLD-EPI slice order during a measurement.

- Output of a t-value map and the GLM design matrix

Inline monitoring of the fMRI exam

- During an ongoing BOLD imaging exam results are calculated (by Inline BOLD imaging) and
displayed in real time.

- The results are displayed and continuously updated as an overlay on online adjustable, free
angulated cut planes through the anatomical 3D data set.

- The evolving signal time courses in task-related areas of activation can be displayed and
monitored.

Visualization of fMRI Resuits

- Visualization with 3D volume rendering.

- Superimposing on cut planes through the volume.

- Interactive Navigation: Zoom, pan and rotate in 3D without noticeable delay. Free double
oblique angulation of up to 6 cut planes.

- Cine display of the BOLD time series and of EPI volumes in 3 orthogonal cuts for evaluation of
non-corrected head motion.

Data Quality Monitoring
- Based on the BO field map, loaded automatically with the fMRI data, areas with less reliable
results are indicated.

fMRI Trigger Converter

14405316

An optical trigger signal is available to trigger external stimulation devices in fMRI experiments.
With the "fMRI Trigger Converter" this signal can be converted to an electrical signal (TTL/BNC
and RS 232 interface for PC; modes: toggle or impulse).
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MAGNETOM Prisma

MAGNETOM Prisma - System
14432220

MAGNETOM Prisma

The 3T PowerPack for exploration.

MAGNETOM Prisma is the most powerful 3T system ever built. Based on the benchmark 3T
magnet, it provides the highest homogeneity across the large 50 cm FOV and incorporates state-
of-the-art zero helium boil-off technology. Additionally, the XR 80/200 gradient engine generates
the highest performance among all commerically available 3T scanners. TimTX TrueShape
provides more degrees of freedom to explore new applications. Tim 4G the coil technology with
state of the art accuracy, speed and flexibility across all MR applications. Dot - reproducibility for
clincal studies guarantess consistency across different images. In all, MAGNETOM Prisma is the
complete package, enabling its users the power to outperform, the power to explore and the power
to succeed.

The standard components are:

- Whole-body, superconductive Zero Helium Boil-Off 3T magnet

- 50cm FOV, with the industry best homogeneity

- XR 80/200 gradient system providing the highest whole-body gradient performance available
- Actively shielded gradient system with high performance water-cooling for each gradient axis
- TImTX TrueShape with syngo ZOOMit

- Tim 4G [204x64]

- DirectRF™ technology

- All-new coil architecture including Dual-Density Signal Transfer Technology

- Head/Neck 20 DirectConnect, Spine 32 DirectConnect, Body 18, Flex Large/Small 4

- RHigh performance image reconstruction computer incorporating GPU technology

- Dot technology

- Brain Dot Engine

- Dot Display and Dot Control Centers for efficient patient preparation

Additional features include:

-Tim Application Suite

- syngo MR software

- State of the art host computer

The system (magnet, electronics and control room) can be installed in less than 33sqm space. For
system cooling either the Eco Chiller options or the Separator is required.

MAGNETOM Prisma - The 3T PowerPack for exploration - integrates our most recent innovations
in MRI, enabling the power to outperform, the power to explore and the power to succeed.

The system includes:

The Benchmark in 3T magnets

- Whole-body superconductive 3T magnet with active shielding (AS) technology with counter
coils

- Zero Helium Boil-off Technology

- External Interference Shielding (E.I.S.)

- Excellent homogeneity enabled magnet design which allows for a cylindrically optimized
homogeneity volume resulting in higher image quality (50 x 50 x 50 cm?® DSV, typ. 1.1 ppm
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based on the 24-plane plot method)

- The magnet has a helium capacity of approximately 933! liters and a typical Helium boil-off rate
of O I/yr during typical, undisturbed clinical operation depending on the sequences used and
examination time, and provided the system is serviced in regular intervals.

- lIthas an integrated magnet cooling system.

- The combination of standard active shim with 3 linear channels (1* order) and 5 non linear
channels (2™ order) and passive shim allows for maximized magnetic field homogeneity and
consistently high image quality for a wide range of applications

XR Gradients: an unmatched gradient system

- Maximum amplitude of 80 mT/m and maximum slew rate of 200 T/m/s on each axis
simultaneously '

- Actively shielded water-cooled with dedicated cooling for each gradient axis

- All axes force compensated for lowest vibrations and acoustic performance

- Outstanding performance and stability for long duration scans

TimTX TrueShape

TimTX TrueShape is Siemens' architecture for parallel transmit (pTX) technology. TimTX

TrueShape allows dynamic parallel transmission of radio frequency (RF) pulses, shaping the RF

excitation field locally and thus enabling selective excitation.

It enables benefits for MR imaging and spectroscopy applications through optimized image

homogeneity or efficient selective excitation.

TimTX TrueShape Applications

- syngo ZOOMit is the first application utilizing TimTX TrueShape. It allows “zooming into” a part
of the image.

- ZOOMit EPI realized by selective excitation, i.e. avoiding infolding artifacts in phase encoding
directions, improving image quality locally with fewer distortions and speeding up acquisition
time by lowering the requirements on spatial encoding.

- ZOOMit SPACE realized by inner volume excitation.

Tim 4G+Dot

Tim 4G provides increased patient comfort and optimized workflow efficiency. Only one patient
setup, no repositioning, no changing of coils. Ultra-light-weighted coils with high density of coil
elements for maximized patient comfort and increased SNR. Feet-first positioning for almost all
examinations possible reduces anxiety and claustrophobia.

Tim 4G is 4G flexibility, accuracy and speed and brings image quality and acquisition speedto a
new level,

Dot takes away the complexity in MRI scanning and provides consistent reproducible results by
patient personalization, user guidance and process automation. Optimized scan strategies can be
selected based on patient condition, which allows for high quality exams even when conditions
change. Integrated decision points allows the user to easily add or remove one or a group of
protocols with one click. Step by step real-time on board guidance guides novice users even
through the most complicated exams. Process automation allows optimal timing for breathing,
scanning, planning or contrast arrival. Dot can be easily customized to follow the individual
standards of care.

Dot is personalized, guided and automated and designed to improve workflow efficiency and image
consistency.

DirectRF - RF Transmit/Receive System:

- Fully integrated Transmit- and Receive path in the magnet housing including extremely
compact water-cooled solid state amplifier with 50kW peak power

- High dynamic range
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- Real time feedback loop for inline sequence adaptation
- Integrated no tune transmit/receive Body Coil

The revolutionary Tim 4G technology allows connecting up to 204 coil elements simultaneously

enabling higher SNR and iPAT in all directions. No repositioning of patients is needed even for

large Field of View examinations.

- Dual-Density Signal transfer enables ultra-high density coil design by integrating key RF
components into the local coil.

Tim 4G Coils:

The new Tim 4G coil technology with Dual-Density Signal Transfer, DirectConnect and
SlideConnect technology combines key imaging benefits:

Excellent image quality, high patient comfort, and unmatched flexibility

The Tim 4G coils are designed for highest image quality combined with easy handling. The high
element density of the coils increases SNR and reduces examination times. DirectConnect and
SlideConnect™ technology reduce patient set up time significantly. The coils are designed with the
patient in mind. Light weight coils with an open design ensure highest patient comfort resulting in
better patient cooperation and image quality. No coil changing with multi-exam studies saves
patient setup- and table time.

AutoCoilSelect for dynamic, automatic, or interactive selection of the coil elements within the Field
of View fastens the exam preparation at the host.

All coils are time-saving “no-tune” coils.

A comprehensive set of pads for comfortable and stable patient positioning together with safety
straps are included.

- Head/Neck 20
The 20-channel coil with its 20 integrated pre-amplifiers ensures excellent signal-to-noise ratio.
The unique DirectConnect technology allows users connecting the 20 coil elements of the
Head/Neck 20 without cables. The patient friendly open design allows for maximum patient
comfort which is supported in addition by a look-out mirror for claustrophobic patients. The high
channel coil is iPAT compatible in all directions.

The open and light design of the upper coil part increases patient comfort and is removable for
easy patient handling. The lower coil part may remain on the table for most of the examinations
can be used without the upper part .The Head/Neck 20 and Spine 32 are smoothly integrated
into the patient table, thus enabling high flexibility in imaging and fewer coil changes and easy
handling when switching patients. The Head /Neck 20 coil is equipped with two removable
cushioned head stabilizers for stable and comfortable patient positioning.

The Head/ Neck 20 can be used for applications like head examinations, neck examinations,
MR Angiography, combined head/neck examinations or for imaging of the TMJ
(temporomandibular joints).

Typically combined with the Spine 32 and Body 18 or Peripheral Angio 36 but also other
combinations eg with flexible coils like the Flex Large 4 are possible.

- Body 18
The 18-channel coil with its 18 integrated pre-amplifiers ensures maximum signal-to-noise
ratio. The 18 coil elements of the Body 18 with only one SlideConect Plug allows for fast and
easy patient preparation resulting in less table time. Fast acquisition times enabled by iPAT in
all directions. The light-weighted coil ensures highest patient comfort.
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Body 18 operates in an integrated fashion with the Spine 32 as an 30 channel body caoil

Body 18 can be combined with further Body 18 coils for larger coverage and positioned in
different orientations (0°, 90°, 180°, 270°) for patient specific adaptations

The Body 18 is typically used in combination with the Spine 32 for examinations of the thorax,
abdomen, pelvis or hip and operates as a 30 channel body coil (3 rings 10 elements).The Body
18 can also be used for cardiac or vascular applications. Through its perfect combinability with
the Spine 32, further Body 18 (optional), the Peripheral Angio 36 (optional), but also the
Head/Neck 20 and all flexible coils (e.g. Flex Large 4, Flex Small 4) it contributes for a broad
range of indications up to whole-body imaging.

- Spine 32
The 32-channel coil with its 32 integrated pre-amplifiers ensures maximum signal-to-noise
ratio. The unique DirectConnect technology allows connecting the 32 coil elements of the
Spine 32 without the need to plug in any cable. The patient friendly ergonomical design allows
for maximum patient comfort. The high element coil is iPAT compatible in all directions.

Smoothly integrated into the patient table the Spine 32 may remain on the patient table for
nearly all exams.

The Spine 32 is typically combined with Body 18, Head/Neck 20, Peripheral Angio 36 or Flex
Large 4, Flex Smali 4.

- Flex Large 4/ Flex Small 4
Light-weighted, very flexible, iPAT compatible, 4-element no-tune receiver coils which are
made of soft and smooth material. The coils can be wrapped around or used flat.

Both coils can be connected via Flex Coil interface. One Flex Coil interface is already delivered
as standard.

The coils can be used for different examinations ranging from examinations of the extremities
to abdominal examinations.

Tim Table

- The maximum scan range of the Tim Table is 280 cm.

- The maximum patient weight of 250 kg (550 Ibs) is valid for horizontal and vertical movements,
which ensures maximized patient comfort for obese patients.

- The patient table can be lowered to a minimum height of 64 cm from the floor, for easier patient
positioning and better accessibility for geriatric, pediatric or immobile patients. An infusion
stand is integrated to ensure fast patient set up also for critical patients.

- Multiple Tim4G coils can be connected at once for efficient and patient friendly examinations.

- The Tim Table can be moved with two clicks into the isocenter - one click to the upmost
position and one click into the isocenter.

Dot (Day Optimizing Throughput) Engine
Dot multiplies the power of Tim resutting in greater image consistency and diagnostic confidence

Dot Control Centers and Dot Display

- The ergonomically designed Dot Control Centers are integrated left and right into the front
covers for controlling table movement and interaction with the Dot Display. The Dot Control
Centers are well illuminated for easy visual recognition.

- Automated table move up to upmost position, to center position or Home position facilitate
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smooth patient preparation and will reduce table time

- Variable (6 levels) ventilation and lighting inside the magnet bore or volume adjustments are
possible for increased patient comfort

- The Dot Display provides on board guidance for patient set up where it's needed - directly at
the scanner. Information such as Patient name or exam type or required patient position,
guidance for ECG set up and immediate visualization of physiological curves will be provided
for convenient operation.

- Almost all table control functions, including ventilation and illumination of the magnet bore, can
be also controlled from the operator console for convenient operation.

Dot Technology

Dot makes it easy to get the best possible resuits for virtually any type of patient. Dot gives
uniquely tailored, optimized scans configurable to patient condition or clinical question.

Dot provides patient personalization, user guidance and process automation and is of course
configurable by the user to adapt to the different clinical needs and standards of care.

Brain Dot Engine

The Brain Dot Engine simplifies general brain examinations with guided and automated workflows

customized to the site specific standards of care. The Brain Dot Engine supports the user in

achieving reproducible image quality with increased ease of use and time efficient exams.

The brain workflow can be personalized to the individual patient condition and clinical need.

Several predefined strategies are included, which can be easily selected with one click. They can

be changed at any time during the brain workflow Protocols tailored for use of contrast media are

integrated.

- Standard: Standard examination with 2D protocols

- Resolution focus: Examination with 3D protocols (with e.g. SPACE) for detailed views

- Speed focus: Examination with fast 2D protocols (with e.g. HASTE) for further speeding up the
exam

- Limited patient capabilities: Examination with syngo BLADE protocols

- to minimize and correct or the effects of motion automatically

Step-by-step user guidance is seamlessly integrated. Example images and guidance text are
displayed for each individual step of the scanning workflow. Both - images and text - are easily
configurable by the user.

Easy positioning of the patient with AutoPosition. The patient is automatically placed at the
isocenter without any laser marking required.

AutoAlign Head allows automatically slice positioning and aligns on the anatomically derived
sagittal, coronal, and axial slices of the localizer. The operator-free alignment and anatomical
marking are consistent, independently of patient age, head position, or disease.

Automatic real-time calculation of trace-weighted images and ADC maps with Inline
DiffusionTechnology.

Easy rerun or repeat with functionality allows for reduced table time even in case of patients with
pain or claustrophabia. An image inside the examination Ul can be selected and a rerun of the
corresponding series can be triggered with identical sequences or parameters. Alternatively an
exam can be repeated with a changed strategy.

The Brain Dot Engine as all Dot Engines can be modified by the user to their individual standard of
care.
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Tim Application Suite

The Tim Application Suite offers a complete range of clinically optimized sequences, protocols and
workflow functionalities for all body regions. Excellent head-to-toe imaging can be accomplished
with the sequences and features included in this application suite. To enable this comprehensive
application range, ten dedicated application packages have been included.

- syngo TimCT FastView
- Neuro Suite

- Angio Suite

- Cardiac Suite

- Body Suite

- Onco Suite

- Breast Suite

- Ortho Suite

- Pediatric Suite

- Scientific Suite

- Whole Body Suite

syngo TimCT FastView

syngo TimCT FastView is a “one go” localizer for the whole body or large body regions such as the
whole spine or the whole abdomen. It acquires the complete extended Field of View in one volume
with isotropic resolution. Transversal, coronal and sagittal reformats of the volume are calculated
inline and displayed for planning subsequent exams. Moreover, while planning is underway,
adjustments are acquired automatically for further time savings in subsequent measurements.
syngo TimCT FastView runs without laser light positioning to further streamline the workflow for
several indications.

Neuro Suite

Comprehensive head and spine examinations can be performed with dedicated programs. High

resolution protocols and fast protocols for uncooperative patients are provided. The Neuro Suite

also includes protocols for diffusion imaging, perfusion imaging, and fMRI. It includes for example:

- EPI sequences and protocols for diffusion, perfusion and fMRI for advanced neurological
applications.
Diffusion weighted imaging is possible with up to 16 b-values in the orthogonal
directionsDynamic Analysis software (included in standard configuation) enables calculation of:
- ADC maps
- ttest maps from the EPI images for fMRI
- Time-to-Peak maps for perfusion analysis.

- Whole spine protocols acquire in multiple steps via software controlled table movement in a
single click.

- 3D isotropic resolution volume imaging using T1 3D MPRAGE / 3D FLASH, SPACE DarkFiuid,
T2 SPACE and 3D TSE

- T2-weighted high resolution 3D Restore protocols optimized for inner ear examinations

- Whole-spine protocols in multiple steps with software controlled table movement

- 2D and 3D MEDIC protocols for T2-weighted imaging, particularly for C-spine examinations in
axial orientation where reproducibility is difficult due to CSF pulsations and blood flow artifacts

- 3D Myelograms with 3D HASTE and 3D True-FISP for anatomical details

- Dynamic sacro-iliac joint imaging after contrast administration using a fast T1-weighted FLASH
2D sequence

- Spine diffusion protocols to differentiate osteoporosis versus tumor infiltration and post-
radiotherapy changes versus residual tumor with PSIF sequence

- Precision filter for high spatial accuracy e.g. for neuro intra-operativeimaging and stereotactic
planning
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- 3D CISS (Constructive Interference in Steady State) for excellent visualization of fine structures
such as cranial nerves. High resolution maging of inner ear and spine

- AutoAlign Head LS providing a fast, easy, standardized, and reproducible patient scanning
supporting reading by delivering a higher and more standardized image quality

Angio Suite

Excellent MR Angiography can be performed to visualize arteries and veins with or without contrast

agent.

Contrast-enhanced MRA

- 3D contrast-enhanced MRA protocols for e.g. single step, dynamic, peripheral, whole body
MRA with the shortest TR and TE. The strong gradients make it possible to separate the
arterial phase from the venous phase.

- TestBolus workflow for optimized bolus timing and superb image quality.

- CareBolus functionality for accurate determination of the bolus arrival time and the "Stop and
Continue" of the 3D ce-MRA protocol after the 2D bolus control scan.

- Dynamic ce-MRA for 3D imaging over time.

Non-contrast-MRA and venography

- 2D and 3D Time-of-Flight (ToF) protocols for MRA for the Circle of Willis, carotids, neck
vessels, and breath-hold protocols for abdominal vessels

- Triggered 2D ToF sequences for non-contrast MRA, particularly of the abdomen and the
extremities

- 2D/3D Phase-Contrast

- MR venography with 2D/3D Time-of-Flight (ToF) and Phase-Contrast

- TONE (Tilted Optimized Non-saturation Excitation) and MTC (Magnetization Transfer Contrast)
techniques for improved Contrast-to-Noise Ratio (CNR)

Image processing tools

- MPR, MIP, MinIP, and 3D SSD

- Inline MIP for immediate results

- Inline subtraction of pre- and post-contrast measurements

- Inline standard deviation maps of Phase-Contrast measurements for delineation of arteries and
veins

Cardiac Suite

The cardiac suite covers comprehensive 2D routine cardiac applications, ranging from morphology

and ventricular function to tissue characterization. Featuring syngo BEAT 2D in conjunction with

iIPAT and T-PAT techniques.

Cardiac views

- Fast acquisition of the basic cardiac orientations for further examination planning

- Cardiac scouting provides users with a step-by-step procedure for the visualization and
planning of typical cardiac views, e.g. based on TrueFISP or Dark Blood TurboFLASH: short
axis, 4-chamber and 2-chamber views.

syngo BEAT

- Unique tool for fast and easy cardiovascular MR imaging

- E.g. 1 click change from FLASH to TrueFISP for easy contrast optimization

- 1-click to switch arrhythmia rejection on / off

- 1-click change from Cartesian to radial sampling to increase effective image resolution (e.g.in
pediatric patients) and avoid folding artifacts in large patients

Visualization of structural cardiovascular pathologies with CMR - syngo BEAT

- Breath-hold and free breathing techniques for strong contrast between the blood and vascular
structures. Dark Blood TSE and HASTE imaging are available for the structural evaluation of
the cardiothoracic anatomy, including vessels or heart valves. Cine techniques (FLASH &
TrueFISP) for high-resolution valve evaluation

- Multiple contrasts such as T1- and T2-weighted imaging for use in diseases such as
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myocarditis (inflammation / hyperaemia), ARVD (fibrous-fatty degeneration) or acute
myocardial infarction (edema)

Dark-blood TSE with motion compensation for high-quality vessel wall imaging in small or large
vessels

Tools for rapid evaluation of left or right ventricular function

Acquisition of a stack of short-axis slices (standard segmented FLASH, or advanced
segmented TrueFISP)

Automatic adjustment of the acquisition window to the current heart rate

Use of the Inline ECG for graphical ECG triggering setup

Retrospective gating with cine sequences (TrueFISP, FLASH)

Protocols for whole-heart coverage

iPAT integration for highest temporal and spatial resolution

Real-time imaging in case the patient is not able to hold his breath

Dynamic imaging and tissue characterization with syngo BEAT

Protocols for high-contrast and high-resolution tissue characterization

Protocols for stress and rest imaging with TrueFISP or TurboFLASH contrast support the
acquisition of multiple slices with high resolution and arbitrarily adjustable slice orientation for
each slice

T-PAT with mSENSE and GRAPPA for advanced parallel imaging provides fast high-resolution
dynamic imaging

Segmented IR TrueFISP / FLASH with TI scout for optimization of tissue contrast

Advanced tissue characterization with 2D phase-sensitive IR (PSIR) sequences TrueFISP and
FLASH contrast. Magnitude and phase-sensitive images with one acquisition

Simple: no adjustment of inversion time (T1) necessary with PSIR technique

Ungated single-shot PSIR imaging for tissue characterization under difficult conditions: free-
breathing technique that can be applied even in case of arrhythmia

Physiological Measurement Unit (PMU) - Wireless Physio Control

EC

Synchronizes the measurement with the physiological cycles (triggering to minimize motion
artifacts caused by cardiac and respiratory movements)

Wireless Sensors

Wireless Vector ECG / respiration and pulse sensors for physiologically synchronized imaging,
rechargeable battery-powered - for optimized patient handling

Physiological Signals Display

ECG (3 channels)

Pulse

Respiration

External Trigger Input Display

G Triggering:

Acquisition of muitiple slices, e.g. of the heart, at different phases of the cardiac cycle
Excellent image quality by synchronizing data acquisition with cardiac motion

Peripheral Pulse Triggering: Reduces flow artifacts caused by pulsatile blood flow
Excellent image quality by synchronizing data acquisition to the pulsatile blood flow
Respiratory Triggering: Excellent image quality by synchronizing data acquisition with the
respiratory motion

External Triggering: Interface for trigger input from external sources (e.g. Patient Monitoring
System) inside the examination room

Interface for trigger input from external sources (e.g. pulse generator, trigger sources for fMRI)
outside the examination room

Optical trigger output for fMRI

Retrospective gating for ECG, peripheral pulse, and external trigger input
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Breast Suite

MR imaging has proven a very high sensitivity for breast lesions and is the gold standard for the

examination of silicone implants. Extremely high spatial and temporal resolution can be achieved in

very short measuring times by using iPAT with GRAPPA.

Excellent soft tissue differentiation, customized protocols (e.g. with fat saturation or water

excitation or silicone excitation), as well as flexible multiplanar visualization allow for fast, simple

and reproducible evaluation of MR breast examinations.

This package includes:

- Quantitative evaluation and fast analysis of the data with colorized Wash-in, Wash-out, Time-
To-Peak, Positive-Enhancement-Integral, MIPtime and combination maps with Inline
technology or for offline calculation

- High-resolution 2D protocols for morphology evaluation

- High-resolution 3D protocols covering both breasts simultaneously

- Protocols to support interventions (fine needle and vacuum biopsies, wire localization)

- Protocols for evaluating breasts with silicone implants

- Automatic and manuat frequency adjustment, taking into account the silicone signal

- Detection of the silicone signal either to suppress the silicone signal, if the surrounding tissue is
to be evaluated, or to suppress the tissue signal in order to detect an implant leakage

- SPAIR - robust fat sat (robust fat suppression using an adiabatic frequency selective inversion
pulse)

- DIXON - 2-point Dixon with 3D VIBE, the following contrasts can be obtained: in-phase,
opposed phase, fat and water image.

- iPAT with GRAPPA for maximum resolution in short time

- Inline subtraction and MIP display

- Offline subtraction, MPR and MIP display

- syngo REVEAL. diffusion imaging for breast exams

- IPAT Extension that allows state-of-the-art sagittal breast imaging

- iPAT Extension aillows bilateral 3D sagittal breast imaging with Fat Sat or Water excitation

The Breast Suite also includes:

syngo VIEWS (Volume Imaging with Enhanced Water Signal)
bilateral - both breasts are examined simultaneously

- axial - the milk ducts are directly displayed

- fat-saturated or water-excited - fat complicates clinical evaluation and is suppressed

- near-isotropic 3D measurement - the same voxel size in all three directions for reconstruction
in any slice direction

- submillimeter voxel - highest resolution for precise evaluation

Body Suite

Body Suite covers your needs for clinical body applications. Ultrafast high resolution 2D and 3D

protocols are provided for abdomen, pelvis, MR Colonography, MRCP, dynamic kidney, and MR

Urography applications. Siemens unique 2D PACE technique makes body imaging easy allowing

for multi-breath hold examinations as well as free breathing during the scans. Motion artifacts are

greatly reduced with 2D PACE Inline technology.

This package includes:

- Free breathing 2D PACE applications with 2D/3D HASTE (RESTORE) and 2D/3D TSE
(RESTORE)

- Optimized fast single shot HASTE protocols and high-resolution 3D RESTORE protocols
based on SPACE and TSE for MRCP and MR Urography examinations

ABDOMEN:

2D:

- T1w (FLASH) breath-hoid scans +/- Fat Sat (SPAIR, Q-FatSat, in-/opp-phase)

- T2w (HASTE, TSE/BLADE, EPI ) breath-hold scans +/- Fat Sat (SPAIR, FatSat, STIR)
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- T1w (TFL) triggered scans (2D PACE free breathing) in-/opp-phase

- T2w (HASTE, TSE/BLADE, EPI) triggered scans (2D PACE free breathing) +/- Fat Sat
(SPAIR,FatSat, STIR) as well as HASTE- and TSE-multi-echo

- Optimized fast single shot HASTE protocols and high-resolution 3D RESTORE protocols
based on SPACE and TSE for MRCP and MR urography examinations

- Dixon (VIBE 2pt-Dixon) breath-hold scans, following contrasts can be obtained: in-phase,
opposed phase, fat and water image.

- Dynamic (VIBE + Q-FatSat) protocols for best visualization of focal lesions with high spatial
and temporal resolution

- Colonography dark lumen with T1-weighted VIBE

- CAIPIRINHA enables VIBE sequence with improved iPAT2 algorithm to improved abdominal
dynamic scans as well as SNR. Reduced patient stress can be achieved through reduced
acquisition (and breathhold) times.

PELVIS:

- High-resolution T1w, T2w pelvic imaging (prostate, cervix)

- Isotropic T2w SPACE 3D protocols for tumor search in the pelvis

- Dynamic volume examinations with 3D VIBE

- syngo REVEAL: diffusion imaging for liver and whole body exams

Onco Suite

MR imaging has an excellent advantage of soft tissue contrast, multi-planar capabilities and the

possibility of selectively suppressing specific tissue e.g. fat or water. This helps visualize

pathologies, particularly metastases. The Onco Suite features a collection of sequences as well as

protocols and evaluation tools that guide through a detailed screening of clinical indications, such

as in hepatic neoplasms.

This package includes:

- STIR TSE and HASTE, FLASH in-phase and opposed-phase protocols with a high sensitivity
to metastases visualization

- Dynamic imaging protocols for assessment of the kinetic behavior for lesion visualization and
characterization

- Quantitative evaluation and fast analysis of the data with colorized Wash-in, Wash-out, Time-
To-Peak, Positive-Enhancement-Integral, MIPtime and combination maps with inline
technology or for offline calculation

- Display and analysis of the temporal behavior in selected regions of interest with the included
MeanCurve postprocessing application. This includes the capability of using additional datasets
as a guide for defining regions of interest even faster and easier than before.

- syngo REVEAL: diffusion imaging for liver and whole body exams

Dedicated prostate protocols for detection, localization, and staging of tumors and recurrences

- syngo REVEAL (diffusion-weighted imaging)

- Protocols with high temporal resolution allow time course evaluation based on pharmacokinetic
modeling

Ortho Suite

Ortho Suite is a comprehensive collection of protocols for joint and spine imaging. MR imaging is
especially suitable for avascular necrosis and internal derangements. The protocols included in this
Suite can also be applied for imaging of tumors and infections.

This package includes:

- 2D TSE protocols for PD, T1 and T2-weighted contrast with high in-plane resolution and thin
slices

- 3D MEDIC, 3D TrueFISP protocols with water excitation for T2-weighted imaging with high in-
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plane resolution and thin slices

- High resolution 3D VIBE protocol for MR arthrography (knee, shoulder and hip)

- 3D MEDIC, 3D TrueFISP, 3D VIBE protocols with water excitation having high isotropic
resolution, optimized for 3D post-processing

- PD SPACE with fat saturation and T2 SPACE with high isotropic resolution optimized for 3D
post-processing

- Whole spine single-step or multi-step protocols

- Excellent fat suppression in off-center positions, e.g. in the shouider due to high magnet
homogeneity

- Dynamic TMJ and ilio-sacral joint protocol

- Susceptibility-insensitive protocols for imaging in the presence of a prosthesis

- Multi-Echo SE sequence with up to 32 echoes for the calculation of T2 time maps (calculation
included in the Scientific Suite)

- High resolution 3D DESS (Double Echo Steady State): T2 / T1-weighted imaging for excellent
fluid-cartilage differentiation

syngo WARP Susceptibility Artifact Reduction

- 2D TSE sequences with high bandwidth protocols tailored to reduce susceptibility artifacts.
Available protocols include T1-weighted, T2-weighted, proton density and STIR contrast.

Pediatric Suite

The parameters for pediatric imaging vary significantly in comparison to the parameters for adults.
The reasons are developing tissues, body size, faster heart rates and restricted compliance with
breath-hold commands. Protocols can be adapted for imaging infants.

Scientific Suite

Scientific Suite supports the scientifically oriented user with an easy access to application-specific

data for further processing and advanced image computation methods.

- Support of USB memory sticks

- Access to the file system by means of a secure and convenient browser

- Anonymization of patient data

- Easy generation of AVIs and screenshots for integration into presentations and training videos

- Export function for tables, statistics and signal-time-courses in a communal format
(MeanCurve, Spectroscopy, DTI evaluation)

- Advanced image computation methods such as T2 and T1 time calculation, addition,
subtraction, multiplication, division, and integration of images

Whole Body Suite

Tim and the Tim Whole Body Suite enable for true whoie body MR scanning for head-to-toe
imaging. Whole body imaging with highest image quality without patient repositioning and without
the need to change a single coil, not even once, this means whole body imaging without
compromise.

- The all-new Tim Table or Tim Dockable Table enable a full Field-of-View with coverage up to
280 cm (6' 9"). The table top has the same length as the standard system without whole body
capabilities. Additional free space is required at the rear part of the magnet to ensure, that the
table movement is not limited by the rear wall.

- Table movement to its full extent can be remotely controlled from the operator console either
by the operator or by sequence protocols.

- Protocols and programs for whole body MR angiography and morphology e.g. for metastasis
visualization and preventive care examinations.

- Whole body MR Angiography is possible with high speed, high resolution and high image
contrast on the entire volume combining high speed gradients and iPAT.

- Thelarge FoV of 205 cm supports the assessment of metastases distribution in the body with
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sequences such as TIRM (Turbo Inversion Recovery).

The sequences, features and techniques for acquisition and reconstruction included in the Tim
Application Suite are described in detail below.

Sequences

Spin Echo family of sequences:

- Spin Echo (SE) - Single, Double, and Multi Echo (up to 32 echoes); Inversion Recovery (IR)

- 2D/ 3D Turbo Spin Echo (TSE) - Restore technique for shorter TR times while maintaining
excellent T2 contrast; TurbolR: Inversion Recovery for STIR, DarkFluid T1 and T2, TruelR;
Echo Sharing for dual-contrast TSE

- 2D/ 3D HASTE (Half-Fourier Acquisition with Single Shot Turbo Spin Echo) - Inversion
Recovery for STIR and DarkFluid contrast

- SPACE for 3D imaging with high isotropic resolution with T1, T2, PD, and DarkFluid Contrast

Gradient Echo family of sequences:

- 2D/ 3D FLASH (spoiled GRE) - dual echo for in- / opposed phase imaging 3D VIBE (Volume
Interpolated Breathhold Examination) - quick fat saturation: double echo for in-phase / opposed
phase 3D imaging; DynaVIBE: Inline 3D elastic motion correction for multi phase data sets of
the abdomen; Inline Breast Evaluation

- 2D/ 3D MEDIC (Multi Echo Data Image Combination) for high resolution T2 weighted
orthopedic imaging and excellent contrast

- 2D/ 3D TurboFLASH - 3D MPRAGE; single shot T1 weighted imaging e.g. for abdominal
imaging during free breathing

- 3D GRE for fi eld mapping

- 2D/ 3D FISP (Fast Imaging with Steady State Precession)

- 2D /3D PSIF - PSIF Diffusion

- Echo Planar imaging (EPI) - diffusion-weighted; single shot SE and FID e.g. for BOLD imaging
and Perfusion-weighted imaging; 2D / 3D Segmented EPI (SE and FID)

- ce-MRA sequence with Inline subtraction and Inline MIP

- 2D/ 3D Time-of-Flight (ToF) Angiography - single slab and multi slab: triggered and
segmented

- 2D/ 3D Phase Contrast Angiography ¢

- Syngo BEAT Tool - TrueFISP segmented; 2D FLASH segmented:;

- Magnetization-prepared TrueFISP (IR, SR, FS); IR Tl scout; Retrogating

Standard Fat/Water Imaging:

- Fatand Water Saturation. Additional frequency selective RF pulses used to suppress bright
signal from fatty tissue. Two selectable modes: weak, strong

- Quick FatSat

- SPAIR: robust fat suppression for body imaging using a frequency selective inversion pulse

- Fat/Water Excitation. Spectral selective RF pulses for exclusive fat / water excitation

- Dixon technique for fat and water separation - available both based on VIBE (2 point Dixon)

Standard Techniques:

- True Inversion Recovery to obtain strong T1-weighted contrast

- Dark Blood inversion recovery technique that nulls fl uid blood signal

- Saturation Recovery for 2D TurboFLASH, gradient echo, and T1-weighted 3D TurboFLASH
with short scan time (e.g. MPRAGE)

- Freely adjustable receiver bandwidth, permitting studies with increased signal-to-noise ratio

- Freely adjustable flip angle. Optimized RF pulses for image contrast enhancement and
increased signal-to-noise ratio

- MTC (Magnetization Transfer Contrast). Off-resonance RF pulses to suppress signal from
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certain tissues,thus enhancing the contrast. Used e.g. in MRA

- Argus viewer for reviewing cine studiese

- Report Viewer for DICOM structured reports including report editing

- Dynamic Analysis for addition, subtraction, division, standard deviation, calculations of ADC
maps, T1 and T2 values, TTP, t-Test, etc.

- Image Filter

- 3D post-processing MPR, MIP, MinIP, SSD

- Flexible film formats and paper print

- Data storage of images and cine AVI fi les on CD / DVD with DICOM viewer as the viewing tool
for hand out to the patients or referrals

- Selectable centric elliptical phase reordering via the user interface

- Inversion Recovery to nullify the signal of fat, fl uid or any other tissue

- Multiple Direction Diffusion Weighting (MDDW) - perform diffusion tensor imaging with multiple
diffusion weightings and up to 12 directions for generating data sets.

Standard techniques for Flow Artifact reductions:

- LOTA (LongTerm Data Averaging) technique to reudce motion and flow artifacts

- Pre-saturation techniques using RF saturation pulses to suppress flow and motin artifacts

- Tracking SAT bands maintain constant saturation of venous and/or arterial blood flow eg. for
2D/3D sequential MRA

- TONE (Tilted Optimized Non-satureating Excitation - variable excitation flip angel to
compensate inflow saturation effects in 3D MRA - selectable on desired flow direction and
speed

- Gradient Motion rephasing permitting effective reduction of flow artifacts

Standard Motion Correction:

- Syngo BLADE - improves image quality by minimizing and correcting for the effects of motion
during an MR sequence acquisition. e.g. head, spine, orthopedic imaging and the abdomen

- 1D PACE (Prospective Acquisition CorrEction) allows examination of patients with free
breathing

- 2D PACE (Precise Motion Correction) detects and corrects respiratory motion eg of the heart
or liver

MAGNETOM Prisma runs syngo MR software. syngo® is the unique software platform for medical
applications. Parallel working and one-click exams are efficiently supported and increase
productivity. Parallel scanning and reconstruction are standard.

The unique Phoenix technique is the easiest way to exchange protocol data. It supports intelligent
extraction of sequence parameters from images acquired on a MAGNETOM Prisma system.
Inline technologies, scan@center or AutoVoiceCommands speed up the workflow further.

The context-sensitive "Online Help" function and syngo Scan Assistant offer support and propose
solutions to MR-specific questions and parameter conflicts.

Studies can be easily networked and managed using the standard DICOM 3.0 protoco! for efficient
support of workflow. The following standard functions are supported: Send/Receive,
Query/Retrieve, Basic Print for DICOM-compatible laser cameras (Camera is not included in the
basic unit. Verify if existing camera is compatible or order separately.), DICOM Worklist, DICOM
Storage Commitment (SC) DICOM Modality Perform Procedure Step (MPPS), DICOM Structured
Report (SR), DICOM Study Split

Patient Communication
- The intercom system includes an ergonomically designed patient communication unit for
desktop positioning on the syngo Acquisition Workplace and pneumatic headphones for the
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patient.

- Active Noise Cancellation allows for increased user comfort in the control room combined with
comprehensive patient supervision.

- Control features include an emergency table stop, volume control of speaker and headphones
in the examination room, volume control of speaker in the control room, response to the
patient's activation of the assistance-call button and provides a connection to an external audio
system for music playback (external audio system is not included in the basic unit) .

Computer system

The high performance host computer and the new high performance measurement and
reconstruction system are ideally suited for even the most demanding applications.The PC-based
computer system uses the intuitive syngo MR user interface. The computer system includes the
following components:

High-performance measurement and reconstruction system

- Two Intel Quadcore Processors = E 5690

- Clock rate of 2 2 x 3.46 GHz

- Main memory (RAM) = 128 GB,

- Hard disk for raw data = 750 GB

- Hard disk for system software = 100 GB

- Parallel Scanning and Reconstruction of up to 8 data sets

GPU driven image reconstruction system with 2x Tesla C2075 GPGPU:
- Single Preceision Peformance: 515 GFLOPS

- Double Precision Performance: 1030 GFLOPS

- Memory Bandwidth: 148 GB/s

- Memory size: 6 GB GDDR5

- CUDA Cores: 448

- Reconstruction speed
- 20,761 recons per second (256 x 256 FFT, full FoV)
- 100,000 recons per second (256 x 256 FFT, 25 % recFoV)

High-performance host computer
- Intel Xeon processor 2 W3520 QuadCore
- clock rate 2 2.66 GHz
- Main Memory (RAM) = 6 GB
- three hard disks
- system SW 2 300 GB SAS
- data base 2 300 GB SAS
- images 2 300 GB SAS
- DVD-R writer for CD-R (approx. 4000 images 256% DICOM Standard, ISO 9660 ) and DVD-R
(approx. 25 000 images 256° DICOM Standard, ISO 9660) storage of DICOM data or other
data like AVI files
- DVD-ROM drive
- Mouse.

1

The combination of host computer and the measurement and reconstruction system offers a truly
powerful imaging system designed for large image matrix sizes of up to 1024 x 1024. The
unrestricted multitasking capability allows time-saving parallel scanning and reconstruction.
High-resolution 19" color LCD flatscreen monitor with 1280 x 1024 pixel display, integrated
gamma correction for optimum display of radiographic grayscale images and automatic backlight
control for longterm brightness stability.
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Installation:

- The compact integrated design allows for short installation times and reduces the required
space to less than 33 sqm (334 sq. ft.) for the entire installation. The necessary room height
clearance is 273 cm.

- MAGNETOM Prisma allows siting of the system without a dedicated computer room - no
additional cooling or floor requirements.

- MAGNETOM Prisma combines state-of-the-art performance with peace of mind. High system
availability is ensured by the expert, highly trained Siemens MR service engineers;

- Your Siemens service contract (not included in the basic unit) offers a comprehensive range of
benefits such as Uptime Remote Diagnostics for improved productivity and maximum uptime.

Tim [204x64] XR Gradients #P

14432224

Tim [204x64] XR gradients performance level

Tim 4G's RF system and innovative coil architecture enables high resolution imaging and
increased throughput. Up to 204 simultaneously connected coil elements allow in combination with
the fully integrated 64 independent RF channels for the most flexible parallel imaging and support
the most demanding applications. Maximum SNR is ensured through the new Tim 4G matrix coil
technology.

XR gradients

The XR 80/200 gradients are the most powerful commercially available gradients of any clinical
scanner currently on the market. The XR gradients combine a maximum gradient amplitude of 80
mT/m with a 200 T/m/s slew rate, capable of driving higher SNR throughout all regions of the body.
Even under the highest stress conditions, the XR gradients bring the best performance thanks to a
rock-solid design. Dedicated force compensation on each axis yields low vibrations and low
acoustic noise while the high-performance cooling for each individual axis allows full duty cycle
over long-term measurements with outstanding stability. The XR 80/200 gradients push the limits
of performance to a new level.

Tim 4G offers DirectRF - a completely redesigned RF architecture. This new all digital-in/ digital-
out design integrates all RF transmit and recejve components at the magnet, eliminating analog
cables for true signal purity. This compact and efficient design enables an dynamic feedback
control for temporal stability and power linearity.

The all-new innovative coil architecture packs more coil elements in a smaller space and allows for
simultaneous connection of up to 204 coil elements. Combined with the 64 independent RF
channels advanced iPAT capabilities and SNR are enabled.

An additional benefit of multiple coil elements and receiver channels is improved performance in
multi-directional, i.e. three dimensional, high-speed, high-resolution iPAT in the head-feet, anterior-
posterior or left-right directions.

XR gradients
Siemens XQ gradients provide actively shielded, water cooled worldclass
gradients. All axes are force-compensated.

The XR gradients have:

- Maximum gradient amplitude of 80 mT/m, per axis, i.e. 139 mT/m vector summation gradient
performance,

- Maximum siew rate 200 T/m/s per axis, i.e. 346 T/m/s vector summation,

- Minimal rise time 400 ps, from 0 to 80 mT/m amplitude

- Maximum output voltage for each of the gradient axes 2250 V

- Maximum output current for each of the gradient axes 900 A

- Separate cooling channels that simultaneously cool primary and secondary coils allow the
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application of extremely gradient intensive techniques in a new class of performance.

- 100% duty cycle for fast and demanding techniques such as ultra-short TE MRA in continuous
operation, thin slice single

- breath-hold liver studies and EPI imaging techniques (all optional in appropriate clinical
packages).

- Variable Field-of-View selection from 0.5 cm to 50 cm for optimal coverage and highest spatial
resolution in diagnostic. The minimum slice thickness in 2D and 3D is 0.1 mm and 0.05 mm,
respectively.

- Acquisition of sagittal, transverse, coronal, single oblique and double oblique slices with
highest resolution.

- The extremely compact water-cooled gradient amplifier features a modular expandable design
with excellent linearity and pulse reproducibility. It is digitally controlled and has very low
switching losses due to ultrafast solid state technology.

3 PC Keyboard US English #Tim
08464872
Standard PC keyboard with 101 keys.

The keys of the numerical key panel are assigned to syngo-specific functions and labeled with the
corresponding syngo icons. The keyboard supports the country specific special characters.

4 Tim Table #P
14432226
The new Tim Table is designed for maximized patient comfort and smooth patient preparation.
The unique design of the Tim Table can support up to 250 kg (550 Ibs) patients without restricting
the vertical or horizontal movement.

The new MAGNETOM Prisma table with its light appealing design allows for a fast patient
preparation and maximized patient comfort.

It provides unobstructed foot space for attending staff and direct access to the patient. The patient
table can be lowered to a minimum height of 64 cm from the floor, for easier patient positioning and
better accessibility for geriatric, pediatric or immobile patients. The Tim Table can be moved with
two clicks into the isocenter - one click to the upmost position and one click into the isocenter. The
tabletop travels beyond the rear end of the system, enabling additional patient access. An infusion
stand is integrated to allow for fast patient set up of critical patients.

Multiple Tim 4G coils can be connected at once for efficient and patient friendly examinations. The
seamiess integration of multiple Tim 4G coils is possible via 4 SlideConnect and 4 DirectConnect
connector slots, which are embedded in the table. This allows for comprehensive examinations
without the need of repositioning.

5 Flow Quantification #Tim
08464740
Special sequences for quantitative assessment of flow.

Flow Quantification enables the acquisition of flow encoded images and the evaluation of blood as
well as of cerebro-spinal fluid (CSF).

Sequences include:

- ECG triggered 2D phase contrast with iPAT support

- Retrospective reconstruction algorithms for full R-R interval coverage
- Maxwell Term Compensation

Strana 17 z 24




SIEMENS

PoloZ Popis

ka C.

Quote 1-A8WMI1-4
Data 17.10.2013

6

RESOLVE #T+D

14430391

RESOLVE is a diffusion-weighted, readout-segmented EPI sequence optimized towards high
resolution imaging with reduced distortions.

The sequence uses a very short echo-spacing compared to single-shot EP!I, substantiaily reducing
susceptibility effects. A 2D-navigator correction is applied to avoid artefacts due to motion-induced
phase errors. This combination allows diffusion weighted imaging of the breast, prostate, brain and
spine with a high level of detaii and spatial precision.

RESOLVE is a diffusion-weighted, readout-segmented EPI sequence optimized towards high
resolution imaging with reduced distortions.

The sequence uses a very short echo-spacing compared to single-shot EPI,

substantially reducing susceptibility effects. A 2D-navigator correction is applied to avoid artefacts
due to motion-induced phase errors. This combination allows diffusion weighted imaging of the
breast, prostate, brain and spine with a high level of detail and spatial precision.

Additionally, an automatic reacquisition of data with large phase errors can be used to ensure that
diffusion-weighted images of the brain are not affected by CSF pulsation.

Arterial Spin Labeling 3D #T+D

14416965

ASL is a non contrast enhanced brain perfusion technique. A 3D volume is acquired with high SNR
by using a turbo gradient spin echo technique and an ASL preparation module to achieve clinically
feasible scan times.

3D acquisition of non-contrast enhanced brain perfusion with a TGSE sequence for mininal
susceptibility and full brain coverage. Higher SNR, optimized contrast uniformity and reduced
motion sensitivity. Inline calculation of PW] (perfusion weighted images) for a qualitative
assessment of brain perfusion.

Arterial Spin Labeling 2D

14409110

ASL is a non contrast enhanced brain perfusion technique. EP| sequence enhanced for PASL
(Pulsed Arterial Spin Labeling) with preparation module (inversion pulse, saturation pulses) and
selectable prospective motion correction. Perfusion-weighted color maps and relative cerebral
blood flow (relCBF) color maps are calculated with Inline technology.

2D multi-slice EP] sequence with full iPAT compatibility for rapid assessment of relative CBF.
Consists of a spatially selective inversion pulse combined with different types of saturation pulses
(slice presaturation, label slab saturation) and can be classified under PASL (Pulsed Arterial Spin
Labeling). Fully automated Inline calculation of relCBF color maps for assessment of perfusion.
Prospective motion correction and spatial filtering can be applied to the inline calculation to
improve the image quality.

Head/Neck 64 #P,Sk

14432234

Tim 4G coil technology with Dual Density Signal Transfer and DirectConnect Technolgy combines
key benefits translating into excellent image quality: highest SNR, extreme iPAT performance, high
patient comfort, and unmatched flexibility.

The 64-channel head/neck coil with its 64 integrated pre-amplifiers ensures an outstanding signal-
to-noise ratio. The unique DirectConnect and SlideConnect technologies allow users to connect 64
coil elements of the Head/Neck 64 with just one cable. The very open design ensures its patients
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will feel comfortable, while the anatomic design ensures highest signal-to-noise.

The Head /Neck 64 features:

- 64-element design with 64 integrated preamplifiers, 40 elements in the head region 24 elements
in the neck region.

- Integrated SlideConnect and DirectConnect technology

- Combined head/neck coil for an optimized workflow

- Upper coil part removable

- Lower coil part usable without upper part for highly claustrophobic patients

- Smoothly integrates into the patient table with Spine 32

- Open patient-friendly design

- Cushioned head stabilizers (removable)

- No coil tuning

- iPAT-compatible in all directions

- Optimized for sequences using iPAT?

- Dual-Density Signal Transfer enables ultrahigh density coil designs by integrating key RF
components into the local coil

- Rear opening for up to 128 EEG electrode leads

- Detachable look-out mirror

Applications:

- Head examination

- Neck examination

- Cervical spine examination

- MR Head Angiography, also time-resolved
- MR Neck Angiography

- Combined head/ neck examination

- TMJ (temporo mandibular joints)

Typically combined with:
Spine 32, Body 18, Peripheral Angio 36 (during whole body imaging) or flexible coils such as Flex
Large 4

The Head /Neck 64 supports high quality imaging with an 64-element design and 64 integrated
preamplifiers. The DirectConnect and SlideConnect technology enables fast and easy patient set

up.

The open and light design of the upper coil part increases patient comfort and is removable for
easy patient handling.

The lower coil part may remain on the table for most of the examinations can be used without the
upper part.

The Head/Neck 64 and Spine 32 coils are smoothly integrated into the patient table, thus enabling
high flexibility in imaging and facilitating fewer coil changes and easy handling when switching
patients.

The Head /Neck 64 coil is equipped with two removable cushioned head stabilizers for stable and
comfortable patient positioning. A detachable look-out mirror for increased patient comfort. The
double mirror design shows all objects in their correct up/down and left/right orientation. It might
also be used for visual fMRI studies. The open design is great for claustrophobic patients and
allows for easy integration of the coil with existing stimulation devices e.g., NNL goggles. It
attaches to the upper part of the coil and enables the patient to look outside even when his head is
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in the center of the magnet. No tuning of the fully iPAT-compatible Head/Neck 64 is necessary.
The coil is equipped with a rear opening to accommodate up to 128 electrode leads for use in a
combo MR/EEG examination.

The Head/Neck 64 can be used for applications like head examinations, neck examinations, MR
Angiography, combined head/neck examinations (or for imaging of the TMJ (temporo mandibular
joints). Typically combined with the Spine 32 and Body 18 or Peripheral Angio 36. Furthermore the
combination of flexible coils like the Flex Large 4 is possible. The improvements in neck imaging (C
spine) will be clearly visible due to the aggressively tailored anatomical design of the coil.

The dimensions of the Head/Neck 64 are 435 mm x 395 mm x 350 mm (L x W x H), its weight is
less than 5.2 kg (11 Ibs).

10 MAGNETOM Prisma Install.,, EUR
14436659
Transport, delivery, rigging, installation and cabling of all system components in appropriately
prepared rooms according to the installation instructions supplied with the system are carried out
by our service providers Hegele or UPS SCS.

These jobs include among others:

- Positioning of the components

- Instaliation and fastening of the MR System

- Installation and cabling of the hardware options

- Installation and cabling of the MR components in the RF cabin, operator room and control room

- Installation of filter plate

- Installation of magnet cover

- Finally, after the magnet has been positioned, (e.g. disposal of used packaging material),
return of reusable pallets to Erlangen (e.g. the pallet for the filter plate)

Installation requirements are given in the Planning Guide.
For jobs not covered by the installation lump-sum please refer to Info M 9-050-2,
»INSTALLATION", Chapter ,MAGNETOM Installation®.

11 Separator 60kW
14418489
The SEP (Separation cabinet) has to be used if a central hospitai chilled water supply is available
or if a chiller of any brand/type is already available.
The SEP is the interface between the on-site water chiller (of any brand or type) or the interface to
the central hospital cooling water supply.
For the above-mentioned cases the SEP is mandatory!

In these cases, the primary water specifications must fulfill the requirements (i.e. 63 kW heat
dissipation; 100+-10l/min flow; 6 to 12°C water temperature; pH value 6 to 8, max. working
pressure 6 bar).

Dimensions; 1950mm x 650mm x 650mm (height x width x depth)
Weight: approx. 340kg

Function:
- Interface between the on-site water chiller (of any brand/type) or
- Interface to the central hospital chilled water supply.
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Delivery volume:

- Separator

- Two 3.0 m hoses (forward and return) for connecting the SEP to the local cooling water supply
system

- Separation cabinet

- With the SEP configuration, the helium compressor is built into the SEP cabinet and connected
internal

- Regional specific adapter for connection to the hospital installation

RF cabins MAGNETOM systems and Biograph mMR

12  RF-Cabin, Steel #3T
14413606
Steel full-room RF cabin, module method of building, for MAGNETOM Trio a Tim System, Verio
and Prisma.
Standard cabin outside dimensions:
LxWxH=7.590x4.590 x 3.000 mm
Screen damping value:
90 dB (Co-Siting 100 dB) at 15 until 130 MHz.

The following elements are included in the standard scope of supply:

- floor, side and ceiling panels including contact material

- floor panels with standard floor (without floor covering)

- sound protection door [>44 dB(A)] with door handie and lock, 1,200 x 2,100 mm

- filter panel with 1 pc. frame for the filter plate, including 3 pcs. tube leads (d=50 mm) for
medical gases

- observation window (W x H = 1,200 x 800 mm) in the side panel

- tube lead d=150 mm with 2 pcs. flanges for quench tube

- 2 pcs. honeycombs 514 x 289 mm for the air conditioning

- insulated ring bolts for ceiling panel suspension

- 1 pc. plastic foil for insulated cabin installation

13 RF-Cabin Installation, EUR #3T
14401488
Installation of an RF cabin in modular construction from Albatross Projects GmbH.
Cabin size: L x W x H = 7600 x 4600 x 3000 mm.

Scope of supply:

- Floor, wall and ceiling setup
Fitting of door, observation window and RF feed-throughs
Fitting of honeycomb window inserts and mounting of fixing brackets for internal completion
RF test measurements and documentation thereof

14  DTI Package #P
14436656
The DTI Package is a bundle of:
- Diffusion Tensor Imaging
- DTl Evaluation and
- DTI Tractography syngo

The bundle comprehends all acquisition and postprocessing tools for comprehensive DTI exams.
Diffusion Tensor Imaging
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Diffusion Tensor Imaging allows for a complete description of the diffusion properties of the brain
within the scope of the tensor diffusion model, both for anisotropic and isotropic diffusion. Efficient
diffusion direction schemes are pre-defined to allow for optimal diffusion directional resolution.
Schemes with up to 256 directions can be selected.

Inline technology enables automatic and immediate calculation of the diffusion tensor, including
grey-scale and colored “fractional anisotropy” (FA) map derived from it.

With the addition of DS, it is possible to acquire diffusion data in up to 514 different directions each
with independent b-values.

Details:

- Measurements with up to 256 different directions and with up to 16 different b-values

- Inline calculation of tensor, grey-scale and colored FA map, ADC map and trace-weighted
image

- Support of parallel imaging (iPAT)

- Clinical protocols with full head coverage, incl. inline calculation of tensor, FA, ADC and trace-
weighted images in 4 minutes.

DTI Tractography syngo

syngo DTI Tractography is optimized for the clinical use by providing advanced 3D visualization of
white matter tracts in the context of 2D or 3D anatomical datasets and DTI datasets. DT data sets
can be explored fast and intuitively using the interactive QuickTracking. QuickTracking
instantaneously displays the tract originating from the mouse pointer position while moving over
the DTI data set. This also allows identifying qualified regions to piace seeding ROls. Seed points
can be set to assess connectivity by tracking with single ROl and with multiple ROls.Furthermore
they can be placed in fused views displaying the anatomical reference and e.g. the colored FA
map simultaneously.

Texture Diffusion, a highly versatile in-plane visualization of white matter tracts, aliows to display
and read DTI Tractography results on PACS reading stations and in the OR.

At the same time the package provides the scientific user with the flexibility to configure the
tracking algorithm and to change display settings for the tracts. Tract and seeding RO! statistics
are included to support publications (e.g. mean/max FA value, min/mean/max ADC value).

All views can be exported as DICOM images or bitmaps. Tract and seeding ROI statistics can be
exported as html files.

DTI Evaluation

Ciinical applications are supported by a dedicated DTI evaiuation mode to support diagnostics of
white matter diseases (e.g. multiple sclerosis and brain maturation disorders). Based on the tensor,
in addition to the already inline-calculated parameter maps, further maps characterizing the
anisotropy of diffusion properties can be calculated and stored. Multiple diffusion parameter maps
(e.g. Fractional Anisotropy, ADC, b=0) and an anatomical image are displayed next to each other
in the same slice position for comparison. The images can be evaluated together based on ROls
and the results can be documented in a table. The display options include 2D and 3D tensor
graphics, colour-coded images and overlay images on the anatomical images.

In addition, the package offers the scientific user full flexibility of 2- and 3-dimensional visualization
of the diffusion tensor with measures of isotropic and anisotropic (fractional and relative) diffusion,
Eigen vectors (E1, E2, E3) of the diffusion tensor and shape-descriptive measures of the diffusion
tensor (linear, planar, spherical).

15 Inline BOLD Imaging #Tim
07820090
The BOLD imaging package is based on blood oxygen level dependent (BOLD) contrast-sensitive
single-shot EPI sequences.
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16

Inline technology enables the automatic real-time calculation and display of statistical (t-value)
images during the measurement of BOLD paradigms (including 3D motion correction and spatial
filtration). The mosaic image format is supported. Clinical protocols are prepared. With Inline BOLD
Imaging, functional brain mapping can be optimally integrated into clinical routine, e.g. prior to
neurosurgical interventions.

The BOLD imaging package allows the user to define protocols which, apart from the
measurement, configure automatic evaluation of the measured data during the scan. With Inline
Technology it is thus possible to generate statistical images (t-value) based on 3D motion
corrected and spatially filtered data automatically in real time without any further user interaction.
The Inline display of activation cards allows the user to decide during the scan whether enough
statistical power has built up for his brain mapping task or if the examination is corrupted by
motion. As a result examinations will be shorter with a higher success rate. Functional brain
mapping can be easily integrated into the clinical routine e.g. prior to neurosurgical interventions.

Additional Features:

- Inline retrospective 3D motion detection and correction in 3 rotational and 3 translational
directions

- Inline t-statistics calculation for variable paradigms and display of t-value images

- Statistical evaluation by means of “General Linear Model (GLM)”

- Paradigms can be configured

- Transitions between passive and active states can be modeled by the hemodynamic response
function

- Correction of low-frequency trends

- Allows for time delays due to the BOLD-EP1 slice order during a measurement

- Display of GLM design matrix

- Display of a continuously updated t-vaiue card during measurement

- Display of colored activation cards continuously updated during measurement, overlaid over
the respective BOLD images using Inline technology

- MOSAIC image mode for accelerating display, processing and storage of images

3D PACE syngo #Tim

14405330

3D PACE (Prospective Acquisition CorrEction) enhances Inline BOLD imaging with motion
correction during the acquisition of a BOLD exam. In contrast to a retrospective motion correction
that corrects previously acquired data, the unique 3D PACE tracks the head of the patient,
carrecting for motion in real time during the acquisition.

By tracking the patients head 3D PACE reduces motion resulting in increased data quality beyond
what can be achieved with a retrospective motion correction. As a result the sensitivity and
specificity of BOLD experiments are increased.

Features:

- Real time prospective motion correction: Highest accuracy real time motion detection algorithm
feeding a real time feed back loop to the acquisition system with updated positioning
information

- 3D motion correction for 6 degrees of freedom (3 translation and 3 rotation)

- Motion related artifacts are avoided in first place instead of correcting for them retrospectively

- Significant reduction of motion-related artifacts in statistical evaluations

- Increased sensitivity and specificity of BOLD experiments
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17  fMRI Trigger Converter
14405316
An optical trigger signal is available to trigger external stimulation devices in fMRI experiments.

With the "fMRI Trigger Converter" this signal can be converted to an electrical signal (TTL/BNC
and RS 232 interface for PC; modes: toggie or impulse).

Strana 24 z 24




/Preklad z jazyka anglického — Translation from the English language/

ZNALECKY POSUDEK — Alard Roebroeck

Znalecky posudek — Alard Roebroeck

vypracovany za Géelem pofizeni technologie

,Dodavka experimentalnich lidskych celotélovych 3T MR tomograft
pro CEITEC MU*
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Na zakladé pisemné ?3adosti objednatele ze dne 29. fijna 2013 byl vypracovan nasledujici
posudek pro potteby realizace projektu ,CEITEC — Stfedoevropsky technologicky institut”,
reg. ¢ C€Z.1.05/1.1.00/02.0068, jehoi cilem a predmétem je posouzeni unikatnosti
technologie ,Doddvka experimentdlnich lidskych celotélovych 3T MR tomografii pro CEITEC

MU" a cenova adekvatnost stavajici nabidky.

Technicka specifikace
0 Zakladm pozadavky '

Dva nové celotélové MR tomografy S mdukc1 magnetickeho pole o vehkostl 3T, se
supravodivym, aktivné stinénym magnetem a 3imy vys3ich fadd, které budou urceny pro
celotélovou diagnostiku a vyzkum u lidi. Rozsah diagnostickych vy3etfeni musi zahrnovat
nejmodernéjéi experimentalini i klinickd neurologicka/neurovédni vySetfeni (napf. funkéni MRI,
mnohasmérové difuzni mékeni s moznosti mapovani tenzor( difuze, 3D traktografie, protonova
lokalizovana spektroskopie a spektroskopické zobrazovani s moZznosti rozifeni na
multinukledrni spektroskopii, anatomické zobrazovani T1, T2 a PD vézené ve velmi vysokém
rozligeni), nativni a kontrastni angiografie, zobrazovéni patefe a michy. Rovnéz musi byt dodany
odpovidajici hardware, véetné vysoce vykonnych gradientd a vysoce citlivych RF civek.
Pozadavkem je kompatibilita s mistem instalace.

Systém A: funkéni MRI v&. BOLD efektu a ASL perflize, kontrastné obohacend perfize,
spektroskopie, SWI

Systém B: funkéni MRI v&. BOLD efektu a ASL perfuze, traktografie zalozena na difuzi
Pracovisté: spoleéné vyuiiti pro systémy A i B vybavené pro potieby analyzy dat a rozvoje
metod

Po?adované technické a funkénivlastnosti | PoZadovand hodnota
(Nabfdky musf spiﬁovat viechny nize uvedene parametry Hodnota porovnavanych s
. parametru se musi nachdzet v rozmezi oznaceném jako .pozadovand hodnota’; |
- hodnoty presahunu hodnatovy prah” budou povaZovanyza prahové hodnoty:) |

Y,Magnet - , . . ..
Magnet s polem 2 8-3,0 T a aktlvmm stmenlm ano
Bezodparovy systém — spotfeba kapalného helia v litrech béhem
prvnich 5 let provozu

Max. vzddlenost od izocentra s magnetickym polem presahujicim na osach x, y max. 2,7 m,
0,5mT naose zmax. 3,7m
Min. vySka mistnosti max. 3,0 m
Hmotnost max. 15000 kg
Pramér pacientského otvoru v nejuzsim bodé min. 60 cm
Rozsah snimani, zorné pole v jednotlivych osach (x, y, z) min. 45 cm v kazdé ose
Casové stabilita pole $0,1 ppm/h
Homogenita statického Vrms (stfedni kvadratickd odchylka na £ 0,03 ppm

kulové ploe stanovena na zakladé alespoii 24 méfeni v 24
paralelnich rovinach), DSV 100 cm

Homogenita statického pole Vrms (stfedni kvadratickd odchyika na £0,07 ppm
kulové plose stanovena na zékladé alespori 24 méfeniv 24
paralelnich rovinach), DSV 20 cm

Homogenita statického pole Vrms (stfedni kvadratickd odchylka na £0,50 ppm
kulové ploSe stanovend na zakladé alespori 24 méreni v 24
paraleinich rovindch), DSV 30 cm
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Homogenita statického pole Vrms (stfedni kvadraticka odchylka na £1,40 ppm
kulové plose stanovena na zakladé alespori 24 mé¥eni v 24

paralelnich rovinach), DSV 40 cm

Max. obsah Zeleza v podlaze min. 80 kg/m’

Chlazeni mistnim okruhem chladici vody?
Gradientni systém :

ano

Max. amplituda grad|entn|ho pole v kazdem sméru

min. 75 mT/m

Max. rychlost pfebéhu pro amplitudu 75 mT/m ve viech smérech

min. 200 T/m/s

Max. pracovni cyklus (zatiZitelnost) gradient( 100 %
Aktivné stinény? ano
Chlazeni mistnim okruhem chladlu vody? ano
Radiofrekventni systém ’ .
DigitaIni s vysokou presnost: ano
Pocet kanald pfijimace min. 32, moznost rozsifeni
Pocet nezavislych vysilacich kanald min. 2
Sitka pasma kazdého nezavislého RF pFijimaciho kanalu min. 1 MHz
Max. vykon vysilace min. 35 kW
MoZnost multmuklearm spektroskome (31P 23Na 19F 13C) ano

| Pacientsky stal . - o
Urceny pro celotelovou dlagnostlku ano
Max. zatizen{

min. 200 kg

RF civky odpovidajici pozadovanému rozsahu vySetrent

Vicekanalova civka pro diagnostiku hlavy, §imovén{ RF pole, pocet
kanall

min. 32 kanalQ

Civka pro vySetieni hlavy T/R (vysilaci/pFijimaci) ano
Celopaterni civka ano
Elektronické spinani civky ano
Automatické rozpoznani c1vky

Akviziéni systém

ano

Barevny LCD monitor

Uhlopfi¢ka min, 19“

Moderni CPU (min. 2,4 GHz), hardwarové akcelerace (GPU) ano
RAM min. 4 GB
HD min. 400 GB
Sitové rozhrani 1 Gbit/s

Rekonstrukce obrazu

min. 5000 obrazl/s pro
obrazovou matici 256x256

Moznost kopirovani parametrd vyietfeni do novych akvizici ano
Moznost opakovani studii p¥i zachovéni pfedchozich parametrd ano
Archivace dat na DVD/CD ano
Synchronizace s ECG ano
Synchronizace s respiraci ano
Velikost akviziéni matrice nejméné 64x64 az 1024x1024 ano

Obrazovy forméat a protokol DICOM, vc pracovnlho seznamu
PoZadovana vysetfeni, sekvence . -

ano
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Standardni sekvence, jako jsou 2D, 3D akvizice T1, T2 (FSE, SE), PD, ano
GRE pro MR angiografii nativni a kontrastni, SSFSE, TOF, DWI, EPI,

SWI

Angiografie (nativni a kontrastni) cév mozku a krku ano
Vodni difiize v mozku (jeden zabér / vice zab&rl s vysokym ano
rozliSenim, zobrazovéni tenzor( diflze) a vypocty (ADC, DTI mapy)

Vy3etfeni oblastni mozku, patefe, MR myelografie ve vysokém ano
prostorovém rozliseni

Sekvence pro funkéni MR méfeni (BOLD, ASL) ano
MR spektroskopie jednovoxelovad, multivoxelova, 2D, 3D; ano
stimulované echo, zaloZena na spinovém echu, pfiprava

magnetizace (voda, tuk, potlaceni vnéjiiho objemu)

Kontrastni perfuzni zobrazovani {DCE, DSC) — méFeni a vypotty ano
hemodynamickych map

MozZnost vytvareni uzivatelskych pulznich sekvenci a protokold ano
Dostupnost dat ve formatu RAW ano

Min. tloustka fezu 2D

max. 0,5 mm

Min. tloustka fezu 3D

Software pro nezavislé pracovisté

max. 0,1 mm

Software {prohlizeni dat a analyza) pro nezavislé pracowste

ano

PoZadavky na specifikaci p¥ipojeni do PACS

Rozhrani Ethernet dle normy IEE 802.3

mih. rychlost 100 I\/Ib/s‘

konektor RJ45 nebo
metalické rozhrani
(100BASE-TX, 1000BASE-T)

Optické rozhrani
MultiMode s konektory
ST, SC, MTRJ, LC, E2000

(100BASE-FX, 100BASE-SX,
1000BASE-SX)

Komunikace pfes protokol TCP/IP verze 4

ano

Komunikace s protokolem DICOM verze 3.0 nebo novéj$im

ano

Podpora téchto DICOM vlastnosti

Sluzba DICOM Verification

Ukladéani DICOM objektt na
vzdaleny DICOM systém

Vézani uloZzenych DICOM
objektl na vzdaleném
DICOM systému

Dotaz na data na vzdaleném
DICOM systému

Vyvolani DICOM objektl ze
vzdéleného DICOM systému

Basic Worklist Management

Certifikace ,DICOM Conformance Statement" (Prohlasem 0 shode)

ano

LOstatm pozadavky - o L ;
Rozvadé< pro prlpOJem k elektrlckemu rozvodu ano
RF stinici kabina v¢&. pozorovaciho okna, dvefi a nezbytného ano
vnitfniho vybaveni (podhled, oblozeni stén, asvétleni, podiaha)

Odvod helia — odtahové potrubi ano
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Kamera umist&nd v prostoru vy3etfovny pro sledovani vysetfované
osoby, moznost nahravéni (napf. na externi digitdlni zafizeni)

ano

Priichodky s demontovatelnymi nebo odklapécimi krytkami mezi RF
kabinou a ovladovnou

2 prlchodky, primér
kazdé alespof 5 cm

Priichodky s demontovatelnymi nebo odklapécimi krytkami mezi RF
kabinou a technickou mistnosti

2 prachodky, primér
kazdé alespon 5 cm

Priichodka s demontovatelnymi krytkami uréend pro promitani
obrazu do vy$etfovny (opticka stimulace pro fMRI)

ano

Konfigurace vybaveni (shrnuti nabidky firmy Siemens)

Systém A

Systém B

Pracovisté A

MAGNETOM Prisma — systém

3T magnet (celotélovy,
supravodivy, aktivné
stinény, bezodparovy pro
helium, 50 cm FOV)
gradientni systém XR
80/200 (aktivné stinény,
vodou chlazeny,
kompenzace sily)

simy 1. a 2. Fadu

TimTX TrueShape+syngo
200Mit + ZOOMIit EPI +
Z0OMit SPACE

Tim 4G [204x64] + Dot
RF systém vysilani/pfijem
(technologie DirectRF™)
Civky Tim 4G RFs
technologii Dual-Density
Signal Transfer (hlava/krk
20 DirectConnect, patef
32 DirectConnect, télo 18,
Flex Large 4, FLex Small 4)
Tim Table (vy3setfovaci
stdl)

Dot Engine (ndstroj pro
denni optimalizaci
vykonu)

stfediska Dot Display a
Dot Control

technologie Dot

Brain Dot Engine
Vvykonny poéita¢ pro
rekonstrukci obrazu
vyutivajici technologii
GPU

Tim Application Suite

MAGNETOM Prisma — systém

3T magnet (celotélovy,
supravodivy, aktivné
stinény, bezodparovy pro
helium, 50 cm FOV)
gradientni systém XR
80/200 (aktivné stinény,
vodou chlazeny,
kompenzace sily)

Simy 1. a 2. fadu

TimTX TrueShape+syngo
Z00Mit + ZOOMit EPI +
ZOOMit SPACE

Tim 4G [204x64] + Dot
RF systém vysilani/pfijem
(technologie DirectRF™)
Civky Tim 4G RFs
technologii Dual-Density
Signal Transfer (hlava/krk
20 DirectConnect, patef
32 DirectConnect, télo 18,
Flex Large 4, FLex Small 4)
Tim Table {vySetfovaci
stal)

Dot Engine (nastroj pro
denni optimalizaci
vykonu}

stfediska Dot Display a
Dot Control

technologie Dot

Brain Dot Engine
Vykonny poditac pro
rekonstrukci obrazu
vyuzivajici technologii
GPU

Tim Application Suite

Pracovisté syngo MR
#T+D
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{syngo TimCT FastView,
Neuro Suite, Angio Suite,
Cardiac Suite, Body Suite,
Onco Suite, Breast Suite,
Ortho Suite, Pediatric
Suite, Scientific Suite,
Whole Body Suite)

- software syngo MR

- Sekvence

- Komunikace s pacientem

- Potitatovy systém

- Instalace

{(syngo TimCT FastView,
Neuro Suite, Angio Suite,
Cardiac Suite, Body Suite,
Onco Suite, Breast Suite,
Ortho Suite, Pediatric
Suite, Scientific Suite,
Whole Body Suite)

- software syngo MR

- Sekvence

- Komunikace s pacientem

- Potitatovy systém

Instalace

Tim [204x64] XR Gradienty #P

Tim [204x64] XR Gradienty #P

PC kldvesnice s US angli¢tinou
HTim

PC kldvesnice s US angliétinou
HTim

PC klavesnice s US
angliétinou

Tim Table #P 1

Tim Table #P 1

Kvantifikace pritoku #Tim

Kvantifikace pritoku #Tim

Argus Flow MRWP

Neuro Perfusion Package
(Neuroperfuzni sada) #T+D

Neuroperfuzni evaluace
MRWPHT+D

RESOLVE #T+D

RESOLVE #T+D

Arterial Spin Labeling (Klasifikace
arterialniho spinu) 3D #T+D

Arterial Spin Labeling (Klasifikace
arteridlniho spinu) 3D #T+D

Arterial Spin Labeling (Klasifikace
arteridlniho spinu) 2D

Arterial Spin Labeling (Klasifikace
arterialniho spinu) 2D

SWI #Tim

Spectroscopy Package
{Spektroskopickd sada) #T+D

syngo MRWP pro
spektroskopickou
evaluaci

Multinuklearni podpora #Sk

Multinukledrni spektroskopie #Sk

Podpora SpectroShim #P

Hlavova civka vysilani/pfijem

Hlava/krk 64 #P, Sk

Hiava/krk 64 #P, Sk]

MAGNETOM Prisma install. EUR

MAGNETOM Prisma tnstall. EUR

Odlutovad 60 kW

Odluéovac 60 kW

RF kabina, ocel #3T

RF kabina, ocel #3T

Instalace RF kabiny, EUR #3T

Instalace RF kabiny, EUR #3T

Inline BOLD zobrazovani #Tim

inline BOLD zobrazovani #Tim

BOLD 3D Evaluation
syngo MRWP #T+D

3D PACE syngo #Tim 3D PACE syngo #Tim
Zobrazovani tenzoru difuze #P DTI Evaluation MRWP
#Tim
DTl sada #P DTl Tractography syngo

- Zobrazovan{ tenzoru difuze
- DTl Tractography syngo
- DT!Evaluace

MRWP #Tim

fMRI Trigger Converter (méni¢
spinace RF impulzd)

fMRI Trigger Converter {(ménic
spinale RF impulz{)

Zaruka tfi roky

Zaruka tFi roky

Zaruka tii roky
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IDEA Development Licence IDEA Development Licence IDEA Development
Licence

Uvedena cena (dle nabidky firmy Siemens)
104 miliénd K¢ bez DPH

Na zakladé podrobného zkoumani, osobnich poznatk( a prdzkumu trhu je uvedeno
nasledujici stanovisko:

1) Zdivodnéni unikatnosti technologie, zafizeni, respektive prav, a vysvétieni tvrzeni, ie
na trhu je skute¢né pouze jediny dodavatel schopny takové zbozi dodat

Ze ,SPECIFIKACE MR SYSTEMU A VYZKUMNYCH TEMAT PRO SDILENOU LABORATOR
MAFIL” vyplyvd, Ze funkéni MR (fMRI) a difazni MRI (dMRI) aplikované na lidsky mozek
jsou ustiednimi metodami vyzkumnych cild CEITECu, tudiZ pofizované pfistroje musi
v zajmu téchto technik podévat prvotridni vykon. Mimoradné kvalitni vykon v rdmci obou
téchto metod je pro Ulely Spickového vyzkumu zcela zavisly na souéasné dostupnosti
nasledujicich parametrd: vysokd gradientni amplituda, vysoka gradientni rychlost
prebéhu, vysoka dlouhotrvajici gradientni stabilita a specializované civky pro hlavu, resp.
hlavu/krk, s velkym poctem radiofrekvencnich (RF) pfijmovych kanal(. Termin ,vysoka“
vyZaduje bliz3i vysvétleni, nicméné v podobnych pfipadech jako je tento plati, Ze vyssi je
témér vidy lepsi. VSechny $pickové 3T RMI systémy, které prodejci velkych RMI systém(
nabizeji, nabizeji rGznou Groven vykonu pro jednotlivé hardwarové parametry uvedené
vyde, pfitemz vSechny jsou schopné pfispét k nékteré z forem fMRI a dMRI méfeni, Dle
mého nejlepsiho védomi je Siemens Prisma v soucasné dobé jedinym systémem na trhu,
ktery dokdaze simultdnné poskytovat nejvyssi klinicky moznou gradientni amplitudu (80
mT/m), gradientnf rychlost pfebéhu (200 T/m/s) a pocet RF piijmovych kanal pro hlavu
(32), resp. hlavu/krk (64), a ktery ma vynikajici dlouhodobou gradientni stabilitu. Diky
tomu ma i nejvyssi krdtko- a dlouhodoby potencidl pro nejvyssi droven vykonu fMRI a
dMRI v kontextu vyzkumu. Ve je jesté vyznamnéjsi vzhledem ke skute¢nosti, 7e kaida
modernizace zminénych hardwarovych parametrd v ramci systému (je-li vibec moZna)
vyZaduje vysoké dodate¢né investice vynakladané az v dobé po Gvodni instalaci, pfedani
a prevzeti MRl systémd (na rozdil od softwarovych aktualizaci, které byvaji pomérné
levné).

Z odpovédi na mé konkrétni dotazy ohledné vyzkumnych plant a poZadavk( stiediska
CEITEC/MAFIL jsem zaroveh pochopil, %e (budouci) zaméstnanci laboratofe
CEITEC/MAFIL maji velkou zkuSenost s provozem systémd Siemens MR a navic, co? je
velice ddleZité, odborné znalosti souvisejici s prostiedim specifického vyvoje MR pulznich
sekvenci firmy Siemens. Zejména v oblasti vysoce specifikované odbornosti spojené s MR
vyvojem pulznich sekvenci trvd dlouhou dobu, ne? se podafi vyskolit nebo predkolit
odborného technika Ci védce tak, aby byl schopen takto specifickou platformu vyuZivat.
Pro CEITEC/MAFIL by proto bylo velice rozumné vyuiit stavajici odbornosti svych
pracovnik( namisto reinvestic do jejich pfedkolovani, co? trva néjaky &as a vyZaduje dalsi
(nepfimé) naklady. Jde o vyznamnou skuteénost, nebot v kontextu vyzkumu je mistni
rozvoj MR pulznich sekvenci, a diky n&mu i pfistup k nejnovéj$im, komeréné
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2)

3)

nedostupnym vyzkumnym sekvencim jinych MR vyzkumnych stredisek (tj. tfetich stran),
klicem k dosazeni nejvy3si Urovné excelentnich vysledk( v prostfedi mezinarodni
konkurence. Vyznamnym ukazkovym pfikladem je rozvoj MR pulznich sekvenci
probihajici vramci programu NIH Human Connectome Project, ktery vytvari
supermoderni fMRI a dMRI sekvence dostupné pro viechna pracovisté Siemens. Tyto
sekvence s sebou pfinaseji moZnost vyuziti vicepasmové technologie (resp. technologie
vice fezll), diky ¢emuZ se vykon v oblasti fMRI a dMRI vyzkumu v porovnani se
sekvencemi od jinych vyrobcl zvysuje.

Divody potvrzujici nemoZnost vyuiiti jinych, podobnych a pfijatelnych zatizeni i
technologii

Nikdy neni zcela nemoziné pouzZivat MRI systémy od jinych vyrobcl. Zaroven lze ale
s jistotou tvrdit, Ze dlouhodobého potencialu nejvy$si Grovné excelence fMRI a dMRI
v kontextu vyzkumu (o jaky CEITEC/MAFIL usiluje) Ize dosahnout pouze tehdy, pokud na
zdkladni, vy3e popsané hardwarové parametry navazuje nebo je dokonce prekonava
(vramci stejného provozniho MR protokolu soucasné, nikoliv oddélené v jiném
hardwarovém nastaveni pro rlizné protokoly) jiny zvaZovany MR systém. Dle mého
nejlepsiho prfesvédCeni tyto pozadavky nespliiuje ani jeden z produktl konkurujicich
systému Siemens Prisma.

Ocenéni pofizované polozky ¢i prava

Pfezkoumal jsem specifikaci i cenovou nabidku obou systémud Siemens Prisma. Pro cile,
jaké CEITEC ma, jsou dané specifikace adekvatni. Cenu je vidy tfeba posuzovat
v kontextu 3ir3i nabidky prodejce a stavajicich okolnosti, a proto mohu ucinit pouze
kvalitativni usudek. Dle mych znalosti a zkuSenosti s cenovymi nabidkami se zda byt
opodstatnéna.

SEZNAM PRILOH:

1. Specifikace MR systém0 a vyzkumnych témat pro centraini laboratof MAFIL

2. Nabidka ¢. 061-13P0095 (ocenéni dodavky firmy Siemens)

3. MAGNETOM Prisma-1-ABWMI1-2-A (Podrobna technicka specifikace systému MR A)
4. MAGNETOM Prisma-1-A8WMI1-4-B (Podrobna technicka specifikace systému MR B)



ZNALECKY POSUDEK — Alard Roebroeck

Prohlaseni znalce:

Potencidlu pro nejvy3si miru excelence fMRI a dMRI v kontextu vyzkumu (z hlediska cilG
centra CEITEC/MAFIL nesmirné vyznamného) lze na soucasném trhu dosahnout jedineénou
kombinaci  hardwarovych  parametr(, kterou popisovana zafizeni  umoZnuiji.
Nezanedbatelnou vyhodou je také moZnost stavét na predchozich odbornych znalostech a
Skolenich, a to zejména pokud jde o programovani MR pulznich sekvenci. Cenové nabidka se

pohybuje v oéekavaném rozsahu pro danou kombinaci systém a specifikaci.
V Maastrichtu dne 18. listopadu 2013
/podpsan alroebroeck/

...............................

podpis, otisk znalecké peceti



SPECIFIKACE MR SYSTEMU A
VYZKUMNYCH TEMAT PRO SDILENOQU
LABORATOR MAFIL

[

OBECNA CHARAKTERISTIKA PRISTROJU

Celotélové 3T MR systémy se supravodivymi, aktivné stinénymi magnety, certifikované pro klinické
vyuziti, vybavené pro potieby pokrotilého vyzkumu v oblasti neurovéd a zaroven podporujici
vyzkum v oblasti kardiologie a ortopedie, v¢etné instalace na misto urceni, funkénich zkousek a
proskoleni obsluhy. Dodavka obsahuje vysokofrekvenéné stinéné kabiny, ovladaci panel pro
zpracovani sdilenych dat, software s odpovidajicimi licencemi pro vizualizaci, analyzu a uchovavanf
dat, respektive pro planovani pokusd a vyvoj metod na obou systémech i ovlddacim panelu, dale
metody méfeni a protokoly pro diagnostiku a vyzkum, pfistrojové vybaveni pro funkénf
zobrazovan{ kompatibilni s MR. Oba tomografy mus{ zaru¢ovat zejména vysoce kvalitni
morfologické zobrazovani, pokrotilé méfen{ parametri difize, funkéni zobrazovani vychazejici z
BOLD efektu, dynamické méten{ pro zobrazovani perfuze, protonovou stereoskopii a
stereoskopické zobrazovani.

wwr s

Oba tomografy musi vyuZivat totoZny software, umoziiovat sdilenf méticich protokoli a
vysokofrekvenénich civek, podporovat synchronizaci pomocf{ externich signald. PoZadavkem je
dodavka tomografu A vybaveného pro potieby citlivého zobrazovanf, zobrazovénf{ rychlych protoni
a neprotonového zobrazovani, dale pro spektroskopii a spektroskopické zobrazovani hlavy a
oblasti krku. Tomograf B bude rovnéz vybaven s ohledem na hlavu a oblast krku, vCetné rozsirené
podpory zobrazovan{ michy, trupu a kloubd. PoZadavkem je, aby oba systémy zaruovaly vysokou
homogenitu statického pole (podporovanou RT §imy alespoii druhého Fadu) a dosahovaly
vynikajicich parametr{l gradientnich a vysokofrekvencnich subsystémi.

Ke kazdému pifstroji a softwarové jednotce je tieba dodat podrobny uzivatelsky manual obsahujici
informace tykajici se spravné obsluhy a udrzby, stejné jako servisni pfirucku, pfirucku pro
programovani protokolu a pulzn{ sekvence a podrobny popis dodavanych pfistrojfi, a to vCetné
dodavanych méticich metod a protokold. Zminéné dokumenty je t¥eba dorutit elektronicky (ve

formatu PDF umoZiiujicim alespori kopirovani, ptipojovani komentaf a tisk). VeSkera technicka
dokumentace musi byt dodana v anglickém jazyce, uZivatelské ptirucky rovnéz v Ceskem jazyce.

ODHADOVANA CENA

100-105 miliént K¢ + DPH (1 EUR = 25 K¢)



-

PLANOVANE VYUZITI

Oba systémy se stanou zakladnimi prostredky zobrazovani ve sdilené (centralni) laboratori MAFIL
(Laboratote multimodalniho a funkéniho zobrazovanit) institutu CEITEC. Hlavnim vyuZitim obou
snimacich zaf{zeni pouZivanych ve vyzkumném programu CEITEC Vyzkum mozku a lidské mysliZ je
neurologicky vyzkum. Jako souéast sdilené laboratote vSak oba tomografy podpoff také vyzkum
dalsich programi CEITECu v ramci Masarykovy univerzity, respektive jeho vyzkumnych partnera.
Sdilend laboratot se rovné# zapoji do translaéniho vyzkumu vyuZivajiciho specializované tomografy
zvitat (napt. 9,4T MR) a r{izna zafizeni pouzivana u zvifat (umisténa v Ustavu piistrojové techniky
- UPT). Spole¢nym zamérem sdilené laboratote CEITECu a UPT je poskytovat ¢ast snimaci kapacity
MRI externim uZivateldim z pozice narodniho uzlu projektu EuroBiolmaging.

Otekava se, Ze se oba systémy brzy stanou pfistrojovym zakladem $pickového neurovédniho
vyzkumu a zéroveti podpot{ ostatni vyzkum v ramci CEITECu, ktery by mohl tézit

z multiparametrického, vysoce kvalitniho MR zobrazovani lidského téla. Své postaveni by si mély
udrzet alespoii 8-12 let, coZ je v soucasné dobé béZna mordln{ Zivotnost srovnatelnych systémii.
Nedavna historie MR prokdzala tizké spojeni mezi kvalitou a rychlost{ ziskavan{ dat a vyvojem

v oblasti MR technologie, které bylo zpravidla vysledkem vyvoje metod na vyzkumnych dstavech.

Z tohoto diivodu neni pozadavkem pouze vybaven{ systému méficimi protokoly aktualnimi v dobé
nakupu, ale také umoZnéni rychlé aplikace novéj$ich praci uskute¢nénych na jinych vyzkumnych
Gstavech v dobé po koupi a poskytnuti tymu MAFIL moZnosti vlastniho rozvoje metod. Tato
skutetnost by méla byt vyhodou pro cely CEITEC i pro budouci vyzkumné partnery a zarover by se
mohla stat pFfedmétem spoluprace s vyrobcem celého systému. Zapojeni CEITECu do globalniho
rozvoje MR povede nejenom k dosaZeni nejvy$sich metodologickych trovni, ale i k posilenf jeho
vnimani v zahraniéi. Aby CEITEC téchto o¢ekdvani{ dostal, musi dosahnout plné programovatelnosti
metod v rdmci systémi, jak ji poskytuje licence IDEA pro systémy firmy Siemens. Je zndmo, Ze
vydani takovéto licence se zaklada na ispésném koleni zaméstnanc(i v programovani MR systém{,
jez Siemens pofada. Zminény model udélovani licenci, pro Siemens jedine¢ny, ma vice nez
desetiletou tradici a je podporovany internetovym forem, které zajistuje sdileni technickych
znalosti dileZitych pro vyvoj metod mezi vyvojati celého svéta. Skupina MAFIL ma jiz dva Cleny (P.
téchto systémd, coz do znaéné miry zvy3uje Sance CEITECu na rychly start v této oblasti; je to tedy
dalsi dlivod pro vybér systému.

CILE PROGRAMU MOZKU A LIDSKE MYSLI

Podporovat spole¢nou teoretickou, experimentalnf a klinickou studii mozku od molekuldrnf pro
behavioralni a kognitivni Groveii. RovnéZ probéhne rozsahly vyzkum bunéénych, molekularnich a
klinickych aspektl poskozeni a napravy nervové tkané. Bude dokonéeny mezioborovy vyzkum

v oblastech neurobiologie, neuropsychofarmakologie, funkéni neuroanatomie, neurofyziologie,
neurozobrazovani, neuropsychologie, neurologie, psychiatrie a vypocetni neurovédy. Pokrocilé
metody biomedicinského zobrazovani dnes zadinaji prekracovat dffve nedosaZitelnou hranici na
mikroskopické a molekularni trovni. Jejich aplikace mohou vyrazné ptispivat k lepSimu pochopent
fyziologickych a patologickych zmén v nervovém systému, vicelroviiové studii chovani zvitat a lidi,

Uhttp://www.ceitec.eu/headquarters/multimodal-and-functional-imaging-laboratory/z10
2 http://www.ceitec.eu/ceitec-mu/brain-and-mind-research/v8




a konetné i k transla¢nimu vyzkumu se silnym dopadem na lé¢bu neuropsychiatrickych
onemocnéni. Program se zaméfuje na dosaZen{ excelence ve vyzkumu a vzdélavani{ v oblasti mozku
a lidské mysli.

SOUCASNA TEMATA

- Téma 1: Multimodalni studie strukturalni a funk¢ni konektivity ve fyziologickych,
hrani¢nich a patologickych podminkach v kontextu behavioralni a socidlni
neurovédy.

Cilem této oblasti je dosdhnout partnerstvi s psychology a sociology, respektive zahdjit
spolené projekty v socialni a behavioralni neurovédé zabyvajici se rliznymi aspekty
socialni kognice a mozkové konektivity zdravych jedinct i neuropsychiatrickych
pacientd. Specifika vyzkumu empatie, motivace a rozhodovani; iracionaln{ aspekty
funkce lidského mozku; neuroekonomika a vyvoj aplika¢ni moZnosti v tomto oboru.

Pokusna ¢ast: funkéni MRI (BOLD+ASL), simultdnni snimani{ v socialni interakci,
zobrazovani tenzor difuze (neboli DSI), anatomicka versus funkéni konektivita v
mozku, spojujici zmény ve funkci (fMRI) a struktute (morfometrické studie, strukturalni
konektivita).

- Téma 2: Aplikace neurovéd, véetné vyvoje multimodalnich protokoli MRI
vytvoienych k identifikaci biomarkeri neuropsychiatrickych onemocnéni
(neurodegenerace Parkinsonovy choroby a schizofrenie), které souvisi
S nemocemi, a neuropatické bolesti.

Soucasnym cilem je stanoven{ spolehlivych biomarkeri raného stadia Parkinsonovy
choroby (PD), studium strukturalnich a funkénich zmén v mozkovych sitich p¥i
schizofrenii a zaloZen{ laboratofe pro vyzkum bolesti. Vyzkum lidskych jedinct bude
nasledovat po translaénim vyzkumu na zvitecich modelech (s transgenickymi nebo
toxickymi modely mysi) v oblasti mechanism@ na molekularni a buné¢né drovni.
Metoda multimodalnfho MRI umoZiiuje rozli§it symptomatické a chorobu modifikujicf
cinky léCebnych zasahi a rychle i objektivné stanovit jejich G¢innost. Kazdou z téchto
modalit se ziska jedine¢na dopliiujici informace o celkové atrofii, mikrostruktute, funkci
a chemickém sloZeni; metoda multimodélniho MRI by tak méla vytvofit komplexni
obraz progresivnich zmén a G¢ink{ 1é¢by na patologii

Pokusnd &ast: Korelace elektrofyziologickych méteni s behavioralnim a kognitivnim
testovanim, funk¢ni zobrazovaci metody (zajem je zejména o klidovy stav fMRI), metody
tenzori difuze pro kvantitativni vyhodnoceni parametrii difuze a traktografie a dalgich,

spie doplitkovych méteni MR (ASL perfuze, MR spektroskopie, morfometrické studie,
strukturaln{ konektivita).




- Téma 3: Komplexni kortiko-subKkortikalni interakce ve zdravi a nemoci.

Vyzkum procest pozornosti, paméti, rozhodovani, inhibice habitualnich reakci,
kognitivnich funkcf. Zaméreni na predev$im kortikdln{ (epilepsie) a predevsim
subkortikalni (PD) choroby. Lepsi pochopenf kortiko-subkortikalnich interakei se odrazi
na presnéj$ich neuromodulagnich technikdch (optimalniindikace, minimalizace
vedlej$ich uc¢ink).

Pokusnd ¢ast: Intrakranialn{ zaznamy, fMRI, multiparametrické metody mapovani
mozku, funkéni MR spektroskopie, ASL perfuze.

- Téma 4: Vyvoj v technologii MR, pokrotilé zpracovani dat a metody pro
multimodalni/multiparametrickou integraci dat

Zaméreni na maximalni vyuZiti prostorového, spektralniho a temporalniho rozliseni
dosazeného pfi specifickych expozicich vysokého magnetického pole (napt. limitace
vysokofrekvenéniho pole a B1 §imovan{, zména kontrastu ve vysokém poli, plné vyuziti
paraleln{ detekce) pro potieby strukturalnfho a funk&niho zobrazovani in vivo a ex vivo
subjektd. Zvlastni pozornost bude v&novana Géinnym technikdm robustniho a rychlého
MR spektroskopického zobrazovani, zobrazovani{ metod nasledného zpracovani dat
vyuZivanych pro charakterizaci mozkové konektivity, a kvantitativn{ MRI.

Pokusna ¢ast: Elektrofyziologicka data, vSechny techniky MRI/MRS vietné vypocetni
neuroanatomie a modelovani/simulac{ dynamickych zmén v mozku (funké¢nf a efektivni
konektivita).

- Téma 5: Pokro¢ilé techniky zobrazovani patere a svalii

Hlavnim cilem je vyuZiti nékolika pokroéilych zobrazovacich technik pro zobrazovani
michy za G¢elem studia ultrastrukturdlnich zmén a patofyziologickych procest michy in
vivo p¥i rznych patologickych podminkach. Hlavn{ diiraz bude spotivat na zkoumanf
patopsychologie a pFirozeného pribéhu cervikalni spondylotické myelopatie, ostatni
typy myelopatie budou zkoumany kvili spravné klasifikaci a zlepSenf diagnostické
presnosti.

Dale budou zkoumany riizné patologie muskuloskeletalnich svald, a to pomoci difuze a
zobrazovani difuznich tenzord, coZ jsou slibné techniky pro detekci ultrastrukturalnich
abnormalit svalii.

- Pokusna ¢ast: Zobrazovani difuznich tenzor(, zobrazovani perfuze a spektroskopie;
parametry pro zobrazovan{ budou p¥izpisobeny konkrétnim anatomickym oblastem a
dojde k vyvoji novych postupli ve zpracovani dat.

~

DALSI VYZKUMNE PROGRAMY

Cilové 1éky a kontrastnf latky: testovani prospésnosti latek testovanych v preklinickém systému
ultra vysokého pole pfi klinickém nastaveni.




Umélé materidly v téle: napt. chrupavka pfi klinické intenzité pole.

ZAMYSLENA KONFIGURACE MR TOMOGRAFU

MAGNETOM PRISMA - SYSTEM A / B

Systém A

Systém B

MAGNETOM Prisma Systém

- 3T magnet

- XR Gradienty

- TimTX TrueShape + syngo ZOOMit +
ZOOMit EPI + ZOOMit SPACE

- Tim 4G+Dot

- DirectRF - RF vysilac{/pfijimaci
systém

- Tim 4G civky (krk/hlava 20, télo 18,
pater 32, Flex velka 4/ Flex mala 4)
Tim Table (vySetfovaci stiil)

- Dot Engine (nastroj pro dennf
optimalizaci vykonu)

- Dotkontrolnf stfediska a Dot Display

- Dot technologie

- Brain Dot Engine (nastroj pro
mozek)

- soustava Tim Application Suite
(syngo TimCT FastView, Neuro
Suite, Angio Suite, Cardiac Suite,
Body Suite, Onco Suite, Breast Suite,
Ortho Suite, Pediatric Suite, Scientific
Suite, Whole Body Suite)

- Sekvence

- Komunikace s pacientem

- Pocitacovy systém

- Instalace

MAGNETOM Prisma Systém

- 3T magnet

- XR Gradienty

- TimTX TrueShape + syngo ZOOMit +
ZOOMit EPI + ZOOMit SPACE

- Tim 4G+Dot

- DirectRF - RF vysilaci/pfijimaci
systém

- Tim 4G civky (hlava/krk 20, télo 18,
patef 32, Flex velka 4/ Flex mala 4)

- Tim Table (vySetrovaci stil)

- Dot Engine (nastroj pro denni
optimalizaci vykonu)

- Dot kontrolni stfediska a Dot Display
Dot technologie

- Brain Dot Engine (nastroj pro
mozek)

- soustava Tim Application Suite
(syngo TimCT FastView, Neuro
Suite, Angio Suite, Cardiac Suite,
Body Suite, Onco Suite, Breast Suite,
Ortho Suite, Pediatric Suite, Scientific
Suite, Whole Body Suite)

- Sekvence

- Komunikace s pacientem

- Potitalovy systém

- Instalace

Tim [204x64] XR Gradienty #P [14432224]

Tim [204x64] XR Gradienty #P [14432224]

PC kldvesnice s US angli¢tinou #Tim [08464872]

PC klavesnice s US angli¢tinou #Tim [08464872]

Tim Table #P 1 [14432226]

Tim Table #P [14432226]

Priitokova kvantifikace #Tim [08464740]

Argus Flow [07365419]

Neuro Perfusion Package (Neuroperfuzni sada)
#T+D [14416946]

Neuro Perfusion Evaluation (Neuroperfuzni
evaluace) #T+D [14426290]




DTI Sada #P [14436656]

Diffusion Tensor Imaging (Zobrazovani
difuznich tenzor)#P

Neuro fMRI Sada #T+D [14416943]

Inline BOLD Imaging #Tim
3D PACE syngo #Tim
fMRI Trigger Converter

RESOLVE #T+D [14430391]

RESOLVE #T+D [14430391]

Arterial Spin Labeling (Znacenf arterialntho
spinu) 3D #T+D [14416965]

Arterial Spin Labeling (Klasifikace arterialniho
spinu) 3D #T+D [14416965]

Arterial Spin Labeling (Klasifikace arterialnfho
spinu) 2D [14409110]

Arterial Spin Labeling (Klasifikace arterialniho
spinu) 2D [14409110]

SWI #Tim [14402527]

Spectroscopy Package (Spektroskopicka sada)
HT+D [14416941]

Multinuclear Support (Multinuklearni
podpora)#Sk [14430398]

Multinuclear Spectroscopy (Multinuklearni
spektroskopie) #Sk [14430399]

SpectroShim Support (Podpora spektroS$ima) #P
[14432229]

Hlava/krk 64 #P,Sk [14432234]

Hlava/krk 64 #P,Sk [14432234]

MAGNETOM Prisma Install, EUR [14436659]

MAGNETOM Prisma Install,, EUR [14436659]

Separator {odlu¢oval) 60kW [14418489]

Separator (odlucoval) 60kW [14418489]

RF-Cabin, Steel (RF-kabina, ocel) #3T
[14413606]

RF-Cabin, Steel (RF-kabina, ocel) #3T
[14413606]

RF-Cabin Installation (Instalace kabiny), EUR
#3T [14401488]

RF-Cabin Installation (Instalace kabiny), EUR
#3T [14401488]

syngo MR Pracovité #T+D

vysilaci/prtijimaci hlavice civky

zaruka 3 roky

zaruka 3 roky




Sektor Healthcare

CEITEC, s.r.0.
Zerotinovo namésti 617/9

602 00 Brno
Datum 25.10.2013

Nabidka €. 061-13P0095

Véazeni obchodni pfatelé,

dékujeme za vasi poptavku, na zakladé které vam zasilame nasledujici nabidku.
Predmét dodavky je zboZi dle nize uvedenych specifikaci.
MAGNETOM Prisma die specifikace &. 1-ABWMI1-2-A (cena bez DPH 55.371.380,-)

MAGNETOM Prisma dle specifikace ¢. 1-ABWMI1-4-B (cena bez DPH 48.371.320,-)

Celkova cena bez DPH 103 742 700,00 K¢
DPH 21% 21785 967,00 K&
Celkova cena véetné DPH 125 528 667,00 K&

Celkova cena je podminéna objednanim obou pfistroju.
DPH bude Gc¢tovana dile platnych pravnich pfedpisii ke dni zdaniteiného pinéni.

Vlystavenim objednavky souhlasite, ze dodavka bude poskytnuta dle dale uvedenych podminek:
Cena zahrnuje dopravu do mista uréeni v CR v podminkach DAP Incoterms® 2010, pojisténi
pfepravy, procleni zbozi, montaz, instalaci, zaskoleni obsluhy a zaruku 36 mésicl od data predani.

Dodaci podminky:
Zafizeni bude dodano 10-12 tydni po podpisu smiouvy.

Platebni podminky:
Cena bude uhrazena na zakladé dafového dokladu vystaveneho dodavatelem po pfedani zbozi
se splatnosti 30 dni.

Platnost nabidky:
3 mésice od vystaveni této cenové nabidky.

Tato nabidka neni ve smyslu § 43a zakona ¢&. 40/1964 Sb, ve znéni pozdéjsich piedpisu, navrhem

smlouvy a jeji realizace je podminéna uzavienim pfislusné smiuvni dokumentace nebo uzavienim
jiného dvoustranného pisemného ujednani.

Tt

Siemens s.r.o.
Sektor Healthcare
WWww.siemens.cz Sekior Healthcare
Tel.: +420 23303 3303 | Ll Siemensova 1
Fax, +420 23303 1112 i bttt 155 00 Praha 13

Adresa:
Siermnens, s.r.o.

Siemens, s.5.0. - Jednatelé: Ing. Eduard Pali§ek, Ph.D., MBA, Rudolf Fischer - registrace v ob. rejstiiku, vedeném Méstskym soudem v Praze, oddil C, vlozka
825 Sidlo: Siemensova 1, 155 00 Praha 13, Ceska republika

iC: 00268577, DIC: CZ00268577. bankovni spojeni: UniCredit Bank Czech Republic a s.. Zeletavska 1525/1, 140 92 Praha 4

. 0éty CZK: 1013384001/2700, &. 08ty EUR: 1013384394/2700



Sektor Healthcare

Smiuvni vztah zaloZeny touto nabidkou se fidi "Dodacimi obchodnimi podminkami Siemens,
5.r.0., Sektor Healthcare, verze 1.&ervence 2012" (dale jen ,DOP"), které jsou k dispozici na
adrese;
https://www.cee.siemens.com/web/cz/cz/corporate/portal/home/healthcare/Paqes/Healthcareaspx
Objednatel je povinen se s obsahem DOP seznamit a sv(j souhlas s jejich obsahem stvrdi
vystavenim objednavky na zakladé této nabidky. Jakékoliv obchodni podminky objednatele nejsou
soudasti obchodniho vztahu vzniklého na zékladé nebo v souvislosti s timto smiuvnim vztahem, i
kdyz nejsou dodavatelem pfi uzavieni kupni smlouvy vyslovné a pisemné vylou€eny. Pfipadné
odchylky od tohoto ujednani musi byt pisemné a ob&ma smiuvnimi stranami potvrzené.

S pratelskym pozdravem,
Siemens, s.r.o.

G

Ing. Vratislav Svoréik Ing. Karel Kopejtko
feditel Sektoru Healthcare finanéni feditel Sektoru Healthcare
Siemens s.1.0. s Adresa:
Sektor Healthcare Siemens, S.I.0.
WWW.SIEMENS.CZ Sekior Healthcare
Tel: +420 23303 3303 Siemensova 1
Fax: +420 23303 1112 155 00 Praha 13

Siemens, 5.1,0. - Jednatelé: Ing. Eduard Palidek, Ph.D., MBA, Rudolf Fischer - registrace v ob. rejstiiku, vedeném Méstskym soudem v Praze, oddit C, vioZka
625 Sidio: Siemensova 1, 155 00 Praha 13, Ceska republika §

IG: 00268577, DIC; CZ00268577, bankovni spojeni: UniCredit Bank Czech Republic as., Zeletavska 1525/1, 140 92 Praha 4

& Gétu CZK: 1013384001/2700, & Octu EUR: 1013384394/2700



Tlumoénicka dolozka

Jako tlumo&nik jazyka anglického jmenovany rozhodnutim Krajského soudu v Brn€ ze dne
13. ledna 2012, &. j. Spr. 371/2009-32 stvrzuji, Ze pieklad souhlasi doslovné s textem
pfipojené listiny.

Tlumoénicky tikon je zapsan pod potadovym &islem 24-10-2013 tlumo¢nického deniku.

Interpreter’s Statement

As an interpreter of the English language, appointed by the decree of the Regional Court in
Brno from 13" January 2012, ref. No. Spr. 371/2009-32, I hereby certify that the translation
corresponds with the text of the document attached.

The translation is recorded under No. 24-10-2013 in the Register of Translations.

Otisk kulaté peceté / Round Seal Jméno a prijmeni / Name and Surname
Radomir Benes
Misto / Place
Veverska Bityska,
Ceska republika / the Czech Republic
Datum / Date
28.11.2013 /28" November 2013

Podpis / Signature







