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Expert opinion - Dominic Sappey-Marinier

drawn up for the purpose of the purchase of equipment

,Delivery of 3T experimental human whole-body MR scanners for

CEITEC MU*

as part of the project entitled “CEITEC — Central European Institute of Technology”,

project reg. CZ.1.05/1.1.00/02.0068.

Ordering party

Name: Masarykova univerzita, CEITEC MU
Head office: Zerotinovo nam. 9, 601 77 Brno,
Reg. No.: 00216224,

Tax reg. No.: CZ00216224,
Representative/deputy: prof. RNDr. Jaroslav Ko¢a, DrSc.,

Contact person:

JUDr. Pavel Vacek,

Tel./Fax: 549 493 669,

E-mail: pavel.vacek@ceitec.muni.cz
Expert

Name: Dominic Sappey-Marinier, Ph.D

Address: CERMEP-Imagerie du Vivant
GHE - 59, Bd. Pinel — 69677 Bron, France

Sworn expert on: Dr Dominic Sappey-Marinier, the expert giving this opinion, is an Associate
Professor of Biophysic and Nuclear Medicine at the Medical School of University Claude
Bernard Lyon1, head of the Magnetic Resonance Imaging department of the Lyon’s in vivo
imaging platform (CERMEP-Imagerie du Vivant) and of the ,Brain Imaging” team of the Lyon
medical research laboratory (CREATIS UMR 5220 CNRS & U1044 INSERM). He is a worldwide
recognized expert in the field of functional neuroimaging, and particularly in MR spectrocopy
and diffusion methods, applied to brain diseases and cognitive investigations in primate and
humans. Dr. Sappey-Marinier is a co-investigator of the TRANSACT european project. He is
past-president of the French MR society (SFRMBM) and member of the ESMRMB SPC. He
was recently coordinating the 3T MRI purchasing committee at the Lyon University/CERMEP.

in Lyon on November 6, 2013 Signature
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Based on an application of the ordering party from October 29, 2013, | elaborated the
following opinion assessing the uniqueness of the equipment “Delivery of 3T experimental
human whole-body MR scanners for CEITEC MU”, whose purchase is being prepared as a
part of the implementation of project “CEITEC — Central European Institute of Technology”,
reg. No CZ.1.05/1.1.00/02.0068, the suitability of such equipment for the research envisaged
by the ordering party, and price adequacy of the standing offer.

Technical specification (prowded by the ordermg party)

; General requ:rements

Two new whole-body MR scanners WIth magnetlc field induction of 3T with superconductmg 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, muitidirectional
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 MRI 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

- Required technical and functional properties
. (The offers must meet all the requirements listed below. The value of evaluated

_ the 'threshold value’ will be evaluated as the threshold value.)

 parameters must be in the range indicated as the 'required value'; values beyond

Required value

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.3.0m
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 10 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/m”

Cooling by institutional cooling water circuit? yes

Gradient system :

Number of active shims of the 2nd or higher orders min. 5
yes

sufficiently high shim power for off-isocentre spectroscopy?
_Gradient system ,

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

| Radiofrequency system '
Digital 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
Max. transmitter power min. 35 kW
Possibility of multmuclear spectroscopy (31P, 23Na, 19F, 13C) yes
Patient table ;
Designated for whole-body diagnostics yes
Max. load min. 200 kg

RE coils corresponding to the required range of exams

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

min. 32 channels

Head exam coil T/R yes
Whole spine coil yes
Electronic coil switching yes
Automatic coil recognmon YES

i

Acquisition system

Color LCD monitor

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 ves

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, mcl Worklist yes

 Required exams, sequences
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standard sequences such as 2D, 3D acquisition of T1, T2 (FSE, SE), yes

PD, 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 max. 0.1 mm

[ Independent workstation software
Software (data browsing and analysis) for an independent yes

workstation

| PACS integration requirements

Ethernet interface, norm IEE 802.3

R R R e

R

speed min. 100 Mb/s

connector RJ45 or metallic
interface {100BASE-TX,
1000BASE-T)

Multi-Mode optical interface
with connectors ST, SC, MTRJ,
LC, E2000 (100BASE-FX,
100BASE-SX, 1000BASE-SX)

Protocol TCP/IP version 4 communication

yes

Communication with protocol DICOM versian 3.0 or later

yes

Support for these DICOM properties

DICOM Verification service

Storage of DICOM objects on a
remote DICOM system

Commitment of stored DICOM
obejcts 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

"DICOM Conformance Statement" certification ano

l Other requirements

_ | Line power distributor yes
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)

System A

System B

Workstation A

o s e e

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 +
ZOOMit 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 TimCT FastView,
Neuro Suite, Angio Suite,
Cardiac Suite, Body Suite,
Onco Suite, Breast 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 TimCT FastView,
Neuro Suite, Angio Suite,
Cardiac Suite, Body Suite,
Onco Suite, Breast Suite,

syngo MR Workplace
#T+D (14418490]
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Ortho Suite, Pediatric Suite,
Scientific Suite, Whole Body
Suite)

syngo MR software
Sequences

Patient Communication
Computer system
Instaliation

Ortho Suite, Pediatric Suite,
Scientific Suite, Whole Body
Suite)

- syngo MR software

- Sequences

- Patient Communication

- Computer system

- Installation

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

PC Keyboard US English #Tim

PC Keyboard US

| [08464872] [08464872] English [07275931]

 Tim Table #P 1 [14432226] Tim Table #P 1 [14432226]

Flow Quantification #Tim Flow Quantification #Tim Argus Flow MRWP

[08464740] [08464740] [07364370]

| Neuro Perfusion Package #T+D Neuro Perfusion

 [14416946) Evaluation
MRWPHT+D
[14418564]

| RESOLVE #T+D [14430391)

RESOLVE #T+D [14430391]

| Arterial Spin Labeling 3D #T+D

Arterial Spin Labeling 3D #T+D

| [14416965] [14416965]
Arterial Spin Labeling 2D Arterial Spin Labeling 2D
| [14409110] [14409110]

|| SWI #Tim [14402527]

: Spectroscopy Package #T+D
| [14416941]

Spectroscopy Eval.
syngo MRWP
[07585065]

Multinuclear Support #Sk
| [14430398]

Multinuclear Spectroscopy #Sk
[14430399]

SpectroShim Support #P
[14432229]

Transmit/Receive Head Coil

| 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]

Inline BOLD Imaging #Tim
[07820090]

Inline BOLD Imaging #Tim
[07820090]

BOLD 3D Evaluation
syngo MRWP #T+D
[14418674]

3D PACE syngo #Tim [14405330]

3D PACE syngo #Tim [14405330]

Diffusion Tensor Imaging #P

DTl Evaluation MRWP
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[14432244] #Tim [14402525]
DTI Package #P [14436656] DTI Tractography
- Diffusion Tensor Imaging syngo MRWP #Tim
- DTl Tractography syngo [14407255]
- DTI Evaluation
fMRI Trigger Converter fMRI Trigger Converter
14405316 [14405316]
Third year of warranty Third year of warranty Third year of
warranty
IDEA Development License IDEA Development License IDEA Development
License
Quoted price (according to Siemens’ offer)
104 million CZK excluding VAT
Assessment
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

The MR scanners described above are characterized by several features, which are
unigue on the market:

the gradient subsystem, delivering 80 mT/m at 200 T/m/s and with 100% duty cycle is far
beyond the limits of other human MR systems (40-45 mT/m), its construction is much
sturdier in order to help it resist the extreme forces and to reduce noise and vibration, which
may be beneficial also at lower gradients,

the number of channels of the new 64-channel head RF coil is substantially higher than with
other MR scanners, offering 8-32 channels,

the guaranteed static field homogeneity is better than with other systems, thanks to long-
tunnel design of the magnet,

B1 (radiofrequency) field homogeneity is superior thanks to the unique solution involving
two independently controlled transmitter channels,

‘the set of measurement methods includes a useful unique technique ZOOMit, making use of

the hardware potential and allowing fast high-resolution imaging of zoomed-in regions,
RESOLVE for high-speed diffusion imaging, and other useful techniques (such as multiband
imaging) are known to exist as Work-In-Progress packages,

the Siemens’ method development platform is unique among all MR producers.

Reasons proving that it is impossible to use some other, similar and acceptable, devices
or technologies

The unique features mentioned above, plus additional features (such as electronic coil
switching and automatic recognition, unique coil connection solution, D/A conversions at
the magnet and optical transmission from/to the host computer, cross-platform
software syngo, wide support by the research community, multinuclear support, 128
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receiver channels) make these MR scanners particularly suitable for research in
neurology, neuroscience and beyond.

The gradient system provides a clear benefit for high-resolution imaging of diffusion, and for
high temporal-resolution functional MR! of the BOLD effect or perfusion. With inferior
parameters, some measurements may be infeasible because of excessive measurement time
and/or low signal-to-noise ratio. E.g., higher values of diffusion weighting are available; in
our pre-purchase test of a similar system we required a volunteer DTI measurement with
b=3000 and saw a significant image quality (without any artefacts) improvement over
standard 3T results.

The high number of receiver RF channels (128) makes it possible to switch RF coils on/off
electronically, thus avoiding the need to move the patient for reconnecting coils, should
more of them be used for the study.

The high number of RF coil channels (e.g. 64-channel head RF coil) increases the achievable
SNR particularly in the gray matter tissue of the brain, and makes higher acceleration
possible. There is currently no alternative way to achieving simultaneous increase of SNR,
spatial and temporal resolution. Together with the gradients, this technical solution is a great
benefit for sensitivity of DT and fMRI.

Excellent static field homogeneity is a prerequisite to most cutting-edge measurements,
including fast MRI based on EPI such as those for functional MRI or diffusion tensor imaging,
and for spectroscopy.

No alternative is known for achieving highly homogeneous excitation of large volumes
(approx. above 20 cm in 3 Tesla) than to perform some kind of B1 shimming, and the results
demonstrated are quite persuasive.

Some of the methods based on the hardware features are very important for neuroscience
research, in particular ZOOMit. Standard approach would require much fonger acquisition,
which is a question of both economy and feasibility.

The ability to get access to deeper information or the experience of other researchers is a
factor that strongly affects the productivity of any research work.

The combination of the progressive features listed above provides an unbeatable
advantage for the research user, for which the system has obviously been optimized
(among features sacrificed are: wide and short magnet, lowest price).

Valuation of an item or right being acquired

Based on my experience, | would estimate 50 mil. CZK to be the minimum sales price of
one system of the type described above, 55 mil. CZK would still be a good price for a
well-equipped system as described above.

n Lyon on November 6, 2013 Signature
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Znalecky posudek ~ Dominic Sappey-Marinier

vypracovany za ucelem pofizeni technologie

,Dodavka experimentalnich lidskych celotélovych 3T MR tomografii
pro CEITEC MU“

v ramci projektu ,,CEITEC — Stfedoevropsky technologicky institut”,

registraéni &islo projektu €2.1.05/1.1.00/02.0068.

Objednatel

Jméno: Masarykova univerzita, CEITEC MU
se sidlem: Zerotinovo nam. 9, 601 77 Brno,
IE: 00216224,

DIC: CZ00216224,

Zastupce: prof. RNDr. Jaroslav Koda, DrSc.,
Kontaktni osoba: JUDr. Pavel Vacek,

Tel./Fax: 549 493 669,

E-mail: pavel.vacek@ceitec.muni.cz
Znalec

Jméno: Dominic Sappey-Marinier, Ph.D
Adresa: CERMEP-Imagerie du Vivant

GHE — 59, Bd. Pinel — 69677 Bron, Francie

Soudni_znalec: Dr. Dominic Sappey-Marinier, znalec pfedkladajici tento posudek, je
docentem biofyziky a nukledrni mediciny na Lékaiské fakulté univerzity Claude Bernard
Lyonl, vedoucim oddéleni magnetické rezonance lyonské zobrazovaci platformy in vivo
(CERMEP-Imagerie du Vivant) a skupiny ,Brain Imaging” (Zobrazovani mozku) lyonské
lékafské vyzkumné laboratofe (CREATIS UMR 5220 CNRS & U1044 INSERM). Patfi mezi
svétové uzndvané odborniky v oblasti funkéniho neurozobrazovani, zejména metod MR
spektroskopie a difuze, aplikovaného na choroby mozku a kognitivni vy$etfovani u primdtd a
lidi. Dr. Dominic Sappey-Marinier je také spoluvyzkumnikem vramci evropského projektu
TRANSAC. V minulosti zastaval funkci prezidenta francouzské spole¢nosti pro magnetickou
rezonanci (SFRMBM) a byl ¢lenem ESMRMB SPC. Nedavno ved! nakupni komisi pro 3T MRI
na Lyonské univerzité /CERMEP.

V Lyonu dne 6. listopadu 2013

/necitelny podpis/
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Na zakladé pisemné Zadosti objednatele ze dne 29. fijna 2013 jsem vypracoval nasledujici
posudek shrnujici jedineCnost zafizeni ,Doddvka experimentdlnich lidskych celotélovych 3T
MR tomografi pro CEITEC MU", jejichZ nakup se aktualné pFipravuje v ramci implementace
projektu ,CEITEC — Stfedoevropsky technologicky institut”, reg. ¢. CZ.1.05/1.1.00/02.0068,
vhodnost takového vybaveni pro vyzkumné Glely planované objednatelem a cenovou
adekvatnost stavajici nabidky.

Technicka specifikace (dodana objednatelem)
,irZékladnl pozadavky

Dva nové celotélové MR tomografy S mdukcu magnetlckeho pole o} vehkostl 3T, se
supravodivym, aktivné stinénym magnetem a Simy vy$3ich fadu, které budou uréeny pro
celotélovou diagnostiku a vyzkum u lidi. Rozsah diagnostickych vy$etfeni musi zahrnovat
nejmodernéjsi experimentalni i klinickd neurologickd/neurovédni vySetfeni {nap¥. funkéni MRI,
mnohasmérové difuzni méfeni s moznosti mapovani tenzor( difdze, 3D traktografie, protonova
lokalizovana spektroskopie a spektroskopické zobrazovani s moinosti rozdifeni na
multinukledrni spektroskopii, anatomické zobrazovani T1, T2 a PD vaZené ve velmi vysokém
rozlideni), nativni a kontrastni angiografie, zobrazovani patefe a michy. RovnéZ musi byt dodany
odpovidajici hardware, véetné vysoce vykonnych gradient( a vysoce citlivych RF civek.
PoZadavkem je kompatibilita s mistem instalace.

Systém A: funkéni MRI v¢. BOLD efektu a ASL perflze, kontrastné obohacena perfuze,
spektroskopie, SWI

Systém B: funkéni MRI vé. BOLD efektu a ASL perfuze, traktografie zaloZend na diftzi
Pracovidté: spoletné vyuZiti pro systémy A i B vybavené pro potieby analyzy dat a rozvoje
metod

;‘%;

;  Pozadované technické a funkéni viastnosti ,
E;(Nabfdky U splnov;tvsechny nize Uvadene parametry Hodnota porovnavanych .
© parametrli se musf nachazet v rozmezi oznadeném Jakn, nozadova,na ho jnota s
dnoty presahujici ;hodnotovy prah” budou povaZovany za prahové hodnoty.)

_Pozadovand hodnota

Magnet s polem 2 ,8-30Ta aktlvmm stlnemm ano
Bezodparovy systém —spotfeba kapalného helia v litrech béhem
prvnich 5 let provozu

Max. vzdalenost od izocentra s magnetickym polem pFesahujicim na osach x, y max. 2,7 m,
0,5mT naosezmax.3,7m
Min. vyska mistnosti max. 3,0 m
Hmotnost max. 15000 kg
Primér pacientského otvoru v nejuzéim bodé min. 60 cm
Rozsah snimdni, zorné pole v jednotlivych osach (x, y, z) min. 45 cm v kazdé ose
Casova stabilita pole <0,1 ppm/h
Homogenita statického Vrms (stfedni kvadraticka odchylka na £0,03 ppm
kulové plose stanovena na zdkladé alespori 24 méteni v 24
r@r_alelm’ch rovindch), DSV 100 ¢cm

Homogenita statického pole Vrms (stfedni kvadraticka odchylka na £0,07 ppm
kulové plo3e stanovena na zakladé alespofi 24 méfeni v 24
ml_elm’ch rovinach), DSV 20 ¢cm

Homogenita statického pole Vrms (stfedni kvadratickd odchylka na £0,50 ppm
kulové ploge stanovena na zakladé alespon 24 méfeni v 24
paralelnich rovinach), DSV 30 ¢cm
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Homogenita statického pole Vrms (stfedni kvadraticka odchylka na < 1,40 ppm
kulové ploSe stanovend na zakladé alespori 24 méfeni v 24

paralelnich rovinach), DSV 40 cm

Max. obsah Zeleza v podlaze min. 80 kg/m*
Chlazeni mistnim okruhem chladlm vody?

[:jdlentnl systém

ano

Max. amplituda gradxentnlho pole v kazdem smeéru

min. 75 mTy/'m‘

Max. rychlost pfebéhu pro amplitudu 75 mT/m ve viech smérech

min. 200 T/m/s

Max. pracovni cyklus (zatiZitelnost) gradientG 100 %
Aktivné stinény? ano
Chlazeni mistnim okruhem chladici vody? ano
'Radiofrekven¢ni systém o
DigitaIni s vysokou pfesnosti ano
Pocet kanald pfijimade min. 32, moZnost rozsiteni
Pocet nezdvislych vysilacich kanall min. 2
Sitka pasma kazdého nezavislého RF pfijimaciho kandlu min. 1 MHz
Max. vykon vysilade min. 35 kW
Moznost multmuklearm spektroskople (31P 23Na 19F 13C) ano

| Pacientsky stal , . ..
Uréeny pro celotelovou dlagnosuku ano
Max. zatiZeni min. 200 kg

RF civky odpovidajici poZadovanému rozsahu vysetfeni

Vicekanalova civka pro diagnostiku hlavy, Simovani RF pole, pocet
kanall

’ min. 32 kanald

Civka pro vy3etieni hlavy T/R (vysilaci/pfijimaci) ano
Celopatefni civka ano
Elektronické spinani civky ano
Automatickeé rozpoznam cnvky

| Akviziéni systém

ano

Barevny LCD monitor

Ve

uhlopncka min. 19“

Moderni CPU {min. 2,4 GHz), hardwarovéa akcelerace (GPU) ano
RAM min. 4 GB
HD min. 400 GB
Sitové rozhrani 1 Gbit/s

Rekonstrukce obrazu

min. 5000 obraz(/s pro
obrazovou matici 256x256

Moinost kopirovani parametrl vySetieni do novych akvizici ano
MozZnost opakovani studii p¥i zachovani pfedchozich parametr(i ano
Archivace dat na DVD/CD ano
Synchronizace s ECG ano
Synchronizace s respiraci ano
Velikost akviziéni matrice nejméné 64x64 aZ 1024x1024 ano

Obrazovy format a protokol DICOM, v¢. pracovmho seznamu
Pozadovana vySetieni, 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,

SwWi

Angiografie (nativni a kontrastni) cév mozku a krku ano
Vodni difize v mozku (jeden zabér / vice zabérd s vysokym ano
rozlisenim, zobrazovani tenzor( difze) a vypoéty (ADC, DTI mapy)

VySetieni oblastni mozku, patefe, MR myelografie ve vysokém ano
prostorovém rozlisen|

Sekvence pro funkéni MR méfeni (BOLD, ASL) ano
MR spektroskopie jednovoxelova, multivoxelova, 2D, 3D; ano

stimulované echo, zaloZend na spinovém echu, piiprava
magnetizace (voda, tuk, potlaéeni vnéj$iho objemu)

Kontrastni perflzni zobrazovani (DCE, DSC) — méfeni a vypodty ano
hemodynamickych map

MozZnost vytvdieni ufivatelskych pulznich sekvenci a protokol( ano
Dostupnost dat ve formatu RAW ano
Min. tlousétka fezu 2D max. 0,5 mm
Min. tloustka Fezu 3D

 Software pro nezavislé pracovisté = ; L
Software (prohhzem dat a analyza) pro nezawsle pracovnste
Pozadavky na specifikaci p¥ipojeni do PACS o ... .
Rozhrani Ethernet dle normy IEE 802.3 min. rychlost 100 Mb/s
konektor Ri45 nebo
metalické rozhrani
(1OOBASE-TX, 1000BASE-T)
Optické rozhrani
MultiMode s konektory
ST, SC, MTRJ, LC, E2000
{100BASE-FX, 100BASE-SX,
1000BASE-SX)

ano

Komunikace pres protokol TCP/IP verze 4 ano
Komunikace s protokolem DICOM verze 3.0 nebo novejsim ano
Podpora téchto DICOM viastnosti SluZba DICOM Verification

Ukladéni DICOM objekti na
vzdaleny DICOM systém
Vézéni uloZenych DICOM

objektl na vzdaleném
DICOM systému
Dotaz na data na vzdaleném
DICOM systému

Vyvoléni DICOM objekt( ze

vzdaleného DICOM systému

Basic Worklist Management

Certifikace ,DICOM Conformance Statement” (Prohlasem o shode) ano
Ostatni pofadavky - ...
Rozvadéc pro prlpOJem k elektrlckemu rozvodu ano
RF stinici kabina v¢. pozorovaciho okna, dvefi a nezbytného ano

vnitiniho vybaveni (podhled, oblozeni stén, osvétleni, podlaha)
Odvod helia — odtahové potrubi ano
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Kamera umisténd v prostoru vySetfovny pro sledovani vydetfované
osoby, moznost nahrdvéni (napf. na extern digitaini zafizen)

ano

Priichodky s demontovatelnymi nebo odklapécimi krytkami mezi RF
kabinou a ovladovnou

2 prlchodky, pramér
kazdé alespoii 5 cm

Priichodky s demontovatelnymi nebo odklapécimi krytkami mezi RF
kabinou a technickou mistnost{

2 prGchodky, pramér
kazdé alespori 5 cm

Prichodka s demontovatelnymi krytkami uréend pro promitani
obrazu do vySetfovny (opticka stimulace pro fMRI)

ano

Konfigurace vybaveni (shrnuti nabidky firmy Siemens)

hSystém A

Systém B

Pracoviste 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)

$imy 1. a 2. Fadu

TimTX TrueShape+syngo
ZOOMit + ZOOMIt EPI +
ZOOMit SPACE

Tim 4G [204x64] + Dot
RF systém vysilan{/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
st(l)

Dot Engine (nastroj pro
denni optimalizaci
vykonu)

stfediska Dot Display a
Dot Control

technologie Dot

Brain Dot Engine
Vykonny poditaé pro
rekonstrukci obrazu
vyuZivajici 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
ZOOMit + 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 potitaé pro
rekonstrukci obrazu
vyuZivajici technologii
GPU

Tim Application Suite

Pracovisté syngo MR
#T+D [14418490)
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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

- Poéitadovy 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

- Poditalovy 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 anglitinou
#Tim [08464872]

PC klavesnice s US
angli¢tinou [07275931]

Tim Table #P 1 [14432226]

Tim Table #P 1 [14432226]

Kvantifikace pritoku #Tim

Kvantifikace pratoku #Tim

Argus Flow MRWP

[08464740] [08464740] [07364370]
Neuro Perfusion Package Neuroperfizni evaluace
{Neuroperfuzni sada) #T+D MRWPHT+D [14418564]

[14416946]

RESOLVE #T+D [14430391]

RESOLVE #T+D [14430391]

Arterial Spin Labeling {Klasifikace
arteridiniho spinu) 3D #T+D
[14416965]

Arterial Spin Labeling (Kiasifikace
arteridiniho spinu) 3D #T+D
[14416965]

Arterial Spin Labeling (Klasifikace
arteridiniho spinu) 2D [14409110]

Arterial Spin Labeling (Klasifikace
arteridiniho spinu) 2D [14409110]

SWI #Tim {14402527]

Spectroscopy Package
(Spektroskopicka sada) #T+D
[14416941]

syngo MRWP pro
spektroskopickou
evaluaci [07585065]

Multinukledrni podpora #Sk
[14430398]

Multinuklearni spektroskopie #Sk
[14430399]

Podpora SpectroShim #P
[14432229]

Hlavova civka vysilani/pfijem

Hlava/krk 64 #P, Sk [14432234]

Hlava/krk 64 #P, Sk [14432234]

MAGNETOM Prisma Install. EUR
[14436659]

MAGNETOM Prisma Install. EUR
[14436659]

Odlucoval 60 kW [14418489]

Odlu€ovac 60 kW [14418489)

RF kabina, ocel #3T [14413606]

RF kabina, ocel #3T [14413606]

Instalace RF kabiny, EUR #3T
{14401488]

Instalace RF kabiny, EUR #3T
(14401488]

Inline BOLD zobrazovani #Tim
[07820090]

Intine BOLD zobrazovani #Tim
[07820090]

BOLD 3D Evaluation
syngo MRWP #T+D
[14418674)

3D PACE syngo #Tim [14405330]

3D PACE syngo #Tim [14405330]

Zobrazovani tenzoru diflize #P

DTI Evaluation MRWP
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([14432244] #Tim [14402525]

T DTl sada #P [14436656] DTi Tractography syngo
- Zobrazovani tenzoru diftize | MRWP #Tim [14407255]
- DTl Tractography syngo

- DTl Evaluace
fMRI Trigger Converter (ménic fMRI Trigger Converter {ménit
spinace RF impulz() [14405316] | spinade RF impulz() [14405316]
Zaruka tfi roky Zaruka tfi roky Zaruka t#i roky
IDEA Development Licence IDEA Development Licence IDEA Development

Licence

Uvedena cena (dle nabidky firmy Siemens)
104 milion( K¢ bez DPH

Na zékladé podrobného zkoumani, osobnich poznatkl a prdzkumu trhu je uvedeno
nasledujici stanovisko:

1) Zddvodnéni unikatnosti technologie, zafizeni, respektive prav, a vysvétleni tvrzeni, ie
na trhu je skutecné pouze jediny dodavatel schopny takové zbo%i dodat

Vyse popsané MR tomografy obsahuji nékolik prvk(, které jsou na trhu jedine¢né:

- gradientni subsystém s 80 mT/m pfi 200 T/m/s a s pracovnim cyklem (zatiZitelnosti)
100 % se pohybuje daleko za hodnotami jinych MR systém0( (40-45 mT/m), jeho
konstrukce je daleko robustnéjsi, a proto ma lepdi odolnost vG&i extrémnim silam a
men3i drover hluku i vibraci, coZ maze byt pfinosné i u niz$ich gradientd,

- pocet kanall nové 64kandlové hlavové RF civky je vyrazné vy$si ne? u jinych RF
tomografu, které nabizeji 8-32 kanalq,

- diky dlouhému pacientskému otvoru magnetu je garantovand lepsi homogenita
statického pole neZ u jinych systém,

- homogenita B1 (radiofrekvenéniho) pole je diky unikatnimu fedeni pomoci dvou
nezavisle fizenych vysilacich kanald mimotadna,

- vybér méficich metod zahrnuje uZite¢nou a unikatni techniku ZOOMit, ktera vyutiva
hardwarového potencidlu a umoZfuje rychlé zobrazovani vybranych oblasti ve
vysokém rozliseni, RESOLVE pro vysokorychlostni difuzni zobrazovani a dal3i ufite¢né
techniky (napF. vicepdsmové zobrazovéni) obsaZené v saddch Work-In-Progress,

- vyvojové platforma metod u firmy Siemens je vkontextu viech MR wyrobct
jedinelna.

Divody potvrzujici nemoZnost vyujiti jinych, podobnych a pfijatelnych zafizeni &i

technologii

Vy3e uvedené prvky, stejné jako dal$i vlastnosti (napft. elektronické spinani a automatické

_ fozpoznani civky, unikatni Fedeni zapojeni civek, D/A konverze u magnetu a opticky

_ pfenos  z/na domovsky potitat, software syngo pouitelny mezi jednotlivymi
platformami, &iroka podpora vyzkumné komunity, multinukledrni podpora, 128 kanal(

PHijimate), predurtuji tyto MR tomografy pro vyzkum v oblasti neurologie, neurovéd a
_dalich.

Stavajici gradientni systém jednoznagné napomaha zobrazovani difize ve vysokém
rozliSeni, pii ¢asovém rozligeni také vysokému funkénimu MRI BOLD efektu a perfuzi.
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Pfi horSich parametrech by nékterd méfeni nemusela byt z divodd nadmérné doby
méfeni a/nebo nizkého poméru signal-ium uskute&nitelna. Napfiklad je moZné
dosdhnout vy33ich hodnot diftzniho véahovani; pfi naSem predkupnim testovani
obdobného systému jsme poZadovali DTI méfeni dobrovolnika pfi b=3000 a pfitom
pozorovali vyrazné zlep3eni kvality obrazu (bez nezadoucich prvku) oproti béZnym 3T
vysledkdm,

- Vy38i pocet RF kanalli pfijimace (128) umozfiuje zapinat/vypinat RF civky automaticky
a vyhnout se tak nutnému pfemistovani pacienta tehdy, je-li nutné civky pFfepojovat
kvali vysetieni vyZadujicim jejich vy&si mnogstvi.

- Vysoky pocet kandli RF civek (napf. 64kandlovd RF civka pro diagnostiku hlavy)
zlepSuje moiny pomér signal-Sum (SNR), a to zejména v pfipadé 3edé hmoty
mozkové, a umozfiuje dosahnout vys3i akcelerace. V soucasné dobé neexistuje Zadny
alternativni zpGsob vedouci k dosazeni srovnatelného zlepSeni SNR, ani prostorového
a Casového rozlideni. Popisované technické Fegen, spoledné s gradienty, vyrazné
napomaha citlivosti DTl a fMRI.

- Vynikajici homogenita statického pole je zakladnim pfedpokladem pro vétginu
$pickovych méfeni, véetné rychlého MRI vychdzejiciho z echo-planarniho zobrazovani
(EPI) jaké se vyuZiva naptiklad pro funkéni MRI a zobrazovani tenzord diftize,
respektive pro spektroskopii.

- Neni zndma Zadnd jina alternativa vedouci k dosa¥eni vysoce homogenni excitace
vy33ich hodnot (pfiblizn& nad 20 cm pro 3 Tesla), neZ néjaky druh B1 gimovani,
pfi¢em? pfedvedené vysledky jsou pomérné pfesvédlivé,

- Nékteré metody zalofené na hardwarovych funkcich, napf. ZOOMit, maji pro
neurovédni vyzkum velky vyznam. B&iny pfistup by vyZadoval daleko del3i dobu
akvizice, coz ma vliv na naklady i proveditelnost.

- MozZnost ziskat pFistup k hlub&im informacim a zkuZenostem ostatnich vyzkumnikd je
faktorem, ktery siln& ovliviiuje produktivitu v jakékoliv vyzkumné €innosti.

Kombinace vy$e uvedenych pokrokovych vlastnosti tvoii bezkonkurenéni vyhodu pro
vyzkumného uiivatele, jeho? potfebam je cely systém zjevné pfizpiisobeny (obé&tovanymi

e

vlastnostmi a prvky jsou, mezi jinymi: Siroky a kratky magnet, resp. nejnizéi cena).

3) Ocenéni pofizované poloiky &i priva
Dle mych zku3enosti odhaduji minimélni prodejni cenu kaidého z vy¥e popsanych
systému na 50 miliénd K&, pficem? 55 miliénd K& za tak kvalitng vybaveny systém, jaky je
popsany vyse, Ize stdle jeté pova¥ovat za dobrou cenu.

Zavér:
Vy3e popsané zafizeni obsahuje né&kolik prvkd, diky nimZ je na soudasném trhu unikatni.

Z hlediska vyzkumu, jak je naplanovan, pfinadeji tyto jedine¢né prvky vyznamnou a zcela
zasadni vyhodu. Cena 104 miliény K¢ odpovidd ofekdvané hodnoté takového vyrobku.

Vlyonu dne 6. listopadu 2013

Podpis
/necitelny podpis/




Tlumo¢nicka dolozka

Jako tlumoénik jazyka anglického jmenovany rozhodnutim Krajského soudu v Brné ze dne
13. ledna 2012, €. j. Spr. 371/2009-32 stvrzuji, Ze pieklad souhlasi doslovné s textem
pripojené listiny.

Tlumo¢nicky ukon je zapsan pod poradovym &islem 25-11-2013 tlumoc¢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, 1 hereby certify that the translation

corresponds with the text of the document attached.

The translation is recorded under No. 25-11-2013 in the Register of Translations.
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