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Irradiacao ginecologica

Fonte Ir-192
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&) ClearPEM Project
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The ClearPEM scanner is developed in the framework
of the Crystal Clear Collaboration at CERN by the
consortium PET-Mammography

Sensitivity@350 keV (%)

Consortium PET-Mammography.
d f:” | LIP - Laboratério de Instrumentacéo e Particulas
‘ ﬁ ’ :C:\MS ) Hospital Garcia Orta - Servigco Medicina Nuclear
IBEB - Instituto Biofisica e Engenharia Biomédica

2 0 offeaxis ¢

‘ 7 lcm IBILI - Instituto Biomédico de Investigacdo da Luz e Imagem
’ E I I 8 ~
B 7T effeaxis INOV- INESC Inovacao

QW%% INESC-ID - Instituto de Engenharia de Sistemas e Computadores
'(‘C’:r"s) INEGI - Instituto de Engenharia Mecéanica e Gestéo Industrial

TAGUSPARK — Parque de Ciéncia e Tecnologia
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@ Positron Emission Mammography

— Dedicated PET scanner for breast imaging

— ClearPEM requirements:
— High detection sensitivity
— Spatial resolution (1-2 mm FWHM)
— Time resolution for backgr. rejection (1-2 ns)

— Shorter exams and/or less dose (370 MBQ)

— Detector concept:
— Two planar heads
— Mammary gland and axilla region exams
— Exam with the patient in prone position

— Adjustable distance between heads and rotation &
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Detector Technology

— 20 mm long LYSO:Ce crystals
— Crystal matrices with BaSO, reflector
— Avalanche Photo Diodes (APD)

— Double readout mode

— Depth-of-interaction (DOI) measurement

6144 crystals 384 APD arrays 192 detector modules
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Frontend ASIC

State of the art detector frontend electronics

Very low noise amplifiers, analog memories and multiplexers
Typical input charge ~30 femto Coulomb

Data driven synchronous architecture

Input:

Max input charge:
Shaping:

Noise:

Clock frequency :
Analog memories:

Output multiplexing:
channels

Power:

192 channels
90 fC

40 ns

ENC ~ 1300 e-
100 MHz

10 samples

2 highest

3 mW/channel
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@\ Frontend Electronics Integration

vt

Compact system inside the Detector Detector
Head: Supermodule

= 6000 APD channels -
T -.|-,;-_,‘_‘_‘ -" b
= 400 HV lines ! e s T e B B
= 160 high speed (600 MHz) output lines
= High frequency clock (100 MHz)
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Data Acquisition System

:. TR@IDCC Board

= CMS-like trigger and data
acquisition system

= System is housed in a =504 U° B el
- - .:.-:r’ i - E = ﬂ .;...:; =
single crate with two i e 2

dedicated buses



@) Detector Services

Control panels
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Detector Head

%
Supermoduie: Detector head :
® groups 24 detector modules ® 4 supermodules
® 2 Front-End Boards ® 1 Service Board
® 4 ASICs with 192 channels ® 2 cooling plates

4 i




Assembled Detector Heads
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To be installed at HGO as soon the civil work is
concluded in the examination room




ClearPEM Examination Bed

PET room at HGO

e Three motion axis of the ClearPEM robot will be moved the examination
bed

* Preparing installation at hospital



Control Workstation
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Background motivation

ISPA group at CERN
(Imaging Silicon Pixel Array)

High-energy semiconductor Low-energ
: ) y
particle tracking detectors I I leeleleey iesier imaging applications

Planar Imaging
SPECT Nuclear Medicine
PET—

Low spatial resolution
(typically 3 to 8 mm)

Compact, handheld and high resolution
gamma camera system




Operation principle

Collimator

Electrostatic shied—m—™ L  ['7

Electrostatic tube
Crystal scintillator




Operation principle
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Operation principle

Analog information
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Operation principle

Analog information
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Technical implementations and results
o
ISPA-tube CRYSTAL SCINTILLATOR

Material YAP:Ce (Yttrium-Aluminiun Perovskite doped with Cerium)
Size 31 mm diameter

Thickness 2 mm

Light yield 10 ph/keV

Decay time 27 ns
Wavelength of maximum emission 370 nm

Absorption efficiency 89% @ 60 keV

Al 95% reflectivity



Final evaluation

SPECT camera ISPA-tube
140 keV point source 122 keV point source
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@) Final evaluation

After a normalization of both test condition setups
(time-activity concentration and energy sensitivity)

100 50
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Adeérito Chaves (Radiocirurgia)



