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Medical Imaging in Clinical Trials
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Worldwide Reliability. In real time



Imaging in Clinical Trials
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IV. Competitive Advantages

Time/Cost Saving

No hardware/software requirements on Trial Sites
Quality Assurance

* Medical Expertise, not just ICT provider

* Common standard PET Scanner Calibration

* Custom Real time Imaging Quality Assessment
* Custom Real time metaData/Image Analysis
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What is a patent?

A patent is the right to exploit an invention
- NO!
ius excludendi alios: the right to exclude others

from making, using, selling or importing an
invention. It confers no enabling right.

Myth - IP is just for (large) companies




Patent Attack Plan

1) software
to cover an unsettled issue

2) hardware
a phantom and its analysis

3) business method (US only)
deprecated

4) algorithm
what is today about
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Algoritmo per Uidentificazione delle
strutture anatomiche e funzionali in
immagini PET/CT
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Refertazione di un esame PET

Analisi visiva: il medico analizza 'immagine identificando possibili
regioni patologiche basandosi su un eccessivo accumulo di attivita

Analisi semi-quantitativa: si confrontano i conteggi delle zone

indicate dal medico con i conteggi in zone di riferimento; ad es
fegato e MBPS

[ Amiswgta ( Bq/ml ) ]

SUV= T
Ainiettata(qu )/peSO ( g )

Analisi quantitativa: si assegna alla regione analizzata un valore che
permetta di stabilire se si tratti di malattia oppure di tessuto sano




PET quantitativa

Molti fattori che influiscono sul SUV

1. Attivita iniettata o lnCOrTect calibration ____Correctcalibration

2. Sincronizzazione degli orologi [« ' o

3. Peso del paziente ‘Ufsu""?= =0 | WUVZ}X =197
- 9. -

4. Tempo di uptake ; “Je 1 | 1& 1

5. Attivita residua

6. Stravasi . ,

7.Scanner PET e s i
8. Ricostruzione delle immagini ot O = | =
9.....

Lockhart JNM 2009

Verifica in tempo
reale della
qualita’
dell'immagine

Inter-calibrazione




Verifica in tempo reale della qualita’
dell’immagine

Controllo di qualita usando
riferimenti interni

polmoni
fegato

Entries 560
Mean 1.924
RMS 0.4733
¥2/ ndf 43.29/24
Constant 48.79+ 2.85
Mean 1.87+0.02
Sigma 0.4377 + 0.0188
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Obiettivo:
identificare in modo automatico il
fegato in :mmagml PET

Come si puo identificare
il fegato?

Il fegato e una delle
regioni:

* piu estese

* piu omogenee

* nella parte destra del
corpo

* jntorno al baricentro




Pixel dimension (x,
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Lalgoritmo:

“ ha una sensibilita del 98.4%
nell'identificare la posizione
del fegato

Y ha una precisione maggiore
del 95% nell’estrarre il SUV
del fegato

v e veloce e robusto

Ma e’ brevettabile?




Patent Requirements

A patentable invention must be:

Novel/New (Not already been disclosed to the public)
Non obvious/Containing an inventive step
Useful/be susceptible of industrial application




Patent Requirements:
1. Novel/New

New in relation to that which is known prior to the
date of filing the application

Known = general availability through the written word
(publications), spoken word (lectures to congress, etc.),
usage, etc.

What is known prior can include public
information that is available anywhere in the
world "




New? Perform a patent search

* Patent information is an invaluable source of research information;
much of what appears in patents does not appear in academic and
technical journals

Data is publicly available (e.g. http://ep.espacenet.com/)

* Most of what is published in patents is not protected, and is therefore
free to use (many patent are abandoned, refused or expired)
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Patent Requirements:
2. The Inventive Step

[t is considered to be an inventive step if it
solves a technical problem in a non-obvious
way

Non-obvious is in relation to a person skilled in
the same field as the invention

The skilled person is an average expert, not as
expert as the inventor




Patent Requirements:
3. Industrial Application

The invention must have at least one practical
purpose (e.g. industrial application) and must be
reproducible

No evaluation of quality or economical factors!
Only the technical qualities are relevant




Patent Sections

* Field of the Invention

* Background of the Invention (Prior Art)

* Summary of the Invention

* Description of the Drawings

* Detailed Description of the Invention
(Specification)

* Claims

* Drawings or Figures (first in US)
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Field of the Invention

FIELD OF TECHMOLOGY

[0001] The present invention relates to diagnostic investigation technigues far images and more specifically it relates to a method for
automatic recagnition of anatomical structures in images obtained by positron emission tomography.

Evidenziare il contesto in cui si muove il
brevetto specificando quale bisogno va a
coprire

NB: For the patent validity the invention has to be described
In a manner which enables a person skilled in the art to
perform the invention



Background of the Invention

BACKGROLIMND

[O002] Positran emission tomodgraphy is a non-invasive diagnostic investigation technigque for images, based on acquisition of images of
the body (ar of an anatomical redion heing examined) of a patientwho has been administered a radiopharmaceutical including a tracer
radionuclide with shart haltlife, which s a positron emitter, bound to biologically active wector molecules. The images are acguired Using
suitahle equipment (PET, Fositron Emission Tomography, scanner) that detects pairs of gamma photons, ariginating from the annihilation
af the pasitrons emitted with electrons.

Specificare qual’e’ 'ambito in cui si muove il
brevetto evidenziando gli elementi necessari ad
individuare quale siano le mancanze della prior
art che hanno portato gli inventori a proporre il

brevetto.




Summary of the Invention

SUIMMARY

[OO04] The present invention generally relates to images obtained by positron emission tomography independently of the type of
tracerradiopharmaceutical that is used. By way of example, fluorodeoxvglucose positron emission tomography (FOG-PETY is a special
technique of diagnostic investigation for images ofthe body of a patient who has been administered a positron-emitting radionuclide bound
to biologically active molecules of FDG, for the purpose of studying their metabolic processes intissues. This investigational technigque has
excellent diagnostic accuracy and is used in particular in oncolagy for staging, restaging and follow-up of numerous oncologic diseases.

[dO045] The intensity of & patient's metabolic activity can be measured by an index called SUN (Standardized Uptake Value), which essentially
represents the ratio of the concentration of the radioactivity in the tissue (organ) under examination to the total radioactivite administered, for
every pixel or for a region of interest in an imaoge.

[000B] The S is defined by the fallowing expressian:

[mathematical formula]

where:

[000T] ARET is the concentration of radioactivity in the tissues atthe time t of acquisition ofthe PET images (expressed in MBofkg) and is
measudred directly by a PET scanner in a manner known per se;

[O008] Ainj is the dose of radiopharmacedtical (expressed in MBD) administered to the patient and measdred at the moment of
administration by means of a dose calibrator known per se;

Esporre i concetti necessari a capire il contesto, la terminologia,
le definizioni, etc... in cui si inserisce il brevetto.

Deve essere esaustivo, I'esaminatore deve riuscire acapire il
brevetto partendo da questa descrizione.




Description of the drawings

BRIEF DESCRIPTION OF THE DRAWINGS

[O023] Further features and advantages of the invention will be explained in more detail in the following detailed description of one
emhbodiment thereof, given as a non-limiting example, referring to the appended drawings, in which:

[O029] FIE. 1 is a flowechart of 2 method for automatic recognition of anatomical structures in images obtained by 2 PET scanner and fo
measurement of the mean and standard deviation of the S of a recognized anatomical structure;

[O030] FIE. 2 shows a patient's anatomic planes and principal axes;

[O031] FIGS. 3a, b and 3¢ are diadrams representing a 30 matrix of a patient's S, processed from PET imadges, in a sagittal, coran:
and axial section ofthe patient, respectively;

[0032] FIGS. 443, 4b and 4c are diadgrams representing the 30 matrix of FIGS. 3a, 3k, 3c of a3 patient's S, rotated and translated, in a
sagittal, coronal and axial section ofthe patient, respectively;

[O033] FIGS. Ga, b and 8¢ are diadrams representing the Jacohian matrix of a patient's S, calculated from the 30 matrix of FIGS. 43,
and 4c, in a sagittal, coronal and axial section of the patient, respectively;

[O0324] FIGS. Ba and Bb are projections of the matrix of a patient's SV in the sagittal direction {on the coronal plane), respectively as m
and standard dewiation of the SILW values in the pixels aligned in sagittal directions;

[O0345] FIG. ¥ is a projection of the Jacobian matrix of a patient's SUW in the sagittal direction (on the caronal plane), as mean of the 510
values in the pixels aligned in sagittal directions;

[O036] FIGS. 8a, 8h and 8¢ are diadrams representing a sampling of the matrix of the S projected on the coronal plane using the me

Descrizione delle figure allegate al brevetto




Detailed description

DETAILED DESCRIPTION

[0041] Referring to the flowchart in FIG. 1, a method is described below for automatic recognition of anatomical structures inimages
abitained by a PET scanner and far measuring the mean 3L in the volume of the aforementioned anatomical structure thus recognized, in
which the method is applied, purely as a non-limiting example, to a patient's liver,

[0042] In step 100, a 30 matrix of data, PIEELijk, representing the contents ofthe PET images, inwhich the data include for example the
dimensions of each pixel, the thickness of the volume subtended at the pixel and the detected value ofthe S1L% at the space coordinates
i,],k identified with reference to a predetermined arigin of the principal axes of the patient, i.e. of the longitudinal, sagittal and transwverse
axes, is acquired as a DICOM file (Digital Imaging and COmmunications in Medicine, the standard that defines the criteria far the
communication, wisualization, storing and printing of information of 2 biomedical type, for example radiological imaoes).

[0043] FIG. 2 showes the anatomic planes and the principal axes of a patient, used in the fallowing of the description. The sagittal plane is
lahelled M5, the frontal or coronal plane is [abelled MF, and the transverse plane is labelled MT. The [ongitudinal axis (coordinate i) is
labelled AL, the sagittal axis (coordinate ) is [abelled AS, and the transverse axis (coordinate 1) is labelled AT,

[0044] FIGS. 3a, 3b and 3c are diagrams representing a 30 matrix of a patient's 31U processed from PET images, in a sagittal, coronal
and axial section of the patient, respectively.

[004a] Advantageously from the header ofthe same DICOM file, some tags indicative ofthe position and arientation of the patient's image
are extracted for reconstructing the 30 matrix in SLUYIjK units in real space.

Descrizione dettagliata (come non mai) facendo
attenzione a non scendere nel particolare quando
non necessario




Claims

The EFD does not accept any responsibility for the accuracy of data and information ariginating from other authorities than the EPO; in
paticular, the EFQ does not guarantee that they are complete, up-to-date or fit for specific purposes.

1. Method for the automatic recognition of anatomical structures in imades obtained by positron emission tomography, characterized in that
it comprizes the following steps:

acquisition of a 30 matrix of data including standardized uptake values, S1Vs, associated to a plurality of PET pixels in an anatomic volume
of a patient;

calculation ofthe Jacokian matrix of said 30 matrix of standardized optake values, SUs, and determination of the isotropic variation of the
standardized uptake walues, SLVs, of each pixel with respect to adjacent pixels, in three predefined orthogonal reference spatial directions;
projection, along a predetermined anatomical direction of projection, of said 30 matrix of standardized uptake values, SN, or of said
Jacohian matrix of the 30 matrix of standardized uptake values, SLVs, on an anatomical reference plane;

location of at least one two-dimensional minirmum of said matrix of standardized uptake values. S0z, or of said Jacohian matrix of the

Attenzione: non e’ detto che tutti i claims debbano
passare I'analisi ma e’ necessario che quelli
fondamentali ci siano

QOGO
U3 RO

6. Wethod according to claim 2 any one of the preceding claims, wherein said projection is abtained by calculating the mean orthe standard
deviation ofthe values of said 30 matrix of standardized uptake values, SUWs, or of said Jacobian matrix of the 30 matrix of standardized
Uptake values, SLNWs, along a projection direction.




Drawings

projGrad_MatrbOSUV

FIG.7

I drawings sono fondamentali. le parole
possono essere interpretate ma un disegno
e’ auto-esplicativo.
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Centro raccolta colture microrganismi

Grazie per I’attenzione




La scelta dei paesi

o

Acceplanoe Translate EFD Validation
171 03] Notice] chaims & pay pubCatEon ([l dus data
fees o EPO of grant

European
.0) Patent
Office

m—
4 months Amonths ﬁ )
—



Europdisches
Patentamt

S Espacenet

Patent Offlce
Patent search

Office européen
des brevets

Deutsch  English  Frangais
Contact

Change country ~

44 About Espacenet Other EPO online services -

Refine search —+ Eesults -+ US2018055633 (&1)

Bibliographic data: US2016055633 (A1) — 2016-02-25

Bibliographic data

W I rry patents list Previous 1074 » Mext @ Global Dossier B Report data error &= Frint
Description
Claims
N METHOD FOR THE AUTOMATIC RECOGNITION OF ANATOMICAL STRUCTURES IN IMAGES DBTAINED

BY POSITROMN EMISSION TOMOGRAPHY, SYSTEM AND COMPUTER PROGRAM FOR PERFORMING SAID
Criginal document METHOD

Citing documents Page hookmark IUS2016055633 (A1) - METHOD FOR THE AUTOMATIC RECOGHITION OF AMATOMICAL STRUCTURES [N
INPADOC leoal status IMAGES OBTAINED BY POSITROMN EMISSION TOMOGRAPHY, SYSTEM AND COMPUTER PROGRAM FOR
o
_ PERFORMING SAID METHOD
IMPADOC patent farmily

Inventor(s): BERTOME ELISA [IT]; CERELLO PIERGIORGIO [IT]; GHALWIE STEPHARE [IT]; GALLAMIMI AMDREA [IT];
STAMCLU ALERANDREL MIHAIL CRISTIARN [IT] +
Quick help
Applicant(s): DTSRI T +
-+'What iz meant by high quality
text as facsimile? Classification: - international: ASTR6/00; A6 TRG/03; GO6TF00; GOSTTGD
+What does A1 A2 Adand B
stand for after & European - cooperative: AG1B6/037; AG1BG6/50; GOGT7/0012; GOGT7/004; GOGTZ0081; GOGTF/606; GOET22071 0104,
puhblication numkber? GOETZ2207I20004
-+What happens if | click on "in my
patents list'? Application number: 3201414781218 20140416
=+ihat happens if| click on the
"Register" hutton®? Priority number(s): 1T2013TO00306 20130417 ;Wo20141B60758 20140416
-+ Wk are some sidehar options
deactivated for certain Also published as: [DOWO2014170838 (A1) —+ITTOZ0130306 (A1) [ EP2987T141 (A1)
documents?

-+ How can | bookmark this page?

Wb Admae o lict of dacnrnante




Grazie per [’attenzione

Per info o domande: chauvie.s@ospedale.cuneo.it




	Diapositiva 1
	SC Fisica Sanitaria Ospedale Santa Croce e Carle, Cuneo
	Diapositiva 3
	Diapositiva 4
	Diapositiva 5
	Diapositiva 6
	Diapositiva 7
	Diapositiva 8
	Diapositiva 9
	Diapositiva 10
	Diapositiva 11
	What is a patent?
	Patent Attack Plan
	Diapositiva 14
	Diapositiva 15
	Diapositiva 16
	PET quantitativa
	Diapositiva 18
	Come si può identificare il fegato?
	Diapositiva 20
	L’algoritmo:
	Patent Requirements
	Patent Requirements: 1. Novel/New
	New? Perform a patent search
	New? Perform a prior search
	Patent Requirements: 2. The Inventive Step
	Patent Requirements: 3. Industrial Application
	Patent Sections
	Diapositiva 29
	Diapositiva 30
	Diapositiva 31
	Diapositiva 32
	Diapositiva 33
	Diapositiva 34
	Diapositiva 35
	Diapositiva 36
	Diapositiva 37
	Diapositiva 38
	Diapositiva 39
	Diapositiva 40

