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Giammarino, RAUL GIAMPA', RICCIO GIANFRANCO, Claudio Gibilisco, Maria Giorgianni,
Ligia Giraldo, Carlo Giuberchio, Valeria Giudice, Gaetana Marcella Giuffrida, Mario Giuli,
Catiuscia Giuli, David Giuliani, Marco Giurisato, Dina Goione, Valerio Gonella, Dariena Gonzalez
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Grossi, Maurizio Guarino, Agata Guarrera, Melania Guarrera, Annamaria Guerra, Marco Guerra,
Franco Guerrazzi, Rosita Gugliotta, Letizia Gulizia, Ella Gustafson, Sirine Haj Sassi, Richard
Hallett, Bea Bea Hedstrom, Borje Helgesson, Christopher Hill, EJ Hoffer, Graeme Hosking, RITA
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Ricci, Maela Riccietti, Patrizia Rigliaco, Antonio Rigoni, Francesco Rimicci, Gilberto Ripanti,
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Davide Saraceno, Pietro Sardo, Roberto Saretti, Luigi Sarzani, Daniela Sassara, Francesco Scafuro,
Ambra Scaglia, Palmiro Scalambrin, Dorotea Scalia, Ezio Scariolo, Giuseppe Scatigna, Massimo
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Sorace, Emilio Sorbara, Erika Soriente, Pina Sorrentino, Katia Sorvillo, Sergio Sotgiu, Isabella
Soverino, Alessandra Sozzi, Frank Spadaro, Giovanni Sparano, Stephen Sparta, Domenico
Speciale, Kent Spielmann, Manuela Spiga, Roberto Spiga, Rosa Spina, Rosa Rita Spina, Mauro
Sportelli, Andrew Steffee, Dawn Stickney, Marina Stocco, Maria Letizia Strano, Filomena Sulli,
Angela Sulli, ALESSIO SUNDAS, Cristina Taccini, Francesca Taglialatela, Fabio Taibbi,
Alessandra Tallarita, Nita Mae Tannebaum, Maria Silvia Tartaglione, Paolo Teobaldi, Carolina
Tiengo, Enrico Tocci, Valeria Tognoli, Rosa Tognon, Valeria Toletti, Luciana Toletti, Claudio
Franco Tolu, Gabriele TOLU, Antonio Toma, Giuseppe Tomaselli, Umbertina Tomaselli, Giovanni
Tomasello, Amina Tomasi, Silvia Tombolella, Davide Tondi, Eros Tormena, Rossella Tortorici,
Lucrezia Tortorici, Gail Townsend, Gaetano Trainito, Francesca Triscari, Carlo Trombetta, Sergio
Tronci, Claudia Trussardi, Renato Tubere, Christian Turatti, Marcella Turco, Aldo Turco, Bruno
Turrisi, Katia Tusa, Emanuele Umberto, Caterina Urzi, Simona Vacca, Nuccia Valenti, Valentina
Valentini, Mariapia Valentini, Umberto Valentini, Sonia Valeriani, Giuseppe Vanni, Carlo
Vassotto, Alessandro Vastola, Bruno Vendemia, Silvia Vergani, Danilo Verra, Maria Viera
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Wade, Donna Williams, Fernandez Moreno Yisel, Chiara Zanardi, Ennio Zanghri, Luca Zappal...,
Wanni Zarpellon, Maria Pia Zavanelli, Silvana Zaza, Massimo Zito, Valentina Zoppi, Radiana
Zottarel.
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ABSTRACT: Despite annual cancer costs of $741 billion/yr ($750/citizen), the 38 most
industrialized nations had only 5% reduction in cancer deaths over the past 50 yrs (heart
disease was reduced by 64%). This article provides links to source data (from
Government Agencies and World Health Organization “WHO-), easily verifiable by
laymen. It analyzes why cancer treatment costs increased about 100 times over the past
50 yrs and why cancer death reduction is nearly the same in less industrialized countries
with much lower costs. It analyzes past errors to help correct them and identify new
ways for the future. One striking solution is Crosetto’s innovation for improving particle
detection (recognized by an int’l review panel at FERMllab, 1993). When applied to
medical imaging technology, it can drastically reduce cancer deaths. Together with his
other inventions, Crosetto conceived the innovative 3D-CBS technology
(www.crosettofoundation.org/uploads/335.pdf), 400+ times more efficient than current
5000+ PET. The results of these innovations can greatly reduce radiation dosage and
costs, which permits extensive screening for early cancer detection of high risk people
(essential for cancer survivors). Since this drastically increases the chance of survival of
high risk patients, the immediate funding of Crosetto’s innovative 3D-CBS project is
imperative. If not, other solutions claiming greater potential should be pointed out,
such as a forum organized for reviewers and authors claiming higher impact. Each
author needs to support claims, consistent with the law of nature and ultimately judged
by experimental results. This article provides procedures to ensure funding only the
best proposals. Because the goal of cancer research is to promote solutions to greatly
reduce premature cancer deaths at lower cost per life saved, each proposal should
clearly state estimated death reduction, costs and when results will be achieved.

The above abstract has been translated in the following languages.

*
Chinese , (www.crosettofoundation.org/uploads/357.pdf)
]
Dutch I, (www.crosettofoundation.org/uploads/359.pdf)
N\ A
English PA, (www.crosettofoundation.org/uploads/339.pdf)
French , (www.crosettofoundation.org/uploads/341.pdf)
German » (Wwww.crosettofoundation.org/uploads/357.pdf)
Italian (www.crosettofoundation.org/uploads/343.pdf)

Japanese , (Wwww.crosettofoundation.org/uploads/358.pdf)
Portuguese , (www.crosettofoundation.org/uploads/345.pdf)
Russian - (www.crosettofoundation.org/uploads/370.pdf);
Spanish (www.crosettofoundation.org/uploadsB42.pdf)
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This abstract (together with the one on page 12, specific to the 3D-CBS innovative
technology targeted to early cancer detection) was submitted to the Workshop on Physics
for Health organized by CERN, the renowned research center (that received over $12
billion to build the most powerful machine in the world for particle detection) with the
expectation that they will guarantee the correct scientific procedure that will identify and
support the best innovations targeted to the benefit of current and potential cancer
patients.

For true progress in oncology research which translates into significant reduction of
premature cancer deaths, a paradigm change is needed. For years, current practices for
identifying research projects for funding has been missing a fundamental concept that has
allowed projects which would ultimately achieve significant reduction in premature
cancer death to be overlooked, misunderstood, and ultimately unfunded.

It is the responsibility of those deemed to be the greatest experts in the Domain of
Physics Applications in Life Science, specifically CERN decision makers and scientists,
to make this paradigm change, and thus recognize innovations through a fair “peer
review” process where experts, reviewers, and proposers of innovations while meeting
together, all have to provide scientific arguments in agreement or disagreement
(accept/reject) with someone’s else claim so that innovations benefitting the patient will
not be missed, delayed or blocked. If agreement is not reached, they should agree on the
least expensive experiment to place judgment where it belongs: “to the law of nature,”
not to the opinion of a reviewer or of an influential scientist, so that innovations
benefitting the patient will not be missed, delayed or blocked.

Physicians, cancer patients and the public are looking to CERN to make this happen.
We are gratified that CERN has taken charge of the problem by organizing this
workshop. Now we must help to make this happen by working together.

This workshop was announced on 23 November 2009 with the following title and

purpose:

WORKSHOP: “PHYSICS FOR HEALTH IN EUROPE”

(Towards a European roadmap for using physics tools in the development
of diagnostics techniques and new cancer therapies)

CERN is pleased to announce the first workshop on Physics for Health in Europe
which will be held at CERN, Geneva, Switzerland, on 2- 4 February 2010.

The purpose of the workshop is to review the progress in the
domain of physics applications in life science

Full program: http://physics-for-health.web.cern.ch/physics-for-health/
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The team of influential people reviewing progress in the domain of physics applications
in life science, to be introduced by CERN Director General Rolf Heuer
(rolf.heuer@cern.ch), consists of: CERN Research & Scientific Computing, Sergio
Bertolucci (sergio.bertolucci@cern.ch); Chairman of the session: Radiology in therapy
and space science, Marco Durante (m.durante@gsi.de); Chairman of the session:
Radioisotopes in diagnostics and therapy, Jean-Francois Chatal (chatal@arronax-
nantes.fr), Rapporteur: Ulli Koster (koester@ill.eu); Chairman of the session:
Prospects in medical imaging, Alberto del Guerra (alberto.delguerra@df.unipi.it),
Rapporteur: Wolfgang Enghardt (wolfgang.enghardt@oncoray.de); Chairman of the
session: Novel technologies in radiation therapy, Ugo Amaldi (ugo.amaldi@cern.ch),
Rapporteur: Jean-Emmanuel Faure (European Commission, Brussels) (jean-
emmanuel.faure@ec.curopa.cu); and the other members of the Program Committee:
Steve Myers, Director for Accelerators and Technology (steve.myers@cern.ch);
Bleddyn Jones (bleddyn.jones@rob.ox.ac.uk); Emmanuel Tsesmelis
(emmanuel.tsesmelis@cern.ch); and Manjit Dosanjh (manjit.dosanjh@cern.ch) who
selected topics, speakers and best posters toward the declared purpose of reviewing the
progress in the domain of physics applications in life science for maximizing the
reduction of premature cancer deaths at the minimum cost per life saved compared to
current costs.

As the proposed document to support enhanced accountability in cancer research to
support the purpose of the workshop, a compilation of responses from the form
“Enhanced Accountability in Cancer Research” will provide the tool to move in that
direction. Following is a blank form followed by an example of one completed by a
researcher.
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ENHANCED ACCOUNTABILITY IN CANCER RESEARCH

In order to achieve, as soon as possible, the maximum reduction in cancer deaths at the
minimum cost for each life saved compared to current costs and allow for the possibility
of a high rate of return on investment from long term research, it is necessary that each
researcher submitting a cancer research project explain how their research would benefit
current and potential cancer patients providing the information listed in the following
form:

1. Cancer research title:

2. Principal Investigator — P.I. (Researcher proposing the research)

3. Category

a) Category 1 _ fundamental research (long term results available over ten
years from now) or

b) Category 2 immediate application (results in reduction in cancer
deaths and cost in less than 10 yrs)

4. Estimated percentage of lives saved annually from premature (< 75 years of
age) cancer death %

5. Scientific arguments supporting estimate (provide website or email address)

Cost per life saved compared to the current costs
Total cost of the project

Estimated date of results from the time full funding is provided

w L N o

Results Measurement Plan showing how estimates can be verified
experimentally. (For example: a safe test on a representative sample of
10,000 people ages 50-75, selected from a population in a location with a
constant cancer death rate of 50 deaths per year recorded over the previous
20 years). (provide website or email address).

Email Address: Date:
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It is of greatest importance that the following points be respected by all parties.

1. Research proposals will be divided into two priority lists referring to different
funding pools in order not to penalize long-term research: one list for fundamental
research and one for immediate short term results.

2. CERN must be responsible for organizing meetings for PI’s to meet in their category
group in order to support their claims and answer questions from colleagues and
reviewers in a true “peer review” process.

3. Research institutions who participate are required to adhere to such standards that
will free them from dereliction of their duties and remove fraudulent research from
funding consideration.

The resulting two lists will be of use by organizations, governments and private donors to
evaluate which proposals provide the best scientific arguments for reducing cancer deaths
at the lowest cost per life saved compared to current costs.

Cancer research projects that cannot provide an estimate will not be funded. Those
who cannot support their claims with scientific arguments will not be funded. Once
funded, those who do not deliver what they promise after two years from the agreed date
will have their funding cut.

IN THIS WAY, ONLY RESEARCH PROJECTS THAT HAVE REAL POTENTIALTO
DELIVER RESULTS WILL BE FUNDED AND MONEY NO LONGER WASTED WHILE
GOOD PROJECTS GO UNFUNDED.

As an example, the following data was provided by the research Principal Investigator
(P.I.) Dario Crosetto on his 3D-CBS project targeted to early cancer detection.
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ENHANCED ACCOUNTABILITY IN CANCER RESEARCH

In order to achieve, as soon as possible, the maximum reduction in cancer deaths at the
minimum cost for each life saved compared to current costs and allow for the possibility
of a high rate of return on investment from long term research, it is necessary that each
researcher submitting a cancer research project explain how their research would benefit
current and potential cancer patients providing the information listed in the following

form:

A N

Cancer research title: 3D Complete Body Screening (3D-CBS) for Early
Cancer Detection Targeted to Reduce Premature Cancer Death at a
Lower Cost per Life Saved Compared to Current Cost

Principal Investigator — P.I. (Researcher proposing the research)
Dario B. Crosetto

Category
c) Category 1  fundamental research (long term results available over ten
years from now) or

d) Category 2 X immediate application (results in reduction in cancer
deaths and cost in less than 10 yrs)

Estimated percentage of lives saved annually from premature (< 75 years of
age) cancer death  33%

Scientific arguments supporting estimate (provide website or email address)
http://www.crosettofoundation.com/uploads/134.pdf

Cost per life saved compared to the current costs: _ 1/40
Total cost of the project: $15 million (to build three 3D-CBS devices)
Estimated date of results from the time full funding is provided 3 years

Results Measurement Plan showing how estimates can be verified
experimentally. (For example: a safe test on a representative sample of
10,000 people ages 50-75, selected from a population in a location with a
constant cancer death rate of 50 deaths per year recorded over the previous
20 years). (provide website or email address). The test foreseen conforms
to the example given above. See description at
www.crosettofoundation.org/uploads/33S.pdf

Email Address: info@crosettofoundation.org Date: 02/02/2010
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The second abstract regarding the 3D-CBS technology, submitted to the workshop on
Physics for Health by the author Dario Crosetto, follows:

ABSTRACT

PROGRESS IN THE DOMAIN OF PHYSICS APPLICATIONS IN LIFE SCIENCE WITH THE
3D-CBS INVENTION FOR SUBSTANTIAL REDUCTION OF PREMATURE CANCER DEATHS:
AN OPTIMIZED PET FOR LOW COST, LOW RADIATION DOSE, HIGH EFFICIENCY CANCER

SCREENING

Dario B. Crosetto

Crosetto Foundation to End Premature Cancer Deaths, 900 Hideaway PI.- DeSoto, TX 75115 — USA.
Email: crosetto@att.net — www.crosettofoundation.org

Experimental data demonstrate early detection obtainable through screening people at
high risk saves lives. Signals most reliable for early detection show change in
metabolism (up to 70 times higher in cancerous cells) at the molecular level. Early
detection is achieved by accurate capture of all possible signals from tumor markers
showing abnormal metabolism. Current PET exams are costly and require a radiation
dose over 10 times higher than ICRP recommends as safe for screening. Innovative 3D-
CBS technology can capture simultaneously and accurately maximum signals from
tumor markers from all organs to identify the smallest anomaly, at lower cost per signal
captured, requiring minimum radiation. Increased efficiency and lower cost are
obtained by the interrelation of inventions in physics, geometry, data-flow, system
architecture, electronics, detector assembly, etc. This workshop, designed to stimulate
discussion, provides an ideal opportunity to understand these complex interrelations
and details of this invention through an oral presentation with answers to audience
questions. Innovations enable the construction of a cost-effective 3D-CBS device
(www.crosettofoundation.org/uploads/336.pdf) with longer FOV, using economical
crystals capable of accurate measurement of, a) total photon energy by weighting
signals from 9 electronic channels, not current PET’s 4; b) photon arrival time (TOF); c)
spatial resolution of incident photons in the crystal: “x, y” coordinates and DOI; d)
signal-to-noise ratio, possible because of capability to execute complex algorithms in
real-time, sustaining high input data rate. Higher efficiency and more accurate
measurements allow early diagnosis of cancer with reduction of false positives and false
negatives at a lower examination cost.
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The above abstract has been translated in the following languages.

*
Chinese - (www.crosettofoundation.org/uploads/357.it.pdf);
|

Dutch I (www.crosettofoundation.org/uploads/359.it.pdf);
N\ LA

English AN (www.crosettofoundation.org/uploads/339.it.pdf);

French I (www.crosettofoundation.org/uploads/341.it.pdf);

German (www.crosettofoundation.org/uploads/343.it.pdf);

Italian l] (www.crosettofoundation.org/uploads/340.it.pdf);

g
Portuguese (www.crosettofoundation.org/uploads/345.it.pdf);

Japanese (www.crosettofoundation.org/uploads/358.it.pdf);

Russian - (www.crosettofoundation.org/uploads/370.it.pdf);

Spanish - (www.crosettofoundation.org/uploads/342.it.pdf);

The author’s biography translated in the following languages may be found at:

N\[ LA
English PAIRN (www.crosettofoundation.org/uploads/354.pdf);
French I I (www.crosettofoundation.org/uploads/356.pdf);
German (www.crosettofoundation.org/uploads/355.pdf);
Italian l] (www.crosettofoundation.org/uploads/354.it.pdf);

Portuguese (www.crosettofoundation.0rg/uploads/355.it.pdf);

Spanish (www.crosettofoundation.org/uploads/356.it.pdf);

To allow the reader to understand in more detail the 3D-CBS innovative technology, the
latest article by Crosetto accepted for publication is reproduced here with one additional
figure and one table to facilitate comprehension. This article available at:
http://villaolmo.mib.infn.it/icatpp11th 2009/accepted/radiotherapy%20and%20medicalin
strumentations/crosetto.pdf, was accepted for publication on December 2, 2009, in
“Astroparticle, particle and space physics, detectors and medical applications.” Editor:
World Scientific, 2010.
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FUNDING 3D-CBS:
CHANGING THE ROLE OF PET FOR CANCER SCREENING

DARIO B. CROSETTO

Crosetto Foundation, 900 Hideaway Place, DeSoto, TX 75115, USA
E-mail: info@crosettofoundation.com — www.crosettofoundation.org

The role of Positron Emission Technology (PET) should be changed with use of the 3D-
CBS (Three Dimensional Complete Body screening) for maximizing the capture of signals
that will detect minimum abnormal metabolism (or other biological processes),
achievable by capturing simultaneously and accurately as many signals as possible from
the tumor markers from all organs of the body in order to identify the smallest anomaly,
at the lowest cost per signal captured and requiring the minimum radiation to the
patient. This paper provides scientific arguments for setting new parameters for
industry to establish the correct relation between the goal of obtaining substantial
reduction in cancer deaths and the implementation of innovations and technology that
will provide the expected results through early cancer detection.

1. Introduction - Facts & Figures - dimensions of the problem

In the 38 industrialized countries, [1] identified as those with “Very High Human
Development” with a total population of 989 million,

the total cost for cancer is 3741 billion/year.

This cost, calculated as the total cost for cancer’” in the U.S. in 2008 is $228.1 billion,
divided by the population as of July 1%, 2008 of 304 million [2],

equals $3750/per-capita annually.

Despite such high costs, every year among this population of 989 million of the most
industrialized countries'®, cancer takes the highest toll of

one million premature deaths per year
just in the group 50-75 years of age,

more than any other disease, war or other calamity [3].

7 ¢228.1 billion total, split as $93.2 billion for direct medical costs (total of all health
expenditures); $18.8 billion for indirect morbidity costs (cost of lost productivity due to illness);
and $116.1 billion for indirect mortality costs (cost of lost productivity due to premature death).

® The 38 most industrialized countries listed by the Human Development Index (HDI) are:
1. Norway, 2. Australia, 3. Iceland, 4. Canada, 5. Ireland, 6. The Netherlands, 7. Sweden, 8. France,
9. Switzerland, 10. Japan, 11. Luxemburg, 12. Finland, 13. United States, 14. Austria, 15. Spain, 16.
Denmark, 17. Belgium, 18. Italy, 19. Liechtenstein, 20. New Zealand, 21. United Kingdom, 22.
Germany, 23.Singapore, 24. Hong Kong, 25. Greece, 26. South Korea, 27. Israel, 28. Andorra, 29.
Slovenia, 30. Brunei, 31. Kuwait, 32. Cyprus, 33. Qatar, 34. Portugal, 35. United Arab Emirates, 36.
Czech Republic, 37. Barbados, 38. Malta

14 | Crosetto Foundation to End Premature Cancer Deaths www.crosettofoundation.org


http://en.wikipedia.org/wiki/Developed_country
http://en.wikipedia.org/wiki/Human_Development_Index
http://en.wikipedia.org/wiki/Human_Development_Index
http://en.wikipedia.org/wiki/List_of_countries_by_population
http://www.cancer.org/downloads/STT/500809web.pdf
http://www.cdc.gov/nchs/data/nvsr/nvsr53/nvsr53_15.pdf

Funding 3D-CBS: Changing the Role of PET for Cancer Screening | 02/02/2010

The $93.2 billion direct medical expenditures for cancer in the U.S. in 2008 [2]
were about 100 times
those of 50 years before (in 1963 only $1.2 billion [4]), while the
increase in cost of living was only 3 times.

During the past 50 years reduction in cancer
death has been recorded as a mere 5% [5],
while for heart disease the reduction was 64%.

That the direction in cancer research needs to be changed to make it more
efficacious is proven because the reduction of cancer deaths is not much different in
less developed countries.

In 1993 a major scientific review of a breakthrough technology invented by the
author, the basis for a substantial reduction in premature cancer deaths that would already
have been achieved if funded, was recognized valuable by an international review panel
of scientists from major research centers (FERMIlab, CERN, etc.), the most prestigious
universities (Chicago, Michigan, Irvine, etc.) and leading industry (DEC). In one month
in 1992, the innovation was presented at three international conferences in Europe and
the U.S. and two of the author’s articles were published in peer reviewed scientific
journal Nucl. Instr.[6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22].
Surprisingly, 17 years after the invention was recognized and approved, and during the
past 12 years when the author submitted proposals to implement ALL his inventions
related to medical imaging for early cancer detection, no funds were awarded.

Had a mere 0.0002% of'those $8 trillion [23] cancer cost
incurred during the past 12 years been diverted to such an
award, it would have resulted in over 33% reduction in
premature cancer deaths instead of the 2% realized. (See
details at: www.crosettofoundation.org/uploads/330.pdf)

2. What is Cancer, how is it manifested and how can it be defeated?

Cancer is a disease characterized by the mutation of normal body cells into cancerous
cells whose main characteristic is out of control reproduction, and transported through
the blood stream to other distant tissues (metastasis).

Experimental data [24] confirm that cancer diagnosed at an early stage, at the
development of the very first cancerous cells, has 90% to 98% probability of
resulting in a life saved. Development of cancerous cells can be associated with signals
related to changes in: odor, temperature, tissue density, fluorescence, metabolism,
perfusion, etc. Among all these signals, the ones most reliable and useful for early
detection are those showing change in metabolism (up to 70 times higher in cancerous
cells) and other biological processes at the molecular level, even before symptoms or
morphological changes occur (e.g. change in tissue density that will be detected at a later
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stage by mammogram, X-rays, CT, MRI, Ultrasound, etc.).

3. Limits of current PET overcome by the 3D-CBS invention

Due to their low efficiency, the current over 5,000 Positron Emission Tomography (PET)
devices cannot provide early detection because they capture and inaccurately measure
only one signal out of 10,000 from the tumor markers. Current PET examinations are
costly and require a radiation dose over ten times higher than the level recommended by
ICRP as safe for screening).

The innovative 3D-CBS technology can capture and accurately measure 1 out of 25
signals from the tumor marker (400 times efficiency improvement) allowing
achievement of true safe early detection, cost effectively. This will change the current
role of PET from that of measuring the dimension of tumors mainly detected at an
advanced stage using other procedures, with the limited goal of helping the physician
with prognosis and justification for the use of expensive treatments that in most cases
will not save lives, to that of a safe screening device for efficacious early detection of the
start of cancer development in asymptomatic patients at high risk (or the restart of
activity in cancer survivors). It is this early detection that has been shown to save lives.

3.1. Basic invention of 1992 relative to the increase in efficiency

The basic invention in 1992 of the 3D-Flow [11, 15] parallel-processing system (Figure
1) made possible execution of complex real-time algorithms for a time longer than the
time interval between two consecutive input data with the capability of neighboring data
correlation with no boundary. This provides the advantage of full utilization of all the
radiation — nothing is lost.

The solution is much more critical for Medical Imaging than for Particle
Physics. In Particle Physics, inefficiency only causes a delay and higher cost in
discovering new particles. Much more serious and damaging, inefficiency in Medical
Imaging devices increases the cost for health care, and also requires administering a
higher radiation dose, dangerous to the patient, does not provide the necessary sensitivity
to diagnose cancer at an early stage, and is not accurate enough to be able to reduce false
positives and false negatives.

Figure 1 shows data flow at clock 11t and 12t of Table 1.

Table 1 shows the sequence of the packages of data in different times in one 3D-
Flow electronic channel. A package of data contains information received at a given time
from a “detector channel” of the 3D-CBS (Three-Dimensional Complete Body
Screening) detector.
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Figure 1 The figure shows the flow of data during two clock cycles in an electronic channel
of the 3D-Flow parallel-processing system that, at each clock, acquires a data package in input and
provides a result at output, allowing each processor the number of clocks necessary to execute the
entire algorithm, which is equal to the number of processors of the chain times the number of
clocks. In the event the input data rate increases, or it is necessary to execute a more complex
algorithm requiring more time, the problem can be solved by increasing the number of stages in the
chain.

Table 1 Sequence of data packages in a 3D-Flow electronic channel.

Clock | Stage (1d) | Stage (2d) | Stage (3d) | Stage (4d) | Stage (5d)
Proc. |Reg.| Proc. |Reg.| Proc. [Reg.] Proc. [Reg.]| Proc. [Reg.
(1d) | (1d)] (2d) [(2d)] (3d) [(3d)] (4d) |(4d)] (5d) |(5d)

1t 1

2t 1 i2

3t 1 i3 2

4t 1 i4 2 i3

5t 1 i5 2 i4 3

6t 6 rl 2 i5 3 i4

7t 6 i7 2 rl 3 i5 4

8t 6 i8 7 r2 3 rl 4 i5

9t 6 i9 7 i8 3 r2 4 rl 5

10t 6 (il0] 7 i9 8 r3 4 r2 5 rl

11t | 11 | r6 7 il10]|] 8 i9 4 r3 5 r2

12t | 11 |i12] 7 ré 8 [il0] 9 rd 5 r3

One should note that data-package No. 1 stays in the first processor of the first stage
for five cycles, while four data-packages (i2, i3, i4 and i5) are passed forward (via the
“bypass switch”) to the next stage.

Crosetto Foundation to End Premature Cancer Deaths www.crosettofoundation.org | 17



02/02/2010 | CERN Workshop: Physics for Health (Physics Applications in Life Science)

For example at clock 6t, while station 1d receives data-package No. 6, at the same
time, it outputs results rl relative to the data processed previously. This result “rl” is then
transferred to the output of the 3D-Flow system without being processed by other stages.

Each package of input data stays in a 3D-Flow processor for a time equal to about
five times the time interval between one data package and the next.

3.2. Additional inventions related to early cancer detection

Additional inventions published by the author since 2000 [12, 13, 14, 16, 17] relate to the
specific application of the innovation to medical imaging in the areas of physics,
mechanics, geometry, data-flow, system architecture, electronics, coupling between
detector and electronics, etc.

These inventions allow for a simple system, although the detector length has been
increased and more information is extracted using more economical crystals, with

the result of providing at a reasonable cost a much
more powerful system not previously envisioned.

The optimized improvements are the right balance between the extension of the
Field Of View (FOV), the cost of the crystals, a simplified detector assembly, and novel
electronics at lower speed and greater economy.

This second milestone is not merely an invention of a new real-time algorithm or
electronics, but several unusual, innovative ideas underlying this system that require
thorough, careful study of the 3D-CBS system as a whole and each of its parts
separately.

One cannot just skim over any part and hope to achieve a comprehensive
understanding of a single part, let alone an assessment of the synergy of the entire
system.

It is not sufficient to understand the functioning of the 3D-Flow system and of the
algorithm, but is necessary to understand their interrelationship, together with their
interrelationship with other factors such as technical, economical, etc.

The synergy of all these inventions allows capturing more accurately all possible
signals from tumor markers at a lower cost for each signal captured providing the
physician more accurate measurements of five parameters that allow early diagnosis of
cancer and the reduction of “false positives” and “false negatives™ at a lower examination
cost. These five parameters are:

1. Accurate measurement of total photon energy, using the signals received from 9
electronic channels (rather than 4 as used in current PET), allows discrimination of
“good events” from “scatter events”.

2. Accurate measurement of the photon arrival time (TOF) that allows discrimination
of “good events” from “randoms” and “multiple” events.
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3. Accurate measurement of the spatial resolution referred to the ‘x’ and ‘y’
coordinates (distance in the axial and 90° with respect to the axial direction of the
impact of the photon into the surface of the crystal. Centroid calcu-lated based on
3x3 array rather than a 2x2 array as used in current PET)

4. Accurate measurement of the photon Depth Of Interaction (DOI) which allows
elimination of the parallax error.

5. The improved signal-to-noise ratio makes it possible because of the capability to
execute complex algorithms in real-time, while sustaining at the same time a high
input data rate.

The new concepts are proven by logical arguments in articles, [7, 11, 12, 13, 15], by
simulation (Sections 11, 12 of [11], Appendix of [15], Chapter 13 of [12]), by
construction of the innovative parts in working hardware [17] and by experimental
results of third parties (i.e. Siemens [25]) confirming the author’s claims.

These accurate measurements allow extraction of a maximum amount of useful
information from each photon emitted, providing the highest possible spatial resolution
and highest sensitivity using any type of crystal one chooses. This allows precise
pinpointing of the tumor (as permitted by the intrinsic limitation of the radioisotope) at
its earliest possible stage.

Higher efficiency and accuracy of 3D-CBS technology greatly improves sensitivity
and specificity and reduces false positives and false negatives.

This innovative 3D-CBS technology passed several international scientific reviews
extended to world participation in real-time via webcast (2003 in Dallas [19], 2008 in
Rome [26]), and was presented recently by the author during over 100 hours
presentation/discussion (most are available on video) with professionals at hospitals,
universities, research centers (including Nobel Laureates at Erice on August 23, 2008
[22] and at CERN, via web EVO meeting on August 26 2008), to decision makers and
citizens at city halls, province meetings with government representatives, cancer
organizations, etc.

No professional has provided any valid criticism supported by scientific arguments
to invalidate the author’s claims. 50,000 scientists affiliated with CERN recently
received the author’s key explanation [27] of the fundamental innovation that had
been misinterpreted by a reviewer, sent by cancer patient representatives. No one
sustained the reviewer’s misinterpretation, nor provided additional objections to
invalidate the author’s claims.

The anonymous reviewer’s misinterpretations were clarified for him at a
seminar/discussion by the author on September 24, 2009 at Brookhaven National
Laboratory (BNL). Once again, in a face-to-face discussion, the author was able to
overcome a scientist’s misinterpretation which could have lead to a recommendation
not to fund the author’s innovations. In fact, as witnessed on the video, scientists at
BNL expressed their opinion that the project should be funded [26].
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On September 30, 2009, a forum was held in Pavia with participation of the
President of the Association of Medical Physics in Italy and a U.S. scientist via webcast.
On that occasion the author proved that the direction of research in the field is incorrect
by pointing out that in the article by the Presidents of Medical Physics and Nuclear
Medicine [28], which references 184 papers, and describes the traditional PET
technology with the limitations in efficiency and cost-effectiveness. For example the
attempt to increase PET FOV to 2 meters using RPC, low-efficiency detectors or a
crystal thickness 4.5 mm instead of 25 mm, reduces detector sensitivity for a source point
in the FOV to 20% from 95%. The author’s innovative solution allows instead achieving
high efficiency at any point of the FOV at low cost.

The rationale for the claimed reduction in premature cancer deaths of 33%
(including tests to be performed to verify the claims) and the 40 times reduction in cost
per life saved compared to current costs is described in [21, 23].

Because the Japanese Health Care System in 2005 obtained better results by
screening over 50,000 people in 46 hospitals using current inefficient PET/CT [29],
compared to results obtained using other devices, surely they will obtain even better
results using a device hundreds of times more efficient like 3D-CBS.

The reason why mammogram screening is approved by many countries is because it
is claimed to save lives while using a safe radiation dose. PET molecular imaging is
much more sensitive than mammography which measures tissue density. 3D-CBS is, in
turn, over 400 times more efficient than current 5,000 PET and is suitable for screening
examinations because it requires administration of a radiation dose equivalent to
mammogram.

It begs the question, “how many more lives could be saved using the 3D-CBS
technology?” And a second question: “How long does it take to open the door to
progress and fund the inventor to implement innovations that were recognized and
approved as early as 1993 by Fermilab (and no one has invalidated any of the
additional innovations in all this time)?
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Among the organizers and influential people connected with the workshop is Alberto
Del Guerra (Chairman of the session: Prospects in Medical Imaging), who could not
participate at the Seminar on the 3D-CBS in Pavia on September 30, 2009, organized by
Vincenzo Vigna.

On 6 November 2009, Del Guerra, wrote the following email to Vincenzo Vigna
about the 3D-CBS:

----Original Message----

From: alberto.delguerra@df.unipi.it

Date: 11/06/2009 10.51

To: "vincenzovigna@libero.it" <vincenzovigna@libero.it>
Subject: Re: Innovative concepts of the 3D-CBS

Dear Prof. Vigna:

I read the documents you sent me regarding "A few innovative
concepts of the PET system proposed by Dario Crosetto.”

As I mentioned already, I believe that the proposed pipeline
system merits consideration and should be tested on a prototype
in order to demonstrate its advantages, in particular at high
count rate.

However, regarding the considerations expressed in Figure 2, I
am very much in disagreement to the advantages declared for the
3D-CBS technology. In fact, the number of counts in coincidence
is proportional to the solid angle and moving from the current 40
cm of axial coverage to proposed (maximum) 2 meters, there will
be an increased coverage by a factor of 5.

It is hard for me to understand the basis for the number stated
in the first column. If I understand correctly, the proposed
system foresees acquiring data in list mode with a software
reconstruction of the coincidences.
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In that event it is necessary to account for crystal decay time
(for the conversion to light) which is currently 30-40 ns (for the
fastest LSO, LYSO or LsBr2)

Supposing the use of fast shaping time, it would be possible to
get to a minimum of 100 ns.

Therefore the total maximum count rate of “single” is 100 MHz.

At such frequency it is necessary to consider the probabilities of
accidental coincidences, but more important, of double
coincidences (double x- double y) whose occurrence becomes
significant for signal-to-noise estimates.

In current PET, in fact, regions where coincidences are allowed
are limited and therefore these problems are proportional to the
angles considered.

With my best regards,

alberto del guerra
=== End Del Guer‘r‘a === ==================

Following is Crosetto’s response to Del Guerra
=== Crosetto 02/02/2010

Dear Alberto,

I am responding to your comments sent to Vincenzo Vigna on November 6, 2009, after
the workshop on the 3D-CBS innovative technology held in Pavia on September 30,
2009. That workshop was organized to fulfill an agreement made to Guido Pedroli during
the June 15, 2009 meeting in Pavia and in support of his July 31 indication that he
assured you would have an opportunity to meet with me on this subject.

All participants at the September 30, 2009 meeting were sorry that you could not
participate and have expressed their availability to participate in another meeting that was
to be set before my departure from Italy on October 25, 2009. However, again, you could
not participate, therefore we continue with this correspondence open to everyone.

Reading your email to Vigna, I was pleased to realize that, contrary to what you
expressed in your review of my technical-scientific book published in June 2000, now
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you recognize the merit of my invention of the 3D-Flow parallel-processing architecture.

I was disappointed, however, to read that you now strongly disagree with the
advantages of my innovative 3D-CBS technology.

As with you, my innovations and their advantages have often been misinterpreted. I
have provided clarification each time so that their value would be recognized, although
those misinterpretations have delayed the benefits of application to the patient.

Therefore, I submitted a request to be able to present a synthesis of my innovations
at the workshop on Physics for Health in Europe on February 2-4, 2010 at CERN
because you are among the organizers as well as being the Chairman of the “Medical
Imaging” Section, so that I would have the possibility to directly explain possible doubts
or misinterpretations that continue to be repeated, (as I will report later) causing the
blocking of funding and of the acceptance of articles by some peer reviewers.

I regret that you and the other organizers do not want my innovation and its
advantages to be presented.

For example, if it took ten years for you to understand that what you described in
your three articles cited in your August 2000 review of my book did not have any bearing
on my basic invention of 1992, one should ask how many more years will it take to
understand all my other innovations of Figure 2
(http://www.crosettofoundation.com/uploads/254.pdf) if I do not have the possibility to
present it to the workshop and answer doubts and misinterpretations.

Your comments were not clear to me. In the event they would be comprehensible to
the other participants of the September 30, 2009 meeting in Pavia, I would be pleased if
clarifications would be provided. For example, it is not clear why you mention the
increase in coverage by a factor of 5. The relationship you make between the decay-
shaping time of 100 ns and the count rate of 100 MHz is not clear. (This was partially
clarified by your “ERRATA CORRIGE” sent to the group on January 18, 2010)

In order to clarify our communication as much as possible, I will answer point-to-
point each paragraph of your email, providing the logical steps and references that may
be familiar to you, but certainly are not to everybody, in order to allow participants of the
September 30, 2009 meeting to understand the substance of my answers. In the event I
miss some reference or logical step, kindly point it out to me and I will do my best to
improve my description.
=== End Crosetto ======================

=== Del Guerra 06/11/2009

"In fact, the number of counts in coincidence is proportional
to the solid angle and moving from the current 40 cm of
axial coverage to proposed (maximum) 2 meters, there will
be an increased coverage by a factor of 5.”
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=== End De]_ Guer‘r‘a oS-SS ===========

=== Crosetto 02/02/2010

First of all it is necessary to understand why you wrote about an increased axial coverage
by a factor of 5 without mentioning the increase in efficiency. Would this mean an
increase in efficiency of only a factor of 5? I am puzzled why you refer to a FOV of 40
cm, while, as far as I know, the over 5,000 current PET have only a detector length of 16
cm. In the event you are aware of the existence of many PET with a 40 cm FOV, please
let me know where they are.

Second I would like to underline that the number of pairs of photons captured
(counts in coincidence) increase proportionally to the square of the increase in length,
according to a simple demonstration reported in the figure at the website
www.crosettofoundation.org/uploads/349.pdf.

With regard to my claimed increase in efficiency by 400 times, first of all
“efficiency” is defined as the number of pairs of photons captured divided by the number
of pairs of photons emitted by the radioisotope inside the patient during a unit of time.

In support of my claim of the increase in efficiency by over 400 times, I provide the
following arguments:

1. Figure 3-4 at page 23 of the book “400+ times improved PET efficiency for, lower-
dose radiation, lower-cost cancer screening” and its associated text at pages 15-23.
www.crosettofoundation.org/uploads/336.pdf

2. Bibliographical references (17, 167, 168, 173, 174, 175, 176) supporting the photon
counts for different detector lengths. One can note that graphs of Figure 3-4 reflect
the values of the results of the simulations by Los Alamos, Badawi, Tumay Tumer,
etc.

3. I have asked physicist Luciano Ramello to verify the values of the graphs of Figure
3-4 at page 23 of the book mentioned before. His report is available at
www.crosettofoundation.org/uploads/350.pdf.

=== End Cr‘osetto === =================

== Del Guerra 06/11/2009

"It is hard for me to understand the basis for the number
stated in the first column. If I understand correctly, the
proposed system foresees acquiring data in list mode with a
software reconstruction of the coincidences.”
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==== End Del GuePPa —====—==—=—=—============

=== Crosetto 02/02/2010
To which numbers do you refer in the first column? I do not see numbers in the first
column of Figure 2.

If T understand correctly what you mean by “list mode” according to what you wrote
in your 1993 article you have cited (www.crosettofoundation.org/uploads/346.pdf) is a
system that works in two steps: during the first step it captures the data into memory and
in the second step it processes them off-line (not in real-time) via software. My system
works exactly the opposite to the “list mode” analyzing data in real-time at the maximum
data rate that was chosen to work in continuous mode, for an indefinite time, independent
from the memory size, without missing any input data. Perhaps this big misinterpretation
is a point that did not allow understanding the value of the advantages of my system.
=== End Crosetto ======================

=== Del Guerra 06/11/2009

In that event it is necessary to account for crystal decay
time (for the conversion to light) which is currently 30-40
ns (for the fastest LSO, LYSO or LsBr2).

Supposing the use of fast shaping time, it would be possible
to get to a minimum of 100 ns. Therefore the total
maximum count rate of “single” is 100 MHz.

At such frequency it is necessary to consider the
probabilities of accidental coincidences, but more important,
of double coincidences (double x- double y) whose
occurrence becomes significant for signal-to-noise
estimates.

In current PET, in fact, regions where coincidences are
allowed are limited and therefore these problems are
proportional to the angles considered.

From: Alberto Del Guerra [mailto:alberto.delguerra@df.unipi.it]
Sent: Monday, January 18, 2010 5:47 AM
To: Vincenzo VIGNA
Cc: c.aprile; guido.pedroli; guido.pedroli:
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domenico.scannicchio; zontaris; werbrouk: ws;
alberto.calligaro; prorettore.vicario; carloalberto.redi;
franco.gaspari; barbara.grigoletto; ruben.sonnino;
Vittorio.remondino; fglinac; ratti;
crosetto@worldnet.att.net; info@crosettofoundation.com
Subject: Re: Concetti innovativi del 3D-CBS.

Dear prof vigna,
in my first answer there was a typo error. Where it was written:

Supposing the use of fast shaping time, it would be possible to
get to a minimum of 100 ns, [ERRATA]

should be corrected as:

Supposing the use of fast shaping time, it would be possible to
get to a minimum of 10 ns, [CORRIGE]

I apologize for the error and for the successive propagation of
the error

alberto del guerra
=== End De]_ Guer‘r‘a === ========

=== Crosetto 02/02/2010

I Note at this point your ERRATA CORRIGE, however, this issue still needs to be
clarified by you. Perhaps there is confusion between the area of the signal that is related
to the crystal decay time (for the conversion to light which is related to the photon’s
energy) and the rising edge of the signal (characteristic measured to extract photon’s
arrival time) which is the information used to eliminate double x — double y (considering
also the difference of the photon’s travel time to the crystals on opposite side of the
detector after annihilation).

"The total maximum count rate of “single” [of] 100 MHZz" that
you are referring to in your email is proportional to the radiation dose injected into the
patient and not to the crystal decay. Because the 3D-CBS is hundreds of times more
efficient than current PET it requires administering 1/30 of the radiation dose used by
current PET so singles that hit the detector will be fewer, giving less chance to generate

26 | Crosetto Foundation to End Premature Cancer Deaths www.crosettofoundation.org



Dialogue to make prevail the law of nature (science) tobenefit patients | 02/02/2010

double x and double y. Furthermore, the parameter that is necessary to measure
accurately in order to eliminate double coincidences is photon’s arrival time which is
related to signal rising edge, which can reach resolutions faster than 1 ns for TOF-PET.
For this reason I ask you to explain why you write about a relation between crystal decay
time and double coincidences.

Your data are not clear to me. In the event it would be clear to other people of the
group, please provide a detailed explanation.

In regard to the “signal-to-noise” that you mentioned, one should not focus only on
the idea that it is going to improve only by using faster crystals (that according to your
claim allow to reduce double coincidences), because in reality signal-to-noise is related
to many factors and not only to the crystal, but mainly by making more accurate
measurements of several parameters (energy, arrival time, X, y, z coordinates of the point
where the photon is absorbed in the crystal) which can be achieved even when using
slow, economical crystals.

It is difficult for me to understand the logic in your statements in your last sentence
“In current PET, in fact, regions where coincidences are allowed
are limited and therefore these problems are proportional to the
angles considered.”

Instead it is logical to increase the efficiency of the device in order to reduce the
radiation dose administered to the patient, and capture simultaneously many photons that
will show minimum abnormal metabolism. This can be achieved by increasing the solid
angle and not decreasing it in order to reduce the double coincidences. The problem of
the double coincidences must be solved with more accurate measurements, not by
throwing away radiation using a shorter detector and a smaller solid angle.

It seems instead that the reasoning supporting your statement in the previous
paragraph is that of increasing the radiation to the patient (this becomes necessary in
order to have a reliable statistic), reduce the solid angle, reduce regions where double
coincidences could be captured, wasting in this way the radiation emitted from area of
the body that are not covered by the detector. This is equivalent to saying that instead of
improving technology, the electronics, the possibility to separate good signals from noise
with the execution of complex algorithms, one should limit the area (Field of View) and
the number of signals, perhaps in order not to saturate the electronics which do not have
the capability to analyze all signals received.
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In addition to the point-to-point response to your email, it is necessary to address what is
more important, which is analyzing my inventions that satisfy the objective of a
substantial reduction of cancer deaths when the role of PET is changed. Instead, if the
baseline is current PET and reviewers want my 3D-CBS project to be limited,
conforming to the role of current PET, then there will never be room for innovation, for
progress, for a change in the role of current PET. There will be no room for
comprehension of my innovations if the need for improvement is not understood
beforehand, as you also manifested in your review of my book in 2000 when you wrote
these very precise words:

=== End Crosetto ======================

=== Del Guerra August/2000, from his review of Crosetto's book

"..What I am saying is that for many clinical investigations the
amount of radioactivity (a lot) that is not in the field of view of
the actual PET cameras does not give any additional clinical
information. A special case could be the whole body PET for
tumor and metastasis search, but in that case, I would assume
that the amount of radioactivity taken by the patient is not
issue, being patients at great risk. In conclusion I do not think
that is fair to say that the increase in count rate by means of
increase in detection area and solid angle coverage is directly

proportional to the clinical capability of the system!”
=== End Del Guer‘r‘a oo =—=—=—=—=———=—=—=—===

=== Crosetto 02/02/2010

If my objective is that of capturing as many photons as possible at a minimum cost per
photon captured and you do not believe it necessary, we should discuss this issue first
because otherwise all that I propose, in your opinion, would be unnecessary and without
value.

By the same token, it is necessary to discuss what improvements need to be made to
PET. I assume that it is the increase in efficiency: “the ratio between the number of valid
signals (true) captured, divided by the number of valid signals (true) emitted, measuring
with great accuracy all characteristics of the captured photons”.

Based on what you have written, it seems that you do not agree with this goal and
give more importance only to one measurement which is “spatial resolution”, although
the principle of operation of PET is based on measuring dynamic activity during a period
of time: the nutrient consumption, blood flow, perfusion, etc.

The real problem that should be addressed at the workshop on February 2-4, 2010 at
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CERN, since among the participants are listed researchers from Siemens and other
corporations, is the problem raised by the President of Nuclear Medicine and Medical
Physics of Italy published in issue, “Anno V, N. 2, May 2009 pp. 26-68” to which I
provided a point-to-point answer
(www . crosettofoundation.org/uploads/288. pdf). More specifically we should
address the future of Medical Imaging, Molecular Imaging, and PET outlined in that
article where the Presidents of the mentioned organizations state that large corporations
(such as Siemens for whom they cited several articles about their R&D) are moving
toward increasing the length of the Field of View (FOV) of PET up to 2 meters, however,
using detectors with efficiency lower than 20% (for example RPC, crystals with 4 mm in
thickness, etc.). In reality, this approach worsens performance of current PET in the
feature that identifies micro-nodules and worsens early detection. Instead, it is functional
only to perform more examinations in a given time, thus achieving only greater profit.
My solution instead foresees an increase of the FOV keeping at the same time crystal
efficiency higher then 95%, increasing the overall efficiency by over 400 times, allowing
more accurate measurements of the characteristics of photons in time coincidence even
when slow, economical crystals are used.

Another issue that needs to be clarified and most likely would have been if you had
attended the meeting in Pavia on September 30, 2009, involves the point of view of the
President of the Medical Physics Association in Italy, Guido Pedroli (one of the authors
of the article published on May 2009 in the Magazine “Notiziario della Medicina
Nucleare) who agreed with and recognized the value of my innovative electronics for the
3D-CBS. He was strongly against my suggestion to use BGO crystals because, in his
opinion, they provide signals that are not consistent in time (“ballerini” —dancing
photons- as witnessed in the video recording, meaning that although the circumstances do
not change, the signals, for no reason, in his opinion, one time are high and next time are
low). To no avail, I argued that the General Electric PET is based on BGO, that more
than half of existing PET in the world use BGO, that my 3D-Flow parallel processing
architecture can extract more information from any crystals, including the BGO, and
improve its performance. In conclusion, Guido Pedroli rejected my approach because 1
suggested the use of BGO and he said in the video that YOU are the expert who can
explain why it should not be used. Therefore, I am expecting also a clarification from you
on this issue.

Focusing on multimodality as indicated by the choice of most of the talks for the
CERN workshop, does not help to reduce premature cancer deaths if among these there is
not one modality that is efficacious and cost-efficient for early cancer detection (PET
technology at the molecular level is the best candidate, recognized by everyone because
it allows analysis of anomalous cancerous biological processes even before a tissue
morphological change occurs, when CT, MRI, Ultrasound, etc. cannot detect them).

Essentially, we should ask ourselves how it is possible to measure photon’s energy
more accurately (for sure, the sum of 9 elements is better than 4), how can photon arrival
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time be improved, how can the spatial resolution be improved by accurately measuring X,
y, z coordinates relative to the point where the photon is absorbed in the crystal, and how
can the signal-to-noise ratio be improved. For each of these parameters it is necessary to
discuss and compare different solutions, underlining not only better accuracy, but also
cost reduction.

With the 3D-CBS project, I implemented these improvements for measuring those
parameters and have illustrated them in Figure 2. If you disagree with Figure 2, you must
be more specific in which section: in summing 9 electronic channels instead of 4 for
measuring photon’s energy? In the detector assembly, different from the current “block
detector, etc.?

These are the important aspects that can make a great impact on the reduction of
cancer deaths through implementation of early cancer detection at low examination cost
and high efficiency.

Once it have been identified these basic technical aspects that are essential for
actuating a shift in cancer research, it is necessary to identify the innovations with more
merits, targeted to the improvement of such fundamental aspects that are more useful to
the patient.

The objective to identify all innovations with greater merit and more useful to the
patient is achieved only if a true “peer review” process is established in which each
expert in this field, according to an ethical and professional standards should discuss with
his colleagues, referring to precise scientific arguments. The result is that this process
will make the best solution stand out that can measure up to verification by many experts
and whose claims cannot be refuted.

Therefore, the key elements for science to effectively contribute to Health are two:

1. Directors, Chairmen of Conferences and Workshops and people responsible for the
major research centers in the world in different disciplines related to reducing cancer
deaths, must nominate experts and decision makers who plan the future of cancer
research and services, facilities, etc. in health care, to engage in discussion with
project proposers (or Principal Investigators).

2. These nominated experts will discuss with the Principal Investigators (PI) of
research for solutions targeted to reduce cancer deaths at a lower cost (estimated
results of their research must be provided in their proposals) and follow a fair peer
review procedure described previously, whose goal is to make stand out and promote
solutions that best comply with the law of nature and the interest of the patient

In this specific case, in order to make the best solution for early cancer detection at the
molecular level stand out, what is important is to ask ourselves how it is possible to
capture more accurately more pairs of photons in time coincidence at a lower cost per
photon captured.
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In light of your statements expressed during the review of my technical-scientific
book of 2000, one should not be surprised that you are “very much in disagreement”
about the advantages of my technology because, based on your statement:

=== Del Guerra August/2000, from his review of Crosetto’'s book

"..is not in the field of view of the actual PET cameras does not
give any additional clinical information. ..I do not think that is
fair to say that the increase in count rate by means of increase
in detection area and solid angle coverage is directly proportional
to the clinical capability of the systeml’

not only do you not see as useful the advantages I propose, but also it seems that you do
not believe it is necessary to INCREASE PET FOV and INCREASE COUNT RATE,
which is improving efficiency, and it seem you do not want it, no matter who proposes it,
independent of any approach.

It would have been important to discuss this issue (as well as others) in a face-to-
face meeting with the President of the Medical Physics Association, Guido Pedroli as he
suggested during our first meeting on June 15, 2009. I, other participants and even you
agreed, but you never provided a date to meet, alternate to a date in the summer of 2009
or before October 25, 2009 when you communicated that you could not attend even via
conference call at the meeting on September 30, 2009. Without this face-to-face
discussion, given the fact that we are dealing with innovations, the risk is that they will
continue to be misinterpreted as has often occurred in the past. Furthermore, even before
discussing my innovations, because it is clear from the numerous citations made by
Pedroli and Salvo article in May 2009
(www . crosettofoundation.org/uploads/288. pdf) of research work by industry
and university that confirm the trend expressed also in your above statement. It is
extremely urgent we address your statements, the other research work and trends about
the future direction of the research in this field during this workshop.

After having assessed that it is necessary for an improvement in efficiency at a lower
cost per photon captured, the logical next step is to analyze how my innovations were
misinterpreted on many occasions.

In this regard, I list a few examples of such misinterpretations that prove the need for
my presentation to the scientific community as could have occurred at the CERN
workshop, to clarify all doubts that still exist after 17 years, that make it difficult for a
full and in depth recognition of the advantages of my innovations.
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1. The dialogue with senior scientist Les Rogers, who, after the IEEE-NSS-MIC
Conference in Lyon, France in 2000, was appointed by the IEEE leader Aaron Brill,
to look in depth into my innovative 3D-CBS technology. The email exchange
between Les Rogers and me shows that Rogers progressively reached an
understanding of my innovation opposite to his first impression described in one of
his first emails. In fact, thanks to this direct discussion, at the end one can see in
Rogers’ email that he agreed that my innovations had value and my claims were
correct and irrefutable (later I proved it all in hardware).(http://www.3d-
computing.com/nss99review/summary nss99.htm)

2. Another misinterpretation of my innovation and inventions is found in your two page
review (dated August 2000) of my June 2000 book where you misinterpreted my
innovation, not recognizing its merit to the point of writing:

=== Del Guerra August/2000, from his review of Crosetto’'s book
"As a matter of fact we proposed a similar approach for x-ray
imaging, originally based on transputers (M.Conti, A. Del guerra
et al, “"A transputer-based list mode parallel system for digital
radiography with 2-D silicon detectors"IEEETrans. Nucl.Sci.
vol.40(4), 1993 , pp.996-1000). It is worth noting that in this
paper on transputers (1993) we also said:

"..We believe that this type of parallel configuration could be
applied not only to any 2-D detector where the X and Y
coordinates are read independently, but also to Positron Emission
Tomography (PET) where a temporal coincidence must be done
between the two annihilation photons. In this latter case the
problem topology, although more complicated, can be easily
mapped on a transputer-based architecture. We are currently
considering this possibility”...

This eventually came up with a paper (that was rejected by
Physics in Medicine and Biology) and one experimental thesis in
Physics.

Then we implemented the same idea on a dedicated VLSI system
(A.Del Guerra et al. "A high rate X-Y coincidence VLSI system
for 2-D imaging detectors” Nucl.Instr. Meth A394, 1997,
pp-191-198) for x-ray imaging in mammography.”
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=== Crosetto 02/02/2010
Now, after ten years, you have recognized its merit. I photocopied the articles you
cited in you review of my book, scanned them and posted them on the web to
facilitate easy electronic access for those who do not have access to such old
documents available only in scientific libraries such as the Southern Methodist
University library in Dallas, TX. Your article 1is available at:
www.crosettofoundation.org/uploads/346.it.pdf.

There is absolutely no relationship between the two concepts, not the slightest
similitude between my 3D-Flow innovative architecture and the approach you
describe in your article. Yours is one of many Transputer applications that uses one
processor /O port to connect to the processor on its right and one to the processor on
its left. My system has connections in six directions, with the capability of data
exchange with adjacent processors in one plane. It utilizes a unique concept of
bypass register and bypass switch. These are the key features providing
functionality in the third dimension. Your system cannot exchange data with
adjacent processors in four directions, cannot execute complex algorithms and at the
same time sustain a high input data rate without missing any of them.

The second article you cited in your review of my book is available at
www.crosettofoundation.org/uploads/347.it.pdf and also refers to an application very
different from my 3D-Flow architecture.

In your two page review, you mention a third reference that is available at
www.crosettofoundation.org/uploads/348.it.pdf citing on page 39 of my technical-
scientific book, mid paragraph:

=== Del Guerra August/2000, from his review of Crosetto’'s book

"...The detector therefore has no energy resolution....

This is entirely correct. Just a comment: the detector has
intrinsic energy discrimination. In the prototype by Jeavons at
about 150-200 keV, thus reducing the Compton scatter
contribution from the body.

(please see also: A. Del Guerra et al. 3-D PET with MWPC's:
Preliminary tests with the Hispet prototype”, Nucl instr Met.
A269, 1988, pp425-429)

=== Crosetto 02/02/2010

I am pleased that you agree and find this statement in my book to be correct.
However, if you agree that MWPC’s do not provide energy information and have
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low efficiency, I am puzzled why you consider MWPC detectors as candidates for
PET. The health of the patient should come first and therefore we should provide
efficient tools, and not envision tools that have low efficiency and do not provide
energy information.

3. Other reviewers of my grant proposals have misinterpreted my 1992 innovation
comparing it with a hypercube.

4. Another review that reached the point of deadlock was the one that followed my
presentation at the series of Seminars on “Planetary Emergencies” in Erice,ltaly on
august 23, 2008 also before Nobel Laureates in Physics. My presentation triggered a
lively discussion among the audience, followed with several pages of email
exchange with the reviewer Richard Garwin who was appointed by Antonino
Zichichi after an earlier meeting on March 2008 with former CERN Scientific
Director Horst Wenninger and the expert on detectors and TOF Crispin Williams.
Also in this case, the discussion (followed by correspondence to several other
scientists) ended with a statement by Richard Garwin that he was incompetent in the
specific subject matter (although at the beginning of the email exchange he stated the
contrary). Details of this discussion are available at
www.crosettofoundation.org/uploads/217.pdf and
www.crosettofoundation.org/uploads/233.pdf

5. One additional disheartening refusal to consider the invention that would have
already saved many lives came from the CPRIT funding agency in Texas that first
stated to be interested in solutions that would reduce cancer deaths (as stated by his
executive Director in a letter to me dated September 23, 2009)
www.crosettofoundation.org/uploads/318.pdf). They also asked for comments when
finalizing their rules as I provided on September 26, 2009 in
www.crosettofoundation.org/uploads/320.pdf. They thanked me for comments
submitted, saying they were very valuable and in agreement with the CPRIT mission
of reducing cancer deaths at a lower cost per life saved compared to current costs.
The CPRIT Executive Director encouraged me to submit a proposal, which I did.
However, the Scientific Oversight Committee evidently did not have the same
mission in mind, because based on the title of my proposal (and similarly for 478
other proposals) they triaged it out of further consideration (meaning that my goal
was not interesting to them) without even looking at my 10 page research plan
(CPRIT’s Request For Application rules stated very clearly that reviewers would not
look at the research plan during the first phase). You may wonder at this point what
goal I stated in the title. It is: “3D Complete Body Screening (3D - CBS) for Early
Cancer Detection Targeted to Reduce Premature Cancer Deaths at a Lower Cost per
Life Saved Compared to Current Cost”. This clearly indicates that the Scientific
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Oversight Committee had a different mission than stated publicly and by the
Executive Director and that they are not interested in even in looking for any
solution that reduces cancer deaths at a lower cost per life saved. (see documentation
at www.crosettofoundation.org/uploads/372.pdf)

6. Recently, an anonymous reviewer appointed in August 2009 by Brookhaven
National Laboratory Associate Director, Ralph James wrote: “It looks like this is a
FIFO-kind approach with an extra processor added to each memory register.” My
answer to the reviewer’s comment was,: “Your anonymous reviewer seems not to
have grasped the function of the "bypass switch" described in the figure (and other
details presented in my publications). No, it is not even close to a FIFO. By even
suggesting that a FIFO is "asynchronous" (de-randomizing), while my system is
"synchronous" (allowing execution of complex real-time algorithms, while coping
with high input data rate). It has been difficult for all these years to try to get the
attention of decision makers who are very busy and do not have the time to study all
innovations. So, with patience, I just want to make others, like Ralph James, aware
of the importance of this problem of recognizing and supporting innovations that can
greatly benefit cancer patients. I have been polite (as Ralph says) in telling him and
others that cancer issue should be moved up in priority. I said this without annoying
or being rude to decision makers that would not make time to listen to innovations.
So, I was pleased to hear Ralph’s words on the phone in January 2010 when he said
it has been a pleasure knowing me, that [ am: ”...such a gentleman to everyone”.
However, now is the time for decision makers to act as gentlemen, not just to me but
to all cancer patients and provide the answer to us all that we rightly and legitimately
expect from such decision makers to know why innovations of benefit to cancer
patients that could have been recognized and funded decades ago why this continues
to be delayed!

Each of these occurrences points out the urgent need to resolve such misinterpretations
through a presentation to the scientific community, to clarify all doubts that still exist
after 17 years, that make it difficult for full and in depth recognition of the advantages of
my innovations.

As stated before, the two important tasks that will bring advances are:

1. Directors of Research Centers and Decision Makers should nominate
experts in each field

2. CERN should organize meetings where these experts and solution
proposers will meet to carry on a peer review process, as described in this
document, with point-to-point answers provided by each party to the point
that answers supported by the strongest scientific arguments will prevail
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In summary until doubts held by leaders of the scientific community are addressed
openly and publicly as could occur at CERN on February 2-4, 2010, such innovations
will continue to not be fully understood and not funded. These are innovations that could
already have provided benefits to mankind if the possibility to implement ALL my
innovations at once in a series of complete prototypes in which the greater efficiency
calculated could be verified in a statistical meaningful clinical trial had been provided to
me.
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