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PURPOSE

The purpose of this report is (1) to provide a summary of the effectiveness of
DOBI ComfortScan as adjunct to existing breast imaging modalities or clinical
breast examination (CBE) based on some literatures and some recent
clinical reports from various DOBI ComfortScan users/sites worldwide and
the original owner of DOBI ComfortScan, (2) to provide a summary of the
clinical uses and acceptance of detection angiogenesis and studies from the
clinical use of the ComfortScan™ system, and (3) to explain the technology
employed in the ComfortScan system that's used in the detection of

angiogenic tissue.

Because, based on the continued demand, we, DOBI Global, have just re-
launched the production of DOBI ComfortScan device through maintaining
necessary ISO regulatory, and CE and SFDA marketing approval
after reorganizing the entire DOBI project in 2012, the clinical effectiveness
will continue being demonstrated through the additional reviews of clinical
information, which has been defined in our Post Market Surveillance (SOP
1054-0004-00). We do look for the opportunity to implement the DOBI
ComfortScan project for the potential benefit of women worldwide and to

continue the development/improvement of the breast imaging technique.

SCOPE

This Clinical Effectiveness Evaluation Report was conducted according to the
amended requirements on the 21, March 2010 of MEDDEV 2.7.1 Rev 3 as a
guide to provide a consistent approach to the review. This report describes
the fundamentals/roots of the ComfortScan™ system by using the literature
articles on angiogenesis and optical breast imaging below as reference,
differentiates the DOBI technology from others through its patented Dynamic
mechanism, and demonstrate DOBI ComfortScan ability to detect angiogenic
tissue, which is the earliest presentation of tissue malignance in clinics,

based on the recent studies described in following clinical effectiveness
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section five.

Since DOBI ComfortScan technique is based on the Angiogenesis Theory
published by Judah Folkman 1971 and the Optical Imaging of the Breast
introduced by Max Cutler in 1929, the clinical effectiveness and efficacy of
those two fundamentals will not addressed in this report, but their clinical

significances could be partially referred through following literature lists.
* “Clinical applications of research on angiogenesis”, Judah Folkman.

* “Chemotherapy targeted to tumor vasculature”, Wadih Arp, Renata

Pasqualini and Erlli Ruoslahti.

* “Inhibition of tumor Angiogenesis as a Strategy to Circumvent
Acquired Resistance to Anti-Cancer Therapeutic Agents”, Robert S.
Kerbel.

¢ “Functional imaging of the human body”, Eduard E. Godik and Yuri V.

Gulyaev.

 “Dynamic Optical Imaging” Edward Godik, Tamas Gergely, Vladimir

Liger, Vladimir Zlatov, Alex Taratorin.

* "“Simulation of effect of mechanical loading on dynamics of breast
tissue optical properties” Alexander Dyachenko, John Gardner, Ivan

Masyukov, Alan Rego, Vladimir Zlatov.
* "“The development of human gene therapy”, Theodore Friedmann.

* "“Tumor development under Angiogenic Signaling: A dynamical theory
of tumor growth, treatment response and postvascular dormancy”,

Philip Hahnfeild, Dipak Panigrahy, Judah Folkman and Lynn Hlatky.

e “Wascular attack as a therapeutic strategy for cancer”, Juliana

Denekamp

* "“The relationship between elevated interstitial fluid pressure and blood

flow in tumors: A bioengineering analysis”, Michael F. Milosevic,
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Anthony W. Fyles and Richard P. Hill.

e "“Optical tomography, photon migration and spectroscopy of tissue and
model media: Theory, human studies and instrumentation”, Britton

Chance, Abraham Katzir.

« "“An Evaluation of transmission spectroscopy (Lightscanning) in the
diagnosis of symptomatic breast Lesions”, C. S. Dowle, Jennifer
Caseldine, Jennifer Tew, A. R. Manhire, E. J. Roeblck and R. W.

Blamey.

 “Diaphanography in the diagnosis of breast cancer”, Brad Drexler, J.

Leonard Davis and Gail Schofield.

* “Diagnostic Accuracy of Lightscanning and Mammography in Women
with Dense Breasts”, O. Jarlman, I. Andersson, G. Balldin and S. A.

Larsson.

* “Light scanning of nonpalpable breast lesions: Reevaluation”, Barbsrn

Monsees, Judy M. Destouet and Deborah Gersell.

e “LightScanning versus Mammography for the detection of breast

cancer in screening and clinical practice”, A Swedish Multicenter Study.

 "“Relationship between lightscanning and the histologic and
mammographic appearance of malignant breast tumors”, O. Jarlman,

G. Balldin, I. Andersson, M. Léfgren, A. S. Larsson, and F. Linell.

* “Transillumination in breast cancer detection: screening failures and

potential”, G. Eric Geslien, J. Ronald Fisher and Colleen Delaney.

* “Recent advances in diffuse optical imaging”, A P Gibson, J C Hebden
and S R Arridge.

e “Optical imaging of the breast”, S.M.W.Y. van de Ven, S.G. Elias,
M.A.A.]. van den Bosch, P. Luijten and W.P.Th.M. Mali.

* “Assessing the future of diffuse optical imaging technologies”, Bruce ]
Tromberg, Brian W Pogue, Keith D. Paulsen, Arjun G. Yodh, David A.
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Boas, Albert E. Cerussi.

The improvements of the Optical Imaging Technology will be discussed within
this report as well as can be found from some literatures listed above.
Because of (1) the breakthrough of Angiogenesis Theory in clinics, (2) the
development of Semiconductor Technology in Optical Detector, and (3) the
tremendous efforts worldwide in past twenty years, optical breast imaging
technique has been developed significantly by comparing the study carried
out by A Swedish Multicenter Study with the publications of “LightScanning
versus Mammography for the detection of breast cancer in screening and
clinical practice” and “Relationship between lightscanning and the histologic

and mammographic appearance of malignant breast tumors”.

About ten (10) years ago, on March 8, 2001, in a press release announcing
the release of its comprehensive new study, Mammography and Beyond, the
National Academy of Sciences’ Institute of Medicine issued a call to action for
improvements in breast-imaging techniques. The Chapter 2, Breast Imaging

and Related Technologies, addressed as following:

* Optical imaging or tomography, which is relatively inexpensive and
simple in comparison with many other imaging modalities, is also
actively under investigation for a variety of cancers, including breast
cancer. The technique uses light in the near-infrared range
(wavelengths from 700 to 1,200 nm), which is nonionizing, to produce
an image of the breast. Potential advantages of the technology include
speed, comfort, and non-invasiveness. An optical scan can be taken in
less than 30 seconds by simply placing an image pad over the breast
without compression (Chance, 1998). Optical imaging methods offer
the potential to differentiate between soft tissues that are
indistinguishable by other modalities, and specific absorption by
natural chromophores (such as hemoglobin) can also provide biological

or functional information.
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* Optical imaging systems are being commercially developed by Imaging
Diagnostic Systems Inc. (IMDS; Plantation, Florida), DOBI Medical
Systems (Mahwah, New Jersey), and Advanced Research and
Technology, Inc (ART; Montreal, Canada). The DOBI technology is
based on optical detection of angiogenesis in malignant lesions,
whereas the IMDS and ART technologies use laser-based technologies
to assess various optical properties of breast abnormalities. This
difference between DOBI and others is created by DOBI patented
Dynamic Technique. All three companies are conducting clinical trials
for FDA approval for diagnostic use of their devices, but they also plan

to pursue a screening approach in the future.

 In summary, optical imaging has long been thought to have potential
as a means of breast cancer detection, but to date that potential has
not yet been realized. Significant technological improvements in recent
years may eventually propel this technology into the clinic, but a

conclusion cannot yet be reached about its future utility.

The studies from the pioneer of Optical Breast Imaging, Professor Britton
Chance, who died in November 2010, led to the development of near infrared
(NIR) spectroscopy and imaging for real time metabolic studies of brain
(hematoma detection, prefrontal cortex monitoring, fetal brain oxygenation
in utero), breast (cancer detection using signals of angiogenesis and
hypermetabolism), skeletal muscle (metabolic monitoring) and cardiac
muscle (trans-thoracic detection of hypoxia of myocardium). His scholarly
articles, such as “Optical tomography, photon migration, and Spectroscop of
Tissue and Model Media: Theory, Human Studies, and Instrumentation”,
“Concurrent MRI and diffuse optical tomography of breast after indocyanine
green enhancement”, “Breast imaging technology: Probing physiology and
molecular function using optical imaging - applications to breast cancer”,
“"MRI-Guided Diffuse Optical Spectroscopy of Malignant and Benign Breast

Lesions”, etc., published about ten (10) years ago have demonstrated the
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capability of NIR Optical Imaging technique in detecting the malignancy of

the breast tumors.

The three publications, “"Recent advances in diffuse optical imaging” by A P
Gibson, J C Hebden and S R Arridge; “Optical imaging of the breast” by
S.M.W.Y. van de Ven, S.G. Elias, M.A.A.]J. van den Bosch, P. Luijten and
W.P.Th.M. Mali; “Assessing the future of diffuse optical imaging technologies”
by Bruce J Tromberg, Brian W Pogue, Keith D. Paulsen, Arjun G. Yodh, David
A. Boas, Albert E. Cerussi, in 2005, 2008 and 2008 respectively, have
described the development of optical imaging technology, which is an
emerging technique for functional imaging of biological tissue but still need
more clinical studies. A further role which optical imaging could fill is as a
low-cost, portable imaging system for use in primary care situations or at the
bedside. The transfer of new techniques and ideas for diffuse optical imaging
into clinical tools require close collaboration between engineers, clinicians,

scientists and mathematicians.

The paper of “Dynamical Optical Imaging” published on SPIE Vol. 2389/859
by E. Godik, T. Gergely, V. Liger, V. Zlatov, A. Taratorin, has addressed the
possibility for revealing and identifying pathology through the spatially
distributed low amplitude dynamic optical contrasts, which reflect the
physiological dynamics of the living tissue, described the a simple CCD-based
system and software for optical image sequence processing, and
demonstrated examples of the application of this approach for breast imaging
diagnostics. A USA "Dynamic-functional imaging of biological objects using a
non-rigid object holder” patent filed on July 1, 2003 and renewed on January
3, 2011 has described the technical improvement conventional Optical Breast
Imaging. The DOBI ComfortScan technique detects the differences of the
transilluminations between benign tissues and malignant tissues by
evaluating the light attenuation when an external pressure stimulus is
applied over time described by Dyachenko A “Dynamic imaging of breast

lesions; one dimensional optical model” (Asian Journal of Physics
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2001;10;4:1-18). This patented Dynamic Technique differentiates DOBI
method from other optical imaging approach by enabling DOBI ComfortScan
ONLY to detect the angiogenesis in malignant tissue. For example, the
model described by Dowle et al is the Spectrascan lite scan model 10, which
is sometimes referred to as the Spectrascan or the Lite Scan. The
Spectrascan Lite scan passes infrared light through the breast to detect early
cancers. The machine produces a beam of light that alternates between the
red and/or infrared. The computer converts the image recorded by the video
camera into digital information, which is displayed on a color monitor. The
image shows area of different kinds of tissue in different colors with respect
to the different absorption of transmitted light. The Sepctrascan Model 10
made by Sepctrascan, Inc. has very high False Positive Rate. The DOBI
ComfortScan also detects the NIR light transmission through various
absorption tissues, and the recorded digital images also shows area of
different kinds of tissue in different colors with respect to the different
absorption of transmitted light. But the difference is that the uniform
pressure pulses applied on the breast decreases the False Positive Rate
through distinguishing the abnormal tissues, which contains the Angiogenesis,
from normal tissues. The detailed description of DOBI ComfortScan
Technique will be described in more details in following DOBI Technology

section.

OBJECTIVE

The purpose of this report is to demonstrate the EFFECTIVENESS of DOBI
ComfortScan as adjunct to existing breast imaging modalities, such as
Mammography or Ultrasound, in detecting breast cancer through recent
clinical studies worldwide and the improvement of the physician’s ability in
providing more accurate breast cancer diagnosis in earlier stage than current
imaging approaches through the market Acceptance and public Awareness of

the DOBI ComfortScan system in clinics.
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CLINICAL EFFECTIVENESS REPORT

The DOBI ComfortScan System is designed to detect areas of abnormal vascularization
in breast tissue. DOBI technology is based on the now generally recognized
phenomenon of angiogenesis or the growth of new blood vessels around and in support
of malignant lesions. The increased vascularity associated with the growth of malignant
lesions is different from the vascularity supporting benign and normal tissue and
interstitial fluid pressure is elevated around malignant tumors. This vascularity in a
breast behaves differently in response to the stimulus of pressure modulation resulting in
different light absorption in the area of abnormal vascularization. The ComfortScan
system measures transmission of red light through the breast, recording the transient
response to a pressure stimulus that initiates changes in blood volume. As a result of
this pressure stimulus, the dynamic behavior of tissue optical properties creates different
contrast for areas of abnormal vascularization from neighboring normal breast tissue.
The potential for the ComfortScan system as a diagnostic tool is to non-invasively
differentiate between specific optical patterns of vascularized and non-vascularized
areas and therefore to provide the physician with additional information as to the
angiogenic status of the suspicious area. This information is intended to assist the

physician in the diagnostic process and possibly in treatment recommendations.

The effectiveness of DOBI ComfortScan as adjunct to existing breast imaging modalities
in detecting breast cancer are demonstrated through the recent study reports from
various DOBI ComfortScan users/sites worldwide and the original owner of DOBI

ComfortScan described in clinical effectiveness and clinical acceptance sections.

Because, based on the continued demand, the manufacturing of DOBI ComfortScan
device and application of a new CE Certification and ISO 13485 Certificate have just re-
launched after the intellectual property of the DOBI Technology and ComfortScan device
was reorganized on the May of 2010, the clinical effectiveness will continue being
demonstrated through the additional reviews of clinical information, which has been
defined in our Post Market Surveillance (SOP 1054-0004-00).

According to the amended requirements on the 21° March 2010 of the Medical Devices

Directive (93/42/EEC), we are going to demonstrate the Clinical Effectiveness of our
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DOBI ComfortScan through following Clinical Effectiveness section which is the outcome
we have implemented our Post Market Surveillance of Dynamic Optical Breast Imaging
Systems (DOBI) until the December of 2012. Therefore, based on the MEDDEV 2.7.1
Rev 3 for the clinical effectiveness, we, DOBI Medical International, have followed our

Post-Marketing Surveillance in Section 5:

e To gather 2495 cases/patients,
* With 1053 malignant cases which are confirmed by biopsy,

* Inover 23 study sites.

DATE START END MODALITY DATA MALIGNANT SE SP PPV VPN Accuracy REGION INSTITUATION INVESTIGATOR
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Clinical Institute Zucchi, Breast Unit of Clinical Insfitute N
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201 Canad MCMASTER UNIVERSITY . ! '
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Those data are collected from the DOBI ComfortScan installed before 2012 to the fullest
extent practicable in accordance with the requirements of MEDDEV 2.12-2
GUIDELINES ON POST MARKET CLINICAL FOLLOW-UP (PMCF) and 1054-0004-00
Post-Marketing Surveillance of our company’s internal procedure through out
distributors, research partners and customers. To evaluate the clinical effectiveness of
DOBI ComfortScan comprehensively, some of the ComfortScan data are combined with
Mammography, Ultrasound and MRI in compliance with the requirements in MEDDEV
2.12-2 GUIDELINES on Post-Market Clinical Follow-up (PMCF) “in the form of follow up

specific sub-groups and/or prospective study”.

As an example of the collected data for this clinical evaluation from the a recent
publication at Italian Journal of Gynaecology and Obstetrics Volume 23 on October 3,
2011, with the supports of our Italy distributor, Dr. V. Frattini, L. Ghisoni, A. Teodoro, PL
Vaj and S. Orefice from Habilita Group-Bergamo, Centro Medico Monte Rosa, lIstituto
Clinico Humanitas and Habilita Group-Bergamo in Italy conducted a multicenter study to
determine the Sensitivity and Specificity of the ComfortScan System to detect
malignancy as an adjunct to Ultrasound in patients between 25 to 39 years of age. A
total of 617 young females aged 25-39 with clinical risk to develop a cancer or dense
breast to live suspect breast cancer from standard imaging. There are 269 malignant
cases confirmed by biopsy. All subjects have been submitted to clinical investigation by
means of both DOBI ComfortScan and Ultrasound. When both ComfortScan and
Ultrasound clinical results were positive for neoplasm, the second step consisted surgery
biopsy. If only ComfortScan or Ultrasound are positive for neoplasm all patent submitted
to core biopsy. The dynamic optical imaging from DOBI ComfortScan showed a
statistical difference (p<0.005) in patient analyses compared with Ultrasound. In this
study, the dynamical optical breast imaging, DOBI, had a sensitivity equal to 98% and a
specificity equal to 87% while the sensitivity and specificity of the Ultrasound are equal
to 74% and 70% respectively. Because of the new recommendation from US Preventive
Services Task Force, we have sought Ultrasound instead of Mammography as the

adjunct of DOBI ComfortScan in detecting breast malignancy in patients at all age.

As summary of those studies based on the total 2495 data and 1053 malignant cases
collected from over 23 multicenter trials and the statistical analysis from a variety of

readers in compliance with MEDDEV.2.7.1 Rev.3, the averaging Sensitivity and
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Specificity of DOBI ComfortScan in detecting breast cancer are 87% and 75%

separately.

Due to the breakthroughs of Clinical Tumor Angiogenesis and Industrial Semi-conductor
in past decades, the Optical Imaging technology has been developed significantly and
the Optical Imaging devices in detecting breast cancer at early stage have become
emerging. Some optical devices, such as CTLM, SoftScan, Optimus, etc., based on the
Diffuse Optical Tomography (DOT) technology in breast cancer detection, have been
approved by the Certification Authority of CE Notified Bodies. In order to improve the
specificity of breast cancer diagnosis, based on the same DOT theory, a patented
Dynamic Technique of DOBI ComfortScan has been developed through localizing tumor
angiogenesis and collecting the changes in both blood volume and metabolic rates
associated with the angiogenesis. By comparing with other optical imaging methods, the
marketing acceptance and clinical effectiveness of DOBI ComfortScan have been

increased significantly.

Overall, according to the DOBI ComfortScan Clinical Effectiveness Evaluation Report
attached with this letter, based on the MEDDEV 2.7.1 Rev 3 and 1054-0004-00 Post-
Marketing Surveillance of DOBI Medical International, we believe that we have
accomplished the Post-Marketing Surveillance on our DOBI ComfortScan Systems in

2012 and the Clinical Effectiveness of out DOBI ComfortScan have been demonstrated.

Based on the Angiogenesis Theory published by Judah Folkman 1971 and the Optical
Imaging of the Breast introduced by Max Cutler in 1929, DOBI ComfortScan system is
sensing near infrared light penetration through the breast tissue, recording of the
reaction of the tissue to a compression stimulus that induces changes in blood volume
and metabolic rates associated with tumor angiogenesis in the breast, and analyzing
spatial and temporal information that represents the appearance of tumor angiogenesis,
which is associated with the tissue malignancy of the breast. The ComfortScan is a
personal computer and microcontroller based data acquisition system intended to
acquire transillumination images of intact, implant free, in situ human tissue. The images
assist the physician to characterize normal and abnormal tissue under both static and
dynamic conditions. Applying a small external air pressure via a soft silicon membrane,

to the breast, creates the dynamic aspect. Preliminary results have showed that the
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ComfortScan can help the performance and accuracy of clinical doctors through an In-
Vivo, Non-Invasive, Non-lonizing and Non-painful molecular vesicular Dynamical Optical

Breast Imaging technology.

1. BACKGROUND

Methods contributing to the diagnostics of malignant tumors have been at the forefront of
interest of physicians and researchers for many years. According to the American
Cancer Society," breast cancer is the most common cancer in women and is a leading
cause of death among women worldwide. In 2008 it was estimated that worldwide, 1.38
million women were diagnosed with breast cancer, accounting for around a tenth
(10.9%) of all new cancers and nearly a quarter (23%) of all female cancer cases.
Female breast cancer incidence rates vary considerably, with the highest rates in
Europe and the lowest rates in Africa and Asia. An estimated 332,000 new cases of
breast cancer occurred in the countries of the European Union (EU-27) in 2008, and an

estimated 182,460 occur in the USA each year (http://info.cancerresearchuk.org/). It is

estimated that 207,090 women will be diagnosed with and 39,840 women will die of
cancer of the breast in 2010 in US (National Cancer Institute of U.S. NIH). The latest
statistics from the Health Ministry shows that breast cancer in China has a high
incidence among women aged 30 to 54 years, which are earlier about 15 years than
western countries. Currently, due to lack of preventive knowledge and ineffective early
diagnosis, tens of thousands of Chinese women are still at risk of unknowingly
developing the disease, and cancers are in advanced stage when they are found. The
recent data from the Chinese Anti-Cancer Association (CACA) shows the incidence and
death rates of breast cancer in China's major cities rose by 37 percent and 38.9 percent,
respectively, over the last 10 years, while the death rate in rural areas rose by 39.7
percent. The death rate from breast cancer has been increasing by three percent

annually in recent years.?

According to the Institute of Medicine,® early detection of breast cancer, or screening,
has reduced breast cancer mortality by allowing intervention at an earlier stage of cancer
progression. In clinics, more than 90 percent of early breast cancer patients can live 10

more years and their breast can be kept as much as possible. So undeniably, an
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advanced and special exam of breasts is needed for clinical diagnosis and early

detection of breast cancer.

Age standardised (World) incidence and mortality rates, female breast
cancer in selected countries, 2008 estimates
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2. THE NEED FOR NEW DIAGNOSTIC TECHNOLOGIES

When it comes to diagnosing breast cancer, however, current methods are limited in
their ability to differentiate between malignant and benign breast lesions. Diagnostic
mammography has low specificity, the ability to detect a benign tumor. In addition,
mammograms of women with dense breast tissue are difficult to interpret.* Women
undergo more than 1 million biopsies each year in the U.S. (at an estimated cost of $1.7
billion) to determine whether cancer is actually present in suspect tissues. Up to 80
percent of these biopsies are benign — increasing medical costs and the pain and
uncertainty of patients.” Furthermore, some adjunct technologies to mammography
such as MRI and PET are expensive, or they cannot consistently detect

microcalcifications (ultrasound and MRI) or, in the case of ultrasound, small tumors.
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What is needed in clincal breast cancer diagnosis is a noninvasive, cost-effective adjunct
to mammography that can discriminate between malignant and benign lesions — thus

preventing unnecessary biopsies.

In response to this need, on March 8, 2001, in a press release announcing the release of
its comprehensive new study, Mammography and Beyond, the National Academy of
Sciences’ Institute of Medicine issued a call to action for improvements in breast-imaging
techniques. In addition to characterizing film mammography as the “gold standard”
against which new imaging technologies will be measured, the press release states that
“no single imaging technology is capable of accurately detecting all breast abnormalities”

and that “ultimately, the best detection may come from using several different tools.”

Currently, breast cancer detection encompasses three stages. First, a physical
examination or screening mammography identifies an abnormality in the breast tissue.
Second, additional imaging modalities may be used to help decide if a biopsy is
required. Third, if required, a biopsy is performed to diagnose the abnormality as either
benign or malignant. Malignant abnormalities are further characterized biochemically
and are staged according to the size of the tumor as well as the extent of invasion and
metastasis in order to determine a prognosis and treatment.” The following sections
review the utilization of mammography, ultrasound, MRI, PET and biopsy as diagnostic

tools.
2.1 Mammography

Mammograms, x-rays of the breast, are generally categorized either as screening or as
diagnostic. Screening mammography is used to check for breast disease in women who
are asymptomatic. Diagnostic mammography is used to check for breast disease in
women who experience new symptoms, or it is used to further explore a suspicious
finding identified by a screening mammogram. Mammograms, however, do not detect
cancer per se. Instead, they help to identify tissue abnormalities, which in turn are
subject to interpretation or additional testing such as ultrasound or, definitively,
diagnostic biopsy.® Although most studies demonstrate a substantial reduction in death
rates from breast cancer among women screened by mammography, women over age

50 benefit the most from screening mammography. Below age 50, the value of
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screening is less clear.” Since women in their 40s are generally premenopausal and
therefore more likely to have greater breast density than postmenopausal women, it is
more difficult to interpret mammograms — leading to some that are indeterminate.
Mammograms for postmenopausal women on estrogen-replacement therapy are

similarly difficult to interpret.®

Because the specificity of mammogram testing is quite
low, false-positive findings can have a detrimental effect on the screened population. As
many as 80 percent of all breast lesions that are biopsied as a result of suspicious
findings on a mammogram turn out to be benign."" Studies show that abnormal
mammograms negatively affect a woman’s psychological and emotional state and may
impair daily functioning for 3 to 18 months." Because the greater density of breast
tissue in younger, premenopausal women renders mammography results more difficult
to interpret, improved specificity and sensitivity in diagnostic methods would benefit

younger women in particular.
2.2 Ultrasound, MRI and PET

Once an abnormality is identified through examination or mammography, the next stage
in cancer detection can be utilization of an adjunct technology (such as breast
ultrasound, MRI and PET) or, definitively, a biopsy. Ultrasound can help to determine if
an abnormality that appeared on a mammogram is a cyst or a solid mass." According
to the National Cancer Institute, however, about half of cancers detected by
mammography appear as a cluster of microcalcifications and ultrasound does not

consistently detect microcalcifications nor detect very small tumors.™

As an alternative to ultrasound, MRI (Nuclear Magnetic Resonance Imaging) may
eventually prove useful in a small number of cases for diagnosing breast lesions
identified through screening mammography or clinical breast examination. MRI,
however, remains an unproven technology for widespread use in breast cancer
detection. Furthermore, it is an expensive diagnostic alternative and it cannot detect

microcalcifications.'®

Based upon the understanding that malignant tissue tends to metabolize glucose
differently from tissue with benign abnormalities, positron emission tomography (PET)

uses radioactive tracers such as labeled glucose to identify regions in the body with high
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metabolic activity. PET scans, however, are an expensive alternative and are invasive in

that they require the injection of a radioactive substance into the body.
2.3 Biopsy

According to the American Cancer Society, a biopsy is the only way to detect whether or
not cancer is actually present. All biopsies remove a tissue sample for examination
under a microscope. Biopsies include fine-needle aspiration (FNA) biopsy, core-needle
biopsy (CNB) and surgical or excisional biopsy.'® Surgical or excisional biopsies are the
most traditional method of removing tissue for further study — they are also the most
expensive and invasive. FNA biopsy requires insertion of a very thin needle on a syringe
to remove either fluid from a cyst or clusters of cells from a palpable mass. CNB is more
traumatic than FNA biopsy because it uses a larger needle with a special cutting edge to
remove small cores of tissue. The tissue cores are usually large enough to enable

pathologists to distinguish between invasive and noninvasive types of breast cancer.

Because 80 percent of breast biopsies are conducted on benign tissue — raising
healthcare costs and causing pain, possible scarring and anxiety in patients — an adjunct
technology that supplements mammography and reduces the large number of
unnecessary biopsies would be of significant benefit to both patients and healthcare
providers. Because the non-invasive DOBI technology is designed to identify the minute
vascular changes associated with growing cancer in its earliest stages, it has the
potential to provide a new screening tool, as well as DOBI ComfortScan has the
potential to play a key role in improving current methods of breast cancer detection and

treatment monitoring.

3. BACKGROUND A NEW TECHNIQUE TO DETECT BREAST
CANCER AT EARLY STAGE - DYANAMIC OPTICAL BREAST
IMAGING

Physicians worldwide are looking for an innovative and inexpensive technology that
provides further diagnostic information to complement current diagnostic data, thus

allowing them to make a more complete and accurate diagnosis. Undeniably, a new
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screening, following up and monitering tool for breast carcer early detection and breast
non-invasive treatment evaulation is increasingly paied great attention in the
examination of the breast. The Dynamic Optical Breast Imaging (DOBI-) ComfortScan,
while not intended to replace mammography, is a noninvasive, nonionizing medical
imaging system designed to assist physicians in the diagnosis of breast cancer by
providing new, image-based physiological information which mammography, ultrasound
and physical exams cannot provide. The medical and scientific foundation of the DOBI
technology is developed to image the body’s creation of new blood vessels
(neovascularization) associated with the support of tumor development. This process,
known as angiogenesis, has been scientifically linked to the development and growth of
most cancers and over 70 other human diseases. The ability for medical and scientific
professionals to image angiogenesis in the human body in this manner is virtually non-
existent. Thus, the ComfortScan system is designed to provide important physiology-
based information not readily available to physicians today for determining the presence

of abnormally vascularized lesions in the body.
3.1 The Role of Angiogenesis in New Breast Cancer Diagnostic Technologies

Since Judah Folkman’s seminal hypothesis was published in 1971, the formation and
growth of new blood vessels from preexisting blood vessels, called angiogenesis, has
become widely recognized as a key biological process that occurs in both healthy and
diseased tissues.”” When properly regulated, angiogenesis is necessary for
reproduction, embryonic development and wound repair. In such cases, the complex
angiogenic process is maintained in careful balance by a variety of angiogenesis-
stimulating growth factors, angiogenesis inhibitors, cell-bound molecules, the
surrounding extracellular matrix (ECM) and other mediators. When this balance is tipped
in favor of too much or too little angiogenesis, a variety of pathological conditions — such
as cancer, rheumatoid arthritis and coronary artery disease — can be the result."®'® In

particular, the role of angiogenesis in breast cancer has been documented.?

As in all cells, the cells of an incipient tumor require constant nourishment and oxygen
as well as a way to remove waste products. As long as a tumor remains small —
approximately one millimeter in diameter — the process of diffusion (through a cell

membrane) can adequately provide nourishment and dispose of wastes. To grow
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beyond the “one-millimeter limit,” the tumor cells must develop their own blood
circulation system — mimicking the circulatory system of healthy tissue nearby, as shown
in Figure below Normal cell tissue is interlaced with a dense network of capillaries.
Constructed from endothelial cells, these capillaries supply nourishment and carry off
wastes. When starved of oxygen, the cells of normal tissues are able to induce
endothelial cell proliferation and the formation of new capillaries by releasing angiogenic
growth factors such as vascular endothelial growth factor (VEGF) and basic fibroblast
growth factor (bFGF). In imitation of normal cells, some of the cells in the tumor acquire
the ability to secrete angiogenic growth factors — thereby attracting endothelial cells from
nearby tissues and inducing these endothelial cells to multiply. By encouraging
capillaries to grow into the tumor, tumor cells acquire direct access to oxygen-and-
nutrient-rich blood as well as a way of removing waste products. This enables the tumor
cells to grow explosively and spread widely. Some physicians use the presence or
absence of a dense capillary network in tumor samples to determine the stage of tumor

development and predict its future course.?'

Pre-Angiogenesis Early Stage Angiogenesis Advanced Angiogenesis

Small Tumor

Genetic mutations cause a
cell to become cancerous

Growing Tumor

Nutrients
from Blood

Growing
Capillaries

Tumors need a fuel Capillary and other A dense network of
supply system for growth; blood vessel growth often blood vessels fuels the
more fuel often equals promotes rapid tumor growth of the tumor

more aggressive growth development

The Stage of Tumor Angiogenesis

Angiogenesis in tumors follows an orderly sequence of events:?#?3%*

1. Initiation. The diseased tissue (tumor) produces and releases angiogenic growth
factors that diffuse into the surrounding tissue.

2. Proliferation and invasion by endothelial cells. The angiogenic growth factors
bind to receptors located on the endothelial cells of nearby blood vessels. Within
an endothelial cell, signals are sent from the cell’s surface to the nucleus and the

cell begins to produce new molecules including enzymes. The enzymes dissolve
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tiny holes in the sheath-like basement membrane that surrounds the blood
vessel. The endothelial cells begin to divide (proliferate) and they migrate out
through the dissolved holes and toward the tumor. Specialized molecules, called
adhesion molecules or integrins (avB3 and avf5), help to pull the sprouting tip of
the blood vessel forward. Additional enzymes, called matrix metalloproteinases,
or MMPs, dissolve the tissue in front of the sprouting blood vessel tip and, as the
vessel extends, the tissue is remolded around the vessel. The sprouting
endothelial cells roll up to form a blood vessel tube and the individual blood
vessel tubes connect to form complete blood-vessel loops that can circulate
blood.

3. Maturation of blood vessels. The newly formed blood vessel tubes are stabilized
by the growth of specialized muscle cells, which provide structural support. Blood
then begins to flow through the new blood vessels. These new blood vessels are
the mechanism by which the tumor creates an oxygen-and-nutrient-rich
environment in which to grow explosively and spread throughout the body.
Without this environment, the tumor would remain confined to the “one-millimeter

limit” described earlier — starved for nutrients and choking on its own waste

products.

1 day after tumor implantation ?anu*mnmri'np

« Uniform A-V flow « Chaotic to poor flow or regional stasis
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Photos courtesy of Or. David Cheresh, Scripps Research Institute
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The angiogenic blood vessels in malignant tissues share a number of observable

characteristics. Together, these characteristics comprise a “unique vascular profile” or

“angiogenic signature” that can be detected by the DOBI ComfortScan and can serve as

diagnostic aids that indicate the presence or absence of malignant tissue. The unique

tumor angiogenic signature is likely to be different than simple inflammation associated

with benign conditions, as the following characteristics will show in figure below:

High density and high blood volume. Blood vessels created to feed tumors are
more numerous and dense than vessels in normal tissue.”® The existence of
differing vascularity in breast cancer is supported by Feldman?® and Watt,?” both
of whom successfully imaged small groups of breast cancers using vascular
imaging techniques. Wells found similar results using ultrasound,?® as did
Schoenberger® and Cosgrove.*® This distinctive vascularity is also supported by
Folkman,*' who studied the mechanism of neoplasia, and by the emopirical
histology of Weidner,* who found that micro-vessel density (MVD) is greatest at
the periphery of cancerous tumors, particularly metastatic tumors.

Resistance to blood flow. Blood vessels created to feed tumors show greater
resistance to the flow of blood than normal blood vessels in response to the

application of gentle pressure.®3*

Several theories have been proposed to
explain this phenomenon.

Vessel collapse. Blood vessels created to feed tumors show an increased
likelihood of blood vessel collapse under external pressure. Again, several
theories attempt to explain this phenomenon and its relationship to the resistance
of blood flow. For example, since the blood-vessel wall in the tumor region has a
high permeability,®*>° the interstitial fluid pressure (IFP) in the tumor region is
higher (20 mm Hg); in fact, it is close to and in equilibrium with the microvascular
pressure (MVP).>”® This is in contrast to the IFP in normal tissue (0 mm Hg). In
the region of a tumor, this leads to internal necrosis of the tumor and vessel
collapse under external pressure.

High oxygen consumption and attenuated light transmission. Since the oxygen
requirements of a rapidly growing tumor are higher than in normal tissue, the
blood vessels created to feed these tumors show evidence of oxygen depletion in

the comparatively large quantities of blood that they carry. Furthermore,
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deoxygenated blood exhibits attenuated light transmission characteristics, which
34,39,40,41

can be detected by various technologies.

. = A 857 ey
+ Uniform A-V flow * Chaotic to poor flow or regional stasis
* Normal permeability * Hyper-permeable and leaky
* Vascular hierarchy maintained * Disorganized architecture

Source: M Konerding (From: DM McDonald and PL Choyke. Nat Med 2003;9:7)

In addition to the observable physical characteristics cited in the previous section,
research into the molecular basis of angiogenesis occurring in breast cancer patients
indicates that integrin avB3 plays an important role in angiogenesis. The presence of
high levels of integrin avB3 promotes angiogenesis and, conversely, low levels of
integrin a avB3 are the most significant prognostic indicator of relapse-free survival in
breast cancer patients.**** Furthermore, clinical studies demonstrate that the degree of
angiogenesis is correlated with the malignant potential of several cancers, including
breast cancer. Researchers have also explored a novel approach to detecting
angiogenesis in vivo using magnetic resonance imaging (MRI) and a paramagnetic
contrast agent that is targeted to endothelial integrin avp3 via the LM609 monoclonal
antibody. This new approach also enables the detection of angiogenic “hot spots” that

1.**  These techniques — which focus on the

are not observable by standard MR
molecular processes and vascular changes that accompany the development of breast
cancer — have the potential to improve both the sensitivity and specificity of breast
cancer diagnosis. They are also at the heart of the approach utilized by the DOBI

ComfortScan.
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As summary, a tumor requires a network of blood vessels to supply nutrients and
oxygen and to remove waste products*® to grow beyond the size of about 2 mm?®. The
inherently complex process leading to the formation of these new vessels is known as
tumor “angiogenesis.” The increased vascularity associated with the growth of

t*  Tumor

malignant lesions can be measured by microvessel density (MVD) coun
angiogenesis and its implication on clinical outcome have been intensively studied in
breast cancer.*” Numerous studies have documented that a high MVD correlates with
the presence of nodal and distant metastasis,'® establishing a relationship between the

4849 These recent

presence of angiogenesis and invasiveness in breast carcinoma.
findings suggest that higher MVD in breast carcinoma is associated with the potential of
the tumor to produce metastasis, and thus may be a prognostic indicator.*® Gasparini
suggests that breast cancer is an angiogenesis-dependent disease.*® All solid tumors
become clinically relevant once they develop a blood supply. Angiogenesis is the
process by which growing tumors attract new blood vessels, allowing them to gain
nutrients and eliminate waste, shown in figure below. Recent developments in optical
imaging technology and image processing make it possible to identify the minute
vascular changes associated with growing cancer in its earliest stages. Once detected,
these changes constitute a unique vascular profile that has the potential to indicate the

presence of cancer before a cancerous lesion is discernable.

When a malignant tumor starts to grows in the

reast (step 1), It usually becomes supported by
complex network of blood microvessels (step 2’
That feed it and assist in its local growth and

[: development (steps 3 and 4). This

vascularization process is called tumor
Area of angiogenesis. Tumor

Close-up n in Breast
he ComfortScan system has been designed to be

able to detect this abnormal network of blood
sessels, thereby providing a useful complement
to common mammographic images.

step 1 : step 2 : step 3 ¢ step 4
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3.2 Dynamic Opitical Breast Imaging Technology in Early Breast Cancer

Diagnostic

The imaging technology utilized in the DOBI ComfortScan is the product of over 80
years of development and experimentation in the field of optical imaging, which utilizes
light in the visible spectrum to illuminate breast tissues. Max Cutler first introduced
optical imaging of the breast in 1929.°° He utilized a technique called diaphanography,
which is the transillumination of breast tissue. This technique reveals a distinct difference
in the transmission of red light through normal breast tissues and through the vascular
angiogenic tissues adjacent to a carcinoma. While this early technology proved to be

clinically ineffective and is no longer being used, it marks early attempts to utilize light.

Close-up of a network of angiogenic vessels around a breast cancer lesiorn
.

T 4

Angiogenesis detected by ComfortScan provides physicians with new,
functional physiological information useful for improved clinical
decision-making
More recently, Erterfai and Profio®" utilized excised breast tissue to show that blood
content (deoxyhemoglobin) affects transmittance (the absorption spectrum) in breast

tissue. Profio et al®

also noted that the contrast measured by a two-wavelength system
correlated well with a model of oxy- and deoxyhemoglobin. They also reported
previously unpublished data from the Santa Barbara Cancer Institute studying the
vascularity of benign and malignant breast tissues. They found that the average
concentrations of red blood cells were higher at the edge of a carcinoma and in the
peripheral tissue next to the carcinoma than in normal tissue. The diaphanography
results showed a “strong correlation between the contrast and the concentration of

hemoglobin (red blood cells) in subgroups of the fiboroadenomas and carcinomas.” The
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absorption was observed in the 600-900 nm wavelength range, shown in figure below.
Peters® also investigated transmittance, reflectance, scattering and absorption across
the spectral range of 500-1,100 nm and found that oxyhemoglobin and water content

were the only reliable predictors of spectral differences.

Optical Properties of Tissue

Optical Absorption
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water 540 nm light is absorbed by blood
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It has been established that the vascularity associated with the growth of malignant

lesions is inherently different from the vascularity seen in normal healthy tissue.** The

DOBI ComfortScan™ system detects the differences by evaluating the light attenuation

when an external pressure stimulus is applied over time, as shown in figure above.

The Dynamic Optical Breast Imaging (DOBI) ComfortScan is sensitive to dynamic

volumetric changes in blood and changes in deoxyhemoglobin. Both of these changes

are commonly found in malignant tumors and result in a unique tumor angiogenic

“signature.” The ComfortScan System is able to measure these changes by applying

uniform pressure to the breast. The change in pressure is believed to trap blood in the

tortuous angiogenic structures that form around the tumor. This trapped blood becomes

deoxygenated up to four times faster than normal tissue, as shown in figure below.
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Venule

um Capillary

Pressure on Normal Vessel has NO Effect Pressure on Angiogenic Vessel has Effect

expect pushing blood from the Vessel by trapping blood in the Vessel
Thés laft blood becomes deoxygenated much less than in angiogenic vessel  This trapped blood becomes deoxygenated up to four times faster than nonmal tissus,

The DOBI ComfortScan displays the effects of the changes in volume and/or the
changes in deoxyhemoglobin over time. These changes appear as areas of low light
level in the DOBI ComfortScan images because of greater light absorption. Normal or
benign tissue, which has normal vascular structures and a slower metabolic rate, does
not absorb as much light. Consequently, it has a higher light level than malignant

tumors, as shown in figures below.
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In contrast to early unsuccessful transillumination techniques, the DOBI ComfortScan
uses mechanical perturbation to create a dynamic signature. The DOBI ComfortScan’s
array of light-emitting diodes (LEDs) illuminates areas of vascular development in the
breast that possess characteristics unique to malignant tumors. As described earlier,
during the process of angiogenesis, a cancerous growth surrounds itself with a dense
network of tiny blood-filled capillaries. These capillaries provide oxygen and nutrients to
active tumors and they exhibit the unique physiological “markers” that the DOBI
ComfortScan can detect. These physiological markers include dense vascularity, high
blood-flow resistance, blood deoxygenation, attenuated light transmission and a greater

likelihood of the blood vessels to collapse under external pressure.®
3.3 Dynamic Optical Breast Imaging Principle

While other diagnostic imaging devices primarily detect static morphological (structural)
changes, the DOBI ComfortScan is designed to detect dynamic (physiologic) changes,
namely the dynamic flow, increased blood volume levels and depleted oxygen levels
(deoxygenated hemoglobin) that are characteristic of malignancies. The currment
ComfortScan system utilizes light from 127 light emitting diodes (LED), mounted on an
illuminator plate inclined 30° from horizontal plane. The LEDs emit red light with a
wavelength of 640nm for greater absorption and higher sensitivity of optical absorption
of de-oxy-hemoglobin. Transmitted light is recorded by a Charge-Coupled Device (CCD)
camera for approximately 45 seconds. As part of this process, the machine applies a
slight amount of uniform pressure via a patented silicone membrane system — a
pressure jump from Smm Hg (setup pressure) to 10 mm Hg (analysis pressure) for about
30 seconds — to the breast, which already has been compressed lightly by the soft
breast holder. When an external pressure stimulus is applied uniformly around the
breast, the dynamics of blood redistribution, the capillary and vein collapse, and the
oxygenated state of the blood as a function of time after the initial pressure stimulus in
the area of abnormal vascularization will be different from those properties in normal
areas of the breast tissue. The system collects the images of the breast before, during

and after applying the pressure jump to record the changes as they occur.

Since a single static image alone does not reveal much information about abnormal

vascularization because the light beams are heavily scattered and diffused by tissues
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resulting in very low spatial resolution, and only changes caused by re-distribution of
blood volume and oxygenation level are detected, the dynamic response of the breast to
pressure modulation is carried in the intensity variations among different images in the
whole sequence. The dynamic image sequence may be represented by I(x, vy, t). The
DOBI ComfortScan uses the first image after the pressure jump as a reference image,
lef, after the first illumination cycle following the onset of the pressure step (breast shape
has stabilized). This image is subtracted from the rest of the image sequence to

represent the dynamic signature or response to the pressure at each spatial point (x, y):

DS(X’ Y, t) = ( |(X, Y, t) - Iref) / Iref .

The vascular changes associated with cancerous lesions absorb more light than normal
tissue and this creates areas of low light level on the image. As the light from the LEDs
encounters the angiogenic tissue surrounding the tumor, the hemoglobin, which is
trapped in the blood-filled capillaries near the malignancy, absorbs the red light more
completely than in normal or benign tissue. Following each pressure jump, the system
records the changes in light transmission at the red wavelength.”®> When compared with
the abnormal regions, blood volume and oxygen saturation levels decrease at a different
rate in the region with normal vascularity, normal interstitial fluid pressure, and normal
oxygen consumption rate. The difference in dynamic signatures in normal and abnormal

areas can be summarized as:
DS. (Xa, Ya, t) # DS,(Xn Yn t).

To process the images recorded by the camera, the DOBI ComfortScan utilizes
proprietary computer algorithms that generate a graph of the changing light-transmission
values for each location over time. Consequently, it visually displays the unique vascular
profile of the angiogenic region of the breast that stands out in marked contrast to
normal or benign portions of the breast. On the image, bright areas indicate normal or
benign tissues and dark blue areas indicate a potential for malignancy. By displaying a
contrasting appearance, the DOBI ComfortScan has the potential to confirm the
presence of cancer and differentiate cancer from both benign lesions and normal tissue
within the breast. The potential for the ComfortScan system as a diagnostic tool is to
non-invasively differentiate between specific optical patterns of normal and abnormal
vascularization areas and therefore to provide the physician with additional information

as to the angiogenic status of the suspicious area. This information is intended to assist
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the physician in the diagnostic process, possibly in treatment recommendations and in
regular screening or fullowup examination of breast cancer. Since vascular changes take
place from the earliest stages of cancer development, the ability to image these changes
can potentially lead to the detection of breast cancer and treatment of developing

cancers at early stage — an important part of future uses for the DOBI technology.

4. MATERIAL and METHODS

4.1 ComfortScan Components and Description

In order to address the need for multiple, standardized imaging angles, the DOBI
ComfortScan is designed to be mounted on an adjustable C-arm platform, which
comprises soft breast holder, breast platform with LED array, digital-charged-coupled-
device (CCD) camera, besides the system electronics and software and display

monitor.*® Descriptions of each of these items follow and can be viewed in figure below.

CCD Camera

CCD #H&#HL .
Operator Display

Soft Breast Holder PERE RS

AEHIE

LED llluminators Mobile, Compact

LED AR E

NE BB

Proprietary Software
& Hardware

B ERIR=BH
BAF B

DOBI ComfortScan System with its Components
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Soft breast holder. It is necessary to compress the breast to achieve acceptable image
contrast in the area of pathologic influence (API). The breast holder consists of a silicon
membrane that provides a soft contact surface and an airtight seal over a pressure
chamber. The pressure chamber can be inflated with low-pressure air. The silicon
membrane gently compresses the breast between the silicon balloon on the camera side
(top) and the flat breast platform (below) with its array of LEDs. The DOBI ComfortScan
controls and monitors the rise, fall and maintenance of pressure in the pneumatic system

with a custom-programmed microcontroller.

Breast platform with LED array. The DOBI ComfortScan utilizes a flat-plane array of
127 light emitting diodes (LEDs) that emit light in the single visible-red band (640 nm).
The custom-programmed microprocessor precisely controls the optical exposure time
and the intensity profile of the LED array, which enables versatile operation with breasts
of different sizes and densities. The system supports independent control of the light

intensity for each LED.

Digital CCD camera. The DOBI ComfortScan uses a 12-bit digital-charged-coupled-
device (CCD) camera. The sensitivity of this camera is necessary because the changes
in light intensity within the illuminated breast are small in amplitude in comparison to the
amount of light emitted by the LEDs. Consequently, it is necessary to utilize a high-gain,
low-noise device such as the CCD camera. The CCD camera employs an internal
thermal-electric cooler and operates at a controlled low temperature of -20° C. This low
temperature produces an extremely low dark-current output. The intrinsic spatial
resolution of the camera is 768 x 512 pixels. The 5 x 5 pixel-binning mechanism
increases the efficiency of photo collection. The final spatial resolution of the camera
output is effectively 102 x 128 pixels. Gray-scale resolution of the signal from each pixel

is up to 4,096 levels, which corresponds to 12 bits.

System electronics and software. The Controller is an electronic assembly that
interfaces with the LED illuminator, the computer, the soft holder assembly and two
pressure reservoirs located in the bottom of the base unit. Housed in the controller are
circuit boards for lighting the LED, operating the pneumatic pump, sensing the pressure
in the air chamber and interfacing with the computer. It houses also a microcomputer

and a programmable read-only memory. The Computer System provides the main user
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interface, sending commands to the Controller and LED illuminator. Images are read
from the CCD camera, processed and displayed. Data are stored and retrieved. The
Computer System also monitors operation and alerts the operator to fault conditions.
Unlike traditional transillumination methods, the DOBI ComfortScan applies a
perturbation stimulus (pressure change) to the breast and facilitates observations of the
change in transmission/absorption of red light by the breast. The system processes the
measured incremental changes by using a variety of subtraction and contrast
enhancement techniques to produce the diagnostic functional image. The control
software for the instrument module is embedded in the microprocessor. The embedded
microprocessor manages all modulation of the LED array intensity and the pneumatic
pressure modulations of the breast holder in accordance with the specific protocol for

each patient.

The DOBI ComfortScan system illuminates and senses light absorption properties of the
breast tissue during both static and dynamic conditions. In the dynamic acquisition
phase, the ComfortScan compresses and decompresses the breast tissue, similar to the

process available during conventional mammography, but with very low pressure.

The DOBI ComfortScan analyzes and compares light absorption across the static as
well as multiple dynamic images for regions of extraordinary light absorption. Such
regions are then more closely examined through a battery of digital processing
techniques, and displayed as both scans and waveforms for the practitioner. These
techniques involve digital subtraction of two or more of the images frames, spectral and

temporal comparisons and intensity amplifications of the organized regions of the scans.

Current DOBI ComfortScan is intended for use on patients who have inconclusive
diagnosis by mammography or other imaging tests or physical examination. The use of
this device will provide the physician with dynamic functional information regarding
abnormal vascularization in an area of interest in the breast. The dynamic functional
information will be used to better characterize the lesion. A cluster version of current
ComfortScan and the next generation of ComfortScan, ComfortScreen, have been under

development and will be available in the near future for breast screening.
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4.2 Use of the DOBI ComfortScan with a Patient

During an examination, the patient stands next to the machine and the DOBI System
operator positions the patient’s breast so that the inferior portion of the breast is in direct
contact with the surface of the breast platform, which contains the array of red LEDs.
The soft breast holder envelopes the top of the breast in a thin silicone membrane. In a
computer-controlled sequence, the breast holder gently and uniformly compresses the
breast to a pressure of less than 10 mmHg (less than 1/4 pound per square inch). The
computer also controls the transmission of light through the breast while the digital CCD
camera, located above the breast, records images in a sequence of several frames per
second for approximately 45 seconds. The system accumulates the images in digital
memory and the computer processes the minute, temporal variations in red-light
intensity between benign and malignant tissues. The entire procedure requires
approximately 5 minutes and the results are available immediately for display on the

monitor.%®

The clinical study of DOBI ComfortScan performed for local governmental regulatory and
marketing approval at hospitals or clinics was conducted in accordance with Provisions
for Clinical Trials of Medical devices of the country. The enrolled patients are 18 years
of age or older and have been considered the necessity of a breast biopsy after
receiving mammography exasmination with BI-RADS 3 or 4. But in order to prove the
product safety and effectiveness in normal condition by taking into account the current
ComfortScan configuration and its intended use, following patient is excluded from this
study:
* Subject has had any breast surgery in the ipsilateral breast (e.g., augmentation/
cancer/ reduction) within a year of the potential scan date.
* Subject has had a core or excisional biopsy in the ipsilateral breast within 3
months.
e Subject has undergone brachytherapy in the region of interest within the past 12
months.
* Subject is pregnant or lactating.
* Subject has accepted hormone replacement and/or oral contraceptives within

the past 30 days.
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* Subject has failed to keep fixed and persistent position during the examination.
* Subject has inflammatory skin disease (i.e., psoriasis, eczema)

* Subject has a known allergy to silicone

According to Regulations for the Supervision and Administration of Medical Devices and
Provision on Clinical Trial of Medical Device of the countries, the relevant data, such as
study protocol, informed consent form, case report form etc., have been examined and
approved by the Ethics Committees, in order to ensure this study is in accordance with
ICH-GCP and the related medical administration regulations of each country, and meet

the requirements and principles of ethics.

4.3 ComfortScan Sanning Acquisition

After filling in all the data required (patient's name, age, breast size, technician’s name,
breast side, comments, etc.) the breast is positioned in a craniocaudal view (CC), similar
to the mammographic one. The soft holder pressure is set to negative pressure to
facilitate positioning, which is extremely important to ComfortScan scanning and
readings. The breast should be centered on the breast support platform and all the
rooms lights should be switched off. The camera will begin acquiring images in a preset
rate. These images will be shown in both grayscale and color scale. To ensure a
qualified scanning with proper LED patterns, the selected LEDs based on the breast size
are placed automatically or manually according to the location of the lesion. After the
selection of LED locations, the LED illuminator controls are now active. It is important to
optimize the illumination settings by choosing either the manual control or the automatic
intensity buttons. During this phase, you should set a marker using the mouse, by
drawing a circle by means of the cursor, defining the region of interest. This region
corresponds to the suspicious areas as been determined by prior clinical or
mammography findings. Once you have verified that the patient’s breast is correctly
positioned and that all the LED intensity and patterns are satisfactory, you can initiate
the scan by clicking on the START button. The STOP button allows the scan interruption
in case of problem. All the scans acquired are saved automatically on both the local disk

and CD simultaneously.
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4.4 ComfortScan Image Processing

The image data are processed to generate dynamic images of the superior and inferior
portions of the breast in a cranial-caudal view. The images are displayed in gray scale or
false color to reveal time-dependent changes in the transmitted light intensity caused by
the pressure change. The images may be viewed as a cine loop to help visualize focal
regions with different temporal behavior compared to surrounding tissue. In addition, the
computer mouse may be used to mark and interrogate different areas of the image and
to display the corresponding temporal curves. The temporal curves are displayed on a
grid (% change in intensity v. time in seconds), which allows the shape and magnitudes
of the curves to be characterized and quantified. As a diagnostic aid, the image
processing software can classify the temporal curves for each image pixel and display
an image of the breast in which regions with temporal curves typically associated with
malignancy are displayed in dark blue and with temporal curves typically associated with

normal tissue are displayed in green.

During pressure modulation, a serial of digital images are captured by the CCD camera
and registered in the system memory. Currently, over one hundred frame images are
collected and stored for each breast “scan”. The first image is always recorded with no
light exposure. This first image is referred to as the “dark-frame”. In the data analysis,
this “dark-frame” is then subtracted from the subsequent images. This subtraction
eliminates the effects of any non-zero dark-current and other background noises of the
CCD camera. An image normalization procedure is then performed. Through this
normalization, any non-uniform intensity distribution collected from the camera is
thoroughly compensated. Data analysis of this stage can be referred to as
“preprocessing”. After the “preprocessing”, the system is ready to perform the pathology
classification analysis described below using “dynamic signatures” and a “functional

image”.

Dynamic signatures are obtained from each local region (pixel) of the recorded images.
Because dynamic responses from the API (area of pathologic influence) of the malignant
region are quite different from those of the normal regions, contrast in the signatures can
be recognized by the operator. Furthermore, for the ease of operator visualization and

pathologic classifscation, a functional image is also constructed. A cross-correlation
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algorithm is used for the generation of this functional image. In the cross-correlation
process, a “reference signature” is selected from a normal breast region. Then a cross-
correlation process is applied between the dynamic signatures from all regions of the
breast with the reference signature. Because dynamic signatures from all normal
regions are similar to the reference signature, a high level of correlation is obtained from
these regions. On the other hand, dynamic signatures from the API are quite different
from the reference signature; a low level of correlation is obtained from these regions.
Consequently, the output from the correlation process produces a high-contrast
functional image. On the functional image, bright intensities present normal areas,

whereas dark intensities present in the API.

4.5 ComfortScan Image Interpretation

The interpretation of images is based in two separate physiological parameters: (1) the
color range in color window and (2) the dynamic curves corresponding to each area
selected. The blue or dark blue color is corresponding to areas of increased abnormal
vascularisation, as this is estimated by analyzing the signal of LED emission by means
of imaging functional programs incorporated into the computer system. The dynamic
curves offer a plus sophisticated means of calculating the patterns of increased

vascularisation, optimally permitting to predict the areas of neovascularisation.

There are two types of curves registered: (1) the progressive one that is correlated so far
with the areas of increased abnormal vascularisation and (2) the fluctuating one that
correlates with areas of 'normally' increased vascularisation, e.g. fibrokystic disease
areas or florid fiboroadenomas. The physiological explanation for these curves is based in
the fluctuating rate of normal vascularisation, which is influenced by cardiac and
respiratory rate, thus presenting smoothly curved up and down lines, in accordance with
inspiration-expiration and systolic-diastolic rates. It is also worth mentioning the
significant role of capillary vessels, which permit an 'elasticity’ of hematogenous flow. On
the contrary, areas of neovascularisation are typically characterised by the absence of
capillary trichoid vessels, and blood is 'pooling' into abnormal arteriovenous shunts, not
following the fluctuating cardiac and respiratory rate. This is represented by a
progressive curve, without 'elasticity’. From DOBI ComfortScan preliminary study

chosen to compare ComfortScan results with the findings of the considered-to-be the
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gold standard method for breast vascularisation, the breast MRI imaging with i.v.
injection of gadolinium,”” abnormal tumor vessels, especially the presence of
arteriovenous shunts, are responsible for the rapid enhancement and the "wash-out" of

malignant lesions.
4.6 Comparison with Mammography

Mammography utilizes x-rays to image the breast morphology for the breast screening
or diagnostic, and is considered to be nowadays the gold standard for breast cancer
examination. Mammogram is dependent upon the radiologist to interpret the
morphology and then to infer the physiology and pathology of the breast. Mammography
and palpation are currently the most used and accepted breast cancer screening tests.
Although both provide important information, they are somewhat limited. Also,
ultrasound (US) and magnetic resonance imaging (MRI) play a complementary role in

the diagnostic process.

Imaging Technologies Comparison

Technology Sensitivity Specificity Imaging Method
Mammography*
Ages 50 Above 89% 45% Morphological
Ages 50 & Below 58% 40% Morphological
Ultrasound * 75% 94% Morphological
MRI ** 96% 69% Physiological
ComfortScan System*** 92% 67% Physiological

T Koib, J Lichy, J. Newhouse - Radiology Ocl. 2002 "Cormpanson of the Performance of Scraemng Mammography Physical
Examinalion, and Breasl US end Evalushon of Factors thal Influence Them An Analysis of 27,825 Palien! Evaluslions”

" Kalsar Permanente. Techricsl Rewview of MR 2003

intermal Vahdalion Study for Comifor View Rev, 1.0 2002-2004 316 Palienls

Mammography has detection rates that vary widely: Kolb reported overall sensitivity and
specificity for screening mammography of 68% to 88% and 82% to 98%, respectively;
however, in the same study, in the most dense breast tissue the reported sensitivity was

44%.°® Mammography sensitivity rates are higher in women aged 50 years or older
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compared with those less than 50 years old. This can be explained with the decrease of
breast density as a function of increasing age. Dense breasts (associated with a BI-
RADS™ breast density scale of 3 or 4) are often seen in younger women and fatty
breasts (e.g., BI-RADS density value of 1 and 2) are more common in the older
women®. Kerlikowske also reported that age had a strong effect on mammography
sensitivity, which was highest among women 60 to 69 years of age (87.0%) and lowest
among women 30 to 39 years of age (67.9%).%° A comparison based on the same trial

criteria is listed in the above.

These findings suggest that there is a need to improve on the tools currently used to
detect breast disease in younger women or those with more dense breasts. To
demonstrate the DOBI ComfortScan is an improved tool for young woman breast
examination and an useful tool for breast cancer diagnostic with addtional new
physiological information, all the enrolled patients during the clinical study of DOBI
ComfortScan in Beijing were performed mammography examinaitons but have
inconclusive findings, which are catogrized as Breast Imaging Reporting and Data

System (BI-RADS) 3 or 4. The results are shown in Table above.
4.7 Clinical Testing

During the entire developmental period of the DOBI System beginning in 1996,
approximately 1,300 patients have been scanned. Based on the analysis of scans
completed on typical patients Q3/4 2000 through Q1 2001, the DOBI System is
performing with a sensitivity (“true positive”) of 92% and specificity (“true negative”) of
76%, based on 123 patients with a malignancy rate of 20%. Negative predictive value is
97%.

Some of these scans were performed for the purpose of testing potential hardware and
software configurations of the System while others assessed its accuracy in
differentiating benign from malignant lesions. During the period of mid-1999 to mid-2001,
several scan protocols were used to test the device and the results were used to refine
both the hardware and the software and to develop additional analytical tools. This test-

refine-retest process was repeated until the upgrades resulted in the current System
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configuration being tested at six investigational clinical sites under a well-defined set of
rules. These investigational clinical sites are:

¢ Asheville Women’s Medical Center, Asheville, NC

* Columbia University College of Physicians and Surgeons, New York, NY

* Hackensack University Medical Center, Hackensack, NJ

* Massachusetts General Hospital, Boston, MA

* University of Massachusetts Medical School, Worcester, MA

* Weill Medical College of Cornell University, New York, NY

The current trial protocol being followed is designed to incorporate DOBI System
scanning of patients scheduled for biopsy on the basis of equivocal mammogram and
other clinical findings. Approximately 450 patients were scanned under this protocol from
June 2000 through June 2001. The DOBI System scans are interpreted by consulting
radiologists and results of interpretation of 200 of these scans by an independent
radiologist show the following: 26/28 malignant lesions were recommended for biopsy,
for a sensitivity of 93 percent and 116/172 benign lesions would have been correctly
followed clinically without biopsy, for a specificity of 67 percent. Another way to assess
the value of these results is to look at the negative predictive value, that is, the
percentage of cases that were correctly recommended for clinical follow-up without
biopsy. The negative predictive value is 98 percent. Specifically, 116 of 118 cases that
DOBI System scan interpretation recommended for clinical follow-up without biopsy

were correctly assessed.

Following Clinical Effectiveness section lists some recent clinical studies and
demonstrates the clinical effectiveness of DOBI ComfortScan device. A total 2328 data
and 958 malignant cases are collected from over 15 multicenters and the averaging
Sensitivity and Specificity of DOBI ComfortScan in detecting breast cancer are 83.87%
and 73.9 separately by the statistical analysis from a variety of readers in compliance
with MEDDEV.2.7.1 Rev.3.
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5. CLINICAL EFFECTIVENESS

Because DOBI ComfortScan could be used for common sizes and densities in detecting
breast cancer by comparing with Mammography, the major differences of breasts
between different races, such as Chinese women, North American women, European
women, are the size and density. Chinese women tend to have small and dense breasts.
For example, the “RESULTS OF INVESTIGATIONAL USE OF DOBI COMFORTSCAN
IN CHINA” Reported by G. Zhang, W. Wang, D. Yang and H. Jiang in Beijing shows
among 62 patients 90.3% patients have dense breasts (10 very dense and 46 dense
breasts). Because the sizes and densities of breasts have no influence on the scans of
DOBI ComfortScan, thus, the performances using DOBI ComfortScan among different

races, Chinese, North American and European women have no difference.

Based on the published studies from Cornell University, Saint Louis University, Chinese
Anti-Cancer Association, etc., race is not considered a factor that might increase a
woman’s chance of getting breast cancer. However, the rates of developing and dying
from the disease differ among ethnic groups. This may be due to differences in specific
risk factors, the biology of the breast cancer or in breast cancer screening rates and
treatment (Ref: wwb.komen.org/uploadedFiles/Content Binaries/806-373a.pdf and
envirocancer.cornell.edu/Factsheet/general/fs47.ethnicity.cfm). For example, the latest
statistics from the Health Ministry shows that breast cancer in China has a high
incidence among women aged 30 to 54 years, which are earlier about 15 years than
western countries. Due to lack of preventive knowledge and ineffective early diagnosis,
tens of thousands of Chinese women are still at risk of unknowingly developing the
disease, and cancers are in advanced stage when they are found. Because DOBI
ComfortScan is Currently used as adjunct to the mammography in detecting/diagnosing
breast cancer (Not Screening), the Sensitivity (1-False negative rate) and Specificity (1-
False positive rate) of a quantitative test are dependent on the cut-off value above or
below which the test is positive. In general, the higher the sensitivity, the lower the
specificity, and vice versa. Unlike Positive predicative value and Negative predicative
value, the Sensitivity and Specificity are independent of the population of interest

subjected to the test and are not influenced by the prevalence of the disease. Therefore,
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the performances using DOBI ComfortScan among different races, such as Chinese,

North American and European populations are equivalent physiologically.

Following sections will summarize some preliminary clinical reports from various DOBI
ComfortScan users/sites worldwide and the original owner of DOBI ComfortScan to
demonstrate the effectiveness of DOBI ComfortScan as adjunct to existing breast
imaging modalities, such as Mammography or Ultrasound, in diagnosing breast cancer

through detecting tumor angiogenesis in clinical use of the ComfortScan system.

5.1 Report : Research Article, “The Dynamic Optical Breast Imaging in the
Preoperative Workflow of Women with Suspicious or Malignant Breast
Lesions: Development of a New Comprehensive Score” by Massimiliano
D'Aiuto, Giuseppe Frasci, Maria Luisa Barretta, Adolfo Gallipoli, Giovanni
Maria Ciuffo, Flavia Musco, Sergio Orefice, Viviana Frattini, llves Guidi,
Claudio Siani, Emanuela Esposito, Anna Crispo, Maurizio Montella, Andrea
Chirico, Giuseppe D'Aiuto, and Aldo Vecchione at Department of Breast
Disease, National Cancer Institute “G. Pascale” Foundation, Via Mariano
Semmola, 80136 Naples, Italy, Department of Radiology, National Cancer
Institute “G. Pascale” Foundation, Via Mariano Semmola, 80136 Naples, Italy,
Breast Unit, Clinical Institute Zucchi, Via Zucchi 24, 20052 Monza, Italy,
Breast Unit, Clinical Institute Pio X, Via Francesco Nava 31, 20159 Milano,
Italy, Breast Surgery Divison, Medical Institute Monterosa, Via Monterosa 3,
20149 Milano, Italy, Breast Prevention Area, Physios Clinic, Via Chiesa Nord
52, 41016 Modena, Italy, Epidemiology Division, National Cancer Institute “G.
Pascale” Foundation, Via Mariano Semmola, 80136 Naples, Italy, National
Cancer Institute “G. Pascale” Foundation, Via Mariano Semmola, 80136
Naples, Italy, ISRN Oncology, Volume 2012, Aritcle ID 631917, Accepted 29
July 2012

To determine the diagnostic accuracy of DOBIComfortScan in patients with Breast
Imaging Reporting suspect breast lesions (BI-RADS) 4-5 breast lesions. Materials
and Methods. One-hundred and thirteen patients underwent DOBI ComfortScan

examination before surgery. Twelve parameters were taken into consideration to
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define DOBI findings. Results. Twenty-seven radical mastectomies, 47
guadrantectomies and 39 wide excisions, were performed. Overall, 65 invasive
cancer, 9 in situ carcinoma and 39 nonmalignant lesions, were observed. Ten out
of 12 considered parameters resulted significantly in association with histology at
discriminant analysis. A summation score of 30.5 resulted to be the best cut off at
ROC analysis, giving a sensitivity and specificity of 80% and 87%, respectively,
and a positive predictive value of 92.2%. Finally the following DOBI-BI-RADS
model was developed: malignant (B5 >=38 score); possibly malignant (B4 = 25~37
score); benign but the possibility of malignancy can not be excluded (B3 = 20~24

score); benign (B2<20).

The DOBI-level
Level Score N ° Total Cancer WNo cancer PPV** NPV***
1 o* 0 0 0 0 100%
2 <20 10 0 10 0 100%
3 20-24 14 3 11 22% 78%
4 25-37 56 39 17 70% 30%
5 =38 33 32 1 97% 304

* Absence of APL

** Positive predictive value.

#* ¥ Negative predictive value.
The summation score derived from the discriminant analysis was evaluated by
using the receiver-operating characteristic (ROC) curves to assess the best cutoff.
The area under ROC curve (AUC) illustrates the performance of a classifier over
all sensitivity and specificity levels. The AUC can range from 0.5 (chance
performance) to 1.0 (perfect performance). In order to minimize the rate of false

negative, we decided to take into account a performance at very high sensitivity

level.

The Conclusion is that the DOBI ComfortScan is a low-cost, noninvasive technique
with a good potential for discriminating benign from malignant lesions. According to
the results, the definition of other parameters besides pixel intensity permits to

improve the accuracy of this diagnostic procedure. Further studies are warranted to

define the potential role of DOBI ComfortScan in breast cancer imaging.
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5.2 Report : “Clinical Approach with Optical Imaging Instrument : Perspective
analysis on 617 young females” by V. Frattini, L. Ghisoni, A. Teodoro, PL Vaj
and S. Orefice at Habilita Group-Bergamo, Centro Medico MonteRosa of
Milan, Humanitas-Rozzano of Milan and Habilita Group-Bergamo, Italy, Italian
Journal of Gynaecology and Obstetrics, Volume 23, Issue 2-3, October 3,
2011

This perspective study determines the diagnostic accuracy of using Dynamic
Optical Breast Imaging in addition to Ultrasound systems for prevention, diagnosis
and monitoring of breast cancer in young females by means of a non-invasive
examination methodology. This examination methodology can represent a
methodical support in uncertain and particular neoplasms or an alternative
approach especially for young women. The study aims to evaluating the usage
flexibility of the DOBI methodology (differentiated diagnosis between benign and
malignant neoplasm, breast physiopathology variation and evaluation) on female
patients respect and with US methodology that is the first step for diagnosis in
young woman. This study has been carried out at the “Centro Medico Monterosa
(CMM)”, Milan lItaly. On total of 617 consecutive woman (from September 2008 to
march 2010), age range 20-39, average 35%1.1 years All patients have been
submitted to clinical investigation by means of both US and DOBI. When both US
and DOBI clinical results were positive for neoplasm, the second step consisted
surgery biopsy. If only US or DOBI are positive for neoplasm all patent submitted to
core biopsy. The dynamic optical imaging showed a statistical difference
(p<0.005) in patient analyses compared with Ultrasound; in this study, the
dynamical optical breast imaging had a sensitivity equal to 98% and a specificity
equal to 87%. This non-invasive imaging-based methodology has a high potential
for breast cancer prevention independently of breast size, density, hormonal status

and it is particularly suited for young females, being non-radiant.

In all study cases the anamnesis data have been evaluated by their collection in a
purposely devoted Data Base and elaboration according to a specific protocol and
method. After anamnesis and clinical visit, all patients have been submitted to both

breast US by a Kretz-Voluson 730 and additional DOBI examination, independently



DOBI ComfortScan™ System

Clinical Effectiveness Evaluation Report

Page 50 of 147

5.3

of any other supporting iconographic documentation (in this specific case, MR or
US made in other Institute or Hospital). The histogic test is made for a positive
result of DOBI examination with surgery biopsy or if positive US examination with
core biopsy guided by ComfortScan with a marker of hyaluronic acid. In case of
doubt evaluation or different results from DOBI and US all patients are submitted to
core biopsy. The following results have been achieved on a population whose age

distribution was: average age 35 years with a standard deviation of 1.1:

Histology Concordance | Discordance | Concordance | Discordance
DOBI DOBI us us

benign 348 303 TN 45 FP 246 TN 102 FP

Malign 269 264 TP 5FN 201 TP 68 FN

DOBI : Sensitivity TP/TP+FN = 98%, Specificity TN/TN+FP = 87%;
US: Sensitivity TP/TP+FN = 74%, Specificity TN/TN+FP = 70%;

Breast cancer can to have a different pathologic and oncology characteristic
difficult value with standard methodology. Particularly in young woman: DOBI and
US cat actually to have a statistical diagnostic accuracy of 91%. After having carefully
evaluated advantages, limits and the high sensibility of the DOBI methodology and
in consideration of the young age of the patients, our study demonstrates that the
association between DOBI methodology and US should be considered an
important diagnostic — preventive methodology, mainly for women with dense

breast where Mammography is poorly sensible.

Report : DOBI Score Ongoing Project by DOBI Sough European Distributor,
Socrate Medical, Milano, Italy, 2011

Please note that the following information is confidential and the study is still

ongoing. You can use the information for the Survey, but not disseminate it.

The study involves several hospitals and medical centers (multicenter within south
Europe). This report is just part of it and is the first classification and result (by

Socrate Medical). The other hundreds of data are not organized yet.
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5.4

The study involves symptomatic women of different age. All women diagnostic
path includes visit, US, X-Ray , Biopsy and obviously DOBI.

The study objective is the DOBI level evaluation:

Patient Number: 113 women
Biopsy: — 39 (34.5%) nonmalignant
— 74 (65.4%) malignant

Result table:
Nonmalignant (83.8) (16.2)
Malignant 15 (20.3) 59 (79.7) 74
46 65

59/74 malignant correct classification (79,7%)

31/37 nonmalignant correct classification (83,7%)

Cut-off DOBI-Score = 30.5,

* Sensitivity : 80%
* Specificity : 88% .

When the cut-off DOBI Score is adjusted based on the design of the study or the
need of the clinics, different outcomes, Sensitivity and Specificity, will be obtained.
At the same time, since the DOBI Score is easy to be adapted or computerized, a
standard diagnostics will be implemented and a clinical significance will be

achieved.

Report : Dynamic Optical Imaging. Thesis Dissertation : “The Use of
Dynamic Optical Imaging in Breast Cancer Detection” by Wilson, Kyle, Ph.D.,
MCMASTER UNIVERSITY and Publication submitted to Radiology “Dynamic
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Optical Imaging in Breast Cancer Detection” by Kyle J. Wilson, Kavita

Dhamanaskar, Terry Minuk, and Gerald R. Moran, Canada, 2011

Breast cancer has affected many women around the world throughout history. In
order to recognize and treat the early signs of breast cancer, obtaining high quality
images is crucial. A variety of imaging modalities are available for use in breast
imaging, including conventional mammography and newer optical imaging
techniques. One such optical imaging system is the ComfortScan™, which uses
red light to image the breast and was the focus of this study. The objectives include
investigating whether performing a large scale clinical trial with the ComfortScan™
would be warranted to further patient care and diagnostics for breast imaging, and
determining whether the ComfortScan™ would achieve better correlation to biopsy
than mammography alone. An additional goal was to investigate whether the
ComfortScan™ system would be beneficial as a mainstream method for a

radiologist to diagnose breast cancer risk.

The preliminary study with 19 patients demonstrated that there was no difference
in diagnostic information between the near-infrared (NIR) image and
mammography (p>0.05). Anecdotal evidence suggests cases where
mammography disagreed with biopsy, whereas ComfortScan™ agreed, though
these were not statistically significant Based on these encouraging results, a large
scale clinical trial was launched to investigate the potential of widespread use of
the ComfortScan™. The large scale trial included 126 NIR images and found
difference in diagnostic information between NIR and mammography (p<0.05).
Mammography agreed with biopsy in 18/33 and the ComfortScan™ system agreed
with biopsy in 25/33 cases. The sensitivity and specificity for the ComfortScan(TM)
system was 83% and 67%, respectively. The sensitivity and specificity of
mammography was 94% and 13%, respectively. This study included a variety of
women with varying ages and BIRADS scores, and demonstrated the effective
clinical use of a portable, non-ionizing, inexpensive imaging modality, indicating
that the ComfortScan™ system could likely be successful as a mainstream adjunct

to mammography.
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The potential of using polyvinyl alcohol cryogel (PVA-C) as a breast tissue mimic
was investigated and PVA-C was then used to validate the mode of action of the
ComfortScan™ system. Two experimental methods reported the absorption
coefficients and reduced scattering coefficients of PVA-C. Using a double
integrating sphere, the values were u, = 0.012 + 0.002 mm™ and us' =1.5+0.2
mm™" and using steady-state spatially resolved diffuse reflectance, the values were
Ua = 0.017 + 0.005 mm™ and us' = 1.3 + 0.2 mm™ at 640 nm. These values are

comparable to typical absorption coefficients for tissue reported by others.

The mode of action suggested by DOBI (Dynamic Optical Breast Imaging) Medical
for the ComfortScan™ system is that under compression a malignant tumour will
highly attenuate light, due to a partial collapse in the tumourous vasculature,
resulting in an increased deoxygenation of blood over time. Using a PVA-C breast
mimicking phantom, it was shown that by deoxygenating horse blood in a cavity,
there was an increase in the attenuation of 640 nm light as compared with the
surrounding phantom material; which suggests that the colour representative of
malignancies on the ComfortScan™ is caused by deoxygenating blood. Further
evidence suggests that the ComfortScan™ system is not recognizing a total
collapse of the vasculature and subsequent void of blood from the tumour as the
trigger for malignant detection. The mode of action suggested by DOBI Medical is

supported by our findings.

Report : Dynamic Optical Breast Imaging (DOBI): Prospective Study of
ComfortScan Accuracy in Diagnosis of Breast Cancer. PRELIMINARY
RESULTS, Thesis Dissertation by Rossella Dandolo, Ph.D., University of
Rome Tor Vergata, Italy, 2010

Current methods of breast imaging (mammography, ultrasonography and MRI) are
burdened with some considerable limitations that affect diagnostic accuracy, since
all characterized by a satisfactory sensitivity but variable specificity. In fact,
mammography is strongly influenced by the degree of radiopacity of the breast and
exposes patients to ionizing radiation; Ultrasonography provides an in-depth

clinical and mammographic findings diagnostic doubts, but has a sensitivity and
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specificity of operator-dependent imaging methods such as additional MRI
(Magnetic Resonance Imaging) can be expensive and inconclusive, for example in
the detection of microcalcifications, and finally the cyto-histology, a diagnosis that
in nature highly suspect in the case of images, is not without limits, identified in the

most cost greater injury and greater susceptibility to sampling errors.

The DOBI (Dynamic Optical Breast Imaging) is an innovative tool for optical
imaging, non-invasive, which exploits the properties of light absorption by breast
tissue in order to measure in static and dynamic conditions, the ability to reduce
the light signal dependent neoplastic processes in the mammary gland. DOBI
physiological data related to functional tumor-induced neoangiogenesis. The
process of neovascularization associated with tumor growth is characterized by
progressive replacement of normal tissue vasculature with numerous arterio-
venous shunts that increase the blood volume in the context of the neoplastic
process in response to increased metabolic demand. The angiogenic blood
vessels in malignant tissues share several characteristics observed. Together,
these features create a "profile vascular only" or "angiogenic footprint" that can be
identified by DOBI in the diagnosis of breast lesions. The aim of our study is to
assess the diagnostic accuracy of DOBI, determining the indications and
limitations of the method and, ultimately, identifying the benefits, in order to

propose it as a useful tool for integration in the study of breast diseases.

Between June and September 2009, 32 patients, aged between 23 and 75 years,
were selected for our study and subjected to DOBI and MRI. Object of our study
were patients whose mammographic findings had shown the presence of opacity,
parenchymal distortion or microcalcifications suggestive of malignancy. To
complete diagnosis, all patients selected were under investigation or cytological
microistologica. The average size of tumors detected was 15 mm (range, 0.6-25

mm).
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Characteristics of patients at diagnosis

Variable N =32
Average Age 50.5

Range 25-76
Pre-menopausal 55%
Post-menopausal 45%
Familiarity 23%

Family history in first degree relatives 16%
Menarche 128 +/-1.8
Range 9-18
Menopause 49.7 +/-5.7
Range 40-60
Previous Pregnancies 77.5%
Hormone Replacement Therapy 6.7%

Oral Contraception 7.6%

In 93.75% (n = 30) of cases there was a tumor. The final histology showed in 75%

of invasive ductal carcinoma, carcinoma in 12.5% and 3,125% Lubulari infiltrating

ductal intraepithelial neoplasia. The image analysis was performed by two

specialists in breast pathology. The images obtained by the method were

compared with the results of mammography and MRI.

Instrumental methods under study (suspicious of malignancy)

Instrumental method

X-ray Mammography
MRI
DOBI

Malignant lesions Benign Lesions

(N) (%) (N) (%)

30  93.75% 2 6.25%
27  84.37% 5 15,625%
26 81% 6 18.75%

No side effects or adverse reactions were observed during or after the acquisition

of optical images. In contrast, all patients have enjoyed the comfort and speed of

execution diagnostic survey.

The scans were interpreted on the basis of quantitative values (number of pixels in

the area of interest) and qualitative (dynamic curves of the signal). Statistical
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analysis of the data showed significant differences in mean values of the number
of pixels of benign lesions (1325 + / - 984) than malignant (3590 + / - 2861) (P =
0.002), identifying the ¢ ut-off to 2050 pixels. Optical images of intensity greater
than the value reported in this study, a sensitivity of 72%, a specificity of 92%,
positive predictive value of 93%, negative predictive value of 61% and a diagnostic

accuracy of 79%.

Optical Imaging Results DOBI
(number of pixels suspicion for malignancy)

Optical Imaging Results Malignant Benign -
N ° Pixels> 2050 VP =26 FP =2 PPV = 93%
N ° Pixels> 2050 FN=3 NV =1 VPN =61%

- If =72% Sp=92% Total =32

The purpose of this study was to assess the diagnostic accuracy of DOBI,
determining indications, advantages and limitations. In order to propose it as a
useful tool for integration in the study of breast diseases, the results obtained with
this method were compared with those of mammography and MRI. In line with
those reported in the literature, our study was conducted on a population of
patients with suspicious mammographic images (B3-B5). In full agreement with
the results observed with MRI, the DOBI was able to differentiate benign from
malignant lesions based on their fingerprints angiogenic, showing a sensitivity of
72%, specificity and diagnostic accuracy of 92% and 79% respectively. The DOBI
proves a useful investigative tool in the analysis of the angiogenic component
typical of malignant proliferative lesions. The performance of the method is suitable
for integrating digital mammography examination limits when affected by the
degree of opacity in dense breasts. In addition, optical imaging is a useful adjunct
in the diagnostic study of young patients symptomatic. Some of the main
advantages found in the use of the method, were: the ability to capture real-time
dynamic functional images, the cost of the survey contained moderately, and not
using ionizing radiation. In our experience, a limit of the method has been found in

breast size or the location of the lesion, which sometimes made it difficult to carry
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out the survey. The study of small breasts has been problematic for the conduct of
the examination in relation to the structural characteristics of the machine. The
same difficulty was found in the analysis of large breasts. In the study, the
diagnostic accuracy in the localization of the disease was limited when lesions at
the chest wall or nipple-areola complex (NAC). Further application methods in the
study of cancer in situ will be useful in the diagnostic definition of this disease with
important clinical and therapeutic implications if the method proves able to
establish accurately the nature. Subsequent studies will be needed in order to
optimize the technique, defining the optical aspects of the breasts are not
pathological; evaluating sensitivity and specificity of the method on a larger
population of patients, and, ultimately, improving the knowledge about its potential

applications.

Report : Dynamic Optical Breast Imaging (DOBI), associated Ultrasound,
allows to avoid unnecessary Biopsies - “Seno, luce rossa preventiva : Il
Dynamic optical breast imaging (Dobi), associato all’ecografia, permette di
evitare biopsie non necessarie” by di Piercarlo Salari, Oncologia, Tecnologie,
October 12, 2009

“Breast, red light prior : Dynamic optical breast imaging (Dobi), associated
ultrasound, thus avoiding unnecessary biopsies” describes a study has shown that

Dobi has obtained a value of 95% sensitivity and specificity of 78.8%.

The aim of the present study is to determine the diagnostic accuracy of using
Dynamic Optical Breast Imaging (DOBI) in addition to Ultrasound systems (US) for
prevention, diagnosis and monitoring of breast cancer in young females by means
of a non invasive examination methodology. This study included 391 patients with
clinical risk to develop a cancer. All patients have been submitted to clinical
investigation by means of both US and DOBI. The dynamic optical imaging
showed a statistical difference (p<0.005) in patient analyses compared with
standard examinations. In this study, the dynamical optical breast imaging had a
sensitivity equal to 95% and a specificity equal to 78.8%. Under the same trial

criteria, the mammographic sensitivity is 67% as reported by Kerlikowske et al
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(Evaluation of abnormal mammography results and palpable breast abnormalities.
Ann Intern Med. 2004 May 4; 140(9):764), and the average Ultrasound sensibility
is only 58—64%.

At present, ComfortScan® DOBI in this study proves to be a powerful system to
be used for diagnostic purposes in synergy with traditional methodologies such as
mammography and ultrasound, especially in case of women with dense breast and
high risk from a clinical and anamnesis viewpoint. In particular, in young women
the clinical and ultrasound examinations associated with DOBI represent a valid,
non invasive, accurate and quick method able to discriminate between truly benign
lesions and like-benign lesions such as the marrow and lobular or medullar
carcinomas. In case of persisting doubts, MR or core biopsy are mandatory. DOBI
can be used for non invasive monitoring, too. This non invasive imaging-based
methodology has a very high potential for breast cancer prevention independently

of breast size, density, hormonal status.

Report : “Dynamic optical breast imaging: A novel technique to detect and
characterize tumor vessels” Published by Laure S. Fournier, Daniel Vanel,
Alexandra Athanasiou, Wolfgang Gatzemeier, V. Masuykov, Anwar R.
Padhani, Clarisse Dromain, Ken Galetti, Robert Sigal, Alberto Costa, Cornne

Balleyguier on Europea Journal of Radiology 69 (2009)

Optical Imaging: In a prospective cohort trial, Fournier et al. (2008) prospectively
determined the diagnostic accuracy of dynamic optical breast imaging (DOBI)
compared to pathology in 46 women with BI-RADS 3-5 classification lesions.
DOBI was conducted immediately prior to biopsy. Twelve lesions (26%) were
diagnosed as benign and 35 (74%) as malignant. Results demonstrated a
sensitivity of 74%, a specificity of 92%, a positive predictive value of 93%, a
negative predictive value of 55% and a diagnostic accuracy of 79%. The authors
noted that further evaluation will be required to optimize the technique, evaluate its
sensitivity and specificity in a wider range of patients, and explore its potential role

in patient management.
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To prospectively determine the diagnostic accuracy of optical absorption imaging
in patients with Breast Imaging Reporting and Data System (BI-RADS) 3-5 breast
lesions, forty-six patients with BI-RADS classification 3 (11%), 4 (44%) or 5 (44%)
lesions, underwent a novel optical imaging examination using red light to illuminate
the breast. Pressure was applied on the breast, and time-dependent curves of light
absorption were recorded. Curves that consistently increased or decreased over
time were classified as suspicious for malignancy. All patients underwent a core or
surgical biopsy. In the result, optical mammography showed a statistical difference
in numbers of suspect pixels between benign (N =12) and malignant (N = 35)
lesions (respectively 1325 vs. 3170, P = 0.002). In this population, optical imaging
had a sensitivity of 74%, specificity of 92%, and diagnostic accuracy of 79%. The
optical signal did not vary according to any other parameter including breast size or
density, age, hormonal status or histological type of lesions. As conclusion, optical
imaging is a low-cost, non-invasive technique, yielding physiological information
dependent on breast blood volume and oxygenation. It appears to have a good
potential for discriminating benign from malignant lesions. Further studies are

warranted to define its potential role in breast cancer imaging.

Malignant Benign
All lesions
MNumber of pixels =2050 TP=26 FP=1 PPV =96%
MNumber of pixels =2050 FMN=9 TN=11 MNPV =55%
Se=74% Sp=92% Total =47
Lesions =20 mm
MNumber of pixels > 2050 TP=18 FP=1 PPV =95%
MNumber of pixels =2050 FM=7 TN=11 NPV =61%

Se=72% Sp=92% Total =37
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5.8 Report : “Optical mammography: a new technique for visualizing breast
lesions in women presenting non palpable BIRADS 4-5 imaging findings:
preliminary results with radiologic—pathologic correlation” Published by
Alexandra Athanasiou, Daniel Vanel, Laure Fournier, and Corinne Balleyguier

on International Cancer Imaging Society 7 (2007)

The purpose of this prospective study is to determine the diagnostic accuracy of
near-infrared breast optical absorption imaging in patients with Breast Imaging
Reporting and Data System (BIRADS) 4-5 non-palpable lesions scheduled for
biopsy, using pathology after core or excisional biopsy as a reference. The
patient's breast was positioned onto a panel of red light-emitting diodes (640 nm).
A soft membrane was inflated to exert a uniform pressure on the breast.
Transmitted light was detected using a CCD camera. The entire acquisition
sequence took 1 minute. Image processing generated dynamic images displayed
in colour scale, to reveal time-dependent changes in the transmitted light intensity
caused by the pressure change. Dynamic curves were classified in two categories:
consistently decreasing intensity suspicious for malignancy, and sinusoidal

increasing intensity considered as benign.

Between November 2004 and November 2005, a total of 78 women (age range
41-72 years) participated in this study. All of them presented non-palpable
BIRADS 4-5 mammographic and/or ultrasonographic findings and were referred to
our institution for further investigation in this study. In six out of 78 cases, scan
acquisition was considered invalid, mainly due to ambient light problems. We finally
included 72 patients: 40 of them presenting BIRADS 4 lesions and 32 presenting
BIRADS 5 lesions. Breast parenchyma density in mammographic images was
evaluated according to the BIRADS classification system (density ranging from O
(totally fatty) to 4 (totally fibroglandular) breast parenchyma). Evaluation of optical
scans was based on three parameters:

» The presence of early, focal, blue “blush” in the area of interest, suggesting

an underlying lesion with strong deoxyhaemoglobin concentration.
* The pixel intensity of focal blue blush areas calculated by means of

dedicated software: a high number, usually more than 90, indicated a high
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light absorption. This threshold was in accord with previously published
studies in which total haemoglobin concentration and tumour hypoxia had
been calculated from oxyhaemoglobin and deoxyhaemoglobin distributions.
These distributions were proven to be highly correlated with lesion
malignancy®'?. A mean haemoglobin concentration of 95 pmol/l was used
as a threshold to separate malignant lesions from benign lesions.
» The type of temporal signature of dynamic curves that was further classified
into consistently decreasing negative-spectral and sinusoidal increasing
positive-spectral.
A numeric level of suspicion (LOS) score was calculated based on all these
elements and taking into consideration the intensity and colour polarity of blush
areas as well as the shape of dynamic curves, as follows:

LOS=(2x P)4+(2.5x 8)+ (0.5 x 1) —D—L
where P is the colour polarity (red, orange, blue), S is the dynamic curve shape, /
is the maximum intensity and A is the area of interest in cm?. A score >5 was

considered suspicious. Pathologic correlation was obtained for all cases.

At histological analysis, 49 out of 72 lesions were found to correspond to
malignancies. This represented a total of 31 BIRADS 5 and 18 BIRADS 4 lesions.
Among these 49 carcinomas, 17 corresponded to ductal carcinoma in situ (DCIS)
and 32 to infiltrating ductal or lobular carcinoma (IDC or ILC). Twenty-three cases
were found to correspond to benign or high-risk lesions at histology, such as
fibrocystic changes, sclerosing adenosis, atypical hyperplasia or radial scar. They
corresponded to one case of BIRADS 5 and 22 cases of BIRADS 4 classification.
Dynamic optical breast imaging was positive in 41 cases. Among them 30
corresponded to malignant lesions and 11 to benign proliferative lesions. Optical
findings in benign proliferative lesions were different, as in these cases the
hypervascularized areas were not as hypoxic as the malignant hypermetabolic
tumours that consume a greater amount of oxygen. Early “blush” in benign cases
was displayed as red-coloured areas and the calculated dynamic curves were in
the positive scale. The optical signal was positive in the mean of high absorption,

but the corresponding area of interest was represented as a red-coloured zone.
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Dynamic curves were in the positive scale, in accordance with an underlying
hypermetabolic but not strongly hypoxic area. In the remaining 31 cases, optical
acquisition was negative; no signal was detected in the areas of interest. However,
19 cases of negative optical imaging were finally diagnosed as malignant at
histology. The majority (11 out of 19) corresponded to DCIS of small size
(calcifications did not exceed 10 mm) and of low or intermediate grade. An
imaging—histology correlation was obtained for seventy-two patients, the remaining
six patients were excluded for technical optical scan reasons. We experienced an
overall sensitivity of 73% and specificity of 38%, the false negative results being
mainly small size (<10 mm) infiltrating malignant lesions and ductal carcinoma in

situ (DCIS). False positive results were seen in benign proliferative lesions.

Recently optical mammography has emerged as a potential and revolutionary
imaging method targeting the detection and, if possible, the characterization of
vascular stroma in normal and abnormal tissues. In vitro and ex vivo, many
experiments have already been performed in order to validate the feasibility and
evaluate the sensibility of this method. In vivo, optical imaging has almost
exclusively been used in cases of breast tissue lesions. The main reason for this
is the relatively small volume of breast and the superficial lesion location compared
to other deep intra-abdominal organs, where light could possibly never reach the
target with a sufficient intensity. It is noteworthy that optical mammography uses
almost exclusively infrared light emission (spectrum varying between 640 and 800
nm depending on the various studies already published in the literature). Blood
vessels and highly vascularized areas feature a high optical contrast due to
increased infrared light absorption, thus providing indispensable spatial resolution
information. Various algorithms permit the quantitative analysis of the images
obtained (whether static or dynamic), mainly by estimating the haemoglobin
concentration and the oxygenation, providing the so-called spectral information.
To date, publications have demonstrated the promising role of optical
mammography, used either alone or combined with other non-invasive and non-
ionizing imaging modalities such as ultrasonography or magnetic resonance
imaging. However, there are not many studies dealing with optical, infrared breast

imaging in patients presenting non-palpable BIRADS 4-5 lesions. Our results
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reflected the performance of optical imaging according to the different stages of
tumour angiogenesis: intraductal carcinomas were difficult to depict due to several
physiologic factors; a malignant lesion confined to the basement membrane may
not substantially influence the physical milieu, whereas a more invasive lesion
would. Another factor may be that angiogenesis is less advanced during the earlier
stages of ductal carcinoma in situ when the tumour is still confined to the duct.
However, we should mention that a suspicious signal in DCIS lesions was easily
detected, as the micro-calcification surface was larger, mainly because larger
DCIS were more often associated with micro-invasion. Certainly a number of
malignancies have been missed during our pilot study, however initial results are
rather promising, especially if this technique is used as complementary to the
traditional ones, where it could possibly increase the degree of suspicion of non-
palpable breast lesions. With breast cancer incidence showing no signs of
abatement, every imaging modality used as complement to the traditional ones
could be of interest. This is still a work-in-progress. The system software and the
evaluation parameters are subject to modifications and improvement. Potential
clinical applications include additional information on non-palpable breast lesion
diagnosis, as well as monitoring of tumour response to neo-adjuvant
chemotherapy. Optical mammography has already been used for this purpose with
promising results. Further studies and continuous system improvement are

necessary for a better evaluation and clinical application of this innovative method.

The initial results of this study indicate that dynamic optical mammography is an
innovative, simple, well-tolerated, non-ionizing imaging method that could be of
interest in the detection of hypermetabolic, hypoxic breast areas, suspicious for
malignancies in women presenting non-palpable BIRADS 4-5 lesions. However,
further technical improvement and larger studies are needed to define any possible
clinical applications. Dynamic optical breast imaging is a novel, low-cost, non-
invasive technique yielding a new type of information about the physiology of
breast lesions. Absorption is due to haemoglobin and its products, therefore

reflecting the angiogenic status of breast tumours.
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5.9 Report : “Dynamic Optical Breast Imaging: A new technique to visualise
breast vessels: Comparison with breast MRI and preliminary results”
Published by Alexandra Athanasiou, Daniel Vanel, Cornne Balleyguier, Laure
Fournier, Marie Christine Mathieu, Suzette Delaloge, Clarisse Dromain on

Europea Journal of Radiology 54 (2005)

The purpose of our study was to explore and evaluate an innovative imaging
approach, which consists on imaging the breast parenchyma by means of
photoluminescence detectors (LED) and analysis of dynamic data. Breast
magnetic resonance imaging (MRI) was chosen as the reference imaging method,
as this is considered to be nowadays the gold standard for breast vascularisation
evaluation. Preliminary results reveal a good correlation between breast MRI

findings and light images.

In the 25-patient study, patients underwent both breast MRI and optical scans in
addition to standard mammography and ultrasonography. Patients' ages ranged
between 28 and 78 years of age and all patients scanned did not have recent
trauma, breast surgery or biopsy. ComfortScan system images were positive in
four of the five cases where MRI was positive. In the only case where the
ComfortScan system disagreed with the MRI finding, a three-month follow-up with
MRI showed up as negative when scanned a second time, aligning the MRI with
the ComfortScan system findings. Investigators noted that they found the potential
advantages of ComfortScan system imaging included the ease of patient
positioning, quick exam time, and the absence of ionizing (X-ray) radiation.
Investigators also concluded that ComfortScan system imaging may also be
valuable in cases of claustrophobic patients or in other cases where MRI may be

contraindicated.

Dynamic optical breast imaging can be a promising complementary imaging
modality in women with inconclusive mammography and/or physical examination.
Our study includes a small number of patients, but the preliminary results are
encouraging enough. However, further evaluation with a larger number of patients
should be carried out. "The promise of the ComfortScan system, as demonstrated

in this initial study, warrants additional investigation, but the preliminary results are
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encouraging," stated Dr. Daniel Vanel. "The sensitivity of the ComfortScan system

technology was extremely strong and the specificity rates also were positive."

Report : “Correlation of Dynamic Optical Breast Imaging Curve and
Microvessel Density Count” Presented by Abraham A. Ghiatas, K Pavlaki, |
Messini, N Karaglani, D Keramopoullos, V Gaki, D Baltas, and N Bredakis

from laso Hospital in Greece in Cancer Imaging 6 (2006)

The aim of this stud is to investigate the behaviour of the dynamic optical breast
imaging (DOBI) curve in relation to the microvessel density (MVD) count of surgical
specimens from breast biopsies. Forty-six patients underwent DOBI evaluation for
mammographic findings suggesting biopsy. The DOBI evaluation was performed
the day before or on the day of the scheduled biopsy. The MVD count was
performed from the site of the specimen where the pathology was located. The
characteristics of the DOBI curve were correlated to the MVD count and to the
pathology results of the biopsy. The results show All malignant lesions had a high
MVD count and a DOBI curve with a downslope direction, rather straight and
without any initiation delays. The benign cases with a high MVD count had a
downslope DOBI curve but not always straight and with some initiation delays. The
rest of the cases had a low MVD count and most of them an elevated DOBI curve.
Conclusion Our preliminary results indicate a relationship between malignant

breast lesions with a characteristic DOBI curve and high MVD count.

Report : “Digital Optical Breast Imaging” Presented by Abraham A. Ghiatas

from laso Hospital in Greece (2005)

The PURPOSE of this study is to Assess the utility of digital breast optical imaging
in the evaluation of breast malignancies. The METHOD AND MATERIALS are One
hundred two patients with mammographic findings suggesting biopsy underwent
digital optical breast imaging performed by DOBI ComfortScan, which utilizes high-
intensity light-emitting diodes and gentle pressure in order to identify areas of
neoangiogenesis within the breast. The results of this evaluation were compared to
the pathology results. The RESULTS from the 102 cases are that 32 had proven

malignancies which were categorized by our breast surgeons into three categories
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according to their aggressive behavior, taking into consideration the size of the
malignancy, lymph node involvement, hormone receptors, and grade. The digital
optical breast imaging curve from the region of malignancy in all malignant cases
had a downslope configuration indicating neoangiogenesis, and for each of the cat-
egories of aggressiveness, the curve had a rather characteristic configuration
indicating the level of aggressiveness (high aggressive, aggressive, low
aggressive). As CONCLUSIONS, in our study, the initial results indicate there is
an association of the morphology of the digital optical breast imaging curve and the

aggressiveness of the evaluated breast malignancies.

Report : The purpose of our study was to report: “New Perspective of
Mammary Screening : Application of Non-Invasive DOBI”, THE RESULTS OF
DOBI EXAMINATIONS IN MASARYK MEMORIAL CANCER INSTITUTE in
Czech Republic, by Irena Komorousova, Bartonkova H., Standara M.,
Schneiderova M., from 2004 to 2005

The purpose of our study was to evaluate an upcoming breast cancer diagnostic
modality based on measurements of the red light absorption in the breast and
response on pressure stimulus inducing circulating blood volume changes.
Patients and Method were 100 Patients (n=100) for age above 45 with suspicious
mammography finding underwent Dynamic Optical Breast Imaging (DOBI) followed
by core-cut biopsy in Masaryk Memorial Cancer Institute. Sensitivity and specificity
were calculated to compare DOBI with mammography. The Results of both
sensitivity and specificity (71% and 64% respectively) indicates that DOBI can be a

promising minimum-stress method in malignant breast lesion detection.

By comparing Table 1 and 2 below, the difference between both methods in
sensitivity and specificity is small. It is necessary to be aware of the fact that the
DOBI method is an entirely new approach, it is not possible to compare these early
experiences with the many years of experience with mammography. Based on
other preliminary evaluation, sensitivity 87-92% and specificity 75-82% of DOBI

ComfortScan would be hopeful in clinics.
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Since this pilot project “Perspective of new non-invasive breast imaging DOBI for
screening” was designed by Commission of mammary experts under Czech
radiological society, the purpose of this project is verification of DOBI affectivity for
detection of early stages of breast carcinoma for which other common diagnostic
methods are blind. Therefore, the target population for women under 45 are not
included into present mammography screening especially because of their breast
density, which decreases sensitivity of mammography by 30% (Very low sensitivity
of mammography 58%). As summary, Clinical results up to now show higher
sensitivity of DOBI in comparison with mammography which is also great potential
screening value, DOBI could decrease low age limit for mammary screening, and
Usage of ComfortScan in screening program would decrease cumulative radiating
dose in women population.

Table 1 shows the evaluation of DOBI - the evaluator assessing the images
obtained with DOBI was blinded to the results of previous mammography.

Histology Concordance in Discordance in
DOBI DOBI
Benign 59 38 (TN) 21 (FP)
Malign 41 29 (TP) 12 (FN)
Sensitivity TP/ TP+FN 71%
Specificity TN/ TN+FP 64%
Negative predictive value TN/ TN+FN 76%

Table 2 gives the results of evaluation of MG images conducted

invariably before DOBI.
Histology Concordance with | Discordance with
MG MG
Benign 59 44 (TN) 15 (FP)
Malign 41 27 (TP) 14 (FN)
Sensitivity TP/ TP+FN 66%
Specificity TN/ TN+FP 75%
Negative predictive value TN/ TN+FN 76%
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5.13 Report : “Dynamic Optical Breast Imaging: A non-invasive, adjunctive
method to detect breast cancer” Presented by Gatzemeier W, Scelsi M,
Galetti K, Villani L, Tinterri C, Secci A, and Costa A in San Antonio Breast

Cancer Symposium (December 2004)

From March 2003 to 2004, as part of a larger prospective international polite study
aimed at developing data acquisition methods and dynamic signature
interpretation/reading rules, a total 105 patients, aged 23-79, scheduled for open
biopsies (palpable and non-palpable lesions) were entered into this study from
Division of Senology and Division of Pathology at the Maugeri Foundation in ltaly.
All patients were scanned with DOBI ComfortScan preoperatively and findings
were compared with those of the definite histology report and previous imaging.
Approximate half of the patients participated in the training section and only 35

qualified scans from the rest of the half patients are used for this study.

The calculated sensitivity and specificity to discriminate between malignant and
benign lesions were 100% and 80% respectively, i.e. 20% False Positive Rate.
The results from this dataset indicated that the ComfortScan System could be a
valuable tool in breast cancer diagnosis when paired with other imaging methods.
In addition, the system provides the physician with information obtained through a
dynamic physiological method to distinguish non-invasively between begin and
malignant lesions, which may avoid unnecessary interventions. Further studies

are needed to support these data.

Since this study aimed at developing the data acquisition methods and dynamic
signature interpretation/reading rules as same as all the studies/trials since 2000
after the product was designed and manufactured, the software for data acquisition
methods and dynamic signature interpretation/reading rules are the ongoing
development/improvement of the DOBI technique. As a result of the studies/trials
the DOBI ComfortScan software of ComfortScan and ComfortView have been
upgraded to Version 2.0 released on April 27, 2005 and January 15, 2006

respectively.
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5.14 Report : “Dynamic Functional Mammoscopy : A Non-lonizing Imaging
Technique Ehahcing Early Detection of Breast Cancer” Published by
Suzanne J. Smith, Scientific and Technical Aerospace Reports 42 (May, 2004)

A total of 189 patients scheduled for biopsy were scanned with the identical
protocol between October 1, 2000 and September 30, 2001. The study was
performed on women scheduled for core or excisional breast biopsy on the basis
of equivocal mammographic and ancillary clinical findings within ACR BI-RADS™
categories 3 or 4. Within the 189 patients, there are 36 patients who were
excluded because they do not meet the selection criteria for the development study
protocol, and another 36 patient whose scans were not acceptable to be
interpreted, such as no case report forms. Thus, total 117 scans were interpreted,

and the results are listed below:

Results of 117 Patients Scheduled for Biopsy

Pathology
Malignant  Benign  Total
DEOM Biopsy 13 23 36
Recommendation _Lnterval Follow-Up 2 79 81
Total 15 102 117
Sensitivity: 13/15 (87%)
Specificity: 79/102 (77%)
Negative Predictive Value (NPV): 79/81 (98%)

The analysis of test results on the 117 patients with interpreted scans shows that
the DFOM detected cancer in 13 of the 15 patients in whom biopsies confirmed
malignant lesions (“true positives”). This results in a sensitivity of 87%. The
system also correctly identified 79 of 102 benign lesions (“true negatives”). In
other words, the specificity of the DFOM was 79/102 (77%). In clinical practice, the
adjunctive use of DFOM would have decreased the percentage of biopsies that
turn out to be benign from 102/117 (87%) to 23/117 (20%). The negative predictive

value, the chance that a negative DFOM result truly indicates a benign lesion, was
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79/81(98%) for the cases included thus far. While encouraging, these results

suggest the need for further patient studies on specificity.

Report : “White Paper — Dynamic Optical Breast Imaging : Preliminary
Results from Two Data Interpretation Methods” by DOBI Medical
International (September, 2004)

A total of 245 data sets were acquired with the ComfortScan system from March
2003 to January 2004. These data were collected in 4 clinical sites from 4
countries (ltaly, France, Spain, and United States). The data were collected with a
new acquisition modality and utilized to develop data acquisition methods and
dynamic signature interpretation rules. The interpretation rules were developed
and verified using different and somewhat overlapping subsets of the initial 245
data sets. These rules were used for the interpretations described below and were
applied to the filtered subset selected as described below. Of these 245 data sets,
15 had no usable information (either test scans or images of the tool used to
calibrate the ComfortScan system; i.e., the calibration phantom) and were
excluded. From each data set, information regarding pixel saturation, light intensity
acquisition range, and ratio of focal area of illumination to breast area were entered
in a database. A set of standards, compatible with the most recent acquisition
hardware and proprietary software, and with the most recent reading application
and interpretation rules, was used to filter the database. The data sets with values
falling outside these rules were not included in the analysis. The following standard
filter rules applied: Number of saturated pixels >20; light intensity (detected by the
CCD camera) <400 counts; illuminated area to breast area ratio <25%. After
application of the filter, the database returned 111 data sets. Of these data sets, 43
had incomplete patient documentation (biopsy pathology report, mammography
report or sonography report) or had the focal illumination not matching the area of
interest indicated by the mammography or sonography reports and were excluded
from the analysis. A total of 68 data sets were available for interpretation. Of these
scans, 49 were from lesions determined to be malignant by biopsy and 19 were

from lesions determined to be benign.
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Each set was interpreted by a physician (A.S.) blinded to the results of the biopsy.
The blinded reader was given information regarding the location of the lesion as
indicated in the mammography or sonography reports (quadrant and depth) and
the age of the patient. The reader was requested to interpret each scan as
“Malignant” or “Benign.” No undecided or dubious scores were allowed. Reader
interpretations were compared with the biopsy results reported in the pathology
laboratory reports. The reader used two different methods to interpret the
ComfortScan sets. The first method was manual, relying on the expertise of the
reader to locate suspicious areas and interpret the corresponding dynamic
signatures. The second method (computeraided) relies on a map of suspicious
curves generated by the computer and on a standard area curve counter (a circle
with a 113 pixels area). The curve counter was positioned manually by the reader,
under guidance of the computer-generated map, to include the highest possible
number of suspicious curves. A cut-off of 40 curves was selected. This second
method is much less dependent on reader interpretation and requires less training

and expertise than the manual method.

The results shows that a total of 68 data sets were interpreted by a blinded reader;
49 of these data sets were from malignant lesions and 19 from benign lesions. The
average age of the patients was 57 (28 to 79). Following list reports a summary of
the lesions as indicated by the pathology reports. Lesion Type as Indicated by
Pathology Report:

Lesion Type Number of Cases Reported

Ductal carcinoma 31

N

Lobular carcinoma

Fibrocystic disease
Fibroadenoma

Non-specified invasive carcinoma
DCIS

Fatty tissue

Cyst

Micro-calcifications

- =2 NN b O O© -~
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The sensitivity obtained by the blinded reader, using the first method (manual) was
98%, and the average specificity was 63%. Only one malignant case (ductal
carcinoma, in a 58 year old patient) was interpreted by the blinded reader as a
benign case Table 3 below reports the blinded reader results. The sensitivity
obtained by the blinded reader, using the second method (computer generated
map of suspicious curves and standard size curve counter) was 92%, and the
average specificity was 63%. These results suggest that the ComfortScan system
can be a useful tool, in combination with other diagnostic methods, in the

assessment of suspicious breast lesions.

Report : “The Value of Dynamic Optical Breast Imaging and Ultrasound in
Early Breast Cancer Detection” Reported by Guojian Tan, Jie Wang, Cui Liu,
Chunmian Li, Weiping Wang, John Zhang (2010)

The purpose of this study for the Dynamic Optical Breast Imaging and Ultrasound
were evaluated in diagnosing the early breast cancer. There were 62 patients
enrolled in this study, who had biopsies during the period of May, 2007 to June,
2008. All of them are female, the average age is 47 According to the
examinations, they can be divided into 3 groups: DOBI Examination 52 cases;
Ultrasound Examination of 35 cases; Both DOBI and Ultrasound combined
Examination of 25 cases, excluding patients in pregnant/lactation period and the
ones that accept galactophore operation within half a year. Sensitivity(SE),
specificity(SP), the rate of misdiagnosis(a) and the rate of missed diagnosis(f) of
DOBI technology, Ultrasound and their combination’s diagnosis to breast

carcinoma are calculated and compared respectively.

For the DOBI ComfortScan 52 tests alone, the sensitivity (SE) is 14/19 = 73.68%;
specificity (SP) is 25/33 = 75.76%; false positive rate (FPR) is 8/33 = 24.24%; false
negative rate (FNR) is 5/19 = 26.32%. For the Ultrasound 35 tests alone, the
sensitivity (SE) is 16/19 = 84.21%; specificity (SP) is 6/16 = 37.50%; false positive
rate (FPR) is 10/16 = 62.50%; false negative rate (FNR) is 3/19 = 15.79%. During
the 25 combination test by DOBI ComfortScan first and then Ultrasound second,

the patients were taken biopsy if both of them indicated malignant lesions. The
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sensitivity (SE) is 14/16 = 87.50%; specificity (SP) is 5/9 = 55.56%; false positive
rate (FPR) is 4/9 = 44 .44%; false negative rate (FNR) is 2/16 = 12.50%.

As a conclusion, the Dynamic Optical Breast Imaging is a new technology. It is
non-invasive and non-radiation. It is an appropriate approach for the early
diagnosing breast cancer by combining the Dynamic Optical Breast Imaging and
Ultrasound. While it needs a large number of case studies to distinguish malignant
and benign tumors, including in different stages of cancer development, with
different physical signs in patients, quantify the metabolic rate of malignant and

benign tumors by statistics and so on.

Report : “Preliminary Research on Dynamic Optical Breast Imaging in Breast
Cancer” Published by Guojian Tan, Jie Wang, Cui Liu, Chunmian Li, John
Zhang, Weiping Wang on Chinese Journal of Medical Imaging 18 (2010)

A new way in breast cancer detection, Dynamic Optical Breast Imaging (DOBI)
was studied. Fifty two (52) patients receiving breast biopsy and DOBI were
enrolled in this study. 94.8% of “blue area” in non-breast cancer lesions was
found as wandering or diffusive pattern, while 68.42% breast cancer showed focal
pattern. 86.46% of the curve signature of “blue area” in non-breast cancer lesions
was wavy or flat, while 57.37% of the breast cancer showed a steep decline. In
64.58% non-breast cancer, the curve of “blue area” was similar to that of non-blue
area. The absolute value of amplitude (-5.77+12.14) of “blue area” in cancer was
higher than in non-cancer (-3.34+0.87). The differences were all statistically
significant (P<0.05). As conclusion, the spatial and temporal characteristics of
DOBI were of diagnostic and differential value for breast cancer. The abolute

value of amplitude, over |-5]|, also helped the diagnosis of breast cancer.
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Report : “The Diagnostic Value of Small Lesions within Breast by Ultrasound
combined with DOBI” published by Mei Xu, Junlai Li, MEDICAL JOURNAL OF
CHINESE PEOPLE'S LIBERATION ARMY, Vol 34, No. 8 on August 1, 2009

Female breast screening use of ultrasound technology, ultrasound detection rate
for microcalcifications lower limits of small breast lesions benign and malignant
correct judgment. Dynamic optical breast imaging (DOBI) system is an analysis of
the lesion of new blood vessels to generate blood and oxygen content of new
technologies for the diagnosis of breast disease. This article aims to observe the

clinical diagnostic value of ultrasound combined with DOBI of small breast lesions.

From August of 2007 to June of 2008, there are 53 women at age 43.7, who were
subjected the breast examination by using Ultrasound and DOBI at 301 Hospital.
The sensitivity, specificity and accuracy of Ultrasound is about 81%, 59% and 70%
respectively. But by combining with DOBI, the sensitivity, specificity and accuracy
of Ultrasound increase to 95%, 81% and 87%. Overall, ultrasound combined with
DOBI can improve the sensitivity, specificity, and accuracy of diagnosis of breast
lesions, the better to avoid the misdiagnosis of small breast lesions. However, due
to the DOBI technical application time is short, its accuracy and experience of the
operator have a certain relationship, combined with a relatively small number of

cases, the clinical value needs further study.

Report : “The Value Analysis of ComfortScan System in Differentiating
Benign Breast Lesions from Malignant” published by Mei Xu, Junlai Li,
Yongfeng Zhang, Xuejuan Shi, Chunmian Li, Jie Tiang, and “The Application
of Dynamic Optical Breast Imaging in Differentiating Benign Breast Lesions
from Malignant” Thesis submitted by Mei Xu at Chinese PLA General
Hospital & Postcarduate Medical School on June 1, 2009

The study is to analyze the value of Dynamic Optical Breast Imaging in
Differentiating Benign Breast Lesions from Malignant. A total of 74 patients at
averaged 44 years’ old were examined with the Duplex Ultrasonography and
ComfortScan System. The patients were grouped based on the lesion sizes into

three groups: <1 cm, 1~2 cm and >2 cm through the Ultrasound measures.
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After comparing the pathological results, DOBI ComfortScan has higher sensitivity
(85.7%), specificity (80.0%) and accuracy (81.8) than Ultrasound’s sensitivity
(71.4%), specificity (40.0%) and accuracy (50.0%) in <1 cm group. In 1~2 cm
group, the ComfortScan and Ultrasound are similar : (78.6%. 64.7%. 71.0%) and

(85.7%-+ 76.5%. 80.6%) respectively. But in >2 cm group, the ComfortScan is
much lower than Ultrasound : (25.0%. 44.4%. 33.3%) and (83.3%. 77.8%-.
81.0%).

As a conclusion, DOBI ComfortScan has much higher sensitivity, specificity and
accuracy for smaller breast lesion sizes, and could be very useful in diagnosing
breast cancer at early stage. Because the cases in this study is relatively small,

further study with more data is recommended.

Report : “ComfortScan System and Ultrasound Imaging: The Value of
Combined Application to Differentiate Benign Breast Lesions from
Malignant” Reported by Yongfeng Zhang, Junlai Li, Xuejuan Shi, Mei Xu,
China, 2008

The purpose of this study is to explore the value of ComfortScan System in
differentiating benign breast lesions from malignant ones. A total of 65 breast
tumors in 64 patients were examined with the Duplex Ultrasonography and
ComfortScan System, and the sonograms and ComfortScan-grams were analyzed

respectively. The biopsy confirms 30 malignances.

The results were compared with histopathology. The results show there was no
significant difference between the two groups for differentiating benign from
malignant breast lesions, which means the similar diagnosing value. By
combination of these two techniques, the sensitivity was significantly improved to
93.3% (P<0.01), which is much higher than that of the Duplex Ultrasonography.
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Ultrasound doesn’t find clear lesions
ComfortScan shows malignant clearly ComfortScan shows begign
Pathology indicates Ductal Cancer Pathology indicates Fiber Adenosis

Ultrasound shows malignancy

The results of this study demonstrated that the Sensitivity, Specificity and Accuracy

are followings:

DOBI ComfortScan 83.3% 80.0% 81.5%
Ultrasound 80.0% 85.7% 83.1%
DOBI + Ultrasound 93.3% 82.9% 87.7%

As the conclusion, ComfortScan System can play an important role in
differentiating lesions which are difficult for the ultrasound imaging, especially for
diagnosing malignant ones. The combined application of Comfort Scan System
and the Duplex Ultrasonography may increase the diagnostic accuracy in

differentiating benign from malignant breast lesions.

Report : “ComfortScan™ System Clinical Evaluation Report” for SFDA
Review by G. Zhang and W. Lin based on data collected from 2008 to 2009,
China, Febuary, 2011

To understand the diagnosis effectiveness of breast cancer application of DOBI
ComfortScan in China, under the guidance of the DOBI Medical in September
2010, the distributor has conducted a clinical survey from all installation sites: more
than 1,200 cases from DOBI ComfortScan scans were collected. Among the 1,200
patients, 220 patients have had pathological results, 81 patients have had
ultrasound images, and 10 patients have had mammography tests because of lack

of the mammaographic machine. There are 79 cases with non-palpable lesions.
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NO MIN MAX MEAN SD MEDIAN p

Age 203 19 80 45.8 10.9 45
Malignant 104 29 80 49.8 10.68 49 <0.05
Begin 99 19 69 41.6 9.55 43

Area (cm?) 79  0.06 2000 3.02 302  0.96
Malignant 33 020 2000 257 336 208  0.133
Begin 46  0.06 16.64 153 270 153

In order to evaluate the effectiveness of the ComfortScan clinical use, only the 220
cases, which were collected from hospitals in Guangdong Province (137 cases)
and Beijing (76 and 7 cases), with pathological results are used. According to the
requirements from SFDA (State Food and Drug Administration), the statistical
analysis was conducted by Peking Union Medical University, which is appointed by
SFDA. The overall statistic results are 89.6% sensitivity and 68.4% specificity.

The reading results and detailed categories with related results are listed below:

DOBI ComfortScan

Biopsy Malignant Begin Total Kappa P
Malignant 95 11 106
Begin 36 78 114 0.576  0.000
Total 131 89 220
Category Sensitivity | Specificity | Accuracy
Overall 89.62% 68.42% 78.63%

Lesion Area < 2cm? 93.75% 86.49% 88.67%

Lesion Area >= 2cm? 94.12% 66.67% 84.61%

Lesion Size < 1cm 91.67% 88.24% 89.13%

Lesion Size >= 1cm 95.24% 66.67% 84.84%

Non-Palpable 87.67% 58.82% 73.75%

As a summary of the effectiveness of DOBI ComfortScan, the results
from past three years in China have demonstrated the ComfortScan

device is an effective tool as adjunct to existing breast imaging
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modalities, mainly Ultrasound, in detecting breast cancer, especially at

early stage.

5.22 Report : “ComfortScan™ System Performance Report” for SFDA Review by
G. Zhang and W. Lin based on data collected from 2008 to 2009, China,
Febuary, 2011

This study aimed to evaluate the performance (behavior) of DOBI ComfortScan
device through the statistical analysis of 53 cases with the sizes smaller than 2
centermeters. Thoses cases were collected from Beijing 301 PLA General
Hospital around 2009, had both ComfortScan and Ultrasound images, and had

pathological results.
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The study was divided into three approaches: ComfortScan only, Ultrasound only,

and the combination of ComfortScan and Ultrasound. Each of the study was

analyzed and a ROC (receiver operating characteristic) Curve was generated, as

shown in the above.

By comparing the ROC Curves of DOBI ComfortScan and Ultrasound alone, they
are very compatible. As a conclusion, the clinical effectiveness of DOBI

ComfortScan could be similar to the Ultrasound in diagnosing breast cancers.
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In order to clearly show the difference between individual use and the combination
of the two breast imaging techniques, a portional of the ROC Curve, which is
generally used for both sensitivity and specificity greater than 60%, is shown

below:

In the case, which needs the sensitivity greater than 90%, the specificity of the
combination of ComfortScan and Ultrasound is 15.6% and 34.4% higher than
ComfortScan and Ultrasound individually. If a 80% or highter specificity is needed,
the sensitivity of the combination of ComfortScan and Ultrasound can reach 95%
while ComfortScna sensitivity is about 66.7% and Ultrasound sensitivity is only
38.1%. As another conclusion, the clinical effectiveness of DOBI ComfortScan as

adjucnt to Ultrasound in detecting breast cancers is significant.

Report : “RESULTS OF INVESTIGATIONAL USE OF DOBI COMFORTSCAN IN
CHINA” by G. Zhang, W. Wang, D. Yang and H. Jiang from 2005 to 2006

This clinical study of DOBI ComfortScan performed at the two hospitals in Beijing
was conducted in accordance with The Provisions for Clinical Trials of Medical
devices in SFDA Order No. 5, as well as MEDDEV2.11/1 (2005/50/CEE) to
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demonstrate the clinical EFFECTIVENESS of DOBI ComfortScan device. The
enrolled patients are 18 years of age or older and have been considered the
necessity of a breast biopsy after receiving mammography exasmination with BI-
RADS 3 or 4. But in order to prove the product safety and effectiveness in normal
condition by taking into account the current ComfortScan configuration and its
intended use, following patient is excluded from this study:
* Subject has had any breast surgery in the ipsilateral breast (e.g.,
augmentation/ cancer/ reduction) within a year of the potential scan date.
* Subject has had a core or excisional biopsy in the ipsilateral breast within 3
months.
* Subject has undergone brachytherapy in the region of interest within the
past 12 months.
* Subject is pregnant or lactating.
* Subject has accepted hormone replacement and/or oral contraceptives
within the past 30 days.
* Subject has failed to keep fixed and persistent position during the
examination.
* Subject has inflammatory skin disease (i.e., psoriasis, eczema)

* Subject has a known allergy to silicone

According to "Regulations for the Supervision and Administration of Medical
Devices" and "Provision on Clinical Trial of Medical Device" of SFDA of China, the
relevant data, such as study protocol, informed consent form, case report form etc.,
have been examined and approved by the Ethics Committees, in order to ensure
this study is in accordance with ICH-GCP and the related medical administration

regulations of China, and meet the requirements and principles of ethics.

A multi-center, Blinded Read Study to determine the sensitivity, specificity and
safety of the ComfortScan System in detecting malignancy in lesions of the breast
was conducted from year 2005 to 2006. All valid 62 women were examined with
ComfortScan at Peking University People’s Hospital and Capital Medical School
Chaoyang Hospital in Beijing as part of the present clinical study over a period of 6

months. The study included only age 18 or older women who had pathological
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findings, which are inconclusive on their previous mammography consisting of the
presence of a circumscribed lesion or suspicion of circumscribed tumor process in
the breast, i.e. BI-RADS 3 or 4. All these women underwent targeted excisional
biopsy from the suspected site after mammography and DOBI ComfortScan
evaluation. Images obtained with ComfortScan were evaluated through blinded
readings by three independent doctors, who were trained by DOBI authorized
technologist to use DOBI ComfortView software. To ensure a valid blinded reading,
all the trainer and readers were blocked from the results of histology to prevent

these results from affecting the evaluation of DOBI ComfortScan.

Among those 62 patients, the average age is 47.5, 90.3% patients have dense
breasts: 10 very dense and 46 dense breasts separately, 54.8% and 37.8%
patients have lesions with size less than 2 and 3 center meters respectively.
Although the clinical trial protocol requests the patients, who should have BI-RADS
3 or 4 mammography, one BI-RADS 0, two BI-RADS 1, one BI-RADS 2 and three
BI-RADS 5 are included within this study. Thus, only 88.7% patients are BI-RADS
3 or4.

According to the clinical study protocol, table 1 gives the results of evaluation of
mammogram before the ComfortScan image reading and ComfortScan reading
before availability of biopsy. Because of the BI-RADS 3 and 4, some
mammograms are still inconclusive (Indeterminate), thus the statistic calculation
could not performed even although the readers were requested to conduct either
Malignant or Benign result for each mammogram. Table 2 shows the evaluation of
DOBI ComfortScan by comparing with the results of histology results, which
indicate the 50% prevalence rate of malignancy in this study, and the data on
sensitivity, specificity and negative predictive value of DOBI ComfortScan have

been calculated.
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ComfortScan Reading Total
M B

M M 22 0 22
ammogram

Reading B 2 14 16

I 14 10 24

Total 38 24 62

Table 1. Mammogram and ComfortScan Reading Results. Where M, B
and | represent Malignant, Benign and Indeterminate because the
inclusion criteria requests BI-RADS 3 or 4 mammography.

M Blopsy B Total
ComfortScan M 26 (TP) 12 (FP) 38
Reading B 5 (FN) 19 (TN) 24
Total 31 31 62
Sensitivity SE TP/TP +FN 83.9%
Specificity SP TN/TN + FP 61.3%
Negative Predicative Value NPV TN/TN + FN 79.2%
Youden's Index [-1,1] YI SE + SP - 1 0.45

Table 2. Evaluation of DOBI ComfortScan by comparing with the results of
histology results, which indicate the 50% prevalence rate of malignancy in this
study. But the evaluation of Mammography can not be conducted because its
reading result consists of indeterminate outcomes even although the readers

were requested to conduct either Malignant or Benign result for each
mammogram.

In order to make a comparison between Mammography and DOBI ComfortScan,
we have to select the 38 cases, which are 61.3% of the total studied cases and can
be interpreted through mammogram reading. Thus, following table 3 demonstrates
the evaluations and comparisons of the Mammogram and ComfortScan readings
on sensitivity, specificity and negative predictive value. The results are compatible

with ComfortScan clinical study in Czech Republic.®’
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Read Out
TP FN FP TN

SE SP NPV Yl

MaF;an_gram 20 2 2 14 |90.9% | 87.5% | 87.5% | 0.78

eading

Colg‘fort_sca” 21 1 3 13 | 955% | 81.3% | 92.9% | 0.77
eading

Table 3. Evaluations and Comparisons of the Mammogram and
ComfortScan for the 38 (61.3%) readable cases from total 62 valid
Mammograms (study cases).

Read Out
TP FN FP TN

SE SP NPV YI

Mammogram o o o
Roadn 29 2 17 14 | 93.5% | 45.2% | 87.5% | 0.39

ComfortScan | 56 5 42 19 | 81.9% | 61.3% | 79.2% | 0.45
Reading

Table 4. Evaluations and Comparisons of the Mammogram and
ComfortScan for all 62 cases by considering 24 indeterminate
mammograms in Table 1 as malignant cases.

In general, the guildline of breast cancer diagnostic is “Don’t miss malignancies;
but don’t seriously overcall the benigns”. Thus, if a common imaging diagnostic
practice is applied to this study, the 24 (38.7%) indeterminate mammogram cases
shoud be considered as “Malignant and then could be followed by further imaging
or clinical study, or biopsy test. Under this clinical cretiera, the evaluations and
Comparisons of the Mammogram and ComfortScan for all 62 cases is shown in

Table 4 by considering the 24 inconclusive mammograms as malignances.

In comparison with the relatively balanced values of sensitivity and specificity with
DOBI ComfortScan, the same parameters are clearly different with mammography
as shown in Table 3 and 4. Sensitivity and specificity of the mammography in our
sample were undoubtedly affected primarily by the relatively frequent results of
mammography BI-RADS 3 and 4 (88.7% of all results in the BI-RADS 3 and 4
category) with dense breast structures. In our sample most of the women being

examined (90.3%) had dense or very dense breasts. A very dense breast occurred
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in 16.1% of all women examined. Therefore the dense breast type was found in a
total of 74.2% of women examined, while the involutional breast type was
represented by 9.7%. With the dense breast type, logically, we register more
frequently the result of indeterminate cases, or, of course, reduced specificity of the

mammographic examination.

Youden's Index
0.50

—0

0.40 O0— ComfortScan

00 Reading

Mammogram
020 Reading —e —
g Dr

0.10 — e Dr 2
Dr3

0.00

Mami=M, Mam+CS
-0.10

Figure 3. Accuracy Comparison of the Reading Results of the Mammogram and
ComfortScan for all 62 cases from 3 independent readers. The Youden’s Index,
accuracy, of the DOBI ComfortScan is higher than Mammography. The accuracies of all
three independent readers are improved by comparing the ComfortScan reading with
Mammogram reading. It also indicates that the poorer, less experience, reader is, the
more improvement their reading will be.

Overall, the Youden’s Index, shown in Figure 3, summarizes the test accuracy by
combining the clinical sensitivity and specificity into a single numeric value since
the Receiver Operating Characteristic (ROC) curve shows the tradeoff between
sensitivity and specificity (any increase in sensitivity will be accompanied by a
decrease in specificity) and that the closer the curve follows the left-hand border
(higher SP) and then the top border (high SE) of the ROC space, the more
accurate the test is. Figure 3 shows the Youden’s Index, accuracy, of the DOBI

ComfortScan is higher than Mammography.

The Dynamic Optical Breast Imaging (DOBI) technology of the ComfortScan is
based on the characteristics, “nature signatures”, of tumor angiogenesis: High
microvessel density, Tortuous and leaky vessels and High rate metabolic load.
Progressive formation of new vessels associated with the growth of malignant
lesions differs from the vascular supply to benign lesions and normal breast tissue.
Different behavior of pathological vascularization includes its reaction to the

application of slight uniform pressure (approximately 10 mm Hg), which trap blood
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in the tortuous angiogenic structures that form around the tumor (blood verlume
change) up to four times larger than tumor itself, over time, during which this
trapped blood deoxygenates up to four times faster than normal tissue (different
metabolic rate). The DOBI ComfortScan makes it possible to measure the
transition of red light through the breast and records responses to changes in the
volume of blood flow and the deoxyhemoglobin in the compressed tissue. Light
absorption in the area around the malignant lesions over time is increased
compared to that in benign or normal tissue. DOBI has been designed for the very
purpose of detection of this difference, making it possible to differentiate between
malignant and benign regions. It is used to study the dynamic behavior and optical
properties of breast tissue, and discerns the contrast typical of malign lesions

compared to adjacent normal breast tissue.

The results, which are demonstrated in table 2, 3 and 4, make it obvious that the
difference in sensitivity and specificity between both methods under evaluation is
small. It is necessary to be aware of the fact that the ComfortScan method is an
entirely new approach, and in spite of the evaluating physician having received
training in the method, it is not possible to compare these early experiences with
the many years of experience with mammography. Moreover, the images are
rather different from the conventional X-ray films. It is possible to describe the
images obtained with ComfortScan as being more similar to those obtained in
nuclear medicine. Also, the samples evaluated so far are very small, and there are

57,61,62

some small studies in the current literature with results similar to the Beijing

study.

Through examining the benign readout, 16, 17 and 24, of mammograms, it notices
that DOBI ComfortScan identifies one true malignancy for each reader
respectively, as shown in Figure 4. This indicates that the combination of
Mammography with ComfortScan can improve overall specificity, as this is an
excellent method for differentiating benign lesions from malignancy and for
characterizing lesions depicted on screening mammograms. This has significant

clinical effectiveness and meaningfulness to patients.
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Mainly because of the density of breasts, over one third of the mammograms are
indeterminate. By observing the blood volume change and the metabolic rate
difference through transitted near infradred light over the uniformly compressed
and modulated breast, the DOBI ComfortScan can conduct further diagnostic on
those indeterminate mammograms. Figure 5, 6 and 7 demonstrate the results of
the ComfortScan with respect to the indeterminate mammograms. This clinical
application could significantly reduce the False Positive rate of Biopsy after a large

scale clinical study.

As overall summary of this clinical study in Beijing, the Youden’s Index, accuracy,
of the DOBI ComfortScan is higher than Mammography. The accuracies of all
three independent readers are improved by comparing the ComfortScan reading
with Mammogram reading, as shown in Figure 3, which also indicates that the

poorer, less experience, reader is, the more improvement their reading will be.

By comparing morphological imaging modality, such as Mammography, the DOBI
ComfortScan displays boht spatial and temporal information of tumor angiogensis,
namely functional or 4D imaging. The changes of blood volume and deoxygenation
(the different metabolic rate) in tumor angiogensis are observed in spatial and
temporal windows separately. Follwing figure 4, 5, 6 and 7 show the dynamic
(functional) optical breast imaging method, which use both a dark blue area on the
spatial view and a high metabolic rate on the temporal view to indicate the
malignancy of a lesion. Otherwise, it could be benign. Through the observation of
limited malignant cases, it is interesting to notice that the metabolic rate of most
malignancies in this study is greater that 0.125, that is, the absorption of deoxy-
hemoglobin is higher than 2.5% at 20 seconds. The clinical significance of this
digital diagnostic approach needs to be approved through millions of case study.
When a value were statistically determined through clinics to indicate all benign
situation, a full digital imaging diagnosis would have great significance in clinical

practice.



DOBI ComfortScan™ System
Clinical Effectiveness Evaluation Report Page 87 of 147

Figure 4. Case Study 116. A 66 year’s old woman has 10mm BI-RADS 3 suspicious
lesion. The mammogram readings by three readers are 2 benign and 1 indeterminate
readouts respectively. But the ComfortScan indicates its malignancy because significant
angiogenesis is presented by a dark blue area on the spatial view and a high metabolic
rate on the temporal view separately. The biopsy result confirms that the lesion is
malignant.

Figure 5. Case Study 201. A 61 year’s old woman has 10mm BI-RADS 3 suspicious
lesion. The mammogram readouts by two readers are inconclusive. But the
ComfortScan indicates its malignancy because significant angiogenesis is presented by
a dark blue area on the spatial view and a high metabolic rate on the temporal view
separately. The biopsy result confirms that the lesion is malignant.
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Figure 6. Case Study 121. A 48 year’s old woman has 5mm BI-RADS 3 suspicious
lesion. The mammogram readouts by two readers are inconclusive. But the
ComfortScan indicates the benign because the tumor angiogenesis is not presented in
both spatial and temporal views. The biopsy result confirms that the lesion is benign.

Figure 7. Case Study 209. A 63 year’s old woman has 5mm BI-RADS 3 suspicious
lesion. The mammogram readouts by all three readers are inconclusive. But the
ComfortScan indicates the benign because the tumor angiogenesis is not presented in
both spatial and temporal views. The biopsy result confirms that the lesion is benign.

As summary of the discussion, Mammography remains always the standard

636485 support its value as a

imaging procedure of control and all recent studies
diagnostic and screening tool. However it is already known and proven that this

"gold standard" is not an ideal screening tool. Potential radiation risk and
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diminished sensitivity in radiographically dense breasts represent the two main
disadvantages of the technique, thus limitating its usefulness in high risk young
women. It is well documentated in the study carried out by Kuhl CK et al®® that
gene carriers BRCA 1 and BRCA 2 are susceptible to have an increased
radiosensitivity of breast parenchyma. Other clinical areas in which mammography
is of limited diagnostic value are: detection of lobular cancer, detection of ductal
carcinoma in situ without associated microcalcifications, diagnostic work up of
unknown primary presenting as axillary lymphadenopathy (these are usually small
high grade lesions lodged in dense breast tissue), evaluation of multifocal disease
and of locally advanced disease, not to mention its diminished sensitivity in post-

treatment breasts.®’

The addition of ultrasound to mammography can improve overall sensitivity, as this
is an excellent method for differentiating solid from cystic lesions and for
characterizing lesions depicted on screening mammograms. However it is not
recommended as a first-line imaging method because of a variable false-negative
rate, ranging between 3% and 47% as this is a highly operator dependant

examination.®’

The abnormal vascularity patterns of malignant lesions have been already well
studied, with emphasis in the absence of normal capillaries and their replacement
by the arteriovenous shunts pathologic basis, presented without exception in all
cases of infiltrating tumors regardless of their histology, represents the
physiological explanation of suspicious MRI enhancement. A full concordance was
noted between negative MRI and normal DOBI scans. This could be of special
interest in cases of patients who are BRCA 1 or 2 positive.”’ The study by
comparing DOBI ComfortScan with MRI suggests that potential advantages of the
ComfortScan include the facility of patient positioning, the rapidity of the exam
(about 60 seconds of acqusition), a good tolerance, the absence of ionizing
radiation and a high sensitivity, a reasonable cost and a very low breast
compression, and DOBI modality could also be of theoretic value in cases of

claustrophobic patients or in any other case of MRI contra-indication.®’
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Larger samples, evaluated over longer time periods, will undoubtedly tell more
distinctly whether one can predict possible future use of DOBI ComfortScan as part
of standard diagnostic investigation for malign breast gland lesions. This would
bring distinct benefits, not only in terms of broader diagnostic possibilities, but also
and more importantly in terms of radiation load, which is obviously zero in dynamic
optical imaging, paving the way for future use as a method that is more suitable for

mammographic screening for all ages.

The total of 62 scans have been acquired and interpreted by three independent
blinded readers with encouraging results. This device could provide the physician
with dynamic functional information regarding abnormal vascularization in an area
of interest in the breast and this information could be used to better characterize
the lesion. ComfortScan can help the performance and accuracy of averaging,
under averaging or less experienced doctors in their clinics most significantly.
Dynamic optical breast imaging can be a promising complementary imaging
modality for further investigation in cases of women with inconclusive
mammography and/or physical examination. The study in Beijing comprised a
small number of patients, but the preliminary results were encouraging enough,
especially in cases of indeterminate mammographic cases. However further

evaluation with a larger number of patients should be carried out.

As the conclusion, based upon its performance in clinical studies worldwide, the
DOBI ComfortScan is a novel imaging technology with clinical effectiveness that is
appropriate as an imaging modality in diagnosing breast cancer at early stage. As
a diagnostic tool of breast cancer, a large scale number of cases should be studied
to charaterize different malignant and benign tumors at different stages
respectively, different statues of patients, such as menopause stages with related
nipple blue, and to statistically quantatize the metabolic rates of both malignant

and benign tumors.

As a result, the ComfortScan system focuses on physiology-based dynamic

functional imaging (i.e., what is occurring within the tissue in near real time) rather

than a singular morphological image (i.e., a static anatomical snapshot showing

physical details at a single point in time), such as those created by mammography.
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When combined with mammography or ultrasound, both of which provide simple
morphologic images, the ComfortScan system’s images of physiological changes
in the breast is intended to provide physicians with a more complete data set to

improve the physician’s ability to provide an accurate breast cancer diagnosis.

With its negative predictive value of 98 percent and sepcificity of 87 percent,® the
DOBI ComfortScan represents an opportunity to reduce the incidence and severity
of invasive diagnostic intervention and, thus, to potentially reduce the number of
unnecessary, painful and costly biopsies that are conducted on patients with
healthy tissue. Furthermore, the safety profile, convenience, comfort and low
comparative cost of the DOBI ComfortScan correspond closely to the call to action

delivered by the National Academy of Sciences’ Institute of Medicine.

Because it is an aid in detecting the minute vascular changes that accompany the
process of angiogenesis during the earliest stages of malignant tumor growth, the
DOBI ComfortScan could potentionally become a useful breast cancer screening
tool if a full FOV (filed of view) cluster ComfortScan or DOBI ComfortScreen, next
generation of the ComfortScan, could maintain a high negative predictive value,
above 95%.

In addition to disease diagnosis, therapeutic monitoring of both pro- and anti-
angiogenic drugs may also be a longer-term application of this technology and,
since angiogenesis is found in many significant disease states (such as rheumatoid
arthritis and adult blindness), the DOBI technology may have future applications in

addition to cancer.

DOBI's dynamic analysis is a significant improvement over current static imaging.
Breast density does not affect DOBI images, making DOBI especially important in
the evaluation of dense breasts, as often seen in young women or those on
Hormone Replacement Therapy (HRT). The initial results obtained with this rather
new method, which is associated with no radiation load and well tolerated by
women, hold promise for further development, particularly in the area of software
development and standardization of evaluation parameters. Another important

point to stress is the need for high-quality training of evaluating physicians which is,
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in our view, extremely important and affects the results of the investigation rather

significantly.

DOBI ComfortScan is an Office, In-Vivo, Non-Invasive, Non-lonizing and Non-
painful molecular vesicular Dynamical Optical Breast Imaging modality. DOBI
technology/modality will continue to improve as new features are added, much the
same as other imaging modalites such as MRI, PET, CT, and digital

mammography have evolved over time.
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6. CLINICAL ACCEPTANCE

In the past 6 years over 50 diagnostic centers worldwide have used the
ComfortScan, including nearly 30 US sites participating in the FDA PMA
clinical trials, and over 30 sites in Italy and China have bought the devices,
resulting in the use of the device on thousands patients. The cumulative
device experiences to date, as well as the above clinical effectiveness, have
demonstrated that this device, DOBI ComfortScan, could provide the
physician with dynamic functional information regarding abnormal
vascularization in an area of interest in the breast and this information could
be used to better characterize the lesion. DOBI ComfortScan can help the
performance and accuracy of averaging, under averaging or less experienced
doctors in their clinics most significantly. Dynamic optical breast imaging can
be a promising complementary imaging modality for further investigation in
cases of women with inconclusive mammography and/or physical

examination.

As a result, the clinical acceptance of DOBI ComfortScan could be shown in

following examples.
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6.1 The Italian League for the Fight against Cencer (LILT) has recommeded to

DOBI ComfortScan for younger women in detecting breast cancer at early

stage on August 2, 2012
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Siamo lieti di informarVi che, LILT ha partecipato attivamente in questi anni alla ricerca in
ambito diagnostico per la diagnosi del ca mammario, grazie alla partecipazione di alcuni di noi nel
programma di raccolta casi del comitato scientifico DOBI GROUP.

A seguito dellesito ampiamente positivo dei test diagnostici comparativi eseguiti con una
nuova tecnologia denominata DOBI (Dynamic Optical Breast Imaging) crediamo sia arrivato il
momento di introdurre nel percorso di diagnosi precoce del ca mammario anche I'esame DOBI, da
effettuarsi con |'apparecchio denominato Comfortscan.

Questa nuova tecnologia, inventata alla Harward University e sviluppata in Italia grazie alla
collaborazione di una serie di centri di diagnosi coordinati da un comitato scientifico con il quale
abbiamo partecipato, ha dato risultati positivi per la diagnosi precoce del CA mammario grazie
anche all'utilizzo di un metodo valutativo diagnostico (DOBI LEVEL) messo a punto in Italia.

Questa metodica si basa sull'individuazione e quantificazione della neoangiogenesi
tumorale direttamente connessa con la formazione e lo sviluppo della maggior parte delle
patologie tumorali della mammella. L’alta sensibilita (oltre il 90% anche in caso di seni densi) e
I'ottima specificita (oltre '80%) la rendono utile sia per la diagnosi precoce (screening volontario
per le donne giovani) sia per la diagnosi differenziale in ausilio alla mammografia o all’ecografia in
caso di riscontri dubbi per i limiti di queste altre metodiche.

Grazie alle ricerche condotte dall'lstituto Tumori Pascale di Napoli, dalla LILT, dalla
Mangiagalli e dal Fatebenefratelli di Milano, dagli Istituti clinici Zucchi, dal Progetto Moira
promosso dalla Regione Lombardia e dal Politecnico di Milano e infine da una serie di altri centri
diagnostici specializzati, I'esame DOBI & particolarmente consigliato soprattutto per:

1. Diagnosi precoce in donne giovani (20-45 anni in particolare per donne con fattori di rischio
in abbinamento all'ecografia);

2. Monitoraggio recidive;

3. Diagnosi differenziale in ausilio in caso di mammografie dubbie.

ENTE PUBBLICO - MEDAGLIA D'ORO AL MERITO DELLA SANITA FUBBLICA

| Forml - Wa Alessano Toriorg ol OO 44268 s Fax DHAA2RG730 ol 80! 18410840 SOS LILT 800 68523 wwwlilt it &omst sede.centralo@iitit
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Le principali caratteristiche del sistema DOBI-Comfortscan ed i vantaggi legati alla sua
introduzione nel percorso diagnostico precoce sono rappresentate da:

s« Non emette radiazioni ionizzanti e quindi, oltre a non essere un esame invasivo e
potenzialmente dannoso, non necessita di particolari accorgimenti per I'installazione e non
ha costi di manutenzione rilevanti durante ['utilizzo;

s Non & un esame doloroso in quanto non viene compressa la mammella;

e FE'unesame veloce e ripetibile anche spesso perché non & invasivo,

s L'acquisizione del’esame pud essere effettuata da un infermiere specializzato e non
necessita della presenza di un tecnico di radiologia;

o L'esame puo essere refertato da un medico esperto in senologia, ma non necessariamente
un radiologo;

e E dotato anche di un sistema Pacs per la refertazione da remoto qualora si rendesse
necessario e 'esame non & operatore dipendente;

s E’ possibile partecipare a corsi di formazione specifici condotti da medici esperti.

All'uopo & gia attivo un numero verde al quale chiamare per informazioni tecniche e scientifiche
oltre che commerciali inerenti i vantaggi riservati alle Sezioni Provinciali LILT.

Il numero & 800 07 8527 ed é stato istituito dalla Socrate Medical s.r.l. che detiene in esclusiva il
brevetto di sviluppo per tutta Europa e che presto iniziera anche la produzione in Italia diventata il
centro di ricerca, sviluppo e formazione per tutta Europa per |'ottica mammaria.

Con i piu cordiali saluti.

GENERALE f.f. IL PRESIDENTE
Rag. D Rubinace Prof. Francesco Schittulli
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6.2 The Italian League for the Fight against Cancer (LILT) — Underforty Women
Breast Care, 2010
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Istituto Nazionale dei Tumor Fondazione G. Pascale
1° European Focus Meeting

24 - 25 June, 2010
Castel dell'Ovo, Naples
wiww.uwbc.it

UNDERFORTY

WOMEN BREAST

CARE

Excellence in young women breast care

(@ aleliiaal=la
Giuseppe D'Aiuto, Tonino Pedicini, Aldo Vecchione

Scientific Coordinator
Massimiliano D' Aluto
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6.3 2nd Meeting DOBI Group in Italy, 2011
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6.4 1st Meeting DOBI Group in Italy, 2010

I"MEETING DONI GROUP.

NUOY! ORIZZOMTI WELLA LOTTA AL TUMORE AL SENO.
1L BYNAMIC OPTICAL SREAST IMAGING (DORI-COMFORTSCAN)
LISTITUTIONE DEL CRITURGO SENOLOGO.
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6.5 ANT: from now on mammograms for women under 40: 22/10/2012 - As of
today young women may be subjected to investigation mammography. With
the resort Cancer Prevention Foundation ANT, and DOBI mammography

optical non-invasive and without radiation

Haoma | Sponsoizza | Contatt | Sabato 02 February 2013

ristorante o n
BRESCIAYLA A ¥:9.it vt o,
. - BRESCIA
LE NOTIZIE A BRESCIA LA SEDUZIONE DEL GUST
SPORT POLITICA CRONACA ATTUALITA COMUNI ASSOCIAZIONI
07.02.2013 - AL VIA IL BANDO D1 SELEZIONE "REFORTAGE NELLA VALLE DEI SEGNI || 07.02.2013 - 05 BRESCIA. PER CREARE UN LUOGO IVINCONTRO TRA FAMIC
ASSOCIAZIONI » Calendario »
ANT: da oggi mammografie anche per donne [ Febbraio 2013
sotto | 40
Do Lu Ma Me Gi Ve Sa
BT 22102012 - Da opgi giovani donne pofranno essere softoposte a 1 2
indagine mammegrafica. Grazie al centro Prevenzione Oncelogica 3 4 5 & T 8 9
della Fondazione ANT, e al DOBI il mammaografo ottico non invasive e T 22| 13| 14| 18] 18
senza emissione di radiazioni.
ONLLS 17 18 1% 0 21 22 23
fatia

Il DOB! apre una nuowa via alla prevenzions del cancro 3l seno, poiché 24| 25| 24) 27| 24

permetie o effettuare (3 diagnosi precoce del carcinoma mammario nelle

giovani donne nelle quali non & possitds effetiuare la tradizionale indagine mammografica, adaita als denne a partre dai

40 anni i su. Quesio & il lema dellapprofondimente del mese di ottobre del servizio del Centro Raccolta Dati della
Fondazione, dedicato al DOEL

Una recente indagne condotta da Alom e Airum conferma che per il 2012 il carcinoma mammaric rappresentera la prima 1 - F

9 Internet Explorer d

Dralla Centrale del Latte il burro “light™

-

causa di morte per tumorz nelle donne, con cirea 13.000 decessi stimati, al prime posio anche in diverse et3 della wita,
rappresentande il 28% dele cause di mone cneologica prima dei 50 annd, @ 21% tra i 50 =i 82 anni e il 14% dopo i 70 anni.
% stfima che nel 2042 verrannc diagnosticat in ltalia circa 42.000 nuowi casi di carcinom® dells mammella. Mon
considerande | earcnomi cutane, il carsinoma mammaric & la neoplasia pil diagnosticata tra le denne sia nells fascia deta
042 anni {41%), sa nella classe d'etd 50-89 anni (353
cancro in Kalia 20127, settembre 2012).

‘What you can try:

s5id in quelia pil anziana 270 anni (21%) (Fonte: "1 numeri del ® [t appears vou a|_'e'

Di fronte a quest dati emerge come [ncidenza del tumore mammario nelle giovani donne sia davvers un fenomsno
alarmante. La diagnosi precoce rappresenta una potente ama o prevenzione del cancro al seno, che ogni donna
gowvrebbe effettuare sotioponendesi pericdicamente controlli al senc & a indagini strumenta® specfiche. Le giovani pazienti Ricerca »
non rentranc nells screenng mammegrafico. destinato alle donne a partire dai 45 anni, peiché si ammalano prima. La Ricerca par parcia chiave:
mammegrafia radizionale sarebbe comungue poco efficace in queste fasce d'etd, sopratiutio per la sirutiura densa, tipica

agella ghiandela gievanile. Data da: Data &
Mel campo della prevenzions, grazie ai passi avanti ne'a ricerca, sono stafi infrodotti strumenti diagnostici per donne di

utie le etd. L'Unitda di Prevenzione Oncologics ANT - presso la sede della Fondazione a Bologna - & dotata della pil Carca

modema tecnclogia dspenibie per 3 prevenzione del tumore al sene. Con cingue ambulator, il si affianca fAmbulatorio

Mobile - Bus della Prevenzionz, [Unitd di Prevenzions Oncologica ANT & fornita di una stumentazions estremamente

aTawvanguardia per realizzare gusttro diversi progetti di prevenzions: melanoma, necplasie timides. ginecologiche & Meteo »

marmmarie.

Mentre la mammaografia e lecografia mammaria senc indagini diagnostiche che studiano | cambiament di forma e di
densita dei tessuli (esami morfologici), 1| DOB! & un esame funzionale. ossia fomisce mformazioni circa | cambiamenti che
si verficane nela ghiandola mammaria per la presenza di una specifica lesione. L'alia sensibilith e la buocna specificita

rendono L3 mammografia offica uiile sia per (3 diagnosi precoce nele giovani deonne, sia per la diagnosi diferenziale, in
casi dubbi.

Il mammografo otfico DOBI ComforiScan appresenta un sistema non invasivo, senza emissione di radiazioni ionizzanti.

progetiate per migliorare la capacita diagnostica. L'esame fornisce nuowi dati fisiclogic’ funzional che non possono essere Interviste »

dedotti dallesame clinico, dalla mammografia e dall'ecografia. Il fondamenio seientifics su cui o basa & lindividuazione INTERVISTE SPORT

della formazions di nuowi vasi sanguigni. Quests fenomeno conosciuto come necangicgenssi & pecufiare della crescita x | sogni resistono a
neoplastica. ::E:s'f'"“he anai

La mammografia ottica utilizza |a luce nelfio spetiro visibile (luce monocromatica rossa) per Tuminare | tessuti mammari ed Guards videa
dentificare le lesioni tumorali in fase precoce, essendo in grado di ridevare | cambiamenti di vascolarizzazione

{neoangiogenesi] che circondanc la neoplasia. Durante l'esame diagnostico. la pazientz & collocata di frontz al

ComfortSecan & il seno viene pesizionato su un pannello costituito da 127 LED. La mammelia & poi racchiusa in una sottile INTERVISTE ATTUALITA®

membrana F“ silicone che, dope essere slata. gonfiata, es:ert:ita una Ieggfzra. pressione oost.ante. .Lo strumenio controlla Ia. Lombardia: PSl e PD
uwce che wviene trasmessa attraverso [a ghiandola. registra le akterazioni della vascolarzzazions, che permettono di x assieme. La candidata
differenziars i tessuti normali e bz lesioni benigne dale lesioni maligne. L'mtera procedura dura crea 10 minuti. :‘:;:Iri\st:a bresciana si
- Guarda video »
E

INTERVISTE ASSOCIAZIONI

Assoeiazione Chirone -
Per riswegliarsi dal

“torpore culturale”
Video!
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6.6 Breast cancer diagnosis today is born with "DOBI"
Carcinoma mammario, da oggi nasce diagnosi
con "Dobi" -2

(AIS) Bologna, 22 ot 2012 - (Segue) "Nel campo della prevenzione, grazie a1 passi avanti nella
ricerca, sono stati introdotti struments diagnostiei per donne di tutte le eta. L'Unita di Prevenzione
Oncologica Ant - presso la sede della Fondazione a Bologna - & dotata della pii moderna tecnologia
disponibile per la prevenzione del tumore al seno. Con cinque ambulators, cui si affianca
I'Ambulatorio Mobile - Bus della Prevenzione, 'Unita di Prevenzione Oncologica Ant & fornita di una
strumentazione estremamente all'avanguardia per realizzare quattro diversi progetti di prevenzione:
melanoma. neoplasie tiroidee. ginecologiche ¢ mammarie, Mentre la mammografia ¢ l'scografia
mammaria - spiega la nota della Fondazione Ant - sono indagini diagnostiche che studiano 1
cambiamenti di forma e di densita dei tessufi (esami morfologici), 1l Dobi ¢ un esame funzionale,
ossia fornisce informazioni cirea 1 cambiamenti che si verificano nella ghiandola mammaria per la

presenza di una specifica lesione. L'alta sensibilita ¢ la buona specificita rendono la mammografia
oftica utile sia per la diagnosi precoce nelle giovani donne, sia per la diagnost differenziale. i cast

dubbi.

Il mammografo ottico Dobi ComfortScan - prosegue la nota - rappresenta un sistema non invasivo,
senza emissione di radiazioni ionizzanti, progettato per migliorare la capacita diagnostica. L'esame
fornisce nuovi dati fisiologiel funzionali che non possono essere dedotti dall'esame clinico, dalla
mammografia ¢ dall'ecografia, Il fondamento scientifico su cui s1 basa ¢ l'mdividuazione della

formazione di nuovi vast sanguigni. Questo fenomeno conosciuto come neoangiogenesi ¢ peculiare
della crescita neoplastica.

La mammografia ottica - conclude la nota - utilizza la luee nello spettro visibile (luee monocromatica
rossa) per illuminare 1 tessutt mammari ed dentificare le lesiont tumorali in fase precoce, essendo in
grado di rilevare 1 cambiamenti di vascolarizzazione (neoangiogenesi) che circondano la neoplasia.
Durante l'ssame diagnostico, la paziente & collocata di fronte al ComfortScan e il seno viene
posizionato su un pannello costituito da 127 Led. La mammella ¢ pot racchiusa in una softile
membrana di silicone che, dopo essere stata gonfiata, esercita una leggera pressione costante. Lo
strumento controlla la luce che viene trasmessa attraverso la ghiandola, registra le alteraziont della
vascolarizzazione, che permettono di differenziare 1 tessuti normali ¢ le lesiont benigne dalle lesiont
maligne. L'intera procedura dura circa 10 mimuti".

Carcinoma mammario, da oggi nasce diagnosi con "Dobi" - 2 - Ais - Agenzia Informazio...
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6.7 Breast cancer remains the second leading cause of death among women

,.{, ]GEA | PRENOTA ORA LA TUA VISITA M e
| CHIAMANDO AL CENTRO UNICO 800913061
™ RATAIORE | DI PRENOTAZIONE IGEA FRATTAMAGGIORE -

HOME | CENTRI SERVIZI FER LA SALUTE REFERTI ONLINE FPREVENZIONE GIORMATE DELLA SALUTE BLOG CONTATTI
Bemvenuti  Dowe Fare Coss  Affidati & Mot ViEualizza Le Analis | Nosiri Programmi - Calencano Del Benessers Visita [ Blog  Vieni A Trovarci

Prevenzione del Tumaore al seno.

n & =

I furmore 2 seno rimane [a seconda cawsa di morte delke donne

. La situazione & davvero alammante poiché si stz abbassando
wvelocemente I'=ta di manifestazions delle patologis canceross

mammarnie alls over 30, addinitura nelle donnetra | 25 2§ 44 =i
registra negli ultimi s2i anmni un aumento del 28,6%.

La pregnosi & forements infiusnzata dalla tempiztica con la quale si
effettua |a diagnesi. Da questo punto di vista la mammografia non
puo essene considerata uno strumento ideale per oiteners una

CRIAREHREFIRRAHERR <l SHPINE pil ficacs?

diagnosi precoce. Essa, infatti, & poco efficace nei seni densi INTOLLERANZE ALIMERTAR!  LILT

tipici dell'=ta giovanile, che & quella pit 2 nschio. Incétre le grovani LOTTAAITUMOR!  MALATTEE DEL FEGATS
donne non usufruiscono dei benefic dello sereening mammaografico
parche genaralments si ammalana prima de¥inizio dello scresning.

MOSTRA FOTOGRAFICA  NASTROD RDSA

RODULC AL SEND  PAPILLOMA VIRUZ
Linnovazions affianca all'ecografia & alla mammografia digitale —
strumento pill sensibile & che emette minari dosi di radiazioni spetio alla tradizionale — | ComfortScan, uno
strumento integrative ideato ad Harvard {Usa) e gia disponibile in 40 centri d'ialia tra | quali il Policinice
Mangiagalli & 'Cspedale Fatebenefratell di Miaro, I'stituto Climco San Donato con le Clinche Zucch) di PREVENZIONE TUMORE
Monza, 'stituto Previdenza Assistenza del Comune di Roma, | Gruppo Habiltz San Marco di Bergamao, i
Gruppo Sanitano FARE dell' Aquils, I'istituto Mazionale d=i Tumon Pascale di Mapali 2 il centro 1GEA 4
Fraitamaggiors.

FARTEST  FIAZZA PLEBISCITO

PREVENZIONE PREVENDIONE OCULISTICA

PREVENZIONE TUMORE SENO
PROSLEMI DICOPPIA PROBLEMI ERETTILY

Cruesto apparecchio si presenta come un esame funzionale in grado di identificare in fase precoce la FACEFORTRECURE  SENOLEGA - 58550
formazione del tumore: ssegue uno studho dell assorbémento defa luce da pare dellemogiobng TERAPIA DI COPPIA  TERAPIE
deossigenata, presente in modo evidente in caso di necangiogenesi tumerale. ed & capace inolire di rlevare TUMORE AL SEND  TUMOREAL FEGATO
I'edasticita dei vasi compressi riuscenda a discriminars la natura del vaso fra necangiogetico fumorale
fiziologico. La tecnologia DOBI, che non & ne invasiva ne dolarosa né radiants. & senza dubbio il pid
sfficace. efficients e comvenients percorso diagnostico ezsenziale perindirizzare un second—-ook ecografico

VIAGRA VESMA  VIS[TAOCULISTA
VISITE SPECIALISTICHE

& ridurre || numero di bicpsie e di risonanze magnetiche.

Freszo i centro IGEA di Frattamaggiore & possibile effstiuare un programma di prevenzions:

\isita Senoiogics

Erografia Mammaria con Sonoelastograf

D.O8l

Mammografia biaterale digtsls
Consulto senologico conclusivo e chivsura defla cartella climica.

Andrologia: La pilloia del sesso & pericolosa per | giovani Conoscere 'intolleranza alimentars

Gruppo Sanitario IGEA Frattamaggiore HOME webagenay - credits -
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6.8 UNIT 'ANT CANCER PREVENTION PROJECTS FOR POLICE AND UNICREDIT
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iscritti nel registro ANT. Il supporto socio sanitario formite non si rivolge solo ad alcune esigenze del malato, come ad esempio il controllo del dolore,
ma ha un approccie a 2607 che affronta egni genere di problema, sia esso dingnestico, terapentice, infermieristice, psicologico e seciale nell’otfica
del “benessere globale”. La Fondazione lha due amime, da una parte i prafessionisti, dall’altra i volontari, che rappresentano una risersa inestimabile
dal punte dv vista efico ¢ morale: ANT opera infatfi in Italia attraverse un cenfinaio di Delegazioni, dove I presenza di volontari é molte attiva. Alle
Delegazioni competono, a hivelle locale, le miziafive i sensibilizzazione ¢ raccolta fondi e In predisposizione della logistica necessaria all’assistenza
sanitaria domiciliare. ANT é inolfre fortemente impegnata nella prevenzione encolagica con progethi @i dingnosi precoce del melanama, delle
neoplasie tiroidee, ginecologiche ¢ mammarie. Nell’ambito del solo progetto di prevenzione del melanoma, che ha preso il via nel 2004, sone stari
wisitafi 32.322 pazienti in 48 diverse province italiane (date aggiornate al 20 giugne 2012). La Fondazione ha recentemente ampliate in maniera
consistente il proprie raggio d’azione in questo ambito, sia grazie all’Ambulatorio Molbile — Bus della Prevenzione, detato di moderna strumentazione
per realizzare visite in ogni zona d'Italia, sia con il potenziamento della propria rete di ambulatori: a quello gia esistente a Bologna presso la sede
della Fondazione, se ne sone aggiunti cingue nel capoluoge emiliane e une a Brescia. Prendendo come anne di riferimento il 2011, Vatfivita della
Fondazione ANT ¢ finanziata, fatta eccezione per i proventi derivanti da convenzieni con Aziende Samitarie Locali (ASL) — pari al 14% del totale —
per la maggior parte dalle erogazioni di privan cittading e dalle manifestaziont di raccolta fondi organizzate (56%), dal contribute del 5=1000 (13%) -
ANT & la 9* Onlus nella graduateria nazienale — da lasciti ¢ donaziomi (10%), dagli enfi pubblici (3%), da banche e fondaziom (1%) e infine dalla
gestione immaobilare e finanziaria (3%).
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6.9 THE INNOVATIVE METHODS OF STUDY MEDICAL MANARA 31

ESAME OTTICO DEL SENO B

Scritto da giovanni lucio rocca

Lunedi 17 Settembre 2012 18:21

LE METODICHE INNOVATIVE DELLO STUDIO MEDICO MANARA 31

1l sistema "ComfortScan™ " & un'immagine ottica e dinamica della mammella. Non & invasivo, non & costituito da radiazioni

pericolose, ed & un apparecchio medicale opportunamente studiato per assistere il medico nellindividuazione del tumore
della mammella.

Il sistema DOBI ComfortScan™ € un sistema digitale dimmagine avanzato che utilizzata diodi emittenti luce ad altissima
intensita e che produce una delicata pressione nelle zone di anormalita vascolare. La tecnologia del sistema DOBI € basata
sulla capacita di individuare |'attivita neoangiogenetica del tumore e i cambiament di natura vascolare. Tale processo é
caratteristico del'ambiente peritumorale, particolarmente nella mammella ed & rappresentato da una notevole quantita di
capillari neoformati. Questa rete di piccoli canali che alimentano il tumore apportano ossigeno e nutrienti, rappresentando
dei caratteristici "markers” in grado di rivelare 'attivita replicativa ed espansiva della massa neoplastica in osservazione.

L’Angiogenesi & un processo fisiologico che avviene nell'organismo.

Nel caso di espansione neoplastica la crescita dei nuovi vasi sanguigni avviene in modo particolare attorno e in supporto
alla massa. Quando viene scoperto il nodulo mammario, sono gia trascorsi alcuni anni dall'inizio del processo di
trasformazione che lo render palpabile all'esame obiettivo.

I diodi costituent il sistema ComfortSean sono ad alta emissione e ad alta intensita e trasmettono sulla lunghezza d'onda
della luce rossa (650nm) attraversando la mammella. Limmagine viene registrata attraverso una telecamera digitale per

circa 45 secondi.

Se la luce incontra una regione della mammella con attivita neoangiogenetica (potenzialmente cancerogena) viene
assorbita differentemente rispetto a tutte le altre parti della mammella a causa della differente concentrazione di
emoglobina deossigenata.

Il risultato € unimmagine che rileva delle regioni marcatamente diverse rispetto alle porzioni normali della mammella, Ii
risultato finale & che il sistema ComfortScan focalizza I'attenzione su una serie di immagini dinamiche funzionali che sono
in relazione con i cambiamenti dei tessuti mammari in tempo reale. Cio lo differenzia dalle singole immagini statiche
carafteristiche ad esempio delle mammografie e delle ecografie.

Le immagini innovative del sistema ComfortScan possono apportare al medico nuove informazioni fisiologiche, che
associate all'attivita neonagiogenetica alutano a rilevare la dinamica, la tendenza e lo sviluppo dei tumori mammari,

L'utilizzo della metodica ComfortScan & inizialmente consigliato in supporto alla mammografia,
all'ecografia e all'esame obiettivo. Il sistema ComfortScan migliora, in modo sensibile, le attuali immagini
diagnostiche convenzionali soprattutto in termini di precisione, velocita, comfort, sicurezza e facilita d'uso

Ultimo aggiornamento Lunedi 17 Settembre 2012 18:22
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6.10 INSTITUTE mammograms ANT EVEN UNDER 40 YEARS

| MEWSLETTER

Data- 02-11-2012
ALLISTITUTO ANT MAMMOGRAFIE ANCHE SOTTO | 40 ANMNI

]

Da oggi anche ke giovani donne potranno essere softoposte a indagine mammografica. Questo &

ikxile al Centro di Prevenzione Oncologica della Fondazione ANT, con sede a Bologna, grazie
al DO (Dymamical Optical Breast Imaging) il ma.mmn-grafu ottico non invasivoe = Senza emissions
di radiazioni. Il DOBI apre una nuova wvia alla p ro al permette di
effettuare la diagnosi precoce del mrﬂ:ﬂna Mammario nelle- ‘gicwani donne nelle quali mon &
possibile effettuare la tradizionale indagine mammografica, adatia alle donne a partire dai 40 anni
in s

Una recente indagine condotia da Alom & Arl.l..n ::nrli:n'na che peril 2012 il carcinoma mammario

ala prima causa di morte per t . T 13000 b i stimati, al
p|l1m-u- posto anche in diverse =ta della wita, mpprem‘l.andn il 28% delle cause di morte
oncologica prima dei 50 anni, il 21% tra i 30 & i 83 anni_e il 14% dopo i 70 anni. 51 stima che nel
2012 werranno diagnosticati in ltalia circa 45.000 nuwovi casi di carcinomi della mammella. Non
f=tal do i carc cutanei, il carcir ric & la necplasia plu diagnosticata tra le
donne sia nella fascia deta 0-49 anni (41%), sia nella classe d'etad S0-B3 anni (25%]), sia in gquella
pitl anziana =70 anni {21%) (Fonte: I numeri del cancro in Ralia 20127, settembre 2012).

Di fromte a qguesti dati emerge come Nincidenza del tumore mammaric nelle giovani donne sia
dawvveros un fenomeno allarmante. La diagnosi precoce rappresenta una potente arma di
prevenzicone del cancro al seno, che ogni domnna dowvrebbe effettuare sottoponendosi
pericdicamente a controlli e indagini strumentali specifiche. Le giowani paznen‘h n-un rientramo
nelle screening mammografico, destinato alle donme a partire dai 43 anni, p lamo
prima. La mammografia tradizionale sarebbe comungue poco efficace in gueste fas[:e deta,
sopratiutto per la struttura densa, tipica della ghiandola giovanile.

Hel campo della prevenzione, grazie ai passi avanti nella ricerca. sono stali introdofti strumenti
diagnostici per donne di tutie le Et.a L'Unita di Frevenzione Oncologica ANT — presso la sede
della Fondazione a Bologna — € dotata della pid moderna tecnologia disponibile per la
prevenzione del tumore al seno. Con cingue ambulatori. cui si affianca 'Ambulatoric Mobile - Bus
della Prevenziomne, I'Unita di Prevenzione Oncologica ANT & formita di una_ sl.rurrlerllamune
estemamen‘te dl a\ranguan:lla per realizzare gquatiro diversi progetti di pre e .
T tir . g giche & mammarie.

Mentre la mammografia e lecografia mammaria sono indagini_ diagnostiche che studiano i
cambiamenti di forma e di densita dei tessuti (esami morfologici), il OB & un esame funziconale,
ossia formisce informazioni circa | cambiamenti che si verificano nella ghiandola mammaria per la
presenza di una specifica lesione. L'alta sensibilitd e la buona specificitda rendono la
mammoagrafia oftica wtile sia per la diagnosi precoce nelle giovani donne, sia per la diagnosi
differenziale, in casi dubbi.

Il mammografo ottico DOBI ComfortScan appresenta un sisterma non invasivo, senza emissione di
radiaziomi innizz.an'l.i. progettate per migliorare la capacita diagnostica. L'esame fornisce nuowi

dati fisiclogici funzionali che non possono essere dedotti dall’esame clinico, dalla mam rafia e
dall"eco Il fondamento scientifico su cui si basa & rn:ivlduamnne della formazione di muowi
wasi sanguigni. GQuesto fenomeno conosciubo 1gioge e peculiare della crescita
necsplastica.

La mammografia ottica wtilizza la luce nelle spettro wvisibile [(luce monocromatica rossa) per
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6.11 Know, prevent, cure: the fundamental objectives of the Centre

__HOME  ZINGONIA  SARNICO BERGAMO  CLUSONE BONATE SOTTO  ALBINO

I

A4

MAABILITA e
GRUPPO SANITA'

HABILITA PER LA DONNA

Un Centro di nferimento per e patclogie prettaments femminili: presse Habilita San Marco
Bergame & nato infatfi il Progetto "Hakilita per la donna'. All' interne di quesic senvizio si
DA OLTRE 30 ANNI colleca il Centro di Prevenzione secondania del Tumaore alla Mammelia, |a cui responsabile

L'ECCELLENZA NELLA . -
MEDICINA IPERBARICA = la dr.ssa Flavia Musea.| o .
Habiltta per |z donna potra contare sulla totale sinergia 2 integrazione di altre specialita,

ovvero la Chirurgia oncologica, la Ginecologia 2 la Diagnostica per Immagini.

Il Centra di pravenzions secondaria del tumaors della mammelia di Hakilita offre un percorsa

= clinico-diagnostico-radiologico completo & personalizzato per agni donna che vi accede.
Sapere azcoltare & comunicare con ogni danna & un elementa fandamentale per unire la
PROC E'I-ro capacitd professionals medico-specizlistics in campo senclogice & Iz pawre, k2 incertezze C HI RU RG 1A

nei confranti della malattia per ottenare risultat miglion in tzrmini di diagnasi, trattamenta 2
RAR sranguillits peicologica per la paziente. REFRATTIVA

Conoscere, prevenire, guarire: gli obiettivi fondamentali del Centro

La neoplasia della mammealla rappresenta il fumare pildl comune & frequents fra b2 donne in
wits il monde Seddertale ma pur 2ssends ad ata incidenza questa malattia pud essers
facilmente curata: & fondamentals perd agire tempestivamente, quands la malattia & in faze
iniziale. Tempestivamente significa risonoscere i sintomi della malatia: per questo &

PROGETTO
CO.RE indizspensabilz infattl eseguire pericdicaments ezami e test (some 'autopalpazione dal seno,

I'ecografia mammaria, la mammeografia e l'agobiopsia) che hanno lo scope di individuare un
eventuale carcinoma mammano nella sua fase iniziale: unindividusziens tempesiiva
pemmette interventi mirati, assicurande una guarigione completa nella maggior parie dei
casi.

La malatiia pud essere sconfitta sole vincendo la pawra del tumare, il panico e lo sgomento
della parala 'cancro al seng’ spesse la pawra del tumore della mammella & pik pericolosa
della malatiia stessa. La donna & Fartefice principale di guesta battaglia. BERGAMOSUIENZA

L'importanza di un team muttidisciplinare nasce dalesigenza di avere a disposizicne un
ambiente dedicato con |a presenza di personale specifica, che possa organizzare al meglio
= nel minor tempo possibile il percorso ferapeutico della paziente.

Attualmentz nel progetto 'Habilita per la donna’ sono garantite le seguenti prestazionic visita
PUNTI senclogica con eventuali accertamenti cito-istologici di sinfomi e/o s=gni da accertars; HABILITA

PRELI EVO Mammegrafia; Ecograﬁa mammarifa: DQBI CunjfunScan. Agc!biclpsie SI.:II.‘!D guid:i o PER LA DONNA

ecografica; Canclusione finale delliter diagnostico con |a stadiazions cinico radiologica in

caso di tumore alla mammella; Follow up clinica radislogice delle pazierti con diagnesi

istologica di tumore alla mammella. Oitre a queste prestazioni eminentemante 'senalogiche’,

il f2am di ginecclogi & sempre a disposizions per completare il percorsa diagnostics 'in

rosa'.

RICERCA

& STAMPA pemetie di otheners immagini con elevaie dettaglio anatomico (e quindi miglier SCIENTIFICA
rappresentazions della struttura delle ghisndole mammarie e relative alierazioni
patologiche), con una dose di radiazioni inferiore a quella in use, gid ulilizzando sistemi
indiretti dove l'immagine vizne raccolta su apposite piastre 2 poi letia da specifiche
apparecchiature.

VIDEO Tra le strumentazioni di cui Habilita dispone, particolars rlevanza rivestona il nuovo
mammagrafie digitale & DOBI ComfortScan: il primo, grazie all’ evoluzione tecnologica,

Tutie l= donne che desiderana sottoporsi ad una prevenziens secondaria, anche le pid
giovani possono rivolgers! alla struttura: donne con sintomi specifici alla mammella {ad
esempic nodulo o fuoriuscita di liquide dal capezzolo) o con dubbi radiologici all'indagine
mammegrafia od scografica e donne asintomatiche (cicé che non presentana sintomi o
s=gni alle mammelle). Le donne operate per una patologia di tumore al seno qui possono
soticporsi ai controlli di follow up clinico senclogici.

Per fissars un appuntaments & necessanio telefonars al numere 035 222082 dal lunedi 3
wenerdi, dalle ore 8 alle ore 19 oppure scrivere ur'e-mad allindinzzo
infesanmarco@hakbilita. it

HEWS
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6.12 From tomorrow morning a new entry with the camper made available by the
project underforty LILT Bologna, with breast ultrasound and optical
technology mammary (ComfortScan Dobi) for this occasion for the first time

in southern ltaly.

LE ASSOCIAZIONIE GLIENTI

11 zolo Ordine di Malta sara presente con un ambulatorio da campo di 42 Mg all’interno del quale i
medici specialisti dell’Ordine provenienti da tutto il territorio saranno a disposizione di quanti ne
faranno richiesta. La Croce Fossa con il proprie espedale da campo ed i suoi Velontan sara di
supporte a tutti 1 medici indicati sul programma della settimana della prevenzione, che grazie ad un
accordo con Federfarma & consultabile in tutte le farmacie della Citta.

I1 camper domna dell’ Alts & presente da grovedi pomeriggico per le visite senclogiche ecoguidate.
Da domani mattina una new entry con il camper messo a disposizione dalla Lilt Bol.,zua
nell’ambite del progetto uu.de’forr\- detato di ecogr fo mammario e tecnclogia otfica mammaria

( ComfortScan Dobi) per I'occasione presente per la prima volta al sud Ttalia. Presenza massiccia
dell’Istituto Nazienale dei tumori Fondazione Pascale, splendidamente coordinato per 1’occasione
da Elisabetta de Lutio.

L Asl Na 1 centro che ripropone dopo 1'enorme successo dello scorso anne, I'iniziativa tempeo di
attesa zero tutte le donne che desidereranno prenotare in Piazza una visita ginecologica con pap-test
o mammografia, riceveranno un appuntamento senza temypi di attesa presso il loro centro di
riferimento. Incontri di approfendimento per avvicinare 1 giovami e le signore alla cultura della
prevenzione, con animatrici di ecceziome del calibro di Valeria Capezzuto (Rai 3) e Marzia
Foncacci (Rai 2) specializzate proprio in informazione sanitaria. T docenti presenti hanno
acconsentite ad un nbaltamento di muoli — dice Pignatelll -non avranno a disposizione slides o una
relazione ma rsponderamne alle domande della platea™

Domartina 1 pediatr dell’associazione culturale pediatri, con ' associazione italiana biblioteche ed 1l
centro per la salute del bambine nell’ambite del progetto “Wati per Leggere”, illustreramme alle
mamme I'importanza della lettura in tenerissima eta utile a migliorare le capacita del bambino nel
relazionarsi con gli altri al fine di favorire uno sviluppo precoce della lettura e della parela. e la
facilitazione alla lettura in eta adulta. Sempre domani la Kids Fun, sportivi sin da piccoli, aperta ai
bambin: dai 3 ai 12 anni: un giro di corsa intomo Piazza Plebiscito inseguendo Ciro Ferrara: 1l
develute andra in beneficenza alla fondarione Camnavaro-Ferrara. Domenica poi oltre la mezza
Maratona, la Corri Napoli, di corsa o in passeggiata per 4 chilometri.

IL PREMIO

Infine il premio Fabio De Pandi di cui ricorre il ventennzale della morte. il bambino fu ueciso a soli
11 amni per mano criminale, é riservato alle scuole. un modo per ricordare un bambino da parte di
altri bambini. Alla partenza della Corri Napoli, 1a prima fila sara composta da un gruppo di venti
ragazzi diversamente abili dell’associazione Tutti a Scuola. ed altrettants operaton che amtano 1
ragazzi in attivitd motomne. il cw scopo & dare al ragazzi la possibilita di esprimersi anche attraverso
1l movimento, e la possibilita di praticare una attivita fisica come tante alire persone in un contesto
sociale comune qual & un campo sportive cercando di soddisfare le loro necessita di inserimento. Il
Trofeo Ep-Congressi riservato ai medici che con la loro corsa intendone avvicinare la gente allo
sport come prevenzione della salute.

I medici volontari

* Giuseppe Barbati: med dello sport Asl Nal
* Nicola Colacurel: ginecelogia aou-sun

* Gerardo Corigliano: compenso diabete

* Cosma Cosenza: Loreto Mare ginecologia
* Massimiliano D Ajuto: senclogia Pascale
* Lilly de Lutio: Radiclogia Pascale

* Paolo Delrio: Chirurgia addominalepascale
* Giovanni Docimo: Chirirgia Aou Sun

* Ludovice Docimoe: Chirurgia Aou Sun

* Adolfo Gallipoli: presidente lilt Napoli

* Stefano Greggi ginecologia Pascale

* Nicola Mozzille: melanoma Pascale

* Roosetta Papa: Asl Na 1 Centro

* Gaetano Piccinocchi: Presidente Simg

* Giovanni Romano: Chirrgia addominale
* Roberto Sanseverino: Urolegia Umberto

* Maurizio Santomauro: presidente Gieg.

+ Alfredo Siami: direttore Aou Sun

* Paolo Siani: Pediatria Santobono
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6.13 As breast, ComfortScan presents as a solution for the prevention

Sabato, 19 Novembre 2011 09:41

Neoplasie al seno, ComfortScan si presenta
come soluzione per la prevenzione

Written by Super User

Lanren- Graham (nella foto) si sottopera ad una serie di cure per combattere un tumore al seno.

Il tumore al seno é la neoplasia piu frequente nelle donne e rappresenta la
principale causa di morte per tumore nel sesso femminile.

Ogni anno, nel mondo, si verificano cirea 1.500.000 di nuovi casi di tumore al seno. In Italia,
I"incidenza & di eirca 40.000casi per anno. La guaribilita di questa malattia & strettamente
correlata allo stadio di malattia, pih precoce ¢ la diagnosi, maggiore € la possibilita di guarigione.
Sistima che cirea 1/3 dei decessi potrebbero essere evitati se il tumore venisse diagnosticato in
tempo.

Questo dato, riferito al contesto mondiale, corrisponde a dire che cirea 500.000 donne ['anno
avrebbero maggiori possibilita di guarigione se la loro malattia venisse diagnosticata in tempo.
Lo screening mammografico rappresenta uno strumento efficace di anticipazione diagnostica
nelle donne in eta compresa fra 1 50 ed i 69anni. In questa fascia d’eta, grazie alla mammografia
e ai centri di sereening, 1"obiettivo della diagnosi precoce & perseguibile. Tuttavia, in questi anni,
stiamo assistendo auna progressiva e costante anticipazione dell’eta di esordio di questa malattia.
Nella fascia di eta compresa fra 1 25 ed 44 anni.dal 2000 al 2005 & stato osservato un incremento
dei casi di tumore al seno pari al 28%, cirea il doppio rispetto a quanto accaduto nelle restanti
fasce d’eta.
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Queste pazienti, non possono beneficiare dello sereening mammografico, poiché ammalano
prima. Inoltre, la mammografia & poco efficace nei seni densi, tipici dell’eta giovanile. Pertanto,
prima dei quarant’anni, quasi sempre € la donna ad accorgersi della presenza del tumore e 1n 1/3
dei cast la malattia ha gia interessato 1 linfonodi ascellari al momento della diagnosi con parziale
compromissione della prognosi. La mortalita complessiva in questa fascia d’eta & pin alta, questa
evidenza & in parte correlata a una maggiore aggressivita biologica del tumore, ma & anche
espressione del ritardo nella diagnosi. Alla luce di questi dati & importante disegnare dei percorsi
di anticipazione diagnostica che siano al tempo stesso sostenibili sul piano finanziario ed efficaci
anche in eta premenopausale.

Presso U'Istituto Nazionale dei Tumori di Napoli & attivo il progetto: Underforty
Women Breast Care. Si tratta del primo progetto Europeo di prevenzione, diagnosi e
cura del tumore al seno nelle giovani donne.

In cirea 3 anni d’attivita sono state trattate oltre 300 pazientiunderfortycon tumore al seno, molte
delle quali alla prima diagnosi. Inoltre, da cirea un anno & attivo ["ambulatorio underforty al
quale & possibile accedere tramite prenotazione. Il consulto prevede la stima del rischio
soggettivo di ammalare di tumore al seno ¢ la pianificazione diun percorso di anticipazione
diagnostica personalizzato. La visita senologica ¢ ’ecografia mammaria rappresentano gli esami
basilari. In casi selezionati & previsto 'ausilio della Risonanza Magnetica Mammaria. Mission
del progetto underfortye anche innovare, indagare il potenziale offerto dalle tecnologie emergent:
nella diagnosi del tumore al seno. Il ComfortScan, € una tecnologia non radiante che indaga
la ghiandola mammaria mediante la luce nella banda dei 640 nm.

Le immagini sono acquisite in senso craniocaudale e riclaborate in dinamica, consentendo di
rilevare eventuali aree d’interesse patologico riconducibili alla neoangiogenesi tumorale. In
letteratura esistono pochi studi che riguardano questa metodica, tuttavia 1 dati preliminari sono
incoraggianti. Di recente, si & di costituito il DOBI Group. si tratta di un comitato scientifico al
quale partecipano molti det centri che possiedono la teenologia ottica mammaria.

La finalita & favorire lo sviluppo della tecnologia ottica eprovvedere alla formazione ed al
tutoring degli utilizzatori della metodica. Attualmente & in corso uno studio multicentrico che ha
la finalita d’uniformare 1 eriteri d’interpretazione delle immagini rendendo uniforme il processo
di refertazione.

I risultati preliminari sono incoraggianti. Aprire all'innovazione & un dovere prima ancora che
un’opportunitad. E’ necessario il contributo e I'impegno di tutti: medici, dirigenti ed istituzioni,

affinché il tumore al seno sia diagnosticabilein fase pre-cliniea anche in eta giovanile.
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Super User

https://www.facebook.com/mario.pompilio?ref=tn_tnmn

p/www.dossiermedicina.it/ Website/index.phpToption=com lk2&view=item&1d=438:ne... 2/9/2013



DOBI ComfortScan™ System
Clinical Effectiveness Evaluation Report Page 113 of 147

6.14 Prevention of breast cancer: the solution Italian for a global problem

Lunedi, 14 Novembre 2011 20:56

Prevenzione tumore al seno: la soluzione
italiana per un problema mondiale.

Written by Super User

La prevenzione del tumore al seno é diventato il grande problema di tutti i paesi
sviluppati. La riduzione della mortalita e I’allungamento della vita media sono
dovuti piu alla innovazione terapeutica e chirurgica che alla diagnosi precoce. A
cura di Daniele Romano

La prevenzione diagnostica non & sul banco degli imputati dato che non ¢’& mai stata. Almeno
fino ad oggi e nei sistemi sanitari In tutti 1 paesi sviluppati. Il tumore al seno rimane la seconda
causa di morte delle donne. La situazione € davvero pesante: si sta abbassando velocemente ['eta
di manifestazione delle patologie cancerose mammarie alle over 30 e la strumentazione
diagnostica prevista dalle linee guida delle istituzioni dei vari Paesi, non dispone di strumenti in
grado di “leg-gere™ i seni densi particolare nelle donne giovani tra i 30 e 45-50 anni. E in
aumento in Italia I'incidenza del tumore al seno, soprattutto tra le pit giovani: nelle donne tra 1
25 ¢ i 44 anni si registra, infatti, negli ultimi 6 anni un aumento del 28,6%. E il dato contenuto
nell'indagine conoscitiva sulle malattie degenerative, condotta dalla Com-missione Igiens ¢
Sanita del Senato.

Va fatta chiarezza clinica perché si sta sviluppando uno sterile dibattito pro o contro la-
mammografia, come se non sapessimo che la diagnosi prevede un mix di strumenti. Nei easi
sospetti oltre all’ecografia e alla risonanza si usa 'ago aspirato, spesso senza sapere se si tratta di
una microcalcificazione fisiologica o della presenza di un carcinoma.
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T ha mizio la *via crucis” delle donne e, in seconda battuta, dei medici radiologi, senologi,
oncologi che dopo aver fatto migliaia di referti spesso non sanno che pesci pighare per
I'incertezza della risposta diagnostica ¢ 'angoscia della paziente sia nei tanti casi di falsi positivi
(diagnosi errata di carcinoma) che di falsi negativi (diagnosi errata di negativita quando ¢’ una
formazione tumorale).In un recente articolo sul Corriere della Sera di A-driana Bazzi la notizia
di “due ricercatori americani sono arrivati a conclusioni che gualeuno gia sospettava: nella
maggior parte dei casi lo sereening non aiuta. Anzi: rischia di intercettare neoplasie che non
avrebbero mai dato segno della loro presenza, costringendo la donna a inutili terapie. Jnon pud
essere considerato un sistema di prevenzione dei tumori (si tratta, infatti, di diagnosi precoce,
perché I'esame evidenzia la malattia quando gia ¢’&, mentre la vera prevenzione primaria punta
ad evitarne la comparsa).

Un sasso nello stagno che sta creando scompiglio nella comunita medica.” “Quest’ultimo caso &
il problema principale dello strumento della gloriosa mammografia che non ha sensibilita
sufficiente per vedere spesso nei seni pitt complessi formazioni tu-morali gia consistenti , anche
di diversi millimetri™ afferma il professor Roberto Dall"Aglio responsabile della Commissione
ministeriale dell’ATFA per tutti i dispositivi mediei.

* Znon possiamo usare la risonanza quale strumento di sereening perché le spese sanitarie si
mangerebbero il bilancio dello Stato. con risultati tra Ialtro da verificare con grande capacita
clinica™. Le linee guida ministeriali prevedono 'errore umano e 1 limiti della diagnosi precoce
della mammografia che espone il medico a possibili richieste risarcitorie, mentre in effetti sono 1
limiti della teenologia tradizionale che impongono di individuare un mix diagnostico pit mirato
e innovativo, che tuteli sia 1 mediei che la salute delle donne.

7" un momento storico in cui bisogna fondere 1 saperi del teenico di imaging, dell’oncologo,
dell’auspicato riconoscimento professionale del senologo, senza conflitti di casta, per formare
delle vere™ breastunit cliniche™ che utilizzano in maniera mirata il mix di strumenti diagnostiei,
aprendosi all’'innovazione clinica validata ed evitando la sofferenza inutile delle donne sane o
malate. La mammografia ha dato moltissimo e ha ancora molto da dare, ma non pud essere con-
siderata uno strumento di prevenzione: & screening utile che ha dei limiti . Spesso 1 cosid-detti CI
(canecri di intervallo) tra una mammografia e ’altra , non sono neoformazioni ma carcinomi in
fase iniziale passati tra le maglie larghe del primo esame mammografico. Al-tro discorso peri
tumori a velocita moltiplicata che in pochi mesi possono raggiungere di-mensioni di un
mandarino.

“La polemica sull’impatto degli sereening nella riduzione della mortalita & comineiata due anni
fa — ha dichiarato Pier Franco Conte. direttore del Dipartimento di Oncologia all'Universita di
Modena-Reggio Tmilia - Td & nata dall’osservazione che, a partire dagli anni Novanta,
nonostante un aumento dell’incidenza del cancro, la mortalita stava diminuendo anche dove non
s1 facevano screening. Probabilmente per un aumento dell’efficacia delle terapie™. Oggi
conosciamo bene la biologia dei tumort ( aggressivi. ereditari, indolenti) che non vengono
identificati, nella loro specificita, dalla mammografia: 1'esame. infatti, vede solo opacita e
noduli. “Per fare una vera prevenzione andrebbe affiancato alla ecografia per le donne under 45 ¢
a seno denso, uno strumento diagnostico noto per i suoi principi a tutti 1 medici ¢ biologi:la
neoangiogenesiche si pud ottenere con la risonanza magnetica o a costi molto pit contenuti dalle
nuove tecnologie italiane di ottica mammaria™ afferma il prof.Roberto Dall’Aglio. Con un
brevetto italiano, che verra subito esteso su scala internazionale, i utilizza la lu-ce rossa innocua
m luogo della radiazioni 1onizzanti utilizzata nei sistemi mammografic1, anche nei digitali di

v/fwww.dossiermedicina.it/ Website/index.phpTontion=com k2&view=ttemd&1d=42T:pre... 2/9/201]
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6.15 A New Weapon Without radiation for the diagnosis of breast cancer in young

women — Women’s Health in Italy

SALUTE DOMNA

UNA NUOVA ARMA 3SENIA RADIAZIIONI
per lo diaognosi del tumore al seno

nelle giovani donne
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6.16 US-China Technical Fight against Cancer with no more X-rays, August 2011
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6.17 PREVENTING BREAST: NEW DIAGNOSTIC

PREVENZIONE MAMMAREA © NOVITA' DIAGNOSTICHE
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6.18 DOBI, the New Technology against Breast Cancer on Oct. 17, 2011

DOBI, la nuova
tecnologia contro il
tumore al seno

SALUTE

i Titti Del Greco

I DCEI (Oynamic Optical Breast Imaging] & un innovativo slrumento
tecnologico, realizzato ad Harvard, per la diagnosi precoce del lumore al
seno. Limportanza della prevenzione & stata ribadita dal professer
Massima D'Alute, oneologo dell Tstituto nazionale del lumor “Pescale” di
Mapoli. 1l suo studio dal tivolo Underforgzwmm hreast care, riportato
dalla rivista doctor news del'l lugho 2009, ha evidengiato che il cancro al
seno nelle donne under 40 & in crescita,

11 dto the si evince & che in sei annl Fingidenza & aumentata del 20% nella
fascia dell'etd tra | 25 ed i 44 anni e che, dunnque, il carcinoma mammario,
dentlficato come big kikler, rappresenta una delle maggior! cause di morte
delle donne.

“Per intervenire sul piano concreto - e parole del prof. D'Aluto - £
timﬁm innanzitutto di un'equipe interdisciplinare e che il DOBT
Comfartscan dvenga lo strumento tecnologico pid idoneo per lutlizzo
della metodica dellinterprelazione delle immagini". € cos), per effetluare
una pil precisa indagine sul campa, L'Ottimista ha intervistato il prof,
IAiuta.

Prof. [¥Aluto, < pud illustrare questo rivoluzionario DOBI CONFORTSCAN?

"E un apparecchio che assomiglierebbe ad un mammografo, con la
sostanziale differenza che non immette radiazioni e non usa mezzl di
contrasto. La “pew light in the breast cancer world" di questo terzo
millennio 'ha definito una sorta di nuova luce nel monda del cancro al

seng, una meraviglosa definizione che vuole ridonare una speranza pils
credibile per e giovan| donne. Tale affermazione ha trovato conferma nel
corso diuna importante conferenza slampa che si @ tenuta a Roma nella
quale sono stati divulgati risultati ettenuti sulla base di oltre 2500 esami
ESeqUIt] In un anno e su risultati statistici di casi esemplari che certamente
costituiscone un supporto significativo sul piano della ricerca scientifica in
questa apparecchiatera del tutto rivoluzionaria®,

Qual & il fondamento su cul & improntata la tecnologia DOBR

“t tindividuazione dellangiogenesi tumorale nella mammella attraverso |3
valutazione dell'assarbimento attico. 1l tutto si effetua con una certezza
scientifica che non ha bisogne di sperimentazione perché & gia
consolidata e gid operativa in molte citta d'ltalia e all'esterc®.

E vero che questo apparecchio legge finanche una diversificazione sul
sistema vascolare?

“Certamente, anzl cserel dire che rilevare una vascolarizzazione atipica & 1|
prime elemento che pud garantire, anche attraverso altre forme di
approfondimento che, in ampia percentuale, purtroppo, si rivela un
carcinoma".

Parliamo della famosa luce rossa con la quale il DOBI attraversa la
mammelia: quali dati fornisce e come lavora?

"3 lratta di una luce normale che perd riesce ad attraversare campi di
ndagine anche molto densi, considerando il dato che pid una donna &
giovane, pil: il seno, in linea generale, ha una sua propria struttura densa,
gifficilissima da osservare con la mammografla, Questa luce & capace i
filtrare ogni struttura e di registrare qualstasi cosa i sia anche se soltanto
2llinizia".

Professore, dalle mie informazioni risulta che Fesame del DOBI & un esame
dinamico-funzlonale: potrebbe semplificare tale elemento diagnostico?

“Lesame ottico della mammella rileva |a fisiopatologia. £ un esame
dinamico-funzionale; vale a dire che, oltre ad usare la luce, effettua anche
una compressione sulla mammella della durata di 35 secondi nei qualt
rileva il comportamento vascalare, Allz fine Fesame risulla essere sens/hile
fing al 97% anche su donne con un seno particolarmente densg”,

Ui sole DOBI pud essere sufficiente per capire la natura del carcinoma@”

“IDOBI risulta essere particolarmente indicato, ma noi specialisti
continuiamo ad abbinarlo allecografia mammaria che molto spesse
evidenzia il rodulo, In altre parole | DOBI scandisce Fangiogenesi tumarale
tiod il processo carcinomatoso in atto, Feco ne decifra la tipicita & la
localizzazione”,

Quanti altri utilizzi ha il ConfortScan?

“Innanzitutte la prevenzione. Pol Il monitaraggio pre-operatorio abbinato
alle terapie neoadiuvanti, il monltoraggio pre-teraple armonali, il
monitoraggio delle recidive post-operatorie ed Infine le cure palllative”.,

Esiste una prevenzione che va oltre quella delle apparecchiature per
prevenire il carcinoma?

“Certamente: evitare una vita stressante; avere un'attenzione per la diets:
evitare 'abbazsamento delle difese immunitarie: non sottovalutare un
minimo di esercizio fisico quotidiane”,

Volendo tirare le samme, o troviamo finalmente di fronte ad un
apparecchio del wito rivoluzionario, Purtroppo, per fattori culturall,
soltanto 20 unita risultana aver accolto il DOBI & tra queste vanno
annoverate Napoli innanzitutro, oltre a Roma, Lanciano (CH), Modena,
Fidenza, Bologna, Modena, Crema, Sergama, Monza, Milana, Universita
Mangiagalli, Ospedale Fate Bene Fratelli.

Il motivo? Nonostante || DOB] non sia un apparecchio che viaggia in via
sperimentale, ma che & stato abbondantemente testata sul mercato con
risultati & dir poco fantastici, non incontra ancora un Aumes culturale
positivamente reattivo. Anche perché persiste una naturale @ storica
resisten?a culturale: sl nucvo da parte del futuri speciallstl, nonostante
ITtalia si awvalga di una brillante societa che ne garantisce l'esclusiva sulla
wendita, Per fortuna, perd, esistono personalitd anche nel mendo politicn
altente a quello che sta succedendo in questo campo come l'on, Giulio
Schmidt, esperto nelle nuove tecnologie sanitarie, che da tre anni segue
attentamente | risultati dellapplicazione del macchinario DORT di attica
mammaria. Schmidt ritlene che slamo ad un passo da quella conversioni
diagnostica che gia abbiame vissuto nelfintroduzione dellecografo.

A lui s aggiunge che l'on. Mariella Boceiardo, membro della Commissione
agh Affari Sociali della Camera, ha da poco presantato una ?roposta di
legge sull'istituzione ed il riconoscimento del chirurgo senologo, Lidea ha
suscitato entusiasmo e apprezzamento da parte delle pii importanti
associazioni di chirurgia senologica,
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6.19 Ready for a life-saving machine, March 14, 2011
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6.20 Monza, care of the breast. Institutes Zucchi intervene in Rome, Feburary 2011

MONZA BRIiAN

Monza, cura della mammella. Gli Istituti Zucchi
intervengono a Roma

Salute
Scritto da Andrea Meregalli
Sabato 26 Febbraio 2011

Tags: Monza e dintorni

Anche Monza protagonista dell'incontro “La tecnologia ottica mammaria: evidenze cliniche e
progetti diagnostici in corso”, tema del 1l Meeting Internazicnale DOBI Group che si & tenuto in
data 17 febbraic a Roma, presso la Sala delle Colonne della Camera dei Deputati.

In rappresentanza del Gruppo San Donato, & intervenuto Giovanni Ciuffo, chirurgo senologo e
caordinatore del Centro di Senologia degli Istituti Clinici Zucchi di Monza, che furonoe una delle
prime realta in ltalia ad introdurre l'indagine ottica della mammella nell'ambito del percorso
diagnostico-terapeutico, accante alle metodiche usuali (mammografia, ecografia, riscnanza
magnetica).

L'indagine ottica della mammella & un esame non invasivo e non radiologico che utilizza la lunghezza d'onda della luce
rossa, individuando immagini di aumentato assorbimento ottico, che & correlabile ad una maggiore attivita metabolica in
quella particolare porzione di ghiandola mammaria. Questo pud essere un segnale precoce di attivita necangiogenetica e
quindi di possibile patologia.

«ln occasione dell'incontro romano, il comitato scientifico gia attivo, si & aperto a nuove significative partecipazioni — spiega
Ciuffo, anch'egli membro di tale comitato — e ha disegnato e avviato un trial clinico sulla metodica che possa in un tempo
ragionevolmente breve fornire evidenze che saranno rese pubbliches.
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6.21 DOBI New Screening for Breast Cancer that does not use X-rays
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6.22 The New Frontier Optical Survey, 2011
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CONVEGNO Tra i relatori il senologo Giovanni Ciuffo, degli Istituti clinici Zuechi

La nuova frontiera dell'indagine ottica
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6.23 Screening mammography: what to do?, April 19, 2011

Screening mammografico: cosa fare?

1970472011 - -

Sono da due anni un vostro felicissimo abbonato. Vi scrivo per chiedervi un’informazione
relativa allo screening mammografico.

Come ho potuto leggere sulla vostra rivista, la mammografia e piu dannosa che utile. Allora vi chiedo: cosa bisogna
fare? HNessun esame diagnostico? O ci sono reali alternative? Se si, a chi bisogna rivolgersi?

Vi chiedo questo perché mia madre, che ha 62 anni, vuole fare a tutti i costi la mammografia, come ogni anno. lo la
sto convincendo a non farla, ma lei vi rinuncerebbe solo se conoscesse un'alternativa. Spero che possiate aiutarmi.
Alessio

Caro Alessio, per quanto riguarda possibili alternative, ti giriamo una segnalazione che abbiamo ricevuto
direttamente da uno studio medico di Rovereto sulla Secchia, in provincia di Modena. Lo studio, dove puoi contattare
il dottor Guidi, si interessa da diversi anni di senologia. Si tratta del poliambulatorio Physios, che si & dotato di uno
strumento che utilizza una luce laser, DOBl comfortscan, che unito all'ecografia pare che abbia una spiccata
sensibilita nell’ambito della diagnosi precoce del tumore mammario. Il dottor Guidi ci ha informato che la LILT lo sta
usando da pit di un anno e nella sede di Bologna ha allestito un camper con ecografo e DOBI per raggiungere il
maggior numero di donne. Precisiamo che non abbiamo avuto modo di sperimentare |'apparecchio ne finora qualcuno
ci aveva chiesto possibilita alternative alla mammografia. Se tua madre dovesse decidere di rivolgersi a questo
studio, ci piacerebbe conoscere le sue impressioni, in modo da poterle diffondere a chi dovesse avere la stessa
necessita.

Lo studio ha sede in via Chiesa Hord 52, 41016 Rovereto s/5 (lovi di Modena), tel 059 672544 - physios@physios.it

Saluti, La redazione

Lottera tratta dalla rubrica "Terra Muova dei Lottori® numero cartacco di Terra Mueva - Aprile 2011 disponibile
anche nella versione eBook.

© Copyright 2011 - AAM Terra Muova S.r.l. - Via Ponte di Mezzo, 1 - 50127 - Firenze - Tel. +39 055
3215729 - Fax +39 055 3215793
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6.24 Professor Rocca’s Trial

SUMMARY

The ComfortScan system is a nonionizing, advanced optical imaging system that uses light-emitting diodes
(LEDs) and gentle external pressure to identify angiogenesis, the growth of new blood vessels, in the breast.
This blood vessel growth is often associated with malignant breast tumors. The article in EJR reports that the
ComfortScan system could potentially be a complementary, adjunctive imaging modality in women with
inconclusive mammograms and/or physical examinations and in young women with ultrasound system.

The promise of the ComfortScan system, as demonstrated in this study, warrants additional investigation, but
the preliminary results are very encouraging. The sensitivity of the ComfortScan system technology was
extremely strong and the specificity rates also were positive.

Abhout the Trial

In the 15-patient study, patients underwent both breast and optical scans in addition to standard
mammography and ultrasonography, followed by core biopsy. Patients' ages ranged between 20 and 78 years
of age and all patients scanned did not have recent trauma, breast surgery or biopsy before.

Results

According to our results we can state that the Dobi ComfortScan optical image method can become a
promising scannig system in prevention of women cancer in addition to the conventional diagnostic methods,
ultrasound and mammography.

This study includes a small sample of patients chosen among more than 1000 observed optical images.

The results obtained encourage the scientific community to produce and evaluate more further studies of this
optical diagnostic non invasive methodology.
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6.25 READY FOR A LIFE SUPPORT MACHINE, 2011

lunedl 14 marze 2011
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PRONTA UNA MACCHINA SALVAVITA

di Ortolani Renata

ALLEAT! DELLA DOMNA La scansione otfica si affianca
allecografia & allawiopaipazione Renata Orolani BUONE
NUOVE dal mendo scientifico in fatlo di cura e soprattutio in
fatto di prevenzione del lumore della mammella: se & vero che
dei 40mila nuovi casi di necplasia mammaria diagnosticati
ogni anna in Halia quasi la meta riguarda giovani donne sotto i
40 anni (| 28% della popolazione femminile nostrana), &
anche perd gid possibile matters in campo una nuUova amma,
una avanzabissima tecnologia in grado di indrviduare ogni pur
minima . vanazione nella trama vascolare de: seni. || che
gignifica far risuonare un campanedio di allarme & poi
approfondire | controlli per evenluaimente bloccare il processo
tumorale. Si chisma ComfortScan la  melodica (di
fabbricazione amencana vede [talia capofila nella formazione
del personale specialistico dedicate) che ulilizzando la
scansione oltica, senza mazzi invasm, registta ognl vanazions
di assorbiments di luce nel tessute mammano. Poiché uno dei
fattori rlevanti deffa formazione del lumore e indicato nefia
presenza di nwovi vasi sanguigni (angiogenesi) attraverso |
quali [a neoplasia «si nutres e cresce, ecco la possibilita
concreta di fare una diagnosi precoce o di escludere possibdi
rischi di msorgenza. «Questa tecnica, iBusirata a oncologi,
medici di medicina generale @ ncarcaton runiti nella Sala delle
Colonne presso la Camera de: Depufat, per il secondo
Meeting Dobl Group dedicato al Progetio  underdl,
preziosissima nell'afiancare ecografie & mammeografie, nsulta
fondamentale nelle donne giovani, quelle che oggl non sono
softoposte a screening, & che nel 7% dei casi, se inconfrang
sul lore cammino la patologia mammara, si sono fatte
diagnoss | da soles, A confermare il reolo che i| ComfortScan
avra nel prossimi annl nella prevenoone e nella diagnosica
precoce tre dab, che spiegano almeno in parte Ffaumento delle
necplasse defla mammella nelle donne tra | 20 & | 44 anni,
dove non esistono ancora protocolll diagnostics umformic & in
forte crescita, anche in ltala, il humero delle ragazze con
prolesi mammane, delle donne che si softopongono a
slimolazioni avariche per avere figh ¢ di quelle che hanno adle
spalle una stona famiflare in cul ncofre la patologia del seno.
Par queste ultma nagl Usa (e non solo), seppure con molte
cautele si decide ormal la masteciomia preventiva sulla scorta,
ovvamente, di fest genetici che testmoning in modo

conclamato la presenza del nschio. Con le nuove metodiche,
questa drammafica scelta potrebbe in molfi casi essere
evitata. «INDOLORE, perché una morbida membrana avvolge
il seno evitando dolorose compressioni; non invasivo e non
dipendente dall'operatore, il nuovo strumento — ribadisce i
professor Aldo Vecchione, direttore scientifico delllstituto
nazionale per lo studio e |a cura dei tumori Pascale di Napol,
uno dei cantri un cui ComfortSean & in funzione — utiizza non
raggi X ma una normale luce monocromatica, & puo effettuare
esami su giovani dai 18 annis. Francesco Marabell, capo
Diparimento innovazione del ministera della Salute, infroduce
da parte sua un altro punto di vista: «Prevenire significa anche
nidurre, oltre alla sofferenza delle pazient, i cost: della
assistenza, della nabilitazione, & di futto quanto ructa attorna
alla donna che si ammala & alla sua famigliar. Tra le struture
sanitarie che adottano la nuova tecnologia, ci sono Mstituto di
Previdenza ¢ Assistenza di Roma, i Cenlro Radiologico
Colalé di Lanciano, la casa di cura Zucchi di Monza, la
Radiologia senclogica del policiinico Mangiagalli e Regina
Elena di Milano, lo Studio Physics a Roverelo Secchia di
Modena, & lunita mobile, unica in Itaia, attrezzata dalla Lega
italiana per la lofta ai tumon di Bologna (L), presieduta dal
professor Francesso Rivell, I nuove ComfortScan ubilizza il
laser per evidenziare lessuli mammari con diversa frama
vascolare, senza emissione di raggl, ublizzando lemoglobina
come mezzo di contrasto naturale, E proposto per la diagnosi
precocs in fuite le efa della donna
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6.26 A Step Forward to Prevent Breast Cancer - Health in Italy

Giornale di Monza - Martadi 5 Magaio 2008

LA SaniTA B

Oncologia 1l Centro di Senologia dello Zucchi compie un anno e si dota di un nuovo scanner mammario

Un passo in avanti per prevenire il cancro al seno

Lo strumento & in grado di individuare la massa tumorale anche se molto piccola

Ui STOUnsento 1o Ko
do di fornire una dlagnosi
rrveoce dul tuinore Al seno,

Parché ln prevenziono rostn
la migliore armn par com
hattere il male.

Si chiloama «Comfortacans
od & un'apparecchintura
iy, Attraverso wsa scan.
slane della mammells, con
sente df reallzzare un osa
me ottico dinamico ¢ fun
wionale de) seno per indl-
viduure eventuale preser-
e ) attivita neonngioge-
et bea, B questo U arogalo di
compleannos dol centro di
Senologin dogli Tatituy Cli-
nict Zacchi che proprio ned
glorni scorsi hi raggiunto i
primo anno di attivith. «Si
tratta d) un sistema diagno.
stico d) ultima genorasione

ha splegato i dottar Glo-

vaun| Cluffo, ccoponmbile
drila Senologla « non invi
#ivo o non radiologico mes
0 1 punto dopo diec! annl
di sperimeninzians. Siamo
{1 primo centro in Lombare
dia 2 pesorui dotato ) gue
st macelibng 0, 8 breve, an-
che stituto Nazionale del
Tumaor) cdi Milnno oo avrd
utte. | 500 vantagl sono
potevoll. sNon sl soutitul,
scv alla dingnosticn tradi
ghonale - ha procisato i prl
mario - ma ¢ utlle come
complotamento ¢ approfon-
dimento dello screening
welle donoe oftee 140 anni in
casd dubhi o nelle Fognee
RIovan! por tenere monito
rato 1] buon stato di eahate.
Questa macchina permedto
a1 individuare nodull molto
piccalt, anche di 2 o § mik

Jemeotrd, parandende, terso
af identificizions del ears
cinoma, un nterventa tem
pestivo., Dove €8 wn'inds
cazione clinier precisa
Tesame viene ssegulto goa-
titumente & @ parte del
0 dingnosticos

Oltro dmila maEmesrs
fe. ciren 2mila ecografie
mummari, cirea 580 vivite
sonobogiclyo v oltre 100 quel
lo emcologicho: questi | 1
guard) di 12 mesd di Intonso
favorn, Dal 2006 a oggl &
aumentato n manfers =l
gnllcativa il numero delle
prestugons, particolare de-
g Intervent! in day sur
gury, passatl dal 55 d quat
tro anni fa alt 89 del 2000,
«Un dato importante < ba
sottolineato Ll dottor Claffo

perchd testimonin cho 1a

douae wrriva In sala opes
yatugia pha con unn diagno-
&) istologien complota. Un

vamta non da poco £he
ovith pazienti un hengo
e ospedaliaros.

1 umlmnuo SO
davvero caigul, Neli'fo per
conto del casl 18 Miagnos!
viena complotuta entro soll
tre glorns, mentre I'opera:
LIoNe Viene asegults non ol
tre ¢ due sottimane,

A pochl mesi dalla na-
saita del eentro di Senologia
al San Gerardo, guidato dal
profescor Mareo Greco, il
sogno dul dottor Cluflo & s
creaglons di una breast unkt
territoriale i Maba o
Brianza che consonta una
collabornzione tra tutte lo
strutture che sl occupano di
SOROLOKIL

6.27 New Light in the diagnosis — LILT Magazine in Italy
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6.28 The City of Rome in the front line against Breast Cancer - The I.P.A. in Italy
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6.29 Breast Safe with the Examination at Red Lights — July Fitness in Italy

'8 una novieh nel carmpo defa provensio-
ne Oa fumon & seno. S tratta o un nuo-
VO esarne per ia ciagnosi precoce di
Questo 1WMOre, che Si Propene Come
complemanto della marmmografia @ dellecografia, nel
programimi di soening. | Susk virmagg’? La parcia al
dottor Sergo Onefice. chirumgo Benciogo @ oNcoiogo
alllstitto Cnico Humanitas o Rozzano (Méanal.
© Niento raggl X. Spiega { dotior Orofice: «A afte-
rerea della rmammografia, che Leizza le raciazions,
quest'esarne % avvale del sistena Dol (Dyramic
Cptical Breast imaging) che esplor la mammela
grazie a 130 luci & diodo, di CoOM ross0, APROgOR-
165U LNa membrana & sikcone, lo ghiandcie mam-
rarie vengono atiraversate ca fasci di luce apparte-
nentl alla banda osll nirarosso (§40 rancmett), che
vengono assorbitl selettivarnents dall'emogiobna
del vasi sanguigrt. Fatto, questa, che consente di
CAPIND 0 AnAtzzre |3 fOMMAaziona di NUOVI vas san-
guign! (scientdcaments chiamata NEcaNGOpeNes)
che proceds la comparsa di nodul soapett!. Il med-
©0 che esague l'esame ha POl LN NSCONTD IMMe-
diato delf emoglobina decssigenats presente nel

Per

A LUCI ROSSE

NUOVO TEtICOI0 & Vit SANQUIGNS, 54 nensbie Oela
presenza & una lesione maligna che, Dir Crescers &
profMferare, S “mangia” lNossigeno crcolants.

In questo modo, del 1Ltto indolore, & possiolie inter-
cettare s nascere non soko NOGUl ¢ Nodulinl, ma
anche microcalcficazions di uno-cus milimetn che
rapprasortanc spesso ‘anticamena del cartinoma
mammancs, L'asame perd non sostitsce ia mam-
mografia ma la affianca, Integranco | neferto

© A chi & consiglinto, A tutte ks donne dopo | 40 an-
i che voliono avvalens d un esarme strumentale 1
ph) {oitre alta mammografia & ai'ecografa) che pud
formre delie nformazioni aggiuntive per avers una
Cagrosi pii precisa. «Ma consigho § sstema Dot/
anche a tutla e trentonnil & Aito rischio per farmilart
14, che desidernno nziare per tampo 'opera & pre-
vensons, @ 8 quele & qualungue eta chi hanno un
seno particolermento Gonso, perché Non anno ok
lattalo 0 porché ASSUMONG 18 rapia ormonke So-
siitutivas, puntualizza § dottor Orefice. «PU § denso
# costolato & microcist, infattl, pil § margine G er
rore delia mammogratia & slevato«, i costo? Dai 70
& 100 euro (l'eapertc consigiia un esame all'anna)

I centri che eseguono il nuovo test

Sﬂﬂe e Monza (Mitan). st Secchia (Modenal, N
d‘ ‘pu& Tel. 0392315688, Tel. 050-672544,
N ® Istitut! Clinkci Zuechi, Monza @ Istituto di previdenza o
(Mitano). Tel. 039-83831. assistonza, Roma.
i,o dico-chirurgs ® Polismbulatorio Tel. 06-67109670
di senclogia, Milanc. Physiomedica, Bergamo. * Nuovo Centro di senologia
! | Yol 02-72011341. Tol. 0354234211, Progetto Donna, Roma.
= e Centro Medico Monterosa,  ® Broast Unit, Universith ol Tel. 08-7883812,
i‘ Miéano. Tei. 02-48001165. Varese, Tel, 0332-278111. ® ASL Napoli 1.
l‘ * Studio medico Manara, ® Centro Physios, Roverato Napol. Tal, 0812549110,

DEDICATO[.§ 13

2 curn & Rossella Brigant!

L'ora ded porto sta per
scattare @ tu hai ancors lo
idee confuse sulls posizione
|dealo da assumare durnnte il
travagiio, <€ normali:
nassuna donna pud sapere
In anticipo in che moda
partoriras, risponde Simona
Sieve, ostetrica presso
1'Ospedale Buzzi di Mitano.
«L'importante & assicurarsi,
chiedendo prima alla capo-
ostetrica, che 'ospedale
prescedto sssicurt 1 pil
nmpiz liberta di movimento,
sceghiando di volta in voita ka
pasizione che consente i
santire meno il dolare e di
ottimizzare J¢ “spinte”
durante la tase espulsiva.
Rogale nan ce ne sono. C'é la
mamma che preferisce
restare supina sud letio da
parta, chi si seate pi 8 svo
agio sul fianco, @ chi adotta
spontaneaments le posizioni
*verticall”, stando in pledi,
carpond 0 sccovacciata ¢
appogpiandosi alle sponde
el letto, aile braccls del
[ropria Compagne o
dell'ostatricas, Per
tranquilizare le future
mamme, va detto che oggl |
Jettinl #a parto sono molto
articotati ¢ pessono adattarsi
In un istante afla posizions
prescelta: o schienale si
atza, la pediera sl abbassa
ed ecco # letto trastormarsi
in una comoda poltronal

STARBENE LLGLO a7
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6.30 The Functional Optical Systems : Vanguard for the Fight against Breast Cancer

| sistemi ottico funzionali:
avamposto per la lotta

al tumore al seno

etiees Punberial pae ing sona Favam-
Pedta cantrd LS loms mondials sl umens ol e che
colplies moraslments 400000 denins all'arme. UUE
Buipica una Magglars Implemaatariors € fudwe Tedns-
Ny che vadans altre | dstem tradidena e M varts
urs poalaane o rispetta nel grado di mplementasions di
sliternd etk Funcionall per la diagrradl mettendo in cam-
P ben 10 macchingad p wul Soren | rivultati
et alls cordereres “Clindca ed Incdagin strumentall per
|s diagnina precooe” teraitas prevso il centro di Senciogia
degl! Brusl Chndcl Zucchd di Morza promiossa da Socrase
Wi al. 3
L0, Schawnbd. alls R, 50 In poditiche
saninatie & vecepresidentes di “FaseSenith? ha dso un qua-
e dinsieme sulla sMuArone arousle iguards o screening

arluate oo & vl o e
wurmuhmd‘u z
firss & gpualefe anna L e Ciroccrrn al
sl passl pih induiraliceni & che am
i diventati un problema glabale. He-
gl Sat Uniti, allsvengusnda sis nella
ricarca e nellaftith di idreaning &
conticerats cramal scouipits ed utilks-
Tata comunemente la metodics Gitico
funzecnale. Il continente Curopes sta
facenda soic adesso | priml pass verso
TUests nUoWA becrolngia, In partice-
tare Talls wvania un neclo importanie
presaniando il tasso pil alto O avan-
TAMENLD P qrisnto riguands Nimple-

# le nusove becrologte "Ad oogl | slstemd di s Gl FTIT-

g rafh e pasiont dal 45 anndin
12 myentre | cati stagistict riferiti dal 2000 1 2006 ol rivelara
che imcidenza del turmone mammasno sta crescendo per un
+12%, nelle fasce dieth che vanng dal 30 al 45 anpd. Eslase
apini L wsnhn che & necessatio oolmare implementando
nisove anmd conmo 1|
e &l Sr. Coeme
na ausplcany e Come

L i semi ottico funzionall
v I Bereaning, €00 LN preieres sul
tevvitorio dil 10 macchinar ben distriba-
1t tra Mord Centro e Sad.

DUESD e rappeesenta Indubbila-
rrsente inaeen iy paossibile creazo-
o il umia rete O prOGEzione cormane’
LD Schamidh ha  prodaguino inodone
analizzands | vantaggl del sinemas o
oo fi le: “Trdubdamente il oo

e i
U ractomnandario-
e dellapebe 2008
il 4 iothalineave la
neceiiltd che | 27 oo
sl meemnban cell*UE sl

gnesi de
al senw

che non & radiance & non & doloroso
s s Spatt particolarmente shgnls |
ficsthd, olere sl fra che Ben 4 adama a
pachont phl giovani, dowe notorianten:
be & rincontrabiie una disgrasi gl di-

& B -
stiew i b e bl s
avarcate che vadara
oltre | saiend frac-

FHOCE SR, I Deong

fieal e vid deils denid del wera.
Im Rl penio & podiibale coasi .
fazcis i oth celicata deth fortilel fina a o rimaits wwoperta
anche per via dellasaena di sdeguaste eonologie.

Tale strameriazione. grazie alla sua particolare metcdica
baata sullindividuasions precore dells neoangiogensd &
yuinahi irs grada di Irdivid Uane Wn PROCESSS CANOERDQENG in
arno, prive anoon che 3 verihichi L visibdich della lesione:

nni Maria Ciuffo

hi, Mon

CANCEFOGENa stessa. In defimitiva Bsistema ontioo fundonale
i nserisoe in un concetno europeodi Breast Unit Advanced
(UMNLS SEnologica avanzats), Concete che sl fregge solo a
atts ch i diponga s ol i 517 -
cttica fundonale in grade di ! sl Finters cida
i geresriing dall'sth fertils firo sllsch svanzatas’

6.31 The Technology to Fight Breast Cancer - Introduction of DOBI

La tecnologia per combattere il tumore al seno

Studiosi a confronto sul cancro pill frequente nella popolazione femminile e sull'introduzione del Dobi
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6.32 Breast Cancer, Zucchi Hospital Leader in Italy - Use the Wavelength of Right
Light : DOBI Unit Acitve April 2009

Cata
gioved] 28.01.2010

ilCittadino

Serremarnale of Morwes

Estratio da Pagina
1-22

Tumore al seno, Zucchi
ospedale leader in ltalia

Da quest’anno I'indagine ottica della mammella inserita
di routine nell'iter diagnostico delle patologie di questo tipo

W A partire da quest’anno Iindagine ot-
tica della mammella sard un esame inse-
rito di routine nell'iter diagnostico delle
patologie mammarie, soprattutto se le pa-
zienti hanno un'etd inferiore ai que-
rantanni, La proposta —unica in Italis-
viene dai medici della senologia degli
Istituti clinici Zucchi che aderiscono in
:iunstu maodo all' iniziativa “2000: anno
di lotta al tumore al seno nalle giovani
donne” promossa dalla Lilt, la Lega italia-
na por la lotts ai tamori, “Lindagino otti-
ca —spiega Giovanni Ciuffo, primario se-
nologo degli Istitut] Zucchi- & un sistema
di indagine digitale non invasive, non ra-
diologico & maolto velece, E* un'esame che
utilizza la lunghezza d'onda dolla luce
rossa formenda un’immagine di sventua-
li attivith neoangiogenetiche, ciod di for-
mazione di nuovi vasi sanguigni che ali-
mentino le eellule tumorali”. Chiamato
familiarmente Dobi (Dynamic optical
breast imaging), tale apparecchio @ opera-
tive agli Istituti clinici di Via Zucchi dal-
I'aprile 2009, E, nel primi nove mesi di
attivith, ha svalto circa 170 indaging del-
le quali solo 140 hanno dato esiti concor-
danti con i risultati di mammografia od
ocogralin, Nolle altre pazienti, invece,
I'indagine con Dobi & servila per chiarire
casi incerti (ecografia con esito negativo e
mammagrafia dubbia), sotlostimati o ad

. dirittura risul-
[ lati  negativi
| E"un sistemadi | con le indagini
| indagine digitale tradizionali:

: " “Dall'analisi

FROTL YRANES RN, NOTE della casistica
'm‘ o | =chiarisce

r:::h, ?m{ﬁ: Ciuffo- omor-
e 1 gono a vantag-
— | gio di questo
esame la mas-
sima tollerabilita da parte delle donne o
I'agevaole gestione & comparazione delle
immagini. La nostra decisione & quindi
quella di introdurre a tutti gli effetti I'osa-
me ottico nell’ambito del percorsoe dia-
gnostico di ogni donna d'etd inferiore ai
quarant’anni in associazions all'ecografia
¢ in donne con pil di Quarant anni :;u:llu-
ra abbiane una mammografia sospatta o
patologica unita a un'ecografia negativa®™,
BMon si trana quindi di sestituire le inda-
ini diagnostiche tradizionali ma di per-
oziona r‘iu. aggiungendo un ulteriore osa-

— me di suppos-
to, Un progotto
[lsa la lunghezsa | che il dotor

' fuce | Ciuffo ha pre-

. sentato anche,

rossd, Apparecchio | il 20 gennaio
Dobiattioda | scorso,  nel,

. ‘ambilo il

aprile 2009 | "Primo meea-

| ting Dobi
Group™ svoelto-

si presso la Camera del deputati alla pre-
senza dell'onorevole Mariella Bocciadro
dells Commissione affari sociali della Ca-
mera che ha illustrato anche la proposta
di legge sull'istituzione della figura del
chirurgo senologo, oggi ancors non rico-
nosciuta, Tra i progett degli Istituti cling-
ci Zucchi "¢ anche un Avovo studio sul-
I'incidenza di tumore al seno nelle donne
che isul.l:-:,tpuuw:u:m i p'rl:u:rl,ul;ci_rml,' Assi-
stita: “Con questo studio —conclude il pri-
mario- intendiame porre sotto osserva-
zione almeno trecento donne soltoposte a
procreazione medicalmente assistita e
che intendono monitorare Vincidenza
della patologia mammaria a seguito dalle
cure ormonali cui si sono sottoposte”,
Uno studio i cui risultati saranno resi
pubblici  entro Pinizle  dell’anno

prossimo.
Elena Lampugnani

o EamEs 5 uso escutive del destinatana, nan nigneduciile
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6.33 Private Clinics in Italy, A New Light In the Diagnosis of Brest Cancer , Breast
Optical Mammography

ComfortScan

Una nuova luce
viem seooa  NEllA diagnesi del tumore
o al seno.
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Lo smncloghs & una branos motto importsnte per | Polismbulstons Phyesios.
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6.34 Innovative Companies of the Year 2002

Innovative Companies of the Year

For the second year, NJ Tech

W
Is proud to recognize some of the
most excting companies 10 be
honored at the New Jersey Venture
Fau. These members of the New
Jersey Technology Council repre
sent the NJTC's commitment to
nnovation, entrepreneurship and
dedication to tuming great ideas

nto kfe-changing technologies. [ra—
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6.35 Wall Street Reporter Magazine on February 25, 2004

o & gt memc e e g e

¥ A

e

by, saial g

o aamie Hovph e diiecion of

IR Lew's g wish i i, i s o e v
| B
III: T Comgms o corated i Ticrsibor of 1990
when Birild Clake mv bosiens porines mid I por
el B et of noolier pompany Bor had hers
ey i rasty ek i e v of ot ey
of e tvrast. Sime e we e contineed b0 sl oy
o s a5 well i e ety o oo prvnie
Eondin e ot ko i e ey A A=
clmical vy md pradect decrlopoosl sctbe 4
e poa we hme
el el
130 allon gy the bt
Pl TR
f deriper of e
=

Wik G m ¢ aewr
e of e Comflrciom

rn woddinde bersm
il mrpoads b market
el by prevadig
s pemanr g
ol mapmy nEm
which ideanites. pirvi
lope thmpn, = b

bt Thes s e s

ennfied by 5oy slreaand. or plrrsacal s ik
Wiz, el T b e b & e Haod
spply 5 lp foie e ot — & peoors eilind
apioprnesis which it 2 vabject Sl low seem comsaler
R il L

Bt Lept b nr sy e et md el b
e thal sy eppeeine of e porseace o1 abernor of
1 N

BER: Wis 3 iy propicin of iy Comortivem ond
okt v el o el i will e e gy
DRNL: T RO grecess for & peoden of i ype
wrtiing ot e el Bow md moary =l

e T e hers
-m_n:nri.'mt,am:: e e aver e esrs
sad e FDA praoris that e by e o
called & LA or poe-marked agpeeal procen. I.nvl
pamcale ciie. B b 0 Svearp ppel prors. W g eariny womnes T borsat eimery. Theredone, st i 0 1
har whepind b dati caidedn, bw"—""ﬂdl*w_‘lh-dddﬂﬂl'\ﬂnﬁrlzlr"ur sl by 2
e ot ape pesmined s e i foum ksl b 0w o pely pmyeviny byrand comor o oot ity bt shis g
i vphed ey e FORL. Thoe 6 ool el oty . iz g sipmcine mopsy techsolonien. wd @ o
yckmral a1 peeal patrat Wil et o et CloplortSican e, which ram e i el i e smbee

Fl'llrvt'h-'h b'?lfn-—u'-ﬂ B Codorticm i quent borasd comoer dunpmone md eumenl rocense:
e i o il

sier b:uu-nr:—_ e Bl

¢ ComfortScan”provides anon-invasive
optical imaging system which looks for
physiologic changes in the breast as

= @) ooamsal - compared (0 morphologic or structural
changes in the breast identified by x-ray,
ultrasound, or physical exam.??

sybap mssjraesr i, we she have 1 very soey Boond of

Derrcton.

WRE A o ok o thr chalonpes that Fir v for She om
P wham el v quring g1 by monr el i v
s 1
BRI O tappes opentsonnl cholleted fo fes e me
i w0 e ke Frkroro o e prodat bl e o
e, zlrier = soma ey opate o sl =
m=p D form o b B ot ke bers Loape chmcal
trarch sod prodact deced

atick fxr ar st miermhonih asd dant
pobe dhtaimimy DA dhuppan prosect befooe the
g ek ndof e v Secoadly
with e FOWA e fr 0 £1p0ct 0 epin che il
aeved reemin o of op ¢Sl indinp 1o Fall e

. srqairzest of zokle
for for DA appenal

WSy Losking o dhe Which 38 we hove &
[ el will po o 000

e
sty i ymn of LB, 35 0 mew public
7 gy Oy, et e el
r'r:l.'x"x..l‘lu"-'m"w'u".r
'ﬂ, iped me. A it aotice
syt i PO 0 e s of
ol wha we ar ad what wr
DM Tirer e g 9 30 st
oat of women m
whed @ 0 o

Fp

"'II.'I.\.-‘ f i e o

ey | Chairman. Com wow pve we 8w of )
e a0 e s compiany ' Boardd”

very st Booed Bok Mackssiar b 3
vers knewbodpe e 2 raprrwsced xhises i the roepun
rirdd drel of et o ll Sxeet o= 2 ot b
o vroter cxpitsd d mrtsaet roemestin, Brodhe
wnry capable 30 3 s oprator, 38 el | sdiition e
e rerahod s it o i b e Io-h'\rr Bob Machimie, we hove Dioid Clorke wha i correstty e
beiphl ko pirician e ottt Bk P e, el OB 1 Xew York Saock Enchasge oompany
Ao e o et o e S0 il WO LT o sy s Perthermoee, me hine wbisol
ew evackly e wbot depre et culsboration. 28 by o whes e pliyiiciom, imvesion i oty S

ot e e ke M . S PN e of e el oy Thes, o2 bl ho
iy o s by ndjef\'hrb-luwisn-

ey e workd i boraat cacey ey Duenem, we
a7 vy excor ol ooy remlstes of i U5 poins

v prrforeed iy
Iy iy i o el ation ot s |,,-.'J:M|u!.|" We e o
4 romglince e seluivr b e menbey of momes &

tor spr oy smprdnd i ke 2l T

Thevefore. we dorl ot “partnerny W vidh EREmOTY
e el oy e e sl 10 el |

Tha MBI Comfortdcan Srtem

ot P Pty

Wl IS WIS e S AT S TR e TLIPRORT

opent. Thewdore we ue
1 a0
romgie the prodKT hop
fEadniee ] HNT HiE

PECR DA | e e et e
boally safides L,
FBA asppeil = te

Umited Staiee, A1 mch wr
we o an ieflenson pousi

where the Company it M
i frem besg am ey

ird jrodact oyt
gl pramale sressn
il we pupect will rurmin
v kead 1 proficbubn

WAR: bo closing, whar oo

Yy pomod mawms
| themld romcmr o treci end

Jllew DO Medicel
Perrnaimal o o mrr mre ond hevomel”
BRI DOBT Wil Iotermonnad 12 :-vape-.upu ]
bt indcrs 0 vy e el immovee sppenac 10 Inllin e
iprevennst of e dapmns of biest ficel Th b 8
werkduade peobirs s we ¢ driving 1 pronide 1 ESiEe
22 iyl solation e the marbrtplior, Thir orpand om
Wechmolopy ipace ai bring of (e lesding adpr of oot elfectior
mpeproed wapng. DOBl Melicld e o oy, exgen
enced ESTe i wil m impeessive reconl of aocom
st T foed we e defimitety & company o keep on e
il wired b W feagTeis deeah e Beald snpe of FDW
sgren sl md prodd ok it ]

s Al R TR Y



DOBI ComfortScan™ System

Clinical Effectiveness Evaluation Report Page 132 of 147

6.36 Wall Street Transcript on July 11, 2005
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6.37 Rising Star Stocks — A Revolutionary Medical Imaging Device on August, 2004
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6.39 MD Buyline Leading Edge Report : 10 New Technologies that Could Change
Healthcare — January 2005
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6.40 Enhancing Mammography: New Tactics for Early Brest Cancer Detection —
Oncology Time 25 on March 10, 2003

By Peggy Enstran
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6.41 Body Mind : The Future of Breast Cancer, More Magazine on October 2005
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6.42 Leading International Physicians Discuss DOBI ComfortScan in Prague, the
Czech Republic from September 9-11, 2005

/2 RedOrbit NEWS | Leading International Physicians Discuss DOBI Medical's ComfortScan(R) System a - Windows Intemet Explorer

€ http://www.redorbit.com/modules/news/tools.php?tool=print8tid=254759

A ORBIT

Leading International Physicians Discuss DOBI Medical's ComfortScan(R)
System at 2nd Annual Symposium

m

DOBI Medical International, Inc. (DBMI.OB) today announced that leading international physicians convened at the 2nd Annual European
Symposium in Optical Breast Imaging from September 9-11, 2005 in Prague, the Czech Republic. The latest data was discussed on the Company's
Dynamic Optical Breast Imaging (DOBI(R)) system, known as the ComfortScan(R) system. The ComfortScan system is an optical breast imaging
device designed to help identify tumor angiogenesis (abnormal blood vessel growth), which is often associated with breast cancer. More than 30
prominent medical device distributors, physicians and researchers representing more than 10 countries in South America, Europe and Asia
attended the Symposium.

William Li, MD, president, medical director and co-founder of The Angiogenesis Foundation in Cambridge, Massachusetts, a global, non-profit
institute for research and education in the angiogenesis field and a member of the Board of Directors of DOBI Medical, delivered the meeting's
keynote address entitled "New Frontiers in Angiogenesis.” Additional presentations about the ComfortScan system were made by company
management. International clinicians representing top medical institutions in Brazil, the Czech Republic, France, Greece, Italy and Switzerland also
delivered presentations on the progress and recent results from ongoing clinical trials of the ComfortScan system at their facilities. Dr. Anwar
Padhani who moderated the clinical sessions and is a consultant radiologist at the Paul Strickland Scanner Center, Mount Vernon Hospital in —
Middlesex, England, said, "I found the gathering of principal investigators from clinical sites around the world allowed for a profound exchange of

principles and ideas that will be able to catapult DOBI Medical's technology to the next level.” An industry luminary, Dr. Padhani has published

numerous scientific papers and has given many lectures at universities and international meetings. The physicians also participated in a training

session on the latest version of the ComfortScan system's reading software.

Last year's conference was held in Cernobbio, Lake Como, Italy and additional symposiums are planned for the coming years. The next event is
scheduled to take place in September, 2006 in Europe.

For more information on DOBI Medical International or the ComfortScan system, visit www.dobimedical.com.
About DOBI Medical International, Inc.

DOBI Medical is a microcap, developmental stage, medical imaging company working to create a new means for the improved diagnosis of cancer
through the detection of abnormal neovascularization ("angiogenesis”) associated with tumors. DOBI Medical International's first application of
the technology is the ComfortScan system, a gentle, noninvasive, and nonionizing, optical imaging system designed as an adjunct to
mammography to assist physicians in the detection and management of breast cancer. The ComfortScan system is intended to achieve this by
providing new, physiology-based imagery of abnormal vascularization in the breast that is not readily available today. The ComfortScan system
has CE Mark and UL certifications. DOBI Medical is a certified 15O 9001:2000 and ISO 13485:2003 company. The Company currently sells its
ComfortScan systems to international distributors for installation at international clinical trial sites. The ComfortScan system is not being sold in
the U.S. as it is limited by U.S. law to investigational use until approved by the FDA, which cannot be guaranteed.

Done Q Internet | Protected Mode: Off #100% ~
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7. CONCLUSION

Based on the purpose of this clinical effective evaluation report, through (1) the
introduction of DOBI ComfortScan, which uses the Tumor Angiogenesis Theory, Optical
Imaging Technique and the Significant Improvements of them in past decades in clinics
as the fundamentals, (2) some clinical study/trial publications/reports from recent clinical
cases, and (3) some collections of clinical acceptances, the clinical EFFECTIVENESS of
the DOBI ComfortScan as adjunct to existing breast imaging modalities in diagnosing
breast cancer has been demonstrated through detecting the characteristics of tumor
angiogenesis of malignant breast lesions and employing the appearance of the tumor
angiogenesis in detection of breast cancers in clinics. Because, based on the continued
demand, DOBI Global has just re-manufactured the ComfortScan device with necessary
CE and ISO regulatories after acquiring the intellectual property on May of 2010, the
significant clinical effectiveness will continue being demonstrated through the additional
reviews of clinical information, which has been defined in our Post Market Surveillance
(SOP 1054-0004-00). An opportunity for the potential benefit of women worldwide and
to continue the development/improvement of the breast imaging techniques, such as
DOBI ComfortScan, would be expected by scientists/developers of the

techniques/devices, medical society and general publics.

As the summary, in the past 7 years about 70 diagnostic centers worldwide have tested
the ComfortScan, including nearly 30 US sites participating in the FDA PMA clinical
trials, and over 30 sites in Italy and China have installed the devices, resulting in
thoughts of individuals whom were scanned by this device. The cumulative device
experiences to date, as well as the above literatures, have demonstrated that this
device, DOBI ComfortScan, could provide the physician with dynamic functional
information regarding abnormal vascularization in an area of interest in the breast and
this information could be used to better characterize the malignant lesions at early stage.
DOBI ComfortScan can help the performance and accuracy of averaging, under
averaging or less experienced doctors in their clinics most significantly. Dynamic optical
breast imaging, DOBI, technique, which is different from others by identifying
angiogenesis of malignant lesions, can be a promising complementary imaging modality

for further investigation in cases of women with inconclusive mammography and/or
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physical examination. Based upon its performance in clinical studies worldwide, the
DOBI ComfortScan is a novel imaging technology that is appropriate as an imaging
modality in diagnosing breast cancer at early stage. As a diagnostic tool of breast
cancer, a large scale number of cases should be studied to characterize different
malignant and benign tumors at different stages respectively, different statues of
patients, such as menopause stages with related nipple blue, and to statistically
quantitatize the metabolic rates of both malignant and benign tumors. As a result, the

ComfortScan system focuses on physiology-based dynamic functional imaging (i.e.,

what is occurring within the tissue in near real time) rather than a singular morphological
image (i.e., a static anatomical snapshot showing physical details at a single point in
time), such as those created by mammography. When combined with mammography or
ultrasound, both of which provide simple morphologic images, the ComfortScan
system’s images of physiological changes in the breast is intended to provide physicians
with a more complete data set to improve the physician’s ability to provide an accurate
breast cancer diagnosis. With its negative predictive value of 98 percent and specificity
of 87 percent, the DOBI ComfortScan represents an opportunity to reduce the incidence
and severity of invasive diagnostic intervention and, thus, to potentially reduce the
number of unnecessary, painful and costly biopsies that are conducted on patients with
healthy tissue. Furthermore, the safety profile, convenience, comfort and low
comparative cost of the DOBI ComfortScan correspond closely to the call to action
delivered by the National Academy of Sciences’ Institute of Medicine. Because it is an
aid in detecting the minute vascular changes that accompany the process of
angiogenesis during the earliest stages of malignant tumor growth, the DOBI
ComfortScan could potentially become a useful breast cancer screening tool if a full FOV
(filed of view) cluster ComfortScan or DOBI ComfortScreen, next generation of the
ComfortScan, could maintain a high negative predictive value, above 95%. In addition to
disease diagnosis, therapeutic monitoring of both pro- and anti-angiogenic drugs may
also be a longer-term application of this technology and, since angiogenesis is found in
many significant disease states (such as rheumatoid arthritis and adult blindness), the
DOBI technology may have future applications in addition to cancer. DOBI’s dynamic
analysis is a significant improvement over current static imaging. Breast density does
not affect DOBI images, making DOBI especially important in the evaluation of dense

breasts, as often seen in young women or those on Hormone Replacement Therapy
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(HRT). The initial results obtained with this rather new method, which is associated with
no radiation load and well tolerated by women, hold promise for further development,
particularly in the area of software development and standardization of evaluation
parameters. Another important point to stress is the need for high-quality training of
evaluating physicians which is, in our view, extremely important and affects the results of

the investigation rather significantly.

As the statement of Mammography and Beyond published by the National Academy of
Sciences’ Institute of Medicine, Mammography remains always the standard imaging

procedure of control and all recent studies®®*%

support its value as a diagnostic and
screening tool. However it is already known and proven that this "gold standard" is not
an ideal tool. Potential radiation risk and diminished sensitivity in radiographically dense
breasts represent the two main disadvantages of the technique, thus limitating its
usefulness in high risk young women. It is well documentated in the study carried out by
Kuhl CK et al®® that gene carriers BRCA 1 and BRCA 2 are susceptible to have an
increased radiosensitivity of breast parenchyma. Other clinical areas in which
mammography is of limited diagnostic value are: detection of lobular cancer, detection of
ductal carcinoma in situ without associated microcalcifications, diagnostic work up of
unknown primary presenting as axillary lymphadenopathy (these are usually small high
grade lesions lodged in dense breast tissue), evaluation of multifocal disease and of
locally advanced disease, not to mention its diminished sensitivity in post-treatment
breasts.®” Since women in their 40s are generally premenopausal and therefore more
likely to have greater breast density than postmenopausal women, it is more difficult to
interpret mammograms — leading to some that are indeterminate. Mammograms for
postmenopausal women on estrogen-replacement therapy are similarly difficult to

interpret.’

Because the specificity of mammogram testing is quite low, false-positive
findings can have a detrimental effect on the screened population. As many as 80
percent of all breast lesions that are biopsied as a result of suspicious findings on a
mammogram turn out to be benign."" Because the greater density of breast tissue in
younger, premenopausal women renders mammography results more difficult to
interpret, improved specificity and sensitivity in diagnostic methods would benefit
younger women in particular. In the study report of “Results of Investigational Use of

DOBI ComfortScan in China by G Zhang et al, the table below shows there are 24
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indeterminate (I) case out of total 62 cases because of the 88.7% BI-RADS 3 or 4 in
Mammography from dense breasts, and the Youden’s Index indicates that the Accuracy
of DOBI ComfortScan is higher than Mammography with respect to three independent
blinding readers. The above finding suggests that there is a need to improve on the
tools currently used to detect breast disease in younger women or those with more
dense breasts. To demonstrate the DOBI ComfortScan is an improved tool for young
woman breast examination and an useful tool for breast cancer diagnostic with addtional
new physiological information, all the enrolled patients during the clinical study of DOBI
ComfortScan in Beijing were performed mammography examinaitons but have
inconclusive findings, which are catogrized as Breast Imaging Reporting and Data
System (BI-RADS) 3 or 4. According to the a recent publication at Italian Journal of
Gynaecology and Obstetrics Volume 23 on October 3, 2011, Dr. V. Frattini, L. Ghisoni, A.
Teodoro, PL Vaj and S. Orefice conducted a multicenter study to determine the
Sensitivity and Specificity of the ComfortScan System to detect malignancy as an
adjunct to Ultrasound in 617 young females between 25 to 39 years of age. After DOBI
ComfortScan and Ultrasound, 269 malignant cases were confirmed by biopsy. In this
study, the dynamical optical breast imaging, DOBI, had a sensitivity equal to 98% and a
specificity equal to 87% while the sensitivity and specificity of the Ultrasound are equal
to 74% and 70% respectively. Dynamic optical breast imaging in European Journal of
Radiology 2008 by a group of scientists from France, Italy UK and US) has concluded as
following: “We have used a novel imaging instrument that combines infrared imaging
with light breast compression in women with equivocal or suspect mammographic
abnormalities and have shown that it has potential in distinguishing benign
frommalignant lesions. This is an early evaluation of this technique which relies on
physiological properties of breast tissue to impart optical contrast on images. Further
evaluation will be required to optimize the technique, evaluate its sensitivity and
specificity in a wider range of patients, and explore its potential role in patient
management.” Based upon its performance in clinical studies worldwide, the DOBI
ComfortScan is a novel imaging technology that is appropriate as an imaging modality in
diagnosing breast cancer at early stage. As a diagnostic tool of breast cancer, a large
scale number of cases should be studied to charaterize different malignant and benign
tumors at different stages respectively, different statues of patients, such as menopause

stages with related nipple blue, and to statistically quantatize the metabolic rates of both
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malignant and benign tumors. DOBI’'s dynamic analysis is a significant improvement
over current static imaging. Breast density does not affect DOBI images, making DOBI
especially important in the evaluation of dense breasts, as often seen in young women
or those on Hormone Replacement Therapy (HRT). The initial results obtained with this
rather new method, which is associated with no radiation load and well tolerated by
women, hold promise for further development, particularly in the area of software
development and standardization of evaluation parameters. Another important point to
stress is the need for high-quality training of evaluating physicians which is, in our view,

extremely important and affects the results of the investigation rather significantly.

As a result of a continued demand for this device, DOBI Global has acquired all the
intellectual property including the trade mark and DOBI Medical International name in
the May of 2010, and has decided to re-launch the device and obtain a new CE
Certification and I1SO 13485 Certification. The clinical efficacy will continue being
demonstrated through the collection of more clinical data and the publications based on
the clinical data if the CE Mark could be approved. The SOP 1054-0004-00 has defined
Post Market Surveillance activities that additional reviews of clinical information will be
conducted as part of the on going Post Market Surveillance activity, which complies and
will continue to comply with the requirements of the Medical Device Directive. Because
DOBI Medical had stopped its clinical trial of FDA Premarket Approval (PMA) due to the
financial issues in 2007, there are about hundreds of controlled patient data from USA
and hundreds of controlled patient data, which are locked. Because of the changes
within FDA ((On Monday, November 22, 2010 who has accepted a Premarket
Notification 510(k) of Imaging Diagnostic Systems), those data and more data from a
large scale number of trials might be used for the evaluation of clinical efficacy below
after FDA Approval/Notification:

* Adjunct to existing breast imaging modalities in diagnosing breast cancer at early
stage: As a diagnostic tool of breast cancer, a large scale number of cases
should be studied to charaterize different malignant and benign tumors at
different stages respectively, different statues of patients, such as menopause
stages with related nipple blue, and to statistically quantatize the metabolic rates

of both malignant and benign tumors.
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* Physiology-based dynamic functional imaging (i.e., what is occurring within the

tissue in near real time) rather than a singular morphological image (i.e., a static

anatomical snapshot showing physical details at a single point in time): When
combined with mammography or ultrasound, both of which provide simple
morphologic images, the ComfortScan system’s images of physiological changes
in the breast is intended to provide physicians with a more complete data set to
improve the physician’s ability to provide an accurate breast cancer diagnosis.

e Screening Tool: Because it is an aid in detecting the minute vascular changes
that accompany the process of angiogenesis during the earliest stages of
malignant tumor growth, the DOBI ComfortScan could potentionally become a
useful breast cancer screening tool if the Negative Predicative Value could be
maintained at the level or above 95%.

* Therapeutic Monitoring: Both pro- and anti-angiogenic drug monitoring may also
be a longer-term application of this technology, and since angiogenesis is found
in many significant disease states (such as rheumatoid arthritis and adult
blindness), the DOBI technique may have future applications in addition to
cancer.

* High-quality Training: the need for high-quality training of physicians are
necessary because (1) it is not taught at school and (2) it affects the results

significantly.

As conclusion, the Clinical Effectiveness of DOBI ComfortScan device has been
demonstrated through recent clinical studies, which include total 2495 patients and 1053
malignant cases in over 23 multicenters, and achieve averaging Sensitivity and
Specificity in detecting malignant breast lesions are 87% and 75% separately by the

statistical analysis from a variety of readers in compliance with MEDDEV.2.7.1 Rev.3.

DOBI ComfortScan is an Office, In-Vivo, Non-Invasive, Non-lonizing and Non-painful
molecular  vesicular Dynamical Optical Breast Imaging modality. DOBI
technology/modality will continue to improve as new features are added, much the same
as other imaging modalities such as MRI, PET, CT, and digital mammography have

evolved over time.
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