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A DECADE OF ACCOMPLISHMENTS

As the IT'IS Foundation celebrates its tenth anniversary,

it is tempting to focus our attention on the many
accomplishments that have shaped the Foundation’s
research agenda. Instead of concentrating on what we have
accomplished, the time is right to focus on what is possible
to accomplish in the next ten years. When the visionary
group of leaders in academia and industry met to establish
IT'IS in 1999, they were uncertain not only about whether
a small organization could make a substantial impact in
achieving a better understanding of how electromagnetic
fields might affect human health, but also whether such

a small organization could even survive. The concept of
having an organization partly supported by the industry

and governments closely connected to the issues that it
sought to investigate was questioned. In the beginning,
many were concerned that the Foundation might lack
independence in conducting research studies or would not
be able to adapt to new research demands and acquire
sufficient funding. Fortunately, ten years of experience have
demonstrated that these concerns were unwarranted. The
sponsors who have supported IT'IS have done so with the
promise that our studies would be conducted according

to the most rigorous standards of research and integrity
and that all results would be published so that any findings
might become part of the public domain. We continue to
leverage our core competencies through our distinctive
capabilities to simulate electromagnetic, thermal, flow and
acoustic problems in and outside the human body to meet
the growing demand of a diverse market and government
agencies.

One of our responsibilities as a foundation is to be
perceptive to new and evolving opportunities and
challenges. We seek to identify new areas where we
can focus our resources and still make a difference while
maintaining our core values. \We endeavor not to be
isolated or insulated as a foundation. We achieve this

by communicating openly within our organization, with
colleagues, collaborators, experts, and each other to
assess whether our strategies remain relevant. We are
grateful to all of the leading scientists with whom we have
collaborated over the years to investigate a broad

and expanding range of topics in biomedical, medical,
engineering and physical sciences (Page 10).

The world of scientific research is full of unknowns,
obstacles to overcome, techniques to be mastered, and
surprising or puzzling interpretation of results. Yet, the
possibility that our efforts will result in finding safe and
beneficial applications of electromagnetics in health and
information technologies is what drives our talented staff to
pursue the world of unknowns. Their unrelenting dedication
makes possible the past, current and future success of our
mission. Our successes would also not have been possible
without the unconditional support, encouragement and
insightful counsel of Profs. Ralf Hitter, WWolfgang Fichtner
and Quirino Balzano. In addition, the expertise and shared
vision of ETH Presidents Olaf Kibler and Jakob NUesch
and Profs. Peter Niederer and Albert Kiindig, proved to be
fundamental to the establishment of the Foundation. We
are grateful for the continuous support of our previous and
current board members (Page 4) and all the sponsors (Page
9), in particular, CTl and SPEAG for their long-standing
commitment to funding various projects and MMF whose
sponsorship was essential to the development of the
Foundation in the early years. We will continue to maximize
the value of their ongoing collective support as we embark
on the next decade.

As | invite you to browse through the highlights of some

of our most important progress in this 10th Anniversary
Annual Report, | hope you share with me a similar sense
of excitement and pride in realizing the growth of our
organization and the depth of our research and innovation
over the past 10 years. Although we are proud of what

the Foundation has accomplished, we are mindful of the
complexity and continuous evolution of the issues we seek
to address. At the same time, we look to the future, to the
excitement of opportunity, and to a great exploration of
ways to improve technology, enhance the quality of life,
and add life years through the initiatives, priorities and goals
that guide us in striving for ever-increasing quality in all that
we do. We will build on our existing core competencies in
electromagnetics and leverage our distinctive capabilities
into adjacent research areas in medicine and computational
life sciences. We are certain that the Foundation will
continue to make a difference for good in the world for
decades to come.

Zurich, June 2010 Prof. Niels Kuster
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LESSONS FROM THE PAST,
PROMISE FOR THE FUTURE

Reflecting on the past is an indulgence granted to

those who have reached a distinguished level of
achievement. On the 10th anniversary of our founding,
the IT'IS Foundation eagerly exercises this privilege of
reflection. Such reminiscence allows us to trace our
evolution, helping us to understand what we are today.
We document our history not only out of pride in our
accomplishments, but to help guide us in the increasingly
complex task of adapting and responding to the changes
around us in a way that preserves our core values, while
enhancing and furthering our mission.

For the last ten years, the Foundation’s research activities
have reflected its vision of improving and advancing the
quality of people’s lives through the safe and beneficial
applications of electromagnetic energy in health and
information technologies. From our first project, we
consistently tried to maintain an independent, proactive,
and innovative research institute through sound science
and education. We seek and develop innovative solutions
through interconnected initiatives. Each initiative

addresses several of our focus areas from engineering

to medicine. Each commits to specific measurable goals
within attainable time frames. Our depth of expertise and
experience allows us to seize a myriad of opportunities
and adjust our approaches accordingly. In all our efforts,
the Foundation aims to make a tangible difference in
people’s lives.

It requires a special commitment and vision to persevere
in the search for conclusive answers and effective
solutions. It demands a willingness to take risk, to
tolerate failure, and to accept uncertainty. We continually
strive to create leverage with our experience, expertise
and dedication, confident that our efforts will continue
to yield gratifying results. With the perspective of time,
we have found that while areas of support have shifted,
policies have changed, technology has become more
complex and competition has grown, our fundamental
principles have remained the same.

This is our story.

"



The IT'IS Foundation was founded as a non-profit, in-
dependent research institute on November 22, 1999
through the initiative and support of the Swiss Federal
Institute of Technology in Zurich (ETHZ), the global wire-
less communications industry and several government
agencies with the aim of creating a flexible and dynamic
research institution capable of addressing the research
needs of society in the explosively expanding field of
information technologies. In thoughtfully planning the
strategies that would allow for the Foundation’s future
accomplishments, a plan was implemented to maximize
its impact by combining people and talent and to address
the needs of the field of bioelectromagnetics. Selecting
both a diverse group of board members from academia,
industry and government and outstanding distinguished
and young scientists was critical to ensure a high quality
of research, to build global alliances with the research
community, and to secure sufficient funding. It was also
essential to establish a clear separation between the
sources of funding and the results of individual research
projects, crucial to both the credibility and the longevity

IT’/FOU/\/DAT/O/\/

of the Foundation. IT'IS also endeavored to provide a
proactive, creative and innovative research environment
for the cultivation of sound science & research and good
education.

Essential to the vitality of information exchange and
innovation among scientists, an active program of
participating in scientific conferences has been in

place since our early years. Successful conference
activities have included numerous keynote and plenary
presentations at international conferences ranging

from engineering to medicine. The Foundation also
convened and organized conferences and workshops,
such as Monte Verita 2006 and BioEM 2009, to explore
and discuss important topics in bioeletromagnetics.

As it grew, the Foundation became more committed

to communicating information through peer-reviewed
journals, conference proceedings, television interviews,
and white papers. The Foundation also hosts a website
which shares information about its mission, research
projects, publications, and annual reports.




Success is defined in many ways: the number of
projects initiated each year, the number of scientific
publications, the number of novel and effective solutions
developed, the number of new or young scientists

given the opportunity to pursue a research career, the
number of awards and accolades. By 2005, IT'IS had
become an emerging competence center in the field of
bioelectromagnetics. The Foundation prides itself on
being at the forefront of important trends and revelations
that have shaped bioelectromagnetic research today.
Our interdisciplinary approaches have allowed us to
seamlessly expand our research endeavors to meet
shifting research interests and to explore exciting new
applications of electromagnetic fields (EMF).

Although concern about EMF exposure on human health
originated decades ago, the advent of mobile phones
ignited new interest among the public, industry and gov-
ernment to identify potential adverse effects. The limited
financial and human resources and infrastructure of the
Foundation in the early years dictated that the research
direction must be sharply focused and highly selective.
For the first four years, we maintained focus in two

critical areas: 1) Health Risk Assessments and 2)
Measurement and Computational Techniques for
Electromagnetic Analysis. Emphasis was initially placed
on developing sound exposure systems to investigate
the effects of EMF exposure on human health in large
collaborative studies, such as the EU FP5 PERFORM A
and REFLEX as well as the industry-funded PERFORM
B and C projects. A prior collaboration with the Sleep
Laboratory of the University of Zurich on changes in
sleep EEG after radiofrequency (RF) exposure also
continued at the newly opened Foundation and yielded
unexpected, interesting, yet puzzling results. The
REFLEX project also revealed unanticipated positive
results, namely the effects of extremely low frequency
(ELF) and RF exposures on gene expression stability.
The Foundation actively initiated confirmation studies on
the positive ELF findings of the University of Basel. After
garnering initial positive results, these ELF confirmation
studies became part of the Swiss National Research
Program NRP57. SEAWIND, an EU-funded project of the
7th Framework Programme commenced in December
2009 under the leadership of the IT'IS Foundation and
will now focus on the positive RF findings.




Our growing expertise and proven competence was
further recognized when the prestigious US National
Institutes of Health (NIH) selected the IT'IS Foundation
to develop the world'’s largest facility for RF animal ex-
posures as part of a US$ 25 million long-term study to
evaluate the potential toxicity and carcinogenicity of cell
phone RF signals in laboratory animals. Similarly, the
Swiss National Science Foundation appointed IT'IS to
develop most of the exposure systems and conduct the
required exposure assessments for the NRP57 program.

The first years of the Foundation also saw the evolution
of the pioneering state-of-the-art EM and thermal simula-
tion software SEMCAD X, partly funded by projects such
as TRINITY. In parallel, we began developing the next
generation of measurement instrumentation capable of
full time-domain analysis. Research on developing rigo-
rous and scientifically sound procedures to demonstrate
compliance (Project CSCIENCE) and active participation
in standardization committees of CENELEC, IEEE
SCC34, SCC28 and IEC106 were also main concerns of
the Foundation from the beginning.

IT'IS eventually collaborated with the US Food & Drug
Administration (FDA) to resolve the long-standing contro-
versy generated by the proposition that children absorb
greater amounts of energy from mobile phones than
adults. The results of these studies that were funded

by government agencies, the Mobile Manufacturers
Forum (MMF) and test equipment manufacturers helped
to establish undisputed, scientifically sound, long-term
stable and harmonized standards for wireless devices.

By 2003 our momentum was evident as we launched

a new research area, Health Support Systems, to com-
plement our two well-established research areas. As
the trend towards incorporating miniaturized wireless
sensors in medical and health surveillance systems in-
creased, the Foundation capitalized on its core strengths
in engineering, computational and physical sciences.
Our initial project, ULTRACOM, aimed at developing a
comprehensive model for data transmission through the
human body. Ambitious new projects soon followed, in-
cluding HYCUNEHT, a hyperthermia treatment project to




develop novel and sophisticated clinical tools, such as
novel antenna array treatment planning software and im-
age processing algorithms, for the treatment of cancer-
ous tumors. The developed tools demonstrated proof of
concept and are currently being applied in Phase Il clini-
cal trials for head and neck cancers. Although this new
research area was off to a strong start, industry and gov-
ernment began to drastically cut funding for health risk
assessments by mid-decade, jeopardizing vital projects.

The Foundation responded by using its own funds to ex-
pand its infrastructure and increase its human resources
while reaching out to new partners and applying for new
grants. In time, our relentless efforts were rewarded as
new opportunities emerged in various research areas.
Stronger research ties were established with the FDA
through a mutual Cooperative Research and Develop-
ment Agreement (CRADA), initiating the evolution of our
3D anatomically correct Virtual Family models. In subse-
quent projects, the original Virtual Family was extended
to include the Virtual Classroom and an entire patient

population. These freely available models are widely
used by hundreds of research groups around the world
for non-commercial projects.

We also established strong ties with many prominent
research laboratories in pursuit of medical technology
advances and with partners at universities, start-up
companies and global corporations. Continued progress
in our measurement and simulation technologies
stimulated our growing activities in promoting increased
safety for magnetic resonance (MR) imaging, MR-safe
implants and MR-guided intervention. In cooperation
with one of the world’s largest manufacturers of active
medical implants, IT'lIS began developing rigorous and
sound procedures for demonstrating compliance of
active and passive medical implants with safety limits for
human exposure and temperature increases within an
MR environment. Our successes in medical technology
research ultimately led to the formation of ZMT - Zurich
MedTech, an IT'IS Foundation spin-off, in 20086.




In recent years, the Foundation broadened its research
focus by establishing a new research group, Computa-
tional Life Sciences, with the ambitious goal of becoming
a major contributor in multiphysics and tissue modeling
for applications such as the evaluation and development
of novel diagnostic and therapeutic modalities. A series

of finite element method-based solvers for flow, mechan-

ics and convection-diffusion-reactions have already been
developed. Recently approved funding will allow the fur-
ther development of advanced acoustic solvers focusing
on ultrasound and EM-neuron interactions. An important
milestone will be the effective integration of these solv-
ers and tissue modeling into a coupling framework.

Compared to commercially available solvers, our current
specialized solvers are approximately 100 times faster.
Complementary software was also developed to simu-
late realistic biological tissue distributions by generating
high quality meshes based on segmented image data.
The simulation tools are now being applied to problems
as diverse as tumor growth and treatment modeling,
cartilage remodeling, bone resection, stent deployment,
flow conditions in aneurysms and aneurysm

formation, hemo-magneto-dynamic effect, intussuscep-
tive angiogenesis and swimming microrobots.

We will simultaneously pursue our research in EM
cancer treatment to improve and extend our advanced
hyperthermia applicator and treatment planning
technologies with the collaborative support of our
current and new partner network. In silico models
generated with our simulation tool will also enhance our
understanding of cancer at a cellular and systematic level
in the years to come.

By harnessing the power of our advances and
expertise in electromagnetic energy delivery systems
and EMF modeling, the Foundation can explore new
scientific frontiers at the interface of computation,
biology, physics and engineering. These new research
initiatives have allowed the Foundation to improve its
research productivity and accelerate the discovery
process through the continued development of our
core competencies in experimental and computational
electromagnetics and the continued expansion of our
expertise in biology and medical technology.




The Foundation has been privileged to be served well

by talented scientists from academia, industry and
government who, through their dedication, wisdom, and
counsel have guided the Foundation for a decade. We
strive to attract and retain the finest talent by promoting a
supportive and stimulating environment where there are
no barriers to creativity and excellence. The Foundation
has also built effective partnerships with the research
community since we duly recognize that the future of
science and technology will unfold at the intersection of
disciplines. The sustained vision and generosity of our
many donors, sponsors and contributors are gratefully
acknowledged, as their support allows the Foundation to
further contribute to evolution of knowledge in the field
of bioelectromagnetics.

There were no guarantees that the Foundation’s efforts
would have an impact. Seemingly insurmountable
obstacles have been overcome and we have survived the
test of time. We welcomed the associated obligations
and responsibilities to continually conduct good science
as we are committed to maintaining our status as the
leading competence center in near-field instrumentation,
computational electromagnetics and bioelectromagnetic
research and to expanding our expertise in computational
life sciences for the development of novel diagnostic

and therapeutic modalities. Collectively, our research
initiatives represent our commitment to advancing our
mission of making a tangible difference in people’s

lives by enhancing the safety and quality of emerging
electromagnetic technologies, improving the quality of
life and adding healthy life years. Our challenge in the
coming years is to build on the exceptional achievements
of the last decade while staying true to our enduring
mission. Our accomplishments must serve as our
inspiration for all the work that is yet to be done.
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INFRASTRUCTURE

Dosimetric, Near-Field and EMC/EMI Facilities

Semi-Anechoic Chamber

This shielded, rectangular chamber has the dimensions 7 x5x 2.9 m
(L x W x H). Itis equipped with a reflecting ground plane floor, and half
of its walls are covered with electromagnetic absorbers. The chamber
contains an integrated DASY5NEO system and can be utilized for

all research activities involving dosimetric, near-field and far-field
evaluations, the optimization and synthesis of handheld devices, body-
mounted transmitters, implants, desktop applications, micro-base and
pico-base station antennas, exposure setups, calibration procedures,
EMI tests, MRI safety tests, compliance testing of implants, etc.

Two Reverberation Chambers

The Blue and NIEHS Reverberation Chambers have the dimensions
4x3x2.9mand3.7x2.2x27m(LxW xH), respectively. Both
chambers are equipped with two mechanical stirrers and provide
controlled and consistent environments for EM emissions and
immunity testing, as well as shielding effectiveness and susceptibility
testing of electromagnetic equipment.

Facility for Dosimetric Compliance Testing

IT'IS shares a facility with Schmid & Partner Engineering AG,
which meets the requirements for dosimetric evaluations. Class C
accreditation is expected in 2010 through METAS for all types of
dosimetric evaluations.

Technical Equipment and Instrumentation

Spectrum and Network Analyzers

1 Rohde & Schwarz ZVA24 Vector Network Analyzer, 10 MHz — 24 GHz
1 Rohde & Schwarz FSP Spectrum Analyzer, 9 kHz — 30 GHz

1 HP 8753E Network Analyzer, 30 kHz — 6 GHz

1 HP APC 85033B Calibration Kit

1 Rohde & Schwarz ZV-Z52 Calibration Kit

Signal Generators and Testers

1 Agilent E8251A Signal Generator, 250 KHz — 20 GHz
1 Rohde & Schwarz SMU200A, Signal Generator

1 Rohde & Schwarz SMTO06, Signal Generator

1 Rohde & Schwarz SMIQ028B, Signal Generator

1 Rohde & Schwarz SMLO03, Signal Generator

2 Rohde & Schwarz SML02, Signal Generators

1 Rohde & Schwarz SMY02, Signal Generator

1 HP 8647A, Signal Generator 250 KHz — 1000 MHz
1 Agilent 33250A, Waveform Generator

3 Agilent 33120A, Waveform Generators

1 Rohde & Schwarz CTS55, Digital Radio Tester

1 Rohde & Schwarz CMU200

2 Anritsu 3700A

DASY, iSAR, EASYAMRI, MITS

1 SPEAG DASY5NEO

1 SPEAG iSAR? Flat & Head

1 MITS1.5 w/Phantoms

1 MITS 3.0 w/Phantoms

1 MITS Gradient

1 INDY (3 year child head) Phantom
1 ISABELLA (6 year child head) Phantom
1 SPEAG SAM V6.0 Phantom

2 SPEAG ELI4 Phantoms

3 SPEAG ASTM Phantom

1 SPEAG HAC Extension
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2 SPEAG EASY4/MRI

4 SPEAG DAEasy4MRI, Data Acquisition Electronics
2 SPEAG DAE4, Data Acquisition Electronics

1 SPEAG TSIL, Temperature Probe

8 SPEAG T1V3LA, Temperature Probes

2 SPEAG H3DV6, H-Field Probes

2 SPEAG H3DV7, H-Field Probes

1 SPEAG EX3DV3, Dosimetric Probe

2 SPEAG EE3DV1, E-Field Probes

2 SPEAG ER3DVB6, E-Field Probes

1 SPEAG EF3DV6, E-Field Probe

3 SPEAG ET3DV6, Dosimetric Probes

1 SPEAG ET1DV1, Dosimetric Probe

2 SPEAG ET1DV2, Dosimetric Probes

1 SPEAG HTDS7V1, H-field Time Domain Sensor
Tissue Simulating Liquids 27 MHz - 6 GHz

Meters

1 Rohde & Schwarz NRP, 2 NRP Z-91 Power Meter
2 Agilent E4419B, 4 HP 8482A, Power Meters

3 HP 436A, 3 HP 8481A, Power Meters

3 Agilent 34970A Data Acquisition Units

1 Handyscope HS3 Data Acquisition Unit

1 Handyscope HS4 Data Acquisition Unit

1 Magnet Physik FH49 — 7030, Gauss/Teslameter

Amplifiers

1 LS Elektronik 2450 Amplifier, 400 W / 900 MHz

3 LS Elektronik 2449 Amplifiers, 200 W / 900 MHz

2 LS Elektronik 2448 Amplifiers, 60 W /900 MHz

3 LS Elektronik 2452 Amplifiers, 200 W / 1800 MHz

1 LS Elektronik 2451 Amplifier, 60 W /1800 MHz

1 LS Elektronik 2447 Amplifier, 5 W /1800 MHz

2 LS Elektronik 2780 Amplifiers, 40 W /2140 MHz

1 Amplifier Research 10S1G4A, Amplifier 800 MHz — 4.2 GHz
1 Kalmus 717FC RF Power Controller 200 - 1000 MHz
1 Nucletudes ALP336 Amplifier 1.5 - 2.5 GHz

1 EG&G Princeton Applied Research Lock-In Amplifier
8 Mini-Circuits, Amplifiers, ZHL42, 700 — 4200 MHz

Other Equipment

1 Narda H2304/101 Exposure Level Tester 1 Hz — 400 KHz

8 Maury 1878B, 3-Step Tuners

1 Siemens, Universale Messleitung (0.5) 1 — 13 GHz

6 Validation Dipoles D835, D900, D1640, D1800, D2450, D5GHz
2 SPEAG Dipoles SCC34 Benchmark

various

Computers

27 MacOS X: 1 PowerMac G5, 1 Mac Mini, 17 MacBook Pro,
4 MacBook, 3 MacBook Air

55 MS Windows: MS Windows: 19 Dalco AMD Dual Opteron 2.61
GHz, 1 Dalco Dual-Core AMD Opteron 2.21 GHz, 1 Dell Dimension
8400 P4 3.4 GHz, 4 Dell Dimension 8300 P4 2.6-3 GHz, 3 Dell
Dimension 8250 P4 1-3.4 GHz, 5 Dell Dimension 8200 P4 1-3
GHz, 1 Dell Dimension 5000 P4 3.2 GHz, 3 Dell OptiPlex GX110, 1
Compaq EVO, 1 HP vI420MT P4 1.5 GHz, 2 IBM T61 2.5GHz, 1 IBM
T60 2.16GHz, 1 IBM T43p 1.86 GHz, 1 IBM T42p PM 1.7 GHz, 11BM
T40 1.5GHz, 1 Lenovo TP T500 duo 2.4GHz ,1 Dell Latitude D800 1.6
GHz, 1 Dell Latitude L400 750MHz, 1 Dell XPS T9500 2.6GHz, 6 no
name custom built in-house PC'’s

7 LINUX: 3 AMD Dual Opteron aXware ClusterInABox (3 Dual-boot
Windows XP 64 Professional), 1 Silverstone MiniCIB AMD Athlon
64 X2 Dual 2.41 GHz (Dual-boot Windows XP 64 Professional)
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Society is dedicated to expanding the scientific basis of the
safe and beneficial application of electromagnetic energy in
health and information technologies.

IT'IS is committed to improving and advancing the quality of
life of people with disabilities through innovative research and
application of emerging technologies.

IT'IS Foundation is an independent research institute.

IT'IS Foundation endeavors to provide a proactive, creative and
innovative research environment for the cultivation of sound
science & research and education.
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