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The Advantage of Protons and
Proton Medical Applications

Established many years ago as a viable treatment option, Proton Therapy has become

the most common form of particle therapy in the world.

As charged particles, protons have a unique property. Based on their initial energy,
most of the dose to a patient is delivered at a well known distance in tissue, called the
“Bragg Peak”. Almost no dose that would otherwise be harmful to healthy tissue is

deposited past this peak.

Clinicians are able to treat tumors surrounded by critical, healthy tissue and organs
with increased control, or conformity, of the dose. Sparing these healthy tissues and

organs can often reduce the impact of side effects common in conventional radiotherapy

or allow for treatment of a tumor in difficult locations in the body.




Some examples of cancers for which proton
therapy has been used around the world:

+ Pediatric tumors

« Ocular

« Lung

« Breast

- Gastrointestinal malignancies

« Prostate

- Central nervous system lesions

(benign and malignant)
« Skull base and cervical spine
-+ Bone and soft tissue
- Head and neck
- Gynecologic carcinoma

- Lymphoma

Varian Medical Systems, with its leading
position in developing advanced clinical
oncology technologies such as image guided
radiotherapy and respiratory gating, looks to
provide clinicians with tools to expand the

scope of proton therapy applications.
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The Varian Proton Therapy
Delivery System

Proton therapy systems are generally installed in specially constructed facilities, sized
according to customer requirements. A system consists of the superconducting cyclotron,
energy selection system (ESS), the beam transport system (BTS), and a combination

of rotational gantry or horizontal fixed beam treatment rooms. Based on customer

needs, other areas may be defined, such as clinical oncology services (i.e. conventional
radiotherapy, medical oncology or imaging), research, and administrative space that
allow our customers to develop a proton therapy facility completely integrated with

their oncology services strategy.

Cyclotron and Energy Selection System

-+ A superconducting cyclotron is the heart of the Varian Proton Therapy System. It uses
powerful magnetic and electrical fields of alternating polarity to create an accelerated

beam of protons.

- The energy selection system adjusts the proton’s beam energy to the amount prescribed

in the treatment plan.

Beam Transport System

« The beam transport system consists of a series of bending and focusing magnets, as
well as diagnostic measurement tools, used to transport the proton beam from the

cyclotron to the desired treatment room.



Treatment Delivery Rooms

- Arotational gantry is a rigid steel structure that houses a
section of the beam transport system, the Dynamic Peak™
integrated scanning technology delivery nozzle, and is
designed to accommodate imaging and treatment

delivery technologies.

- These gantries provide 360° coverage around the patient
to deliver the treatment, in combination with a 6 degree

of freedom patient positioning system.

« Horizontal fixed beam rooms feature the same robotic
patient positioning couch and Dynamic Peak treatment

delivery nozzle.
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Varian’s Proton Therapy Technology

Proton accelerator: 250 MeV Isochronous
Superconducting Cyclotron

The 250 MeV Isochronous Superconducting Cyclotron is designed
to generate powerful magnetic fields without the high power
consumption and heat dissipation associated with room temperature
electromagnets. With a stronger magnetic field the size of the
cyclotron can be substantially reduced as the proton requires a

smaller radius to reach its maximum energy.

The primary benefit of Varian’s Superconducting Cyclotron is
a continuous and stable proton beam for greater dose delivery

rates and more precise control of the beam to the patient.

Another benefit of Varian’s Superconducting Cyclotron is a high
beam extraction rate. Since we extract nearly 80% of the beam
from our cyclotron, less activation of cyclotron components

is induced, crucial for reliable performance. And because less

activation is induced, the cyclotron can be accessed more quickly

for preventive maintenance.



Dynamic Peak integrated scanning technology

Based on the active scanning treatment delivery technique,
Dynamic Peak enables precise control of the proton beam,
using magnets in the treatment nozzle to steer the positively
charged proton therapy beam to the shape and size of the

desired layer of the tumor target volume.

This means Dynamic Peak treatment delivery does not require
the use of a custom milled compensator and heavy brass
apertures. This greatly reduces the cost and complexity of the
clinical workflow. The absence of compensators or apertures

reduces the risk associated with neutron radiation exposure

normally associated with these patient specific devices.
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An Integrated Proton
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Therapy Solution

Varian provides a truly integrated, end-to-end solution that synchronizes all proton
therapy activities, including fully compatible software solutions, imaging enabled by
the ARIA® oncology information system, and sophisticated patient positioning, safety

and control systems.

Two core components of our integrated system are Varian’s unique solutions for
information system management and treatment planning. First, the ARIA® oncology
information system aggregates up-to-the-minute digital images and patient data

into a single, organized oncology-specific electronic medical record (EMR) —the emerging
standard for managing patient information across networked treatment environments.
Secondly, our Eclipse™ proton planning combines the latest in fast, accurate proton
calculation algorithms with the power of the Eclipse™ treatment planning system to

create a single system for proton, photon, electron, and brachytherapy planning.



Eclipse

Simplify and accelerate your
proton treatment planning

* Powerful contouring tools
* Automatic field setup

* Ocular proton planning

e Double/single scattering

e Uniform scanning

* Pencil beam scanning, including;:
— Spot/raster scanning
— IMPT
— IGPT

* Quality assurance tools

ARIA
Oncology specific EMR

* Medical and radiation oncology

and proton therapy support
* Multimodality imaging review
* Radiation and chemotherapy prescribing
* Radiation treatment QA
 HL7/DICOM support
e Case management for survivorship

* Outcomes analysis

‘L




The Oncology Environment

The Varian solution uses standard HL7 and PET—CT N\R

DICOM communication protocols to connect

with all devices used to manage and deliver

radiation treatment.

Varian Software Systems

ARIA® oncology information system
Eclipse™ treatment planning system

OncoView™ image management

Enterprise PACS

and storage solution
IEM: Information Exchange Manager

EQUICARE CS™ case management

software for cancer survivorship




Acuity
Planning, Simulation & Verification

Varian Proton Therapy

VariSource HDR
Brachytherapy

\
n Trilogy / Clinac
‘ Treatment Delivery

Chemotherapy

Hospital Information System (His)



Proton Therapy Project Scope

During the initial stages of your proton therapy project, Varian can help match your clinical
needs and business requirements with the configuration of the proton therapy system.

Varian can also provide assistance in identifying architectural design and financial partners.

Upon selection of Varian as vendor of choice in your proton therapy project, we play
an active role in managing the technical and logistical challenges at every stage of

your project.

- Building Design. Even before the purchase agreement is completed, Varian will
work closely with your chosen architect and general contractor to ensure a thorough

understanding of the complex building technology and construction requirements.

- Construction/Installation. A Varian project manager will coordinate with your
general contractor for the arrival and assembly of all system components during

construction and with the lead team of engineers during installation.

- Technical and Clinical Commissioning. Once beam is produced from the
cyclotron and can be transported down the beam line to the treatment rooms, Varian
will conduct a series of tests leading up to final acceptance. Upon final acceptance,
clinical commissioning is conducted by the customer according to industry standards

or local regulatory requirements.

- Operations and Service. After final acceptance of a clinical treatment room,
Varian maintains an ongoing relationship with the facility, providing services necessary
for efficient daily technical operation and to ensure system up-time goals. With more
than 50 years of service to health care providers, Varian’s Customer Support Services
have remained a testament to service innovation at every level. Our worldwide support
team is dedicated to providing local support for our products whenever and wherever
needs arise. From site planning to service support agreements, training solutions
and on-site support, Varian offers programs that keep your proton products and staff

operating at peak efficiency.



Major events in the installation / commissioning of a Varian Proton Therapy System project.

Construction Begins

First Room Ready

Building Ready for Equipment (RFE)

Additional Rooms as Required

First Beam Extraction

Begin Patient Treatments

Cabling and AUX Systems

Gantries/PPS arrive

Cyclotron and Beam Line Components Arrive

The actual project schedule duration and sequence will vary for each customer, based on numerous

variables, including customer needs, obtaining permits, financing, and regulatory clearance.



Varian Medical Systems, Inc., of Palo Alto, California, is the world’s leading manufacturer

of medical devices and software for treating cancer and other medical conditions with
radiotherapy, radiosurgery, proton therapy, and brachytherapy. Varian products are used
every day to help millions of people around the world. The company supplies informatics
software for managing comprehensive cancer clinics, radiotherapy centers, and medical
oncology practices. Varian is a premier supplier of tubes and digital detectors for X-ray
imaging in medical, scientific, and industrial applications. Varian also supplies X-ray
imaging products for cargo screening and industrial inspection. For more information,

visit http://www.varian.com/.



The Varian Mission

“At Varian Medical Systems, patients from all over the world
inspire us and remind us to do what matters most...to give
clinicians better tools for treating cancer. They are the force

behind our mission...to focus all our energy on saving lives.”

Timothy E. Guertin
President and CEO, Varian Medical Systems



Varian Medical Systems

Particle Therapy

3100 Hansen Way

Palo Alto, CA 94304-1038

Tel: 650.424.5700 | Tel: 800.544.4636
http://www.arian.com

Varian Particle Therapy GmbH
Tel: 49.22.04.84.3900
Fax: 49.22.04.84.3901

USA headquarters
California

Varian Medical Systems
Palo Alto, CA

Tel: 650.424.5700
800.544.4636

Fax: 650.493.5637

www.varian.com

USA regional offices
California

Varian Medical Systems
Corona, CA

Tel: 951.280.4401

Fax: 951.280.4300

Georgia

Varian Medical Systems
Marietta, GA

Tel: 770.955.1367

Fax: 678.255.3850

lllinois

Varian Medical Systems
Des Plaines, IL

Tel: 847.321.6810

Fax: 847.321.6811

New Jersey

Varian Medical Systems
Clark, NJ

Tel: 732.340.9346

Fax: 732.381.1060

European
headquarters
Switzerland

Varian Medical Systems
International AG

Zug, Switzerland

Tel: 41.41.749.8844
Fax: 41.41.740.3340

Austria

Varian Medical Systems
Gesellschaft m.b.H.
Voesendorf, Austria
Tel: 43.1.698.56.56
Fax: 43.1.698.56.59

Belgium

Varian Medical Systems
Belgium N.V./S.A.
Diegem, Belgium

Tel: 32.2.720.10.08
Fax: 32.2.720.77.07

Finland

Varian Medical Systems
Finland Oy

Helsinki, Finland

Tel: 358.9.430.771
Fax: 358.9.455.4585

France

Varian Medical Systems
France

Buc, France

Tel: 33.1.30.83.83.83
Fax: 33.1.30.83.83.00
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Germany

Varian Medical Systems
Deutschland GmbH
Darmstadt, Germany
Tel: 49.61.51.73130
Fax: 49.61.51.731313

India
Varian Medical Systems

International (India) Pvt Ltd

Mumbai, India
Tel: 91.22.6785.22.52
Fax: 91.22.2838.56.14

Varian Medical Systems

International (India) Pvt Ltd

Chennai, India
Tel: 91.44.28295970
Fax: 91.44.28295980

Italy

Varian Medical Systems
Italia, S.p.A.

Cernusco s/N (MI), Italy
Tel: 39.02.921.351

Fax: 39.02.921.35240

Netherlands

Varian Medical Systems
Nederland B.V.
Houten, Netherlands
Tel: 31.30.634.0506
Fax: 31.30.636.2466

Scandinavia

Varian Medical Systems
Scandinavia AS

Herlev, Denmark

Tel: 45.44.500.100
Fax: 45.44.500.190

Spain and Portugal
Varian Medical Systems
Ibérica, S.L.

Madrid, Spain

Tel: 34.91.33.44.800
Fax: 34.91.33.44.801

UK and Ireland
Varian Medical Systems
UK Ltd.

Crawley, West Sussex,
UK

Tel: 44.1293.601.200
Fax: 44.1293.510.260

Asian headquarters
Hong Kong

Varian Medical Systems
Pacific, Inc.

Kowloon, Hong Kong
Tel: 85.22.724.2836
Fax: 85.22.369.4280

China

Varian Medical Systems
China Led.

Beijing, PR. China
Tel: 86.10.8785.8785
Fax: 86.10.8785.8960

Japan

Varian Medical Systems K.K.

Chuo-ku, Tokyo, Japan
Tel: 81.3.3639.9700
Fax: 81.3.3639.9623

Latin American
headquarters

Florida

Varian Medical Systems
Miami, FL USA

Tel: 305.929.1970

Fax: 305.929.1971

Brazil

Varian Medical Systems
do Brasil Ltda.

Sao Paulo, Brazil

Tel: 55.11.3457.2655
Fax: 55.11.3286.0034

Australian
headquarters
Australia

Varian Medical Systems
Australasia Pty Led.
Sydney, Australia

Tel: 61.2.9485.0111
Fax: 61.2.9485.0119
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