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Radiation therapy is one of the most
effective treatments for cancer, but its
success depends on the precision and
reliability of the devices that deliver it.
At Contec, we understand the critical
role technology plays in improving
patient outcomes. For decades, we've
been at the forefront of developing
high-performance computing solutions
that empower radiation therapy
companies to enhance their devices,
optimize treatment delivery, and
improve patient care.

This ebook explores how Contec’s
expertise in precision engineering,
rugged industrial computing, and
custom solutions is helping radiation
therapy companies overcome
challenges, innovate faster, and deliver
life-saving treatments with confidence.
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Revolutionizing Radiation Therapy:

1. Transforming Radiation Therapy Through Precision and

Innovation

The Growing Importance of
Radiation Therapy

Radiation therapy (RT) is a cornerstone of modern
cancer care, with over 50% of cancer patients
requiring RT at some point during their treatment.
As the global incidence of cancer continues to rise,
the demand for precise, accessible, and cost-
effective RT solutions has never been greater.

Challenges in Global
RT Access

Despite its critical role, access to RT remains
uneven. High-income countries (HICs) boast
advanced RT infrastructure, while low- and middle-
income countries (LMICs) struggle with outdated
equipment, workforce shortages, and limited
resources. This disparity is projected to worsen,
with a global shortfall of over 10,000 teletherapy
machines by 2030.

Contec’s Mission:
Technology for a Better Life
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The State of Radiation Therapy:
A Global Perspective

The Demand for RT: Statistics and Trends

¢ 19 Million New Cases: An estimated 19
million new cancer cases are diagnosed
globally each year, with over 70% occurring
in LMICs.

e RT Utilization Rates: Common cancers like
breast, prostate, and cervical cancer have
RT utilization rates exceeding 50%.

¢ Projected Growth: By 2030, the global
cancer burden is expected to rise by 50%,
with LMICs bearing the brunt of this increase.

Disparities in RT Access

« Teletherapy Machines: Only 10% of the
world’s 14,000 teletherapy machines are
located in LMICs.

o Brachytherapy Facilities: Many high-
incidence  regions  lack  access to
brachytherapy, a critical treatment for
cervical cancer.

 Workforce Shortages: The shortage of

trained radiation oncologists, medical
physicists, and  technologists  further
exacerbates the problem.
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2. EMBEDDED SYSTEMS:
THE BACKBONE OF
ADVANCED RADIATION THERAPY

Embedded systems serve as the
foundational infrastructure for modern
radiation therapy devices, enabling the
advanced functionalities required for
precise and effective treatment delivery.
These systems encompass a wide range
of hardware and software components,
each playing a critical role in the overall
performance of the device.

High-performance computing is essential
for complex tasks such as treatment
planning, image processing, and real-time
data analysis. Embedded processors,
GPUs, and FPGAs are employed to
accelerate computations and enable
advanced algorithms. Rugged industrial
PCs, designed to withstand the rigors of
healthcare environments, ensure
continuous operation during critical
procedures. These PCs are built to meet
stringent reliability and performance
requirements, minimizing downtime and
ensuring patient safety.

Medical-grade displays provide clinicians
with crystal-clear visuals for accurate
treatment delivery. These displays are
designed for long-term use, offering high
resolution, color accuracy, and durability.
Custom OEM solutions are vital in this
industry, allowing companies to have very
specific needs met. This allows for a more
streamlined integration into already
existing systems.

The integration of embedded systems with
other medical devices and information
systems is also crucial. Seamless
connectivity and interoperability enable
the exchange of data and control signals,
facilitating coordinated treatment delivery
and patient management.
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3. Transforming Radiation Therapy Through Precision and
Innovation

The field of radiation therapy is witnessing a surge in innovation, driven by emerging technologies that
promise to revolutionize cancer treatment. Among these technologies, Al stands out as a transformative
force. Al algorithms are being developed to automate treatment planning, optimize dose delivery, and predict
patient outcomes. Machine learning techniques are employed to analyze large datasets and identify patterns
that can inform clinical decision-making.

Adaptive radiotherapy, enabled by advanced imaging and control systems, allows for real-time adjustments
to treatment parameters based on changes in tumor characteristics. This personalized approach to
treatment delivery holds the potential to improve treatment efficacy and minimize side effects.

Ultra-high-dose radiation therapy, delivered in milliseconds, is another promising area of research. This
technique, known as FLASH radiation therapy, aims to minimize damage to healthy tissues while maximizing
tumor cell kill. The development of FLASH radiation therapy requires advanced accelerators and control
systems, pushing the boundaries of embedded technology.

The convergence of these emerging technologies is shaping the future of radiation therapy, paving the way
for more precise, personalized, and effective cancer treatments.

4. Ensuring Reliability and Performance in
Critical Applications

In critical healthcare applications like radiation therapy, reliability and performance are paramount.
Embedded systems must operate flawlessly, ensuring uninterrupted treatment delivery and patient safety.
Achieving this level of reliability requires a comprehensive approach that encompasses rigorous testing,
validation, and lifecycle management.

Rigorous testing and validation are essential to identify and mitigate potential failures. Hardware and software
components undergo extensive testing to ensure they meet stringent performance and reliability
requirements. Strategies for ensuring long-term product availability and lifecycle management are also
crucial. Component obsolescence and software updates must be carefully managed to minimize downtime
and ensure continuous operation.

Industry standards and certifications play a vital role in ensuring the quality and safety of embedded systems.
Compliance with standards like IEC 60601 and ISO 13485 demonstrates a commitment to quality and
patient safety.

Furthermore, the design and implementation of fault-tolerant architectures can enhance system reliability.
Redundant components and error-detection mechanisms can minimize the impact of failures, ensuring
continuous operation in critical environments.
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5. How Contec Supports
the Future of Radiation Therapy

i

At the forefront of this evolution, Contec provides Partner with Contec to bring cutting edge Radiation
cutting edge technologies to support and enhance Therapy solutions to your facility. Contact us to learn
Radiation Therapy systems: more about how we can improve patient outcomes

and operational efficiency.

o Medical Grade Monitors: Offering high  for
critical  resolution, reliable displays accurate
diagnostics.

« Edge Al Solutions: Utilizing advanced computing
platforms like the DX M2300 for real time image

processing and data analysis.
Looking ahead, Contec continues to invest in Al

driven imaging technologies and seamless system
integrations to support healthcare providers as they
meet rising diagnostic demands globally.

« loT Integration: Seamlessly connecting imaging
systems to healthcare networks data for improved
efficiency and management.

As Radiation Therapy systems become more N7
accessible and sophisticated, Contec remains that
empower healthcare providers to improve patient
care and outcomes worldwide commited to
delivering solutions.
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