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Combining expertise

Leading industry actors will present the
challenges they face and foresee in their fields.
The hackers will choose one of these
challenges to tackle during the hackathon.

From a selection of CERN tfechnologies, the
hackers will choose the basis of their solution.

Curious minds will sign up in feams. The 5 best
teams are invited fo CERN for the hackathon.
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25 Teams registered from 14 countries

5 Teams selected

Germany
= Hungary
~~# " Portugal
- Spain

Tanzania







CERN Technologies

BioDynaMo GEMPIx

C2MON OrthoPix

Clear PEM ROOT

EndoTof PET Tigre

FeCo Magnet Timepix

GEANT4 Titanium Polishing

High Frequency Compact Toolkit for Multivariate Data
Linear Proton Accelerator Analysis (TMVA)
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More bang from your beam: reimagining X-ray conversion

Summary

= Team: HADDPHI

The X-rays used for radiation therapy, medical imaging and many other applications are produced by
slamming an electron beam into a piece of metal. Most of the energy from the beam goes into heat,
and the X-rays that are released have a wide energy spectrum. Only a small fraction of the X-rays ac- Fro m: H un g a ry

tually end up being useful, e.g. for irradiating a tumour. .
Backgrounds:  Physics (2)
Goals Computer science (2)

Make X-ray conversion more efficient, reducing the size and cost of medical accelerators used for radia-

tion therapy. If the spectrum could be made narrower, then it would allow better targeting of tumours De brece N U N |\/erS|'|'y
with less radiation delivered to healthy tissues. Narrow-band X-ray sources also have applications in 3 S _I_ d _I_
medical imaging, non-destructive testing and security. uaents
Technical details 1 Young professional

+ Improve X-ray conversion efficiency to > 20%, or improve the spectrum to FWHM < 30%, or
some combination of the two.

* The solution should have a path to becoming commercially and clinically viable in the future
(i.e. not too big or expensive). The solution should not produce any other types of radiation
(i.e. neutrons)

Resources

Radiation physics and accelerator physics knowledge are recommended. Monte-Carlo simulation skills
will be very useful to predict the beam behavior.

Mechanical, vacuum and thermal engineering background are a plus to foresee design and production
cost calculation, together with technological development.
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Innovative mammography toolkit

Make it clear

Summary

- Team: LIKE

Although mammography has come a long way in detecting breast cancer, more work is still needed on
the detector and software application fronts to increase its reliability.

Our partners has validated core competences in monolithic CMOS integrated pixel array detector tech- FrO m: P OI'TU g @ |
nology. They are developing a state of the art X-ray detector for mammeography that promises to in-

crease the reliability of mammography systems in detecting breast cancer while reducing the patient B ac kg roun d S. B i O m e d iC O | e N gi N e e ri N g (3)
fRchdtion exposurs. Design and Computer

There is a need for a mammography software toolkit that best utilises the superior data of the detector S Ci ence ( 'I )
to increase the sensitivity and reduce radiation dose requirements of current systems.

Goals Master students

Develop a software toolkit for mammography with the main objective of providing better images at a
lower radiation dose. The toolkit will implement state of the art image acquisition, processing, and dis-
play algorithms using data from our partner’s detector.

Develop and explore the state of the art kernel that can be used to communicate and access mam-
mography image data over the cloud.

Resources

Physics background on modern detectors and experience in medical imaging acquisition and processing
are recommended.

Standalone software application and embedded software development are suggested.
TIGRE: Tomographic lterative GPU-based Reconstruction Toolbox can be used as part of the solution.
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Mobile Health field diagnostics

Global
Humanitarian

Team: Team?2.7

Summary

Mobile Health, commonly referred to as mHealth, is a fast-paced, innovative field with the potential to
change the way healthcare is delivered across the world. Mobile Health solutions are more local and
prompt than classical diagnostic centres and share the analysis infrastructure (e.g. mobile phones).

The allow not only for an improvement of the comfort and a cost reduction in medically advanced
countries, but they also open the door for emerging countries to allow for a better prepared and pre-
vention-oriented medical system.

Goals

Can existing or new detector development specifications include harsh field operation conditions that
will ease implementation in the humanitarian and development sector?

Areas of interests:

¢ Detection and Respiratory rate measurement

o Monitor the heart rate of the fetus during labor

o Distinguish between bacterial and viral pneumonias

o Screen for severe anemia

Resources

CERN's key expertise on state-of-the-art, low weight, minimal energy consumption, reduced mainte-
nance, advanced data analysis and long lifetime technology has the potential to create common and
open platforms that allow for compressed and more cost effective development cycles.

Lab

From: Tanzania
Backgrounds: Medicine (2)
Mechatronics

2 students
1 Young Professional

Team: MedSquad

From: Spain
Backgrounds: Data analysis
Web and mobile app
development
Design
Electronic engineer
Administration and
management

4 Young professionals
1 Master student
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Universitaires

Medtech:Hack Challenge 5

Screening new radiopharmaceuticals

Summary
— Team: Radioactive Boys
The development of new radiopharmaceuticak is a highly dynamic field that is based on strong collab-
orations between academia, the industry, and the university hospital setting. As a consequence, there

has been unprecedented clinical success of new radiopharmaceuticals within the last years, e.g. in treat-

ing prostate cancer or neuroendocrine tumors. Fro m : G e rm o ny
Currently, new radiopharmaceuticals can be tested in vitro using traditional scintillation- or gamma- B G C kg ro U n d S : P h ysi C S ( 2)

counters. However, both testing methods suffer from pipetting errors, are slow, and thereby restrict the N
number of measurements. One of the key factors for further expansion of the field will be the ability to C O m p U Ter S C I e ﬂ C e ( ] )

screen new radiopharmaceuticals in large cell and tissue libraries.

Goals 1PhD student
— 2 Master students

Develop a new device that can screen new radiopharmaceuticals in large cell and tissue libraries for fu-

ture radiopharmaceutical research.
As an example:

Once a new radiopharmaceutical has been labeled with the positron emitter galliumé8, the 1-hour half-
life of the radioisotope permits experimental evaluation for maximally 10 hours. Ideally, in this time the
kinetics of the radiotracer should be evaluated in a library of cell lines, at different concentrations, dif-
ferent time points, and different conditions (e.g. specific inhibitors), using multiple repetitions (e.g. quin-
tuplicates). Such an experiment urgently requires a new device that can measure cellular uptake of ra-
diopharmaceuticals, e.g. in 96-well plates, in a series of over 10'000 wells.

Resources

Mechanical, physical or chemical engineering backgrounds in order to foresee the design on a new
equipment and technological development are recommended.

Radiation physics and medical knowledge in radiopharmaceuticals are a plus.




Who will be around?
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AN INNOVATION COMPETITION WHERE TEAMS CAN
SOLVE MEDTECH PROBLEMS PITCHED BY HEALTHCA
ORGANISATIONS AND INDUSTRY. |
#CERNMEDTECHHACK

AWARD FEST, FIND OUT MORE AT: CE/RW

INDICO.CERN.CH/E/MEDTECHHACK18 \\_/
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