ICL: Medical Imaging and Radiotherapy
Content of the 2 lectures on Radiotherapy – U.Oelfke (ICR)
Lecture 1: Basic radiotherapy physics and radiation biology
· The aim of radiotherapy
· Ionizing radiation: Energy absorption and dose
· Dose calculation and dose delivery
· Introduction to radiobiology – Cell survival
Lecture 2: Advanced RT strategies and clinical applications
· Intensity modulation and Image guidance
· Proton and Heavy Ion Beams
· Radiation Biology of Heavy Ion Beams 
· Clinical Applications

Seminars: Suggestions (each talk 15 mins)
S1 Advanced Irradiation technologies
· Therapy with Heavy Ions: HIT and MEDAUSTRON
· Microbeam Therapy at Synchrotrons (ESRF)
· Cone Beam CTs
· Proton Therapy of ocular tumours
S2 Computational/IT concepts and solutions
· Inverse treatment planning 
· Monte-Carlo Dose Calculations
· Segmentation and Registration of Medical Images
· Real-time adaptive Radiotherapy

Potential Projects:
A) Quantifying radiation damage for tumour cells
Group of 4-6 students visit CCI in Sutton once (3 hours) to irradiate tumour cells with various doses, we will plate the irradiated cells and will send pictures of the clonogenic assays to the students after one week, students will be asked to count the surviving cell colonies, draw the respective survival curves and fit parameters for a linear quadratic model. This can be compared to data from the literature. Describing the details of the experiment and methods and their own results should fit into the time span of approx. 3 weeks.

B) Why MRI guided Radiotherapy with MR-Linacs?
We can provide a live stream of an on-line adapted RT treatment at the MR-Linac into a seminar room at ICL. Students should record the clinical workflow and describe the potential advantages and challenges of this new technology for each step of the treatment they observe. This can start from the challenges in dosimetry (electron return effect) and online treatment planning to the problem of extended treatment time and lower patient throughput. In case students would be willing to come to Sutton, we may be able to let them participate in MR-Linac QA – however I cannot confirm this yet.


