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Brief overview of research project and major accomplishments expected (half page should be sufficient):

The general aim of this project is to use mathematical techniques to gain deeper insight into the dynamics of Glioblastoma  tumour growth. Glioblastoma multiforme (GBM) is the most frequent and most malignant primary brain tumor. An interdisciplinary group consisting of mathematicians and neurosurgeons will establish a computational three-dimensional model of GBM growth. 

The model is based on a lattice-gas cellular automaton (LGCA). It describes proliferating tumor cells which spread within a heterogeneous porous medium (= brain). The LGCA approach is a very efficient tool to model, simulate and analyze interacting cell systems. It allows for a straightforward integration of the anatomical brain structure. 

Sophisticated neuroimaging will determine the spatial and temporal distribution of the proliferating and infiltrating tumor with respect to the brain parenchyma. Digitized imaging data of real patients will be obtained at fixed intervals for parameter adjustment and model validation. 

Finally, we will simulate different therapeutic scenarios (different degrees of resection, different time points for radiation and chemotherapy) for a given GBM patient. The results of the computer simulations will be compared to the actual clinical outcome.  We hope, that this approach will ultimately assist in individual pre-therapeutical decision making based on the pathoanatomical growth pattern for GBM patients. Obviously, this approach can be applied in the future to all other brain tumors as well. 

Long-term career objectives (over 5 years):

1. Goals:  

After completing my doctoral studies, I hope to pursue a career in either academia or industry, working at the interface between applied mathematics and biomedicine. 

2. What further research activity or other training is needed to attain these goals?

Working at the Biomathematical group, part of the School of Mathematical Sciences at the TU Dresden, I will receive training in theoretical techniques (including mathematical modelling, computer simulation and analytical methods) by attending relevant taught modules. Close cooperation with neurosurgeons at the University Hospital of Bonn offers knowledge of medical image analysis and provides experiences with clinical practice. Through interactions with members of the Mathematics Department, and the Max Plank Institutes of the Physics of Complex Systems and Molecular Cell Biology and participation in their internal seminar series, I will gain a broad knowledge of mathematical techniques, biophysics and biology. Interactions with other MC network members will provide additional training, enabling me to strengthen my expertise in tumour modelling and biology. General training in a range of areas including communication skills, information technology and career development will be obtained by attending courses offered by the TU Dresden. Regular meetings with my supervisors on a regular basis will enable us to monitor my progress and ensure that I successfully complete my PhD thesis within three years. Attendance at Marie Curie Research Training network summer schools, conferences and possible short visits to other research groups participating in the network will also help me to realise my research goals.

Short-term objectives (1-2 years):

1. Research results 

· Anticipated publications:

· Hatzikirou, H., Deutsch, A., Schaller, C., Simon, M., Swanson, K. R., Mathematical Modelling of Glioblastoma Tumour Development, Math. Mod. Meth. Appl. Sci. 15, 2005 

· H. Hatzikirou, W.Tecumseh Fitch, H. Herzel, Voice Instabilities due to Source-Tract Interactions, Acta Acustica, (accepted 2005)

· T. Riede, E. Bronson, H. Hatzikirou, K. Zuberbuechler, Vocal production mechanisms in a non-human primate: morphological data and a model, Human Evolution, 48:85-96, 2005.
· Anticipated conference, workshop attendance, courses, and /or seminar presentations:

- Participation in Marie Curie Research Training Network summer school in Tenerife in September 2005 (“Dynamics of Tumour Growth, Signalling and Chemotaxis”). 

- Poster presentation at ECMTB 2005 (European Conf. on Mathem. and Theor. Biol., 18-22 July, 2005, Dresden, Germany). Poster title: A mesoscopic computational model of GBM,

- Model presentation at University Hospital in Bonn, February 2005.

- Poster presentation at ICVPB 2004 Marseille .Poster title: Voice Instabilities due to Source-Tract Interactions, 

-I have been attending and will continue to attend various relevant courses within the Mathematics Department, TU Dresden.

2. Research skills and techniques:

I'll acquire new knowledge in mathematical modelling, analytical and numerical methods, and theoretical biology. Moreover, I will gain knowledge concerning medical imaging techniques (e.g. DTI), in theoretical and practical basis.

3. Research management:

· Fellowship or other funding applications planned (indicate name of award if known; include fellowships with entire funding periods, grants written/applied for/received, professional society presentation awards or travel awards, etc.)

Continuous use of funding provided by the Marie Curie Research Training Network and the TU Dresden.

4. Communication skills:

Improvement of presentation skills in internal colloquia  and seminars within the group. Moreover, the close cooperation with medical doctors requires improvement of interdisciplinary communication skills within mathematicians and biomedical audience. Talks and posters in conferences help in this direction.

5. Other professional training (course work, teaching activity):

Will teach and tutor undergraduate modules offered by the School of Mathematical Sciences.

6. Anticipated networking opportunities  

The Marie Curie Research Training Network brings together experts from across Europe, who share a common interest in understanding and improving treatment for solid tumour growth. The research team is highly multidisciplinary, comprising mathematicians, experimentalists and clinicians whose areas of expertise include mathematical modelling, numerical simulation, pattern formation, non-equilibrium physics image analysis, medicine and drug design. Mobility of researchers between centres leads inevitably to enhanced knowledge exchange, training and integration of the network. I will be in regular, direct contact with other network partners to facilitate communication between the different Research teams. This should lead to the rapid dissemination and exploitation of new concepts and skills. Furthermore, my supervisors and I will be presenting and discussing our research with experimentalists in the field.

7. Other activities (community, etc) with professional relevance:

- Participation in the organizing committee of ECMTB 2005.

- Edition of the ECMTB 2005 abstract book.
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Career Development Plan-Final year

(Draft)

Brief overview of progress, achievement and performance (half page should be sufficient):

Long-term career objectives (over 5 years):

If relevant, mention any adjustments to your long-term career objectives as a result of the training received. 

Short-term objectives achieved during the training period:

1. Research results 

· Publications (incl. in press):

· Conference, workshop attendance, courses, and /or seminar presentations:

2. Research Skills and techniques acquired:

· Training in specific new areas, or technical expertise etc:

3. Research management:

· Fellowship or other funding applications achieved (indicate name of award if known; include fellowships with entire funding periods, grants written/applied for/received, professional society presentation awards or travel awards, etc.)

4. Communication skills:

5. Other professional training (course work, teaching activity):

6. Anticipated networking opportunities  

7. Other activities (community, etc) with professional relevance:

Date & Signature of fellow: 
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Career Development Plan

Guidance on some of the competencies expected 

The following points are a non-exhaustive series of aspects that could be covered by the career development plan, and it is relevant to the short-term objectives that will be set by the researcher and the reviewer at the beginning of the fellowship period.  The objectives should be set with respect to the skills and experience that each researcher should acquire at a given time of his/her career.  A postgraduate researcher at PhD level will have very different needs compared to a post-doctoral researcher at an advanced stage of his/her professional development.  These objectives should be revised at the end of the fellowship and should be used as a pro-active monitoring of progress in the researcher’s career. 

1. Research results.

These should give an overview of the main direct results obtained as a consequence of the research carried out during the training period.  It may include publications, conference, workshop attendance, courses, and /or seminar presentations, patents etc.  This will vary according to the area of research and the type of results most common to each field.  The information at this level should be relatively general since the career development plan does not strictly constitute a report on the scientific results achieved.

2. Research Skills and techniques acquired.

Competence in experimental design, quantitative and qualitative methods, relevant research methodologies, data capture, statistics, analytical skills.

Original, independent and critical thinking.

Critical analysis and evaluation of one’s findings and those of others 

Acquisition of new expertise in areas and techniques related to the researcher’s field and adequate understanding their appropriate application

Foresight and technology transfer, grasp of ethics and appreciation of IPPR.

3. Research management.

Ability to successfully identify and secure possible sources of funding for personal and team research as appropriate.

Project management skills relating to proposals and tenders work programming, supervision, deadlines and delivery, negotiation with funders, financial planning, and resource management.   

Skills appropriate to working with others and in teams and in teambuilding.  

4. Communication skills.

Personal presentation skills, poster presentations, skills in report writing and preparing academic papers and books.  

To be able to defend research outcomes at seminars, conferences, etc.

Contribute to promote public understanding of one’s own field

5. Other professional training (course work, teaching activity):

Involvement in teaching, supervision or mentoring

6. Anticipated networking opportunities.  

Develop/maintain co-operative networks and working relationships as appropriate with supervisor/peers/colleagues within the institution and the wider research community

7. Other activities (community, etc) with professional relevance.

Issues related with career management, including transferable skills, management of own career progression, ways to develop employability, awareness of what potential employers are looking for when considering CV applications etc.

