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GENERAL INFORMATION
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OBIJECTIVES

The purpose of this subject is to provide students scientific, conceptual, methodological and practical knowledge on
biomedical imaging. Students must acquire basic knowledge of a wide range of different imaging modalities applicable
in humans and experimental animals. They will be guided by expert teachers through different technologies in order to
acquire basic knowledge about imaging techniques and modalities and image analysis. The overall objective of this
subject spans from imaging techniques including biological samples for use in microscopy (optical, fluorescence,
confocal, and electron microscopy) calcium imaging and flow cytometry, to in vivo imaging including different types of
MRI, nuclear medicine techniques (PET and SPECT), optical imaging, computed tomography, ultrasounds and laser.
These techniques will show students the different available tools for clinical and biological imaging, from structural to
molecular imaging.

COMPETENCES TO BE GAINED DURING THE STUDY

General

G1: Understand, interpret and discuss issues with clinicians

G2: Become familiar with bioimaging research progress and learn the tools necessary to access the continuous training
G3: Read, understand and discuss scientific texts

G4: Use of spoken and written English

Specific

S1: Understand the major diagnostic and therapeutic imaging techniques
S2: Know the latest imaging technology techniques and applications for clinical and basic research as well as their
advantages and limitations

S3: Distinguish, use, and analyze various microscopy and biomedical imaging techniques
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S4: Gain knowledge on processing, quantification and optimization of various types of biomedical images
S5: Visit (virtual or face-to face) experimental units, confocal microscopy, electron microscopy, MRI, and practical
demonstration.

THEMATIC BLOCKS

1. Introduction to Imaging Techniques and Analyses

2. Microscopy

2.1. Confocal microscopy

2.2. Microscopic analysis of living cells

2.3. Electron microscopy

2.4. Intravital microscopy

2.5. Microscopy image processing, optimization, and quantification
3. Optical imaging in living animals and humans: laser technology
Flow Cytometry: technical description and applications
Calcium Imaging

Computed tomography (CT)

Magnetic Resonance Imaging (MRI)

Positron Emission Tomography (PET) and Single Photon Emission Computed Tomography (SPECT)
PET and MRI image analyses

10. Advances in ultrasound imaging
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METHODOLOGY

Total training hours: 3 credits ECTS x 25h/credit = 75h

a) Face-to Face (32h): - Lectures
- Seminars
b) Home training (43h): - Individual and group work

EVALUATION

Evaluation criteria:
To pass the subject, students must obtain a minimum of 50 points. The score will be established as follows:

Attendance: 50% of the overall grade (face-to-face classes).
Attendance will be evaluated as: 95%-100% -> 50 points / 80% - 95%—> 40 points / 30-80% —>20 points / <30% >
Subject Failure

Research Project: 50% of the overall score

To pass the subject, students will have to fulfill three requisites: Attendance-score = 20/50, research project-score
=>20/50, and overall score (attendance + research project) = 50/100.

Reevaluation: In case of failing the ordinary evaluation, students will have to critically appraise 2 scientific articles
and send the analysis by email to the coordinators. The re-evaluation final score will never get over 50 points.
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Software

Image Processing and Analysis in Java (http://imagej.nih.gov/ij/)

FMRIB Software Library v5.0 (http://fsl.fmrib.ox.ac.uk/fsl/fslwiki/)

Statistical Parametric Mapping (http://www.fil.ion.ucl.ac.uk/spm/)

AFNI (http://afni.nimh.nih.gov/afni)

The Brain Imaging Software Toolboxhttp://www.bic.mni.mcgill.ca/software/
Talairach software (http://www.talairach.org/)
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