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Objectives and Contextualisation

- To know the basic principles of mouse handling, care and anaesthesia.

- To know the basic principles of mouse housing and husbandry

- To understand the basic principles of the most relevant preclinical imaging techniques and their application in
biomedicine.

- To know differences between the various imaging methodologies to choose the most appropriate for specific
morphological phenotyping.

- To apply knowledge of topography and physiology to accurately demonstrate by imaging the anatomy and
structure of all mouse organs.

- To interpret data, image processing and post processing techniques for the different imaging modalities.

- To know animal and operator risks and radiation protection principles in preclinical imaging.

Learning Outcomes

CM03 (Competence) Compare the various imaging methodologies and choose the most suitable one
for a specific phenotype analysis of mice.
KM07 (Knowledge) Know the anatomical grounding of mouse imaging.
KM08 (Knowledge) Recognise the basic principles of radiological protection.
KM09 (Knowledge) Know how to handle and anesthetize mice.
KM10 (Knowledge) Understand the principles of the most significant preclinical imaging techniques and
their applications in biomedicine.
SM03 (Skill) Use terminology from the field of imaging correctly.
SM04 (Skill) Interpret data from image processing and post-processing techniques using different
methods to obtain preclinical images.
SM05 (Skill) Apply knowledge of imaging to show the anatomy and structure of all organs in mice using
imaging in a precise manner.

Content

- Mouse handling, care, and anaesthesia

- Imaging using ionizing radiation (X-ray, CT, SPECT, PET)

- Imaging using non-ionizing radiation (MRI, FMT, NIR, HFUS, PAI)

- Hybrid imaging (PET/CT, PET/MR, US/PAI)

- Applications: cell trafficking and cell tissue homing, angiogenesis, hypoxia, apoptosis and inflammation

- Anatomical bases of mouse imaging

- Optional: language courses (Italian)
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Methodology

The methodology used in the teaching and learning process of this module is based on the student working on
the information that is made available to them through lectures and practical classes.

• : The student acquires the scientific knowledge of the discipline. The student mustClassroom lectures
complete this knowledge with the personal and autonomous study of the topics explained.

• : Practical sessions approach the theoretical models to reality and reinforce, completeLaboratory sessions
and allow to apply the knowledge acquired in lectures. In the practical sessions students will learn to recognize
suffering and pain in the mouse, as well as the management and care protocols for this animal model.
Minimally invasive procedures, such as blood sample collection, injections and dosage will also be performed.
Acquisition and preprocessing of magnetic resonance images, microcomputed tomography images, ultrasound
images, radiographs, PET images, molecular and optical imaging will be carried out. The attendance to the
practical sessions will be controlled.

The materials used in the subject will be available on the Moodle platform.

Annotation: Within the schedule set by the centre or degree programme, 15 minutes of one class will be
reserved for students to evaluate their lecturers and their courses or modules through questionnaires.

Activities

Title Hours ECTS Learning Outcomes

Type: Directed

Classroom lectures 76 3.04 CM03, KM07, KM08, KM09, KM10, SM03, CM03

Laboratory sessions 38 1.52 KM09, SM04, SM05, KM09

Type: Autonomous

Autonomous learning 382 15.28 CM03, KM07, KM08, KM09, KM10, SM03, SM04, SM05, CM03

Assessment

The evaluation will take place at the end of the module, which will allow monitoring of the teaching and learning
process and verifying whether the assigned competencies are achieved.

A practical exam will be carried out on images obtained from the different imaging technologies used in the
mouse. The practical exam will account for 40% of the final score for the module. A minimum score of 4.5
points out of 10 will be required in the practical exam in order to pass the module. There will be a final written
multiple choice type theoretical exam, whose grade will account for 60% of the module. The module will be
passed with a final score of 5 or higher, after averaging the two exams.

Assessment Activities

Title Weighting Hours ECTS Learning Outcomes

Practical exam 40 2 0.08 KM07, KM09, KM10, SM05
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Written theoretical exam 60 2 0.08 CM03, KM07, KM08, KM09, KM10, SM03, SM04, SM05
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Not applicable
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