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Instituto Politécnico
de Braganca

Course Unit Option II - null Field of study Biotechnology

Master in Applied Health Sciences - Biotechnology School School of Health

Academic Year 2024/2025 Year of study 1 Level 2-1 ECTS credits 45

Type Semestral Semester 2 Code 5055-669-1207-09-24

Workload (hours) 1215 Contact hours T - TP 18 PL 5 TC - S - E - oT 24 (6] -

T - Lectures; TP - Lectures and problem-solving; PL - Problem-solving, project or laboratory; TC - Fieldwork; S - Seminar; E - Placement; OT - Tutorial; O - Other

Name(s) of lecturer(s) Josiana Adelaide Vaz

Learning outcomes and competences

At the end of the course unit the learner is expected to be able to:

1. Understand the theoretical principles of different microscopy techniques.

2. Recognize and properly handle different types of microscopes according to the sample type for visualization.
3. Select and apply different types of probes.

4. Analyze and process different biomedical images.

Prerequisites

Not applicable

Course contents

Methodology to be applied when preparing a sample for microscopic observation and having the necessary bases for performing and analysing biomedical images.
The initial introduction to these concepts will make it easier to understand the interpretation and application of the different existing medical imaging modalities and
their evolution in disease diagnosis and therapy.

Course contents (extended version)

Optical Microcopy
Atomic Force Microscopy
Electron Microscopy
Fluorescence Microscopy
Confocal Microscopy
Flow cytometry
In vivo and in vitro imaging: probes
Biomedical image analysis and processing
Imaging techniques for analysing metabolism and function, examples of clinical applications:
- fMRI, MRI and diffusion and PET
10. Optical techniques for biomedical imaging:
- wide field microscopy,
- confocal microscopy,
- super resolution approaches (PALM, STORM, STED, SIM);
11. Biosensors for medical diagnosis:
- types of biosensors, multiplexed detection
- applications in medicine;
12. Theranostics: the role of nanomaterials in diagnostic and therapeutic imaging techniques.

OCONOUTAWNE

Recommended reading

1. Gastel, B. and Day, R. A. (2022). How to Write and Publish a Scientific Paper. 9th edition. ABC-CLIO, LLC.

2. Katz, M. J. (2009). From research to manuscript: A guide to scientific writing. 2nd edition. Springer Science & Business Media.
3. Cunha, G., Martins, M., Sousa, R., & Oliveira, F. (2007). Estatistica aplicada as ciéncias e tecnologias da salde. LIDEL.

4. Bases de dados cientificas e motores de busca (Web of Knowledge, PubMed, etc)

5. Scientific Databases and Search Engines (Web of Knowledge, PubMed, etc)

Teaching and learning methods
The lectures are taught using videoconferencing technology and shared with Professor Sénia Miguel from IPG. The lecture, tutorial, demonstrative, active, problem

solving and simulation methods are integrated into the different types of teaching-learning: theoretical-practical (TP), practical and laboratory (PL), and tutorial
orientation.

Assessment methods
- Unique Alternative - (Regular, Student Worker) (Final, Supplementary, Special)

- Final Written Exam - 50% (Written exam)
- Development Topics - 50% (Team work)

Language of instruction

Portuguese, with additional English support for foreign students.
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