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GENERAL INFORMATION


SUGGESTED YEAR:  II
PERIOD: from OCTOBER to DECEMBER
(indicate at least the month)
CFU: 3

EXPECTED OUTCOMES
After studying this course, the attendees will be able to develop protocols for the evaluation at a microstructural level of food or biological matrices in general, depending on the desired information. The attendees will also be able to use different software solutions for image analysis.

CONTENTS/SYLLABUS
The course aims to provide the theoretical and applied aspects of Scanning Electron Microscopy (SEM) and Image Analysis (IA) in Agricultural Sciences. 
The microstructural experiments will be selected according to the interests of course attendants. 
A brief introduction on the main types of electron microscopes (0.5 CFU):
· Transmission Electron Microscopy (TEM) 
· Scanning Electron Microscopy (SEM)
· Environmental Scanning Electron Microscopy (ESEM)
Sample Preparation for Electron Microscopy: food and biological samples (0.5 CFU)
Application of Scanning Electron Microscopy to the study of foods and biological samples (0.5 CFU)
Principles of Image processing and Analysis (IA), digital image processing techniques and basic elements of an Image Analysis system and IA software (1 CFU)
Application of Image Analysis to the study of foods and biological samples (0.5 CFU)

READINGS/BIBLIOGRAFY
Personal notes of the lessons; scientific literature provided by the teacher.
Recommended readings:
Egerton R.F. (2016). Physical Principles of Electron Microscopy. An Introduction to TEM, SEM and AEM. Springer International Publishing Switzerland, pp 1- 196. ISBN 978-3-319-39877-8. Doi.org/10.1007/978-3-319-39877-8
Aguilera J.M. and Stanley D.W. (1999). Microstructural Principles of Food Processing and Engineering, Second Edition, Ed. Aspen Publisher Inc., Gaithersburg, Maryland, 1-70
Deserno T.M. (2011). Biomedical Image Processing, Biological and Medical Physics, Biomedical Engineering, DOI: 10.1007/978-3-642-15816-2 1, Springer-Verlag Berlin Heidelberg

TEACHING METHODS

Lectures		hours: 8
Laboratory		hours: 9
Seminars		hours: 4 
Other activities	hours:

EVALUATION CRITERIA

a) Methods for acquiring eligibility 
· Written exam
· Oral exam
X Project discussion
· Other
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b) Evaluation pattern

For the eligibility, a percentage of the attendance at the course of at least __70_% is requested.
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