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5.1.Methodological overview

The methodology followed in this course is oriented towards achievement of the learning objectives. It is based on the
cooperative work between the teacher and the student as well as student participation. It follows the traditional lecture
methodology but supported by the active participation of the students and class discussions.

5.2.Learning tasks
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The course includes the following learning tasks:

• A02 Lectures (26 hours). The professor will describe the main contents of the course during those lectures. In
these sessions, the student will learn through their participation in the attainment of knowledge by gathering
information, processing it, solving problems and answering questions that the professor will propose during the
lectures. Student attendance is strongly recommended.

• A01 Autonomous work (49 hours). It includes assignments, assessment tasks, elaboration of projects, public
defenses and study. Those learning tasks will be proposed in order to achieve the learning outcomes and learning
skills. The research project will have the structure of a scientific paper:

o Title
o Author
o Abstract: With no more than 250 words, the student should summarize the content described in the paper and

its implications in the Nanobiomedical field.
o Introduction: 1 or 2 paragraphs, between 250 to 750 words defining and describing the topic of the review

paper.
o Review of the state-of-the-art: There is not length limitation in this section. This section will review the most

relevant advances in the field related to the topic, highlighting those that supposed a breakthrough in the area.
Future directions and implications for the coming years should also be described.

o Conclusions: A summary of the main conclusions of the work. A total of 1 or 2 paragraphs with a maximum of
250-750 words will be required.

o Bibliography: Main relevant references used for the preparation of the project.
- The student will give a talk summarizing the main aspects of his/her work in a public defense.

• A03 Tutorials. Tutoring time to discuss with the professor in charge of the course all the contents and aspects
related to the course in order to solve any question or doubt that the student might have.

• A04 Assessment. A written exam. The relevant information about the exam is described in section 4 (Global
evaluation).

5.3.Syllabus

The course will address the following topics:

• Topic 1. Nanoscience overview. Historical background, physics at the nanoscale. Materials manipulation and atomic
and molecular scale.

• Topic 2. Synthesis and characterization of nanostructured materials. Physical and chemical synthesis of
nanomaterials. Nanomaterials characterization techniques.

• Topic 3. Biochemistry applied in Nanomedicine. Basic concepts in Biology (structure, biomolecules function: DNA
beacons, enzymes, antibodies, etc.)

• Topic 4. Main aspects for the correct immobilization of the recognition moiety. The different functionalization
protocols for the proper biomolecule attachment will be discussed depending on the biomolecule to be immobilized
(i.e., nucleic acids, enzymes, antibodies, etc.) Other aspects including the stoichiometry control will also be
discussed.

• Topic 5. Introduction to the therapeutic and diagnostic applications of Nanomedicine.
• Topic 6. Future and social, ethic and environmental aspects of Nanotechnology. Nanotoxicology.

5.4.Course planning and calendar

Deadlines for project presentation or assignment submission will be posted on the virtual platform Moodle
(https://moodle.unizar.es/) or on the Alfresco server.

Further information concerning the timetable, classroom, office hours, assessment dates and other details regarding this
course, will be provided on the first day of class or please refer to the EINA website and the Master's website
(http://www.masterib.es).
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