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Prerequisites
The same admission requirements as the ones to be admited to the Master's Degree:

A degree certificate in Nanoscience and Nanotechnology, Physics, Chemistry, Geology, Biochemistry,
Biotechnology, Telecommunication Electronic Engineering, Materials Engineering, or another degree whose
contents fit the profile of this master's degree. You may also be admitted to the master's degree if you hold an
official university degree issued in Spain (in compliance with the legal ordinance prior to the Royal Decree
1393/2007) or in another country, as long as its contents are closely related to the subjects offered in the
master's degree.

- Good level of English, equivalent to Level B2 of the Common European Framework of Reference for
Languages.

Objectives and Contextualisation

The objective of this course is to give a broad overview of how nanotechnology is impacting medicine,
biomaterials and enviroment remediation. Brief basic concepts in nanomedicine and biomaterials will be
detailed at the beginning of the course. Following the introduction, the course is divided in five main sections:
Nanotoxicology, Drug delivery, Thermal Therapies, Tissue Engineering, and environment remediation.



Competences

® Analyse research results to obtain new products or processes, assessing their industrial and

commercial viability with a view to transferring them to society

® Analyse the benefits of nanotechnology products, within one's specialisation, and understand their

origins at a basic level

® Communicate and justify conclusions clearly and unambiguously to both specialised and

non-specialised audiences.

® Continue the learning process, to a large extent autonomously
® Designing and applying nanomaterials and nanoparticles in diagnosis and therapy in biological systems.

(specialty nanobiotechnology)

® |dentify and distinguish the synthesis/manufacture techniques for nanomaterials and nanodevices

typically adopted in one's specialisation.

® Integrate knowledge and use it to make judgements in complex situations, with incomplete information,

while keeping in mind social and ethical responsibilities.

® Seek out information in the scientific literature using appropriate channels, and use this information to

formulate and contextualise a research topic.

® Show expertise in using scientific terminology and explaining research results in the context of scientific

production, in order to understand and interact effectively with other professionals.

® Solve problems in new or little-known situations within broader (or multidisciplinary) contexts related to

the field of study.

® Use acquired knowledge as a basis for originality in the application of ideas, often in a research context.

Learning Outcomes
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Analyse research results to obtain new products or processes, assessing their industrial and
commercial viability with a view to transferring them to society.

Analyse the basic principles of cancer therapies.

Analyse the differences between different drug liberation systems.

Communicate and justify conclusions clearly and unambiguously to both specialised and
non-specialised audiences.

Continue the learning process, to a large extent autonomously

Define the concepts of biocompatibility and toxicity in nanomaterials.

Define the properties needed for nanomaterials that are efficient in water remediation.
Describe the concept of biomineralisation and the role of the different components involved.
Describe the drug encapsulation methods.

Describe the most important characteristics for designing materials for tissue regeneration.

11. Describe the principles of tissue engineering.

12. Integrate knowledge and use it to make judgements in complex situations, with incomplete information,
while keeping in mind social and ethical responsibilities.

13. Recognise the role of particle size in bioavailability.

14. Seek out information in the scientific literature using appropriate channels, and use this information to
formulate and contextualise a research topic.

15. Show expertise in using scientific terminology and explaining research results in the context of scientific
production, in order to understand and interact effectively with other professionals.

16. Solve problems in new or little-known situations within broader (or multidisciplinary) contexts related to
the field of study.

17. Use acquired knowledge as a basis for originality in the application of ideas, often in a research context.

Content

Module in which the interrelations of nanomaterials in biological systems, and its impact on toxicity, tissue
engineering, drug delivery, thermal therapies and water remediation will be exposed.

Content:



Biocompatibility: Interactions of nanomaterials with biological matter. Toxicity of nanomaterials.

Tissue engineering: molecular and polymeric gels. Biomineralization. Scaffoldings and cell growth. Importance
of 3D validation of materials for medicine. Material applications in tissue regeneration.

Principles of drug delivery: Bioavailability. Concepts on encapsulation, distribution and targeting of drugs.
Materials for the delivery: micelles, liposomes, nanoencapsulated compounds, porous organic and inorganic
materials as drug carriers. Release of proteins and genes. Practical cases.

Principles of thermal therapies: hyperthermia, photothermal, magneto, termoradio therapy to target and destroy
cancer cells. Analysis of appropriate nanomaterials. Current methods and future prospects.

Description of the necessary properties of nanomaterials for water remediation. Techniques based on
photocatalysis, adsorption etc.

Methodology

Lectures

Seminars

Practical cases

Oral presentation of works

Preparation of papers

Personal study

Reading articles / reports of interest

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

Lectures 36 1.44 2,3,6,7,8,9, 11,10, 13
Oral presentations of works 7 0.28 12, 4,5, 17
Personal study 30 1.2 2,3,6,7,8,9,11,10, 13
Practical cases 4 0.16 17
Preparation and presentations of scientific papers 10 0.4 1,14, 15
Reading articles and reports 20 0.8 1, 14,15
Seminars 2 0.08 3
Assessment

20% Assistance and class participation



40% Short oral presentations (10 min) of research papers related to the topics and questions of the evaluation
panel

40% Multiple choice exam

It is possible to have the chance to increase the mark of the multiple choice exam in an extra test (only for
those students that have carried out all previous evaluations along the course, irrespective of the marks).

Assessment Activities

Title Weighting Hours ECTS Learning Outcomes

Assitance and class participation 20% 38 1.52 12,16, 4, 5,17

Multiple choice exam 40% 1 0.04 2,3,6,7,8,9,11,10,13

Short oral presentations 40% 2 0.08 1,14, 15, 4,17
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