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Degree: Biomedical Engineering

Field of Knowledge: Science

Faculty/School:
Experimental Science

Course:

Type: Compulsory ECTS credits: 6

Year: 3 Code: 2461

Teaching period: Sixth semester

Area: Bioengineering

Module: Disciplinary Training

Teaching type: Classroom-based

Language: English

Total number of student
study hours:

150

Teaching staff E-mail

Guillermo Solís Fernández guillermo.solis@ufv.es

SUBJECT DESCRIPTION

La ingeniería de tejidos es un tema interdisciplinario en rápido desarrollo que se basa en diferentes aspectos de
las ciencias de la vida, la ingeniería y las ciencias físicas para abordar el mantenimiento, la reparación y el
reemplazo de tejidos dañados o enfermos. Por lo general, esto implicará el uso de un andamio de biomaterial
para hacer crecer células en construcciones de tejido 3D que se pueden trasplantar al paciente para mejorar su
salud.
En vista de la importancia de la ingeniería de tejidos en la Ingeniería Biomédica, esta asignatura tiene como
objetivo desarrollar competencias que un futuro ingeniero biomédico podrá desarrollar en las áreas descritas
anteriormente, ya sea desde un punto de vista científico o desde un punto de desarrollo tecnológico.

Page 1



 

 

 

 

Tissue engineering is a rapidly developing interdisciplinary subject that draws on different aspects of the life
sciences, engineering, and physical sciences to address the maintenance, repair, and replacement of damaged or
diseased tissue. Typically, this will involve the use of a biomaterial scaffold to grow cells into 3D tissue constructs
that can be transplanted into the patient to improve her health.
In view of the importance of tissue engineering in Biomedical Engineering, this course aims to develop skills that a
future biomedical engineer will be able to develop in the areas described above, either from a scientific point of
view or from a technological development point of view

GOAL

To understand strategies to repair, replace, and regenerate various tissues and organs and solve important clinical
problems, gaining insight into hot topics such as stem cells and biofabrication (including 3D bioprinting). You will
learn to identify major clinical needs and formulate novel therapeutic solutions for the field of biomedical
engineering.

The specific aims of the subject are:

To understand the importance of stem cells to succeed in generating a tissue, even in pathological situations

PRIOR KNOWLEDGE

It is convenient that the student has passed the subjects of Cellular and Molecular Biology and Experimental
Methods I, taught during the first year and second of the degree.

COURSE SYLLABUS

Block I: Introduction to cell culture
•Introduction to cell culture
•Requirements for culture of mammalian cells
•Following mammalian cultures (growth and live cell studies)
•Isolation and establishment of primary cell cultures and cell lines
•Generation of genetically modified cell cultures
Block II: Introduction to tissue engineering
•Cell types, cell plasticity, stem cells and stem cell culture
•Basics of tissue engineering and applications to regenerative medicine
•Extracellular matrix and relevance of the environment
•3D cell culture platforms
Block III: advanced applications in tissue engineering
•Microfluidics and lab on a chip
•Decellularization and the use decellularized scaffolds
•Characterization and preparation of biological scaffolds
•Biocompatible materials and 3D bioprinting
•Organoids applications in biomedicine

EDUCATION ACTIVITIES

In the classes of the Tissue Engineering subject, different methodologies will be used in order to achieve the
specified objectives.
•Expositive classes given by the professors in which the theoretical bases of the subject will be established. -
Practical sessions in the laboratory, in which students will come into contact with the experimental part of Tissue
Engineering.
•Practical seminars oriented towards improving skills related with scientific writing and understanding.
•Group work and presentation on tissue engineering bibliography.
•In the hours of tutorials previously established by the teacher, it will be possible to resolve all those doubts that
the study of the subject raises.
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DISTRIBUTION OF WORK TIME

CLASSROOM-BASED ACTIVITY INDEPENDENT STUDY/OUT-OF-CLASSROOM
ACTIVITY

60   hours 90   hours
  Expository classes
Practical classes
Seminars
Tutorials
Evaluation
 60h

SKILLS

Basic Skills

Students must have demonstrated knowledge and understanding in an area of study that is founded on general
secondary education. Moreover, the area of study is typically at a level that includes certain aspects implying
knowledge at the forefront of its field of study, albeit supported by advanced textbooks

Students must be able to apply their knowledge to their work or vocation in a professional manner and possess
skills that can typically be demonstrated by coming up with and sustaining arguments and solving problems within
their field of study

Students must have the ability to gather and interpret relevant data (usually within their field of study) in order to
make judgments that include reflections on pertinent social, scientific or ethical issues

Students must be able to convey information, ideas, problems and solutions to both an expert and non-expert
audience

Students must have developed the learning skills needed to undertake further study with a high degree of
independence

General Skills

To know and assimilate scientific-technical knowledge and competencies and their application to medical and
biological systems with the ability to identify and understand autonomously the continuous advances being made
in biomedical technologies.

Specific skills

To use the technological and engineering tools necessary for the design of processes and the manufacture of
tissue and biomaterials for application in Biomedical Engineering.

LEARNING RESULTS

- To know the basic concepts related to the cultivation of different types of animal cells (obtaining and maintenance
methods, culture media) and their applications.

LEARNING APPRAISAL SYSTEM
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Continuous evaluation system. The exams will be carried out in person and the evaluation will be carried out as
follows:
oOrdinary exam call: 50%
oIndividual assignments on scientific writing: 10%. No required minimum score for passing.
oGroup work: 10%. No required minimum score for passing.
oAttendance and participation in class: 5%
oPractical sessions and practical report to be handed by the end of the semester: 25%. Minimum score needed to
pass is 5.

A minimum score of 4/10 in the ordinary exam is required for continuous evaluation. 5% corresponding to
attendance and participation in class cannot be recovered.

Extraordinary call:
oFor those students that failed the ordinary exam call. Extraordinary exam call will include an extra section to
evaluate the competences evaluated via the individual writing assignments and group work assignments. Total
value of the extraordinary call: 70%.
oFor the practical sessions, a second chance for resubmission of the practical report will be open in the
extraordinary call. The percentage assigned to this second submission will be the same as in the ordinary call
(25%).

Important notes:
- Plagiarism behaviors and the use of illegitimate means in the evaluation tests will be sanctioned in accordance
with those established in the Evaluation Regulations and the Coexistence Regulations of the university.
- Attendance at all practical sessions is mandatory in order to pass the course. The unjustified absence to any of
these sessions will cause the immediate suspension of the course.

BIBLIOGRAPHY AND OTHER RESOURCES

Basic

  Ayala, A.; Lanza, R. Methods of tissue engineering.

Robert Lanza, Robert Langer, Joseph Vacanti Principles of Tissue Engineering 3

R. Ian Freshney Culture of animal cells 6
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