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Contact Use of Languages
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Email: Gregorio.Alvaro@uab.cat Some groups entirely in English: No

Some groups entirely in Catalan: Yes
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Prerequisites

Fluent knowledge (spoken and written) of Catalan and / or Spanish

To achieve the objectives of the course it is recommended to have some solid basic knowledge in:

Biochemistry

Enzymatic kinetics

Microbial kinetics

Cell biology

Enzymology

Relationship structure / function of proteins
Bioreactors

Organic chemistry

Objectives and Contextualisation

Description and objectives:

The immobilization of biocatalysts can be understood as a whole series of techniques that allow to have the
biocatalyst located in a limited space, while maintaining its activity. A biocatalyst is an enzyme, a cell or a
cellular organelle. In the case of cells, the maintenance of its activity is usually linked to its viability. The
process of biocatalyst immobilization opens up a whole range of possibilities in its use, mainly due to the fact
that by means of immobilization it is passed from having a microscopic biocatalyst, normally dissolved or
dispersed in a liquid medium, to a macroscopic biocatalyst, usually attached to a solid matrix. These
possibilities range include: the development of continuous bioprocesses in a much more intensive and
productive way, to obtain biosensors or bioxips and the improvement of purification processes.

The first aim of the subject is to present the different techniques with which the process of immobilization of
biocatalysts can be addressed, with particular emphasis on how to alter the design of the immobilized
biocatalyst for a desired application. In a second block, the aspects associated with the physical processes
derived from having the biocatalysts in a solid matrix are analyzed in greater detail. Finally, a series of specific
applications are analyzed, which serve to see the impact of immobilization in the whole of a particular
application in Biotechnology.



It is basically intended to establish the relationship between the nature of the biocatalyter employed, the
different immobilization methods available and the final application that is intended to be developed, analyzing
different alternatives and modifications in the design of the particles and the final system to be developed.

Competences

® Describe the principles behind the design and functioning of bioreactors and calculate, interpret and
rationalise the main parameters in transport phenomena and the matter and energy balances in
bioindustrial processes.

® Make an oral, written and visual presentation of ones work to a professional or non-professional
audience in English or in one's own language.

® Make decisions.

® Read specialised texts both in English and ones own language.

® Reason in a critical manner

® Work individually and in teams

Learning Outcomes

Acquire practical experience in biocatalyst immobilisation.
Characterise an immobilised biocatalyst.
Choose the right biocatalyst for a specific biotechnological process.
Describe the catalytic properties of biocatalysts (cells and enzymes).
Explain the different techniques for immobilising biocatalysts and their actual or potential applications to
industry.
Identify the advantages and disadvantages of the immobilisation of biocatalysts.
7. Make an oral, written and visual presentation of ones work to a professional or non-professional
audience in English or in one's own language.
8. Make decisions.
9. Read specialised texts both in English and ones own language.
10. Reason in a critical manner
11. Work individually and in teams
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Content
Program:

Topic 1. Introduction

Topic 2. Immobilization of biocatalysts: definition and classification
Topic 3. Immobilization of biocatalysts. Advantages

Topic 4. Immobilization of biocatalysts. Disadvantages

Topic 5. Basic steps during the immobilization of Biocatalysts
Topic 6. Mass transfer limitations in immobilized biocatalysts: External and internal
Topic 7. Monitoring of the immobilization process

Topic 8. Immobilization by adsorption

Topic 9. Immobilization by covalent bond

Topic 10. Immobilization by crosslinking. Self-immobilization
Topic 11. Immobilization by entrapment

Topic 12. Immobilization by encapsulation in membranes

Methodology

Directed activities:

* Theoretical classes: Master classes on the concepts of the syllabus



« Laboratory practices: Students performed laboratory practices in which they will gain practical experience in
the immobilization of biocatalysts.

* Public presentation of works: Students will present orally (10-20 minutes) and publicly a summary of the most
relevant results of the work on immobilization techniques and will deliver the presentation to the professor in
digital format through the virtual campus. Both the documentation of the work and oral presentations are part of
the content of the subject and therefore are subject of examination

Autonomous activities:

« Student study: Individual study and preparation of diagrams and summaries

* Preparation of practical reports: group work of 2-4 students in which each group will prepare a report with the
results obtained in the laboratory practices and will deliver the report to the professor in paper format (printed)
and in digital format through the campus virtual

*» Writing of papers: group work of 2-4 students in which each group will write two written works. A work on
immobilization techniques and another on biocatalysts. Both papers must be submitted to the teacher in paper
format (printed) and in digital format through the virtual campus. Both the documentation of the work and oral
presentations are part of the content of the subject and therefore are subject of examination

Activities

Title Hours ECTS Learning Outcomes

Type: Directed

Laboratory practices 15 0.6 1,10, 11
Public presentation of works 4 0.16 7,11
Theoretical classes 36 1.44 2,4,3,5,6,9

Type: Autonomous

Drafting of works 34 1.36 9, 8,10, 11

Elaboration report of practices 9 0.36 9, 8,10, 11

Study of the student 49 1.96 9,10, 11
Assessment

Scheduled evaluation process and activities

Throughout the course different evaluation activities will be carried out that will give rise to the final grade of the
subject obtained by continuous evaluation. Specifically, the evaluation activities will be:

® Written work on biocatalysts which is 15% of the final grade. The minimum grade to not have to recover
this work is a 4

® Laboratory practices that is 25% of the final grade. The subject can not be passed if the laboratory
practices are not approved (minimum grade of 5)

® Written work on biocatalyst immobilization techniques, which is 15% of the final grade. The minimum
grade to not have to recover this work is a 4

® Oral presentation that is 5% of the final grade



® Synthesis exam that is 40% of the final grade. The subject matter of the synthesis examination is the
syllabus of the subject. The minimum grade to not have to recover this exam is a 4.

The laboratory practices and the oral presentation of the work of immobilization techniques are
non-recoverable.

The subject is considered to be passed if the average of the 5 evaluation activities is 5 or higher as long as no
activity has a grade lower than 4.

If any of the following circumstances occurs, it implies a grade of Not assessable to the subject:

® Do not perform the synthesis test
® Not perform laboratory practices
® Not presenting both jobs

No note is saved for the next course.
Programming evaluation activities

At the beginning of the subject groups will be formed to do the lab work and practices. The delivery of written
papers and oral presentations will be communicated through the virtual campus.

Recovery process

The written work is eliminatory, therefore, a student who has passed (grade equal to or greater than 4) the
work can notbe submitted to the recovery of these works. There will be compulsory recovery of those works
where the student has obtained a grade lower than 4 regardless of the average obtained according to the
calculation of the section "Process and programmed evaluation activities"

The student can apply for recovery whenever he has submitted to a set of activities that represent at least two
thirds of the total grade of the subject. Of these, students who have, on average of all the activities of the
subject, a grade higher than 3.5 may be presented in the recovery.

The exam of synthesis is eliminatory, therefore, a student who has passed (grade equal or superior to 4) the
exam can not be presented to the recovery of the exam. You will have to compulsorily recover this exam if the
student has obtained a grade lower than 4 regardless of the average obtained according to the calculation of
the section "Process and programmed evaluation activities"

The calculation of the grade will be done in the same way as in the continuous evaluation.
Procedure for review of qualifications

For each evaluation activity, a place, date and time of revision in which the student can review the activity with
the teacher will be indicated. In this context, claims may be made on the activity grade, which will be evaluated
by the faculty responsible for the subject. If the student does not appear in this review, this activity will not be
reviewed later.

Ratings

Granting a grade of honor registration is the decision of the faculty responsible for the subject. The regulations
of the UAB indicate that MH can only be granted to students who have obtained a final grade equal to or
greater than 9.00. You can grant up to 5% of MH of the total number of students enrolled.

It will be considered as Not Evaluated that student who, not having passed the subject by continuous
evaluation, does not show up for the recovery.

Irregularities by the student, copy and plagiarism

Without prejudice to other disciplinary measures deemed appropriate, the irregularities committed by the
student that may lead to a variation of the grade of an evaluation act will be scored with a zero. Therefore,
copying, plagiarism, cheating, letting copy, etc. in any of the evaluation activities will involve suspending with a



zero. The evaluation activities qualified in this way and by this procedure will not be recoverable. If it is
necessary to pass any of these evaluation activities to pass the subject, this subject will be suspended directly,
without the opportunity to recover it in the same course. In this situation the final grade that will be reflected in
the minutes will be a 2.

Evaluation of repeating students

There is no provision for a different evaluation system for repeating students.

Assessment Activities

Title Weighting Hours ECTS Learning Outcomes
Laboratory practices 25% 0 0 1,9, 11
Oral presentations of the work of immobilization techniques 5% 0 0 2,3,7,8,10
Synthesis test 40% 3 0.12 2,4,3,5,6,10
Written work on biocatalysts 15% 0 0 4,9,8, 10, 11
Written work on immobilization techniques for biocatalysts 15% 0 0 9, 8,10, 11
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