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BET Biomedical Membranes & Artificial Organs - 2A
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MSc Biomedical Engineering

Period

First block of the second semester (block 2A)

Study load

15 ECTS

block 1A

BET Biomedical Membranes & Artificial Organs
block 1B
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block 2B

Biomedical Membranes &
Artificial Organs 201400284
(5 EC)

Bionanotechnology 193400111
(5 EC)

Biomedical Signal
Acquisition - 191210720
(5 EC)

Required preliminary knowledge: Fundamental knowledge and concepts from molecular biology, cell
biology, biochemistry, organic chemistry, physical chemistry especially thermodynamics.

201400284 Biomedical Membranes & Artificial Organs
The course covers biomedical applications where the artificial membrane plays a crucial role. Main topics
are: membrane preparation and characterization, drug delivery, blood purification-dialysis, blood
oxygenation, bio-artificial kidney, bio-artificial pancreas, bio-artificial liver and tissue engineering. The course
combines theory, assignments as well as experiments.

The modules are tentative and subject to change. Please check the website regularly.

193400111 Bionanotechnology
This module provides you with (I) an introduction into this field, (II) some basics in nanobiology, (III) the
methods and techniques used, (IV) some applications in the field of bionanotechnology.
A. Biological nano-objects (2-3 weeks) is an introduction into the objects this field is concerned with
(biomolecules nanoparticles). It contains some molecular biology, biochemistry etc.
Chapters are: (1) Structure and function of DNA,
(2) Proteolipid assemblies and biomimetic nanostructures,
(3) Supramolecular complexes of DNA,
(4) Functionalized mineral nanoparticles for biomedical applications,
(5) Nanomachines of life,
(6) Structure and motion on the nanoscale.
B. Nanobiotechnology methods and techniques (3 weeks) is an overview of the techniques and methods
used in nanobiotechnology to study the nano-objects.
Chapters are: (7) Optical techniques, including fluorescence,
(8) Nanoforces and imaging: atomic force microscopy and spectroscopy,
(9) Nanoforces and imaging: optical and magnetic tweezers.
C. Nanobiotechnology applications (1-2 weeks) are applications of nanobiotechnologies to show the
potential in the direction of nanobiology and nanomedicine. This part is done in an assignment form.
191210720 Biomedical Signal Acquisition
The electrochemical detection methods form a beautiful comprehensive part of this course: starting
from electrochemical processes at an electrode and the subsequent mass transport phenomena result
in the three basic operational principles (potentiometry, amperometry and conductometry). When the
relation between the variable to be determined (ionic species and/or its concentration) and the
measured quantity (voltage, current or conductance) is known, the relevant examples follow: the
oxygen electrode (Clark electrode), the carbon dioxide sensor (Severinghaus princinciple) and the pH
sensors (glass electrode). Additionally, other chemical biosensors like the glucose sensor, and
biosensors based on optical detection principles are treated. The treatment of physical sensor systems
is guided by the biomedical application: blood pressure and flow, lung volume and capacity. A bridge to
the course Lab-on-a-Chip is formed by some examples of micro Total Analysis Systems, of which the
detector is based on one of the mentioned sensor principles. This course is open for TM, MBE, APH,
NANO and EE students. General knowledge from your bachelor programs is required. For TM students,
this course bridges the gap between biophysiology and biomedical signal processing and -analysis. This
course consists of 12 lectures, where you actively participate in discussions to reach the learning
objectives.. You will write your critical review paper in teams of two students to train and improve your
knowledge and understanding via the original papers you have to review. Moreover, a 4-hr practical
project concerning synchronous sensor data retrieval into a computer is one of the instructional modes
of this course.
Course Contents: Importance of sensing; Specifications of sensors; Electrode-liquid interface;
Electrochemical sensing; potentiometry, amperometry, conductometry; Some other biosensors
including optical ones;; Electrical signal conditioning with OpAmps; Bioelectricity; Physical sensor
principles; Blood flow and pressure sensors; Sensing at the Respiratory System.

The modules are tentative and subject to change. Please check the website regularly.

