
Molecular Tools To Design Materials for Biology and Medicine

(327 -0611-00)

Final Exam
Tuesday 8.2.2012,9.00-10.00 h, HIL E3

Ouestion L: Hvdroeels (10 P)

Please give 3 examples where hydrogels are used as blqmaterials. How can the mechanical

properties and the water content of hydrogels be tuned? How could you measure the elasticity

and the water content of hydrogels?

Ouestion 2: Cellular Uptake of Nanooarticles (10 P)

The cellular uptake of particles with sizes between 10 nm ... 1 Fm is important for efficient

drug delivery as well as forthetoxicity of 'nanoparticles'.Which mechanisms lead to the

internalization of the particles and how do these mechanisms depend on the particle size?

How could you experimentally investigate the uptake in vitro?

Ouestion 3: Electrodes for biomedical applications (10 P)

The current conversion between electrons in metals and ions in aqueous solution is of

fundamental importance for stimulation electrodes. Figure 1 shows a cyclic voltammogram of

a blank iridium electrode (dashed line) and of an activated iridium electrode (solid line) in

phosphoric acid solution. Please explain how cyclic voltammetry works and how you can see

from the curves in Fig. 1 what processes take place at the electrode-electrolyte interfaces.

What are possible advantages/disadvantages of activated iridium (over blank iridium) for

electrical stimulation in vivo?
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Ouestion 4: Tissue Eneineerine (1.0 P)

Please have a look at Figure 2 that gives an overview over a typical tissue engineering

procedure. Which challenges have to been solved for each step from a) to e) in Fig. 2 to

produce a functional tissue for transplantation?
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Figure 2: An example of a tissue engineering concept that involves seeding cells within

porous biomaterial scaffolds.

Ouestion 5: Scaffolds for Tissue Eneineerine (10 P)

Three-dimensional scaffolds for seeding cells (see central part of Figure 2) can be produced

either by 'bottom-up' or 'top-down' approaches. For each case: please give an example,

describe the main production steps and discuss how e.g. growth factors can be incorporated

into the scaffold.

Ouestion 6: Bacterial Infections (10 P)

Bacterial biofilms on implant surfaces are difficult to combat, that's why many strategies

focus on preventing their formation from the beginning. Please give 3 examples for such

strategies and explain how they work.


