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receptors and multivalent ligands. It is well known to play a pivotal role in bio-
chemistry, particularly in protein—carbohydrate interactions, both in solution and at
interfaces (e.g. for the infection of cells by the attachment of viruses or bacteria to
cell membranes). In particular in the latter case, multivalency is often poorly
understood in a quantitative sense.

Supramolecular host—guest chemistry has been well established in solution, but
its use at interfaces remains limited to for example sensor development for specific
guest compounds. In order to build assemblies at surfaces through supramolecular
interactions for nanotechnological applications, other demands have to be met,
such as larger thermodynamic and kinetic stabilities of the assemblies. For many
supramolecular motifs, this inevitably leads to the use of multivalent interactions.

The main line of this thesis deals with heterotropic multivalency, which is the
use of multiple interaction motifs. After a thorough introduction (Chap. 2) into
orthogonal interactions to create monolayer achitectures, the first three chapters
deal with the bottom-up development of a platform based on such orthogonal host—
guest and metal-ligand coordination interactions (Chap. 3) and its application in a
novel, sensitive and exciting anthrax sensor platform (Chap. 4) and a microfluidic
sensor for biological anions (Chap. 5).

Chapters 6 and 7 deal with other forms of molecular monolayers in the
development of nanoelectronic and spintronic devices. This thesis provides a
colorful illustration of the current powers of nanochemistry, and in particular of
monolayers in the development of functional interfaces for biosensing and nano-
technology. The results described in this thesis have provided a boost to ongoing
and new projects within the group and MESA+ on nanoelectronics, surface gra-
dients and electrochemical and fluorometric biosensing. A true piece of exciting
science at the forefront of nanochemistry! Enjoy!
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