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Nanotechnology deals with enabling technologies for the fabrication and study of materials (atoms,
molecules, particles, etc.) on the nanoscale. In order to study nanoobjects, the preparation of
nanoobjects is not enough: careful study of their individual properties usually requires anchoring to a
substrate, and preferably to targeted or prepatterned areas of a substrate.

Nanofabrication is the subdiscipline that deals with the development of general fabrication
methodologies for the preparation of nanoobjects as well as of patterned substrates and of assembly
methods for the anchoring of the objects to the patterned areas. In general, nanofabrication methods fall
into two classes, which are called top-down and bottom-up. The integration of top-down and bottom-up
nanofabrication schemes is considered a key issue for the advance of nanotechnology.

In this paper, we will show elaborate examples of such an integration approach. We chose to use
nanoimprint lithography (NIL) as the top-down technique [1], because it is a technique that allows sub-
10 nm resolution in pattern replication. This was combined with the assembly of mesoscale (100-500
nm) polymer particles in order to create ordered particle assemblies. These were inverted by infiltration
using layer-by-layer (LBL) assembly [2] of small gold nanoparticles and dendrimers using
supramolecular interactions. The full integration of these methods, using this double templating
strategy of NIL patterning and particle assembly, followed by removal of both templates, leads to the
fabrication of free-standing 3D supramolecular nanoparticle objects of complex shapes [3]. For the
LBL assembly, we have used a supramolecular approach [4], based on host-functionalized substrates
(“molecular printboards” [5]) and nanoparticles [6] in combination with guest-functionalized
dendrimers [7]. The whole procedure is shown to result in a multistep, high-fidelity process yielding
3D supramolecular nanoparticle objects. It will be shown that these maintain supramolecular
recognition properties.
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