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Overview
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• Atomic force microscopy

• Experiments and results

➡ part 1: dendrimer

➡ part 2: macrocycle

• Conclusions and perspectives
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Molecular self-assembly
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• Organic molecules as building blocks
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Dendrimers
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second generation polyphenylene dendrimer



Dendrimers
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Nanofabrication methods
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Nanofabrication methods

• Implementation of self-assembly in existing processes

top-down

guiding methods

stamps, molds, 
patterns, ...

bottom-up
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building blocks

SA

directed
assembly

• fundamental 
research

• functional 
nanotechnologies



Atomic Force Microscopy
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Experiments and results
part 1: dendrimer
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➡ critical concentration
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Evaporation of solvent

fast slow

importance of a 
(solvent) saturated 
environment during 
sample preparation
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➡ slow evaporation
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Solvent mixtures

10% C6F6 20% C6F65% C6F6

adding increasing amount of hexafluorobenzene 
(C6F6) to the dendrimer solution in 

tetrahydrofuran (THF)
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mica HOPG silicon

Substrate effect



Silicon covered with a silane layer as substrate
SiCl3-(CH2)11-CN SiCl3-(CH2)2-(CF2)7-CF3

SiCl3-(CH2)15-CH3SiCl3-(CH2)21-CH3 SiCl3-(CH2)9-CH3



Insight in self-assembly

• Solution

➡ critical concentration to obtain aggregates

• Fibre formation on substrate

➡ saturated environment (slow) / reversible

➡ π-π interactions

➡ formation on silicon, not on silicon 
covered with a silane layer



• Patterned substrates

Guiding the self-assembly



• Patterned substrates

Guiding the self-assembly



• Patterned substrates

Guiding the self-assembly



• Patterned substrates

Guiding the self-assembly



• Patterned substrates

Guiding the self-assembly

SiCl3-(CH2)2-(CF2)7-CF3



• Patterned substrates

Guiding the self-assembly

SiCl3-(CH2)2-(CF2)7-CF3



• Patterned substrates

Guiding the self-assembly

SiCl3-(CH2)2-(CF2)7-CF3



Guiding the self-assembly

• Patterned substrates



Guiding the self-assembly

• Patterned substrates



Guiding the self-assembly

• Patterned substrates



Guiding the self-assembly

• Patterned substrates



Experiments and results
Part 2: macrocycle
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• Solution in a high magnetic field

➡ magnets on fridge: 10 gauss = 0.001 tesla

➡ experiments: up to 20 tesla (i.e. ×20.000) !

Guiding the self-assembly
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water at 8 ºC (80L/s)
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Conclusions and perspectives

• Implementing molecular self-assembly processes in 
a combined top-down/bottom-up approach could 
be a route towards creating nanostructures for the 
design of efficient functional devices in the 
nanoscale world.

• As these results indicate the potential and 
challenges of this approach, they open a path for 
further investigation of other self-assembling 
systems and combinations with other top-down 
techniques.
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