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FIGURE 2. Preparation of PDMS stamps and subsequent 
elongation and air plasma treatment leading to wrinkled surface. 
Secondly a schematic of µCP leading to multivalent particles. 
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Concept 
 

The self-replication known from nature is a 
preeminent property of living systems, leading to the 
capability of exponential growth for complex 
structures. The goal of our project, called RepliColl, is 
to transfer this fundamental property onto synthetic 
particles (Fig. 1). An indispensable prerequisite for this 
concept is the precise multidirectional control of the 
interactions between patchy particles. 

 

Fundamentals 
 

Our group works with polydimethylsiloxane as flat 
substrates for micro contact printing (Fig. 2). Using air 
plasma treatment during the elongation of these 
substrates, wrinkles with defined amplitudes and 
wavelength, can be produced on the surface [1]. These 
structures can be used for the preparation of precise 
multivalent patchy particles. 

 

 Modifications 
 

The preparation route for patchy silica particles is 
shown in Fig. 3. There are various options to modify 
these building blocks like patch number, size, 
thickness and the  possibility of loading the polymer 
ink used during printing. Results of these 
modifications are shown in Fig. 4 and Fig. 5. 

 

Coupling 
 

To introduce a selective coupling between two 
particles was a first step in our project. For this, we 
chose the well researched avidin - biotin 
interaction [2], to functionalize patchy particles. The 
synthesis route for this approach is displayed in Fig. 6. 
To observe the coupling via fluorescence microscopy 
in solution, only the avidin species was loaded with 
fluorescent quantum dots. The coupled pairs are 
shown in Fig. 7a and 7b. 

 

Outlook 
 

Our next goals are the diversification of suitable 
coupling systems, both reversible and irreversible, and 
the functionalization of sandwich printed patchy 
particles (Fig. 5c/d) to achieve larger coupled 
structures (e.g. particle strings). Also the particle 
behavior in solution should be investigated further 
and additional analytical methods should be examined 
and verified. 
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FIGURE 1. Schematic shows the concept of the project RepliColl. 
The self-replicating process of the DNA and the transfer onto 
completely synthetic spherical building blocks. 

FIGURE 6. Schematics show the synthesis route for avidin and 
biotin functionalized patchy particles for coupling experiment.  

FIGURE 7. Fluorescence Microscope pictures of patchy silica 
particles: (a) 3wt% polymer ink, FITC. (b) 3wt% polymer ink, QD. 
(c / d) Biotin particles coupled with fluorescent avidin particles. 

FIGURE 5. Fluorescence Microscope pictures of patchy silica 
particles: (a) 3wt% polymer ink, FITC. (b) 4wt% polymer ink, FITC. 
(c) 2x 3wt% polymer ink, FITC. (d) 2x 3wt% polymer ink, FITC/QD. 
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FIGURE 4. SEM pictures of single patchy particles (5µm) at 
increasing polymer ink concentrations and released in different 
solvents. All scale bars are 2µm. 
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FIGURE 3. Modification steps during µCP process: (a) Choice of 
polymer ink and possible loading with fluorescent dyes and 
nanoparticle. (b) Silica particle monolayer production and printing 
(c) Influence of solvent during particle release. 
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