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Abstract: Fabricating future materials by self-assembly of nano-building blocks programmed to
generate specific lattices is among the most challenging goals of nanotechnology and has led to the
recent concept of patchy particles. We report here a simple strategy to fabricate polystyrene nano-
particles with several silica patches based on the solvent-induced self-assembly of silica/polystyrene
monopods. The latter are obtained with morphological yields as high as 99% by seed-growth emul-
sion polymerization of styrene in the presence of 100 nm silica seeds previously modified with an
optimal surface density of methacryloxymethyl groups. In addition, we fabricate “magnetic” silica
seeds by silica encapsulation of preformed maghemite supraparticles. The polystyrene pod, i.e., sur-
face nodule, serves as a sticky point when the monopods are incubated in a bad/good solvent mix-
ture for polystyrene, e.g., ethanol/tetrahydrofuran mixtures. After self-assembly, mixtures of parti-
cles with two, three, four silica or magnetic silica patches are mainly obtained. The influence of
experimental parameters such as the ethanol/tetrahydrofuran volume ratio, monopod concentra-
tion and incubation time is studied. Further developments would consist of obtaining pure batches
by centrifugal sorting and optimizing the relative position of the patches in conventional repulsion
figures.
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Figure S1. Representative TEM images of silica/PS nanoparticles obtained for different nominal grafting surface densities
dwmps: (a) 0.3 funct./nm? (b) 0.5 funct./nm?; (c) 0.6 funct./nm? (d) 0.7 funct./nm? (e) 1 funct./nm?and (f) 2 funct./nm?2. The
silica cores are falsely colored in green for monopods, yellow for bipods, blue for tripods, orange for tetrapods and ma-
genta for multi-silica particles. Results of statistical analyses are presented in Table 1 (Entries #1.1 to #1.6). Free PS particles
are usually removed by centrifugation, but they were kept in this experiment in order to present the whole result of the
polymerization step.
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Figure S2. Representative TEM images of silica/PS monopods (Table 1, entry #1.3) after solvent-induced assembly as a
function of the composition of the ethanol/THF mixture and the concentration of monopods (Table 2, entries #2.3 to #2.7).
Experimental conditions: [monopods] = C=7.3 x 10" part./L at 25 °C for 24 h.
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Figure S3. Silica strengthening and coating of the maghemite supraparticles: (a) graph showing the systematic shift of
about 8 nm between the measured thickness and the targeted thickness of the silica coating demonstrating that part of the
TEOS used served to fill the spaces between the maghemite nanoparticles within the supraparticles, (b) infrared spectrum
of silica-coated maghemite supraparticles showing that stearic acid and SDS are no longer present, and (c) TEM image of
maghemite supraparticles with 13-nm silica coating and size distribution as determined by statistical analysis of TEM
images. Diffuse reflectance infrared Fourier transform spectroscopy was performed with a Bruker IFS Equinox 55 FTIR
(Palaiseau, France) spectrometer (signal averaging 128 scans at a resolution of 4 cm™) equipped by a selector Graseby
Specac diffuse reflection cell (Eurolabo, Paris, France). A volume of the nanoparticle dispersion was dried at 80 °C under
vacuum to obtain the sample in powder form. Then, samples were prepared by spreading crushed powders (3 wt.%) in
anhydrous (spectroscopy grade) KBr on a conical support.
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Figure S4. Representative TEM images of magnetic silica/PS particles obtained after seed-growth emulsion polymerization
of styrene in the presence of silica-coated maghemite supraparticles surface-modified with MPS at different nominal graft-
ing densities: (a) 0.6 funct./nm? (b) 1 funct./nm?and (c) 1.9 funct./nm?. They correspond to entries #3.1, #3.2 and #3.4,
respectively (Table 3). Scale bars: 500 nm and 100 nm for insets.



