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PROJECT BACKGROUND

PREPARATION METHOD

Composite microparticles are attractive multi-constituent systems. Depending
on their chemical composition, they can be used for various applications (e.g.
Water treatment, medical imaging, drug delivery, …). However, their
preparation still presents significant practical, economical and environmental
limitations.

Multifunctional particles produced via salt-induced agglomeration of commercial
nanoparticles dispersed in aqueous droplets.

LIMITS OF CONVENTIONAL PREPARATION METHODS

Note: Concentration of nanoparticles in solution stays constant during the process. Most nanoparticles are not shown in the first sketches for clarity reasons.

PROJECT IDEA
METHOD ADVANTAGES

Assembly

=
Nanoparticles with desired
physico-chemical properties

=

Multifunctional
microparticles

Commercial nanoparticles used as building bricks to produce microparticles

KEY FINDINGS
A HIGHLY TUNEABLE SYSTEM

Adjustable diameter

 Fast -> Takes less than one hour from solutions’ preparation to particle recovery
 Easy -> Requires simple lab equipment (e.g. only a mixer and a centrifuge)
 Safe -> Works at room temperature and without toxic chemicals
 Versatile -> Allows to adapt both particle structure and composition

PARTICLES ABLE TO ADDRESS MULTIPLE SCIENTIFIC CHALLENGES

Water treatment
Promising system for water treatment

[2]

due to:

 Adsorption properties

-> Removal of charged synthetic molecules from solution
 Photocatalytic properties

-> Light-induced degradation of synthetic dyes
 Magnetic properties
Electron microscopy images of microparticles prepared with (A) Vortex mixer, (B) Silverson Mixer and (C) Ultrasonic
probe. These images show diameter can be adjusted by modifying mixing conditions (Speed and Equipment)[1].

Adjustable surface morphology

TiO2@Fe3O4@SiO2 particles

-> Reusability after recovery with a magnet

Bio-separation
 Particles used for bio-separation due to their ability to

adsorb/desorb proteins (e.g. DNA) and be easily
recovered with a magnet
 Preparation method 75x cheaper than commercial
Electron microscopy images of microparticles prepared with (A) 0 wt%, (B) 1 wt% and (C) 2 wt% Span 80 in the oil
phase. These images show roughness can be adjusted via addition of a hydrophobic surfactant (Span 80) to oil phase.

Adjustable chemical composition

Fe3O4@SiO2 particles

alternatives -> Promising for resource constrained labs

Surface disinfection
 Particles used to disrupt bacteria and fungi films on

surfaces before being recovered with a magnet
 Particles currently investigated for anti-bacterial

properties at RMIT University (Australia)
Electron microscopy and elemental mapping images of microparticles doped with Fe3O4 and TiO2 nanoparticles. This
suggests that adding metal oxide in aqueous phase prior mixing enable their incorporation within the microparticles [1,2].

ZnO@Fe3O4@SiO2 particles

TAKE AWAY
Preparing multifunctional microparticles has never been this simple. Select your nanoparticles and assemble them to
design a system befitting your application. Like LEGO® Bricks, there is only one limit, your imagination.
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