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Final Report Summary - JANUS HYBRIDS (Responsive
Janus inorganic / polymeric hybrid particles and their self-
assembly)

Could particles change their morphology and perform functions by a response to the environment, similar

to proteins? This project has provided this possibility by engineering responsive Janus inorganic/polymer

hybrid particles with a changeable morphology. The project has focused on developing the (large-scale)
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synthesis routes, and the properties and applications of the resulting particles.

The research has resulted in new methods of preparing two kinds of Janus particles in one-pot: Janus

copolymer particles and Janus inorganic/polymer hybrid particles (Figure 1a-b). Their structure,

composition and size were investigated, and the ratio of every compartment could be tuned. The

morphology of Janus copolymer particles was changed under different conditions such as solvent (Figure

1c-d), and this responsiveness of the Janus copolymer particles has resulted in a regular arrangement of

the particles on a substrate. At the same time, the assembly on the surface clearly visualized the Janus

structure of the particles. In addition, the responsiveness of the Janus hybrid particles was investigated as

well, which has resulted in their controlled aggregation.

Figure 1. Janus particles and their morphology changes: a) Janus copolymer particles; b) Janus hybrid

particles; c,d) Morphology changes of Janus copolymer particles

Applications of the Janus particles were investigated as well. The Janus hybrid particles could be modified

further by applying chemical strategies that provided selective functionalization of one of the phases. In

this way, they could self-assemble on a metal surface to produce a smart, responsive hybrid surface, and

they underwent controlled self-assembly using host-guest interactions by equipping the particles with

biotin groups and aggregating them with streptavidin (Figure 2). Additionally, they were found to emulsify a

mixture of oil and water, and the resulting emulsion could be switched between oil-in-water and water-in-

oil. The emulsification also resulted in a new method to prepare hollow spheres. The hybrid particles were

also used as a catalyst support, and the as-prepared catalysts performed well in the nitrite hydrogenation.

Figure 2. Self-assembly of Janus hybrid particles via host-guest interactions
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