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Fig. 7: 
Representative  
a) ESEM images (P2VP - modified 

area is enclosed by dashed line 
and PtBA area possesses rasp-
berry morphology) 

b) Fluorescence microscopy image 
of bifunctional PtBA-P2VP deco-
rated Janus particles 

c) Fluorescence microscopy and  
d) Optical microscopy images for 

PAA/P2VP JPs 
(Reproduced from references [27-
28] with permission by the Ameri-
can Chemical Society) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

mers with different hydrophobicity, polarity and responsive behav-
ior. It was demonstrated that the synthesized Janus particles pos-
sess a sharp interface between the constituent phases (Fig. 7a, b) 
[27-28]. 

 
 

 
 
In particular, JPs decorated by two oppositely charged polyelectro-
lytes – polyacrylic acid (PAA) and poly(2-vinylpyridine) (P2VP) – 
demonstrated reversible aggregation/ stabilization behavior de-
pending on pH which are caused by electrostatic repul-
sions/attractions between the parts of the particles (Fig. 7c, d)  
[27-28]. We believe that switchable Janus particles decorated with 
two sorts of responsive polymers can be used for controlled stabili-
zation of emulsions and regulation of the molecular transport at 
interface between immiscible liquids. 
 
Conclusions 
 
The ability of mixed brushes for switching was shown, where by 
external stimuli wetability, charge, salt content etc. can be changed. 
Computer simulation helps to understand the switching process 
and density distribution in the brush. A combination of brush layers 
with surface roughness can amplify the effects and ultra-
hydrophobicity is achieved. Applications of the brush layers are 
discussed. Those include the control of flow of liquids on surfaces, 
which is utilized in microfluidics and separation of emulsion com-
ponents. Smart Janus particles decorated with polymer brushes 
can lead to design of novel switchable surfaces and interfaces. The 
examples shown only represent a small fraction of possible appli-
cations, and we have left out for instance bio-related applications in 
this review. So we believe that polymer brushes will be used in the 
future in many areas and that their multi-talented properties will 
help to solve many problems in our everyday applications. 
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