
MOTIVATIONMOTIVATION
The assembly of one and two-dimension 

colloidal structures using nanometer sized colloidal 
structures has shown promise for creation of novel 
materials for electronic or photonic applications.

However, three dimension with a high degree of 
organization remains a challenge since complex 
building blocks are required for such a system.

Here we present the fabrication process to 
prepare complex building blocks of Janus biphasic 
and triphasic nanocolloids. These colloids will be 
further selectively modified with DNA to achieve 
self- or directed assembly of the asymmetric 
nanospheres into 3D colloidal crystal assemblies 
using the complementarities of DNA-based 
hybridization.

MATERIALS AND METHODSMATERIALS AND METHODS

1. Preparation of  200 nm polystyrene (PS) nanosphere suspension in ethanol 
which contain 0.1% vol of Tween 80 or Tween 20.

2. Spin coat the PS nanosphere suspension on a clean substrate at 1,000 rpm 
to form monolayer of PS nanosphere.

3. Coat the PS nanosphere monolayer with gold by using a metal evaporator. 
Optimize gold coverage.

4. Redisperstion of the Au-coated nanoparticles by sonication and centrifuge to 
concentrate the suspension.

5. Characterization of Janus colloids by using a scanning electron microscopy 
technique (SEM ). 

SUMMARYSUMMARY
Anisotropic “Janus” particles were successfully prepared 
using a combination of spin coating and centrifugation 
process in conjunction with a metal deposition technique. 
The optimum conditions for preparing the biphasic particles 
of gold coated PS nanosphere with diameter of 200 nm 
were obtained. The thickness layer of the gold cap can be 
tailored by using the gold wire in the range of ¾”-2” long. 

1. Prepare and optimize the process for fabricating the larger 
size (2 µm) of Janus particles to create a building block for 
three dimensional nanoparticles array.

2. Utilized the spin coating and metal deposition technique for 
preparing tri-phasic “patchy” particles.

3. Modify the surface of bi - and tri-phasic particles and study 
their interactions with DNA stands. 

RESULTS (continue)RESULTS (continue)
Effect of gold coverage

Gold layer thicknesses increase with amount of gold used.
Gold wire of ¾”-2” long provide an optimum coverage of gold 

for  producing 200 nm Janus particles.

Effect of centrifugation during redispersion Janus 
particles
Excess gold and contaminates were separated out.
Janus suspension was concentrated.
Second sonication may be needed for particle separation.
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BACKGROUNDBACKGROUND
A“JanusJanus particleparticle” is a spherical microscopic 

particle that is composed of two physically or 
chemically differing hemispheres.

DNA ComplementaritiesDNA Complementarities
Paring of two strands of DNA with a specific 

sequence.
The hybridization between two DNA strands is 

due to hydrogen bonding.
The pairing of complementary DNA strands 

provides a unique strategy for programming
the assembly of objects at the nanometer 
scale. 

The assembly strategy is easily 
reversible and achieves minimum 
energy states. 
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SIGNIFICANCE & NOVELTYSIGNIFICANCE & NOVELTY

Use of the complementarily of DNA strands 
attached to different size colloids to specifically 
control colloidal assembly in order to create 
templates for preparation of 3D colloidal arrays of 
novel electro-optical properties.

RESULTSRESULTS
Preparation of polystyrene monolayer

•A monolayers of PS nanospheres were obtained via spin coating.
•The formation of monolayer depends on:
(1) Particle size (4) PS nanosphere suspension concentration 
(2) Surfactant type (5) Spinning speed.
(3) Solvent used 

Gold coating of PS nanospheres and effect of gold coverage

Monolayers of PS nanospheres prepared with two different surfactants.MonolayersMonolayers of PS of PS nanospheresnanospheres prepared with two different surfactants.prepared with two different surfactants.
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The flow chart of the Janus fabrication process.The flow chart of the Janus fabrication process.The flow chart of the Janus fabrication process.

Centrifugation and 
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OBJECTIVESOBJECTIVES
1.To develop a process that will enable high-rate / 
high-volume “bottom-up”, precise, directed 
assembly of “Janus” particles with anisotropic 
functionality using DNA hybridization.

2.To create templates for 3D colloidal array of with 
novel electro-optical properties.

Gold layer

PS nanosphere

Janus particles of PS 
nanospheres were 
obtained.
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