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Abstract: - In this job, through the microfluidic method, we portray the synthesis 
of novel, electrically and magnetically dual-driven Janus particles for a hand 
writable spinning wheel screen. One quadrant of the Janus cells includes a load 
transfer unit that enables the screen image to be regulated by adding a voltage and 
metal micro electrons, allowing typing by introducing a gravitational current to the 
screen. We manufactured a spinning wheel screen using these Janus ions and used 
a magnet to test the electrical colour filter and handwriting. 
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Introduction: -  

Recently, digital document (e-paper) screen systems combining the characteristics 
of document and electronic rewritable screens have drawn publicity for their 
distinctive characteristics, including small energy consumption, elevated visibility, 
mobility, thinness, and light weight. Several kinds of screens are already 
recognized as e-paper exhibits, such as electrophoretic exhibits of cholesteric 
liquid crystal screens of electro chrome exhibits and shows of micro 
electromechanical system (MEMS)[1]–[4]. 

A winding wheel show consists of bicolored micro particles [5](recognized as 
"Janus" electrons) deposited in a transparent elastomer silicone layer sandwiched 
between two simultaneous electrodes. Over each hemisphere, Janus particles have 
distinct colors[6]–[11] and charging characteristics. Through the electrical 
anisotropy arising from the distinct charging characteristics for each hemisphere, 
Janus droplets bend when a voltage is introduced across a couple of two electrodes 
according to the orientation of the electrical field. Thus, the screen colour can be 
governed by altering the voltage path. 
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Working: - 

A combination of an isobornyl acrylate monomer and a 1,6-hexanediol diacrylate 
monomer at a weight proportion of 20:1 was the acrylic monomer used in this 
study. Two kinds of nonionic polymeric surfactant, 2 wt, to promote pigment 
dispersion and super paramagnetic nanoparticles. n. By adding the pigments and 
super paramagnetic nanoparticles, the viscosity of black and white monomers 
increased and became different. The viscosity distinction can trigger the synthesis 
process to mix two colors. To combine the black and white monomer viscosity, 2 
and 4 wt. The blue monomer and yellow monomer were introduced simultaneously 
to the percentage of isobornyl acrylate polymers. The viscosity of both monomers 
became about 60 mPa s after the addition of isobornyl acrylate resin. The isobornyl 
acrylate polymer was made from the isobornyl acrylate monomer's photo 
polymerization.  

Conclusion: - 

In conclusion, we demonstrated a method to fabricate an electrically and 
magnetically dual-driven twisting ball display. By examining the electric 
discharge, we determined a recovery mechanism for magnetic handwriting right 
after cutting off the voltage. The dual-driven twisting ball display is applicable to 
e-writers and electronic whiteboards. Moreover, because writing and drawing are 
indispensable features of paper, this technique brings the functionality of epaper 
closer to that of real paper. 
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