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Design of hybrid nanoparticles for electrophoretic ink displays   
 

E-Paper is a reflective bistable display technology with paper-like readability and very low 
power consumption. The technology is based on electrophoresis and involves the motion of 
oppositely charged white and black pigment particles between two planar electrodes in response 
to an electric field, thus creating the contrast. If this technology is now mature, the electronic 
books that are on the market such as Kobo, Kindle or PocketBook, have only white & black 
screens. Thus, the research effort is focused of integrating color in E-readers.  

In this context, the objective of this PhD thesis is to elaborate polychromatic electrophoretic 
inks based on white and colored pigments. In order to ensure a good stability of the pigments in 
apolar medium and a fast response under the electric field, we propose to develop a robust 
pigment encapsulation method allowing to control not only the particle density, and their 
dispersion in apolar medium but also their surface charge properties via the use of polymers as 
stabilizers. The latter will be synthesized by controlled radical polymerization (RAFT or NMP) 
and will incorporate acidic or basic functional groups in order to generate charges in apolar 
medium. Model latex particles also containing acidic or basic groups in the stabilizing block will 
first be synthesized by self-assembly of block copolymers in organic media to gain insight into the 
mechanism of surface charge formation by modulating the acid-base character of the particles 
with carefully chosen charge controllers (or CCAs). The role of the latter is to promote charge 
dissociation by stabilizing the ion pair. The same polymers will next be used to encapsulate the 
pigment particles. In both cases, the effect of the addition of CCAs on the electrophoretic mobility 
of the model particles and the encapsulated pigments will be studied using the NanoBrook Zeta 
PALS instrument (Brookhaven) that we will acquire during the project. 

The developed strategy will help to alleviate the weaknesses of current multi-steps encapsulation 
processes and will also allow fine control of the pigment surface properties and inter-particles 
interactions. Indeed, a better understanding of the mechanisms of charge formation in apolar 
media is a prerequisite for the development of high performance electrophoretic display devices. 
The knowledge acquired on these innovative synthetic chemistries should ultimately lead to the 
development of two-color electrophoretic inks with high contrast, short response time and good 
stability over time. 

The selected applicant will be (co)supervised by Elodie Bourgeat-Lami (CP2M) and Cyril 
Brochon (LCPO) both specialized in controlled radical polymerization and hybrid materials, in 
strong interaction with Manuel Gaudon (ICMCB) who will bring a complementary expertise in 
the synthesis of inorganic colored pigments.  



The thesis will include both fundamental and applied aspects and will take place at the CP2M 
with occasional stays in the partner laboratories. The PhD student will be immersed in a highly 
multidisciplinary environment encompassing polymer synthesis, pigment encapsulation, analysis 
of their physicochemical properties and testing in an electrophoretic display prototype. 

Profile. The successful candidate should have a master’s degree in chemistry and/or a chemical 
engineer degree. Rigorous and with good communication skills, he (she) will have to show 
strong motivation, curiosity and team work skills. A good knowledge of polymer chemistry 
(and associated techniques) along with a first experience in colloidal chemistry and 
polymerizations in dispersed media will be additional assets. 
 
Contact. Please send your application documents to Elodie Bourgeat-Lami (Elodie.bourgeat-
lami@univ-lyon1.fr) and Cyril Brochon (cyril.brochon@u-bordeaux.fr) by mail. These should 
include a cover letter, a CV, academic records and 1 or 2 recommendation letters, if possible. 
 
Web sites of: ICMCB, LCPO, CP2M  
Research Gate: M. Gaudon, C. Brochon, E. Bourgeat-Lami 

https://www.icmcb-bordeaux.cnrs.fr
https://www.lcpo.fr/people/faculties/cyril-brochon
http://c2p2-cpe.com/staff.php?name=bourgeat-lami
https://www.researchgate.net/scientific-contributions/Manuel-Gaudon-13470673
https://www.researchgate.net/profile/Cyril-Brochon
https://www.researchgate.net/profile/Elodie-Bourgeat-Lami

