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Polymer micro/nano particles have been considered as one of the most attractive research areas
among the materials research community since they can be used in a wide range of applications. These
particles are usually prepared by a heterogeneous polymerization method derived from a monomer
(emulsion polymerization, suspension polymerization, dispersion polymerization, etc.) or from an
emulsion method in which a polymer solution is dispersed in the presence of a surfactant. In the method
described above, thermodynamically stable spherical particles that minimize the surface area are obtained.
The interface of these spherical particles is limited to the one-dimensional interaction at the contact point.
Thus, if we can create the non-spherical micro/nano particles, especially disc particles that have flat
surface, two-dimensional interactions could be expected which will allow the particles to interact with
each other at the surface. This will improve the reactivity which lead to the expression of various functions.

The purpose of this study was to establish a new fabrication method for micro/nano discs and to
clarify the unique characteristics of the surface of polymer discs. Furthermore, with a view to mass
fabricating micro/nano discs, we also aimed to establish a one-pot fabrication method by utilizing the roll-
to-roll coating technique. This thesis is composed of 5 chapters, and the outline of each chapter is shown
below.

Chapter 1 is an introduction; the fabrication methods of polymer particles were explained. It can be
classified in to two groups namely; the fabrication method that derives directly from monomer and the
one that is from preformed polymer. The applications of polymer micro/nano particles and discs were also
described in this chapter. Thereafter, the limitation of current processes for fabrication discs were stated
which leads to the motivation of this study.

In Chapter 2, we explained and discussed in details about a facile method to fabricate polymer discs
by hot-press process combined with a sacrificial matrix technique. This proposed method can be applied
for a different kinds of polymer microspheres with a wide range of size to fabricate polymer discs. The
interfacial adhesion of these polymer discs can be improved from the microspheres, owing to their larger
contact surface area in geometry. This is expected to improve their performances in both particle-based
targeted drug delivery and latex turbidimetric immunoassay.

In Chapter 3, we successfully propose a new method to continuously fabricate polymer micro/nano-

discs in a one-pot manner with the combination of polymer blend phase separation and a roll-to-roll



coating process. Since both major component (PVP) and coating substrate can be easily dissolved in water,
discs could be collected by repeatedly washing with water in a one-pot manner. The size and aspect ratio
can be adjusted by adjusting the fabrication conditions, namely the blend ratio and the total polymer
concentration. This process also applicable to fabricate micro/nano-discs with other polymers, such as
PLGA, PBMA and PCL, to demonstrate the universality of this method.

In Chapter 4, we successfully propose method to fabricate elongated polymer micro/nano discs with
higher aspect ratio and larger contact surface area. The combination of phase separation and a roll-to-roll
coating process with a stretching method was used in this method. The aspect ratio of the elongated discs
can be increase up to 2.3. The estimated contact surface area increased about 1.8 times from controlled
discs (non-stretching). These elongated discs showed the best adhesiveness over discs, spheres, and
elongated spheres by water-dropping test which is strongly related with the contact surface area. Moreover,
there is high possibility to apply this process with a wide range of polymers only if apparent phase
separation morphology with PVP could be obtained.

Chapter 5 summarizes all of the results obtained in Chapters 2-4, and described future prospects. This
work is still at an early stage, however, we believe that the development of a large-scale, continuous
fabrication method for polymer micro/nano-discs and elongated polymer micro/nano discs with higher
aspect ratio would enhance the utilizing of polymer particles in a wide range of applications such as drug
delivery, biomedical imaging, surface coatings, etc. Specifically, the improving of adhesiveness by this
proposed method is expected to improve the drug carrier efficiency by fully utilizing the ability to delivery

drug to the targets.
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