The hollow particles
Hollow particles are attracting a great deal of attention these days because of the a diversity of applicability of these colloidal particle such as; building blocks, functional materials, sensors, catalysis, piezoelectric, Li-ion batteries, drug delivery, and waste removal. Morton [1],[2] Also knowing as hollow capsules which have a variety of applications for instance micro reactors for precipitation, crystallization, polymerization reactions, enzymatic and heterogeneous catalysis. Claire S. [1]. In diameter of micro-capsules there are many applications for using it for instancing in textile, agricultural industries, pharmaceutical, adhesive, cosmetic, and food. [1]

It could control the diameter of the hollow by control the particle size between micro scale to nano-scale and the thickness can be controlled with nanoscale

There are a range of methods at this time used to produce stable, hollow spheres. These consist of nozzle reactor processes, sol-gel which is emulsion/phase separation procedures, and sacrificial core techniques. Frank [1][2][3]

We can approaches produce hollow spheres in the micrometer to millimetre size range by using the nozzle and sacrificial core techniques, whereas sol-gel methods afford hollow spheres of nanometre to micrometer sizes.
Advantages and disadvantages
The disadvantages are harsh conditions are employed in some methods, making them unsuitable for the encapsulation of sensitive materials, and encapsulation of materials after their formation is often difficult. Other disadvantages are the lack of control over size, geometry, wall thickness, and wall uniformity of the hollow spheres produced which caused a limited commercialization
Polymer Structure sizes

Structure of nano-particles :
Ther is many different tybes of structure this was reported from many case studies One of the structures is nanocomposite particles We can see in the figer[ ] below

Masuo et el Divided into several sections which can be listed as follows
· First, the particle consisting of surface and internal part in a macrostructure.

· Second, there are a single phase, ordered multi phase, or random multi phase on each layer on the surface of core and shell.

· Third, any phase be able to be crystalline in the molecular arrangement or non-crystalline.

· Finally, the layers and phases are assembled by utilizing covalent bonding, van der Waals force, electrostatic force, hydrogen bonding?etc. Mostly phase and layer are assembled by using the covalent bond, magnetic, hydrogen bonding, and electrostatic force.[4]
Preparing latex particles :
There are many ways for preparing latex particle. It is also available commercially, however, these some of the presses to produce these particle latex for instance by hollow polymer latex particles, Aggregated Latex Particle, Coagulated Latex Particle.
Produce hollow polymer latex
Lee et al have invent this kind of preparing hollow polymer latex which is comprises the use of methacrylate ester monomers, vinyl esters of carboxylic acids or mixture thereof which are hydrolysable and swellable at higher temperatures in alkaline environment and they suggest that could be these particle a hard shell encapsulate[5].

Two methods were mention by Lee et al which is need to have an acid or acidic monomers to make possible swelling to happen at room temperature:
1. By swelling core-shell polymer particles including cores which contain acid with an unstable base or a stable base.

2. Introducing a non-polymer acid to an early stage of the multi-stage polymer particles instead of copolymerising acid.
The disadvantages of using the acid polymer are that polymer is easy to attraction with water which might make it not easy to encapsulate the core with the shell polymer because polarity of the core tends to be with the polymer water interface on the surface of the particle.[]
Produce Aggregated Latex Particle:

Coagulated Latex Particle:
Advantage of using hollow particles is its application on coating for example in paper or paint and improve use it in paper which coating gloss, therefore, this could reduce of use expensive pigment for instance TiO2

