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A growing number of particle
technologies and options have
appeared in the last few years.
Melanie Cummings, Patrick
Cappillino and Michele Ward discuss some of the particles available today, examine their utility
and provide some formulating tips
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osmetic particles
are today most
often regarded as
colourful, visual
actives that catch
the consumers' eye on the shelf at
retail. Yet increasingly particles are
also performing more technically
functional roles such as delivering
active ingredients or exfoliating the
skin. At the same time, marketers are
becoming increasingly aware that
cosmetic particles are effective in
increasing product sales, a trend that
seems to be well underway and is
showing no sign of abating.
Visible, suspended cosmetic particles can perform various functions,
which otherwise may not be available
to formulators because of an ingredient's insolubility or general incompatibility in the continuous phase. A
specific example of a problem solved
by inclusion of particles in a formula is the use of jojoba ester particles
containing vitamins A and E in a
clear, aqueous gel. It would be difficult to achieve clarity in an aqueous
gel containing these hydrophobic
ingredients alone. However, since the
active ingredient is contained in cosmetic particles, they are mechanically, not chemically, suspended. The
vitamins retain their functionality
while having little, if any effect on
gel clarity, thus removing a difficult
variable for formulators.
Cosmetic particles can also provide
tactile appeal for a formula.
Depending on the intended function
of a product, the presence of visible
yet discreet particles can help the consumer perceive that the product is carrying out its intended function, such
as exfoliation or delivery of an active
ingredient. Cosmetic particles of different composition and size allow customisation of the hardness, feel and
'play-time' of the particle {ie, how
much pressure and friction must be

Cosmetic
particles are
known to
increase
product sales
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applied to deliver the active ingredient) that may influence this effect.

Delivery pa1iicles
Delivery of actives via cosmetic particles may also increase the efficacy of
such actives. For example, studies
have shown that vitamins A and E carried by a lipid particle enhance skin
hydration
relative to controls.
Interactions between the lipid-based
particles and lipid bi-layers in the skin
allow better penetration of the stratum
comeum.
Two general strategies for designing cosmetic particles to deliver active
ingredients are:
• to encapsulate it
• to carry it homogeneously dispersed in the particle
Encapsulation consists of a core
active ingredient, which is prevented
from coming into contact with the continuous phase or the external environment using a protective coating.
Among other things, this coating can
consist of lipid bi-layers, cellulose,

starch or other polysaccharide materials. Though encapsulation holds a
great deal of theoretical appeal, it poses
difficulties when it comes to large particles. This strategy is often employed
in small particles (sub-micron to tens
of microns) such as liposomes and
nanosomes, which are usually not
obvious as discreet particles in the formula. A problem with encapsulation is
that it can be very difficult to control
when and where the particles release
their core active ingredient. They can
break during shipping, processing or
dispensing, or indeed they may not
break at all. In addition, larger particles making use of encapsulation by a
polysaccharide coating may leave a
shell or residue after the active ingredient has been delivered, which consumers may find disagreeable, and are
therefore not recommended for use in
leave-on products.
By homogeneously dispersing an
active ingredient in a cosmetic particle, a vehicle for delivery may be created that avoids some of the downfalls
of encapsulation. Both natural lipid
materials (eg jojoba esters, soybean
wax/oil and rice bran wax) and synthetic waxes (eg polyethylene, microcrystalline, octyl palmitate and
various combinations) are available as
bases for active-containing particles,
providing a range of available hardnesses and melting points. Actives
such as vitamins, essential oils, emollients and colourants can be delivered
to the skin as the particle is rubbed in,
leaving no debris. Inactive ingredients
such as glitter or fragrance can also be
carried by these particles. Formulators
may also tailor the play-time of the
particle. These particles are ideal as
vehicles for active delivery at load levels that can surpass 500/oin some cases.
In addition, natural lipids have other
benefits and the particles act as emollients. For example,jojoba esters have
been shown to be effective in skin
hydration.
Lipid particles incorporated in cosmetic formulas are a field of active
study. Since their applications have
mainly been focused on pharmaceuticals thus far, the effect of particles on
the efficacy of cosmetic formulations
is a relatively untapped field of enormous potential. Much of the research
so far is focused on small particles
known as Solid Lipid Nanoparticles
(SLN), and results show that their

inclusion in oil-in-water creams
results in marked skin hydration
improvement over controls. These
studies also show that the occlusive
nature of SLNimproves the efficacy of
UV-blocking formulations. Further
research will show whether larger lipid
particles maintain or even enhance
these effects.

f=xfoliating pa1iicles
One of the most popular functions that
cosmetic particles can contribute to
personal care products is exfoliation.
Exfoliation removes dead cells from
the surface of the skin, a process that
is important for healthy, smooth skin.
Skin cells turn over on an approximate
30-day cycle and flakes of dead skin
form daily. The benefits of removing
these dead cells include prevention of
dry skin and breakouts, and a softening and smoothing of the skin. Hard
cosmetic particles included in a formula provide mechanical exfoliation,
removing the layer of dead cells and
unclogging pores. In addition, it is
known that dry skin is better able to
receive moisturisers if the barrier of
dead skin has been removed by an
exfoliant. Thus, adding cosmetic particles to a formula that is designed to
moisturise will increase its efficacy.
There are several types of exfoliating particles on the market, each
with their own pros and cons. The
original exfoliating particles came
from ground nut shells. These have
appeal in that they are 'natural' but
they have limits since they are available only in one colour - brown. They
also have sharp edges and can cause
microlacerations.
Later, particles made from polyethylene were introduced. Initially,
these also had colour limitations and
were only available in white. In addition, instead of being spherical, they
were made from shredded polyethylene. Now they are available in many
colour options and are available in a
spherical form. Exfoliating particles
are also available in the same size
ranges and a variety of colours made
from synthetic waxes such as microcrystalline wax.
More recently, exfoliating particles
made from plant and plant-derived
waxes appeared on the market. These
waxes include hydrogenated jojoba
oil, jojoba esters, carnauba wax and
rice bran wax. These types of exfoliating beads are available in a variety
of colours and particle size ranges.

Visual appeal
The most straightforward function of
cosmetic particles is aesthetics.
Available in various colours and sizes,
their addition to cosmetic formulas

can create a stunning visual effect and
add value to the final product. While
dispersed pigments and dyes tend to
opacify a gel (Figure 1), particles add
colour and only partially occlude light
(Figure 2). Colouring a clear gel filters
the light passing through the gel,
allowing only light in particular
ranges of specific wavelengths to pass
through. On the other hand, if colour
is added to a gel through the use of
coloured particles, white light is still
able to pass through the gel. A much
greater degree of contrast is also made
available in a formulation by including coloured particles. A small amount
of one or several colours can be
added to a formula
to contrast
the
emulsion's natural
Figure 1 - This box illustrates
colour, a feat that
the effect obtained by
would be extremepigmenting a clear gel
ly difficult without
the use of discreet,
coloured particles.
Figures 1 and 2
illustrate the difference in appearance
between a dyed
gel versus a clear
gel with coloured
particles.
The size of the
coloured particles
can also affect
how light passes
through a medium.
By tailoring the
particle size, formulators can control the visual effect
created. For examFigure 2 - This box illustrates
ple, if larger partithe difference obtained by
cles are used and
using particles to colour
more occlusion of
clear
gel. The percent shadlight is desired,
ing is the same as that in
the better approach
Figure 1
may be to use
the same percentage of a smaller
particle
diameter
rather than increasing the percentage
of the larger particles (Figure 3).
Figure 3 illustrates
the effect of using
equal weight percentages of larger
particles
versus
small particles. This
illustration shows
how the diffusion
of light is affected.
Another factor
is particle size distribution (PSD).
Particles with a very tight PSD dispersed in a medium have a very different appearance when compared to
particles with a wide variation in PSD

(Figure 4). Sometimes a more uniform
appearance of the particles is desired,
especially when they are large (800 to
1500 microns). Figure 4 illustrates how
mono-sized particles appear versus
particles with a size variation.

Formulation

considmations

The goal of formulating a product'
using particles is to create a stable suspension whereby the spheres will not
sink to the bottom or float to the top
over time. Stokes' law provides an
excellent model with which to conceptualise this problem. In terms of
velocity, Stokes' law is expressed as:
D2 x g
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where D = particle diameter,
g is the acceleration due to
gravity, Psis the density of the
solid, Pf is the density of the
fluid, µ is the viscosity of the
fluid and u is the rate of sedimentation.
This equation is used by engineers to calculate the rate of
sedimentation of spherical
solids in fluids. In formulating cosmetic products with
particles, an actual calculation should not be necessary,
,, rather the equation illustrates
the important variables and
how they will affect the rate
of sedimentation. Intuitively,
when Psis greater than Pf, the
particles sink (all terms except
g are positive, thus a negative
rate). With lipid spheres, Ps is
generally lower than Pf causing the beads to float (both
(Ps-Pf) and g are negative,
thus a positive rate). Stokes'
law also shows that particle
size and viscosity are factors
in rate of sedimentation. In
fact, the rate is proportional
to the square of particle diameter, so using a smaller bead
can be one strategy to help
create a stable suspension.
Also, as one might expect,
increasing the viscosity of the
continuous phase slows the
movement of the particles
through
the
continuous
phase.
The most useful technique in
suspending beads is not
directly treated by Stokes'
Law. This is the creation of a
polymer network to trap the beads.
Because of difficulties inherent in the
previously mentioned techniques,
such as temperature-related viscosity
changes during shipping, stabilising

ir11gredien·t:

particle technology

'macroemulsions' using a polymer
network can be extremely important.
This scenario can be visualised as an
invisible net throughout a formulation
that traps the particles in suspension.
Products on the market that accomplish this include various acrylate
copolymers and natural gums such as
xanthan and gellan. While the best
methods of creating stable suspensions optimise as many of these variables as possible, inclusion of one of
these suspending agents is essential
for a stable formula.
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Composition is the first issue formulators might consider when
selecting a soft particle to use. Two
of the options available
are
hydrophobic particles consisting of
oil soluble lipids and particles consisting of a matrix of cellulose or
similar polysaccharide materials.
This choice should be based mainly
on the material's stability or solubility in the formula and the desired
feel of the particle.
Lipid-based cosmetic particles are
available in several sizes and playtimes, made with either natural or
synthetic waxes. Softer lipid cosmetic particles, which are capable ofbeing
completely rubbed into the skin without residual debris, represent a versatile alternative to hard beads when
exfoliation is not the key function. If
exfoliation is desired, soft beads may
complement harder beads, delivering
vitamins or added emolliency. New
and innovative technology allows the
production of particles that are
extremely customisable in size, playtime and choice of active ingredients.
This technology produces beads of
extremely uniform particle size up to
2000µ. When made fromjojoba esters,
the variations in hardness are accomplished by blendingjojoba esters with
varying degrees of unsaturation,
making available soft, spherical cosmetic particles that are guaranteed to
be free of trans unsaturation.
Cosmetic particles that use a
polysaccharide base such as cellulose, cyclodextrin or agar are also
available in sizes comparable to
that of lipid particles, generally in
the l 000µ range. These beads can
be produced using the same technology as lipid spheres so the same
degree of monosizing is possible.
These soft beads are useful for carrying active ingredients and providing aesthetics in formulas that
might be hostile to lipid particles,
such as high surfactant or oil-based
products and for mild exfoliation.
Hard cosmetic particles can consist of completely hydrogenated
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Figure 3 - These boxes illustrate the differences in effect obtained from
using large particles versus small particles, using the same weight percent

Figure 4 - Both boxes contain the same weight percent of particles. The
box on the left illustrates the effect of using 'mono-sized' particles. The
box on the right illustrates the effect of using particles with a Gaussian
distribution

plant seed oil, natural plant wax,
ground nut shells or synthetic materials. In particular, spherical beads
made of hydrogenated jojoba esters
offer an excellent gentle alternative
to harsh chemical exfoliants such as
alpha- and beta-hydroxy acids and
physical exfoliatants such as polyethylene, pumice or ground fruit pits
and nuts. Test panel results have
demonstrated that cosmetic particles composed of hydrogenated
jojoba esters have exfoliation efficacy similar to other natural and
synthetic cosmetic particles while
causing markedly less discomfort,
which can be caused by microlacerations, for the subjects. Jojobabased exfoliative particles are
available in various colours and in
sizes ranging from 100µ to 900µ.
Similar cosmetic particles composed
of rice bran wax, carnauba wax,

polyethylene and microcrystalline
wax are also available.
Including cosmetic particles in a
formulation can provide value-added
enhancements. Whether it is to add
colour and contrast, to enhance emolliency, to deliver an active ingredient
or to exfoliate, cosmetic spheres and
beads are limited only by the creativity of the formulator. This explains their
rapidly spreading popularity in nearly
all areas of personal care products.
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