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ABSTRACT

years. The outstanding performance of
the MIRAGE line of borosilicate pigments offers unparalleled opportunities
for achieving superior results.

MIRAGE borosilicate pigments represent a new variety in the well-known
class of pearlescent pigments. Consisting of flake-shaped transparent particles coated with high refractive metal
oxides, at first glance they show the
same structural features as traditional
mica-based interference pigments.
However, in contrast to natural mica
flakes, innovative artificial borosilicate
substrates with tailor-made properties
achieve optimum interference effects
in combination with outstanding transparency unrivalled by any mica-based
pearlescent pigments. Thanks to the
achromatic and highly transparent substrate and an advanced metal oxide
coating technology, MIRAGE borosilicate pigments exhibit unique colour
purity and extraordinary gloss.
Borosilicate pigments are especially
suited for transparent application systems such as lip gloss to showcase their
exceptional performance and open up
new possibilities for formulators looking
to enhance the eye-catching effects
achieved in colour cosmetic products.
The growth rate of lip products containing borosilicate pigments is significantly above that of any other applications
such as nail or eye colour cosmetics
using such pigments over the past five

Borosilicate vs. natural mica
flakes
A common feature of all gloss
effect pigments is a flake-like
structure which enables directional reflection of incoming
light and hence, gloss effects.
[1]
Borosilicate pigments belong
to the group of pearlescent effect pigments which are generally composed of low refractive
transparent platelets like mica
coated with high refractive
metal oxides, e.g. titanium dioxide or iron oxides (Fig. 1). In
the first step, an amorphous
and still fragile coating consisting of metal oxide hydrates is
deposited on the flakes. In order to increase the stability and
to enhance the effect, a thermal
treatment follows which results
in pearlescent pigments with a
high refractive crystalline metal
oxide coating layer.
This structure creates interfer-
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Figure 1: Coating of a transparent substrate with titanium dioxide.

Figure 2: Pearlescent pigments – a kaleidoscope of colours.

Since decades, natural mica,
an alumosilicate mineral with
an intrinsic multi-layer structure, was and still is used as
the state-of-the-art substrate
for manufacturing traditional
pearlescent pigments. This material unavoidably shows some
basic deficiencies like variations in the composition due to

ence effects leading to selective reflection of distinct colours thereby creating the typical pearl luster as frequently
found in nature. Depending on
the thickness of the metal oxide
coating, pearlescent pigments
mimic a full range of rainbow colours as well as earth tone and
golden colour shades (Fig. 2).
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SEM picture mica: layered structure

SEM picture borosilicate: uniform shape

microscopic view of uncoated
substrates (mica vs. borosilicate

Figure 3: Natural mica vs. borosilicate flakes.

MIRAGE pigments are based
on innovative artificial borosilicate platelets with well-defined
characteristics. Thanks to excellent surface smoothness, uniform individual particle thickness as well as exceptional
transparency, these achromatic flakes represent an ideal substrate for achieving optimum
pearlescent effects (Fig. 3, right
hand side).
The superior visual appearance
of MIRAGE borosilicate pigments compared to traditional
natural mica based pearlescent
pigments stands out in a microscopic view (Fig. 4).
The titanium dioxide coated mica pigment with red interfer-

naturally occurring deviations.
As mica flakes need to be milled down and further processed to obtain the appropriate
particle size fractions for pigment production, irregular
shaped micro-scale platelets
with many scattering sites (e.g.
the edges) are created. Moreover, thickness deviations within single particles and also
among particles may result as
milling causes random breakage and delamination of the
flakes. Individual mica flakes
show various interference colours due to their thickness variations (see microscopic picture
in Fig. 3) – another limitation for
the final pigment performance.
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Figure 4: Traditional pearl pigment (left) vs. MIRAGE high performance pigment
(right) in microscopic view.

ence colour on the left hand
side shows a significant colour
deviation from particle to particle caused by the background
colour of individual mica flakes
and by inhomogeneous metal
oxide coating layer thickness.
In contrast, the titanium dioxide
coated borosilicate flakes on
the right hand side appear in
almost uniform red colour due
to the achromatic nature of the
artificial substrate and to the
homogenous thickness of metal oxide coating achieved by
superior coating technology.

also other comparable stateof-the-art borosilicate grades.
This milestone in effect pigment
performance is due to Eckart’s
proprietary technology leading
to extremely smooth pigment
surfaces which optimize gloss
and offer unique colour purity
(Fig. 5).
The microscopic view of
MIRAGE Glamour Red (right
hand side) effect versus a stateof-the-art borosilicate grade
(left hand side) with red interference clearly illustrates the
advantage of the MIRAGE pigments consisting of flakes of
rather regular shape with only a
few edges, very smooth and
homogeneous titanium dioxide
coating. On a macro scale,
these characteristics allow optimum colour purity and maximum colour strength. In contrary, the effect of the customary grade shown left is significantly weakened by the colour

MIRAGE high performance
pigments vs. standard
borosilicate pigments
Taking a closer look at available
pearlescent pigments on the
cosmetic market, it becomes
obvious that MIRAGE pigments
not only outperform traditional
mica based effect pigments but
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Figure 5: MIRAGE vs. standard borosilicate pigments (microscopic view).

deviations visible in the microscopic scale. The same principles apply for other interference
colours of the MIRAGE product
line, such as Glamour Gold,
Blue or Green, each offering
unique colour intensity and purity due to the homogenously
coloured single particles.
Another important parameter
contributing to the outstanding visual properties as well as
to the excellent skin feel of
MIRAGE pigments is their
tightly controlled particle size
distribution. This characteristic
plays a key role in achieving
high performance interference
effects. Careful removal of the
finest particles is essential to
create the highest luster since
these small particles strongly
contribute to the creation of
diffuse scattered light. Concerning sensory effects, even a

small amount of oversized particles can negatively impact the
skin feel. The MIRAGE borosilicate pigment range offers
particle size fractions with an
extremely narrow size distribution containing significantly
less fine and coarse particles
than customary grades in the
market.
The importance & use of
borosilicates in cosmetics
A field survey conducted with
the Mintel database on new
product launches containing
borosilicate pigments over the
last five years shows an interesting result:
Borosilicate pigments were
found to be predominantly
used in lip colour cosmetics. In
2008, the number of new
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Figure 6: New products launched in Europe containing borosilicate pigments.

launches in Europe for this application field was four times
higher than in nail or eye colour
cosmetics (Fig. 6).
A similar picture emerges for
Asia and US – again a significantly higher number of new
product launches in the field of
lip colour cosmetics is found.

systems like lip glosses and
gels. Thanks to their physiological harmlessness, borosilicate
pigments are well suited for the
use in any kind of colour cosmetic or personal care application. The MIRAGE pigment
range offers a large palette of
various visual effects. In order
to benefit from this versatility,
particle sizes and colours
should be jointly considered
(Fig. 7).
Depending on the particle size
one can achieve very elegant
and graceful effects when using
particle size fractions around
15 - 70 µm and, in contrast to
this, very luxurious and glittery
effects when using coarse fractions containing particles with
up to 150 µm. The final visual

MIRAGE borosilicates in
cosmetic applications
In principal, the colouring options of MIRAGE borosilicates
are comparable to mica based
pigments, but due to their controlled and homogeneous particle thickness and high transparency, they exhibit much better colour purity and higher
gloss, especially in transparent
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Figure 7: Particle sizes and effects.

effect in the cosmetic application not only depends on the
chosen particle size, but also
on the pigmentation level as
well as on the characteristics
of the application system. Very
low pigmentation levels (0.010.6%) can be used in transparent systems, whereas higher
pigment concentrations (1-3%)
have to be used in opaque systems like waxes, lotions and the
like.
For lipstick and lip gloss applications, pearlescent pigments
based on borosilicates can be
used in any systems to enhance the optics without regulatory limitations. Smaller particle size borosilicates can be
used alone or in combination
with other pigments at low use
levels around 5% to enhance
and support the luster of lip
glosses or lipsticks leading to
a ”water-shine” effect. When
coarser particle size fractions

are used, the resulting effect on
the skin is highly sparkling and
of less homogeneous shine as
each single pigment particle
can be detected by the human
eye (Formula: Glossy Lipstick).
MIRAGE borosilicate pigments
are recommended for use in
emulsion systems to create
highly glamorous and exceptional effects because of their
transparency. Due to their synthetic origin, interference borosilicate pigments consist of a
purely white powder and therefore do not influence the bulk
colour of the final emulsion.
However, the pigment loading
strongly depends on the opacity of the emulsion and should
be adjusted accordingly. Low
concentrations are to be used
in more transparent systems
and higher pigment concentrations should be used in opaque
systems (Formula: Water-inSilicone Body Lotion). The use
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of scattering ingredients like
titanium dioxide pigments can
decrease or even destroy the
shimmer effects.
If working with clear gels instead of opaque emulsion systems, the beauty about utilizing borosilicate pigments is
that in most cases, very low use
levels of even 0.1% will exhibit
eye catching effects. Hence
MIRAGE pigments can, for example, be used to formulate especially glittering and sparkling
hair gels or body highlighting
gels.
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CONCLUSION
MIRAGE pigments offer superior colour purity and gloss effects which are highly relevant
for transparent or glossy application systems like lip stick or
lip gloss. Due to the high transparency of the MIRAGE pigment flakes, they are ideally
suited for numerous cosmetic
applications giving formulators
the opportunity to create polychromatic effects.
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