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Rheolaser CRYSTAL is based on Diffusing Wave Spectroscopy
(DWS), a multiple light scattering technique. Light is scattered
by the microstructure inside the sample (droplets, crystallites,
etc.), creating an interference pattern (Speckle Image).
Variation of this image in time is directly related to the mobility
of the microstructure (Figure 1). The faster the Speckle Image
changes in time, the higher the mobility of the microstructure.
Mathematical analysis generates Micro-Dynamic (mD) curves
as a function of temperature or time. The response to thermal
cycles depends on the microstructure. Stable samples will not
show any variation in signal height, whereas unstable samples
will show an increase or a decrease in signal height, as
microstructure varies.

A 100% lipid-based ointment was used,
which was composed mainly of shea
butter (30%), vegetable oils and waxes.
Sample 1 showed the formation of
crystals after some weeks of storage (see
Figure 1). The texture deteriorated
significantly and left an unwanted
granular feeling on the skin. 

Ointments are made of a mixture of fatty compounds, such as waxes, oils, and different
kinds of vegetal butter (e.g. shea or cocoa butter). The final texture should be soft
enough while forming a strong network of wax crystals to enclose perfumes, active
principles, and other agents during storage over a wide range of temperatures (10-
35°C). With Rheolaser® Crystal, we have characterized ointments in two ways: 

1. Heating ramp analysis; 
2. Heating-cooling cycle analysis to evaluate thermal stability. 

The four different ointments were tested by using a heating ramp
from 10 to 80°C. During heating, fat crystals can undergo
polymorphic and/or melting transitions. These transitions are
accompanied by microstructural changes and therefore, by an
increase in the Micro-Dynamics. Peaks can be observed and
assigned to phase transitions. In Figure 2, the four ointments have
different signatures. Sample 1 has three different characteristic
peaks, of which the first starts at 20°C. This is the oil phase, which
is not correctly entrapped by the wax/shea butter network. The
second peak (44°C) is attributed to the shea butter crystals, and
the last peak (50-55°C) indicates the melting of the wax phase. 
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EXPERIMENT AND METHOD SET-UP
Figure 1. Schematical representation of the measurement set-up.

Figure 2. Example of µD as a function of time during thermal cycles

RESULTS AND DISCUSSION

To prevent this phenomenon, the formulator applied three different
strategies:
Sample 2 : Product was recrystallized;
Sample 3 : Cetyl alcohol was added; 
Sample 4 : Compritol 888® was added. 

Part 1: Heating ramp analysis
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Only one peak is observed for Sample 2, meaning that the
product is a perfect eutectic (crystallized at the same
temperature). The phase transition starts at higher
temperatures (>30°C), so the oils are more efficiently and
effectively retained. Sample 3 and Sample 4 show melting at
higher temperatures, however, cetyl alcohol did not induce a
eutectic product as two separated peaks can still be clearly 
 identified. Sample 4 shows one big melting peak at 50-60°C.
This ointment can be considered as eutectic with probably high
stability. However, the end-use properties were not satisfying as
the ointment was not comfortable to spread on the skin. 

The original ointment formulation 
led to the formation of shea butter crystals, an
often observed issue with this kind of product.
Recrystallization or the addition of high melting
lipid excipients (long chain fatty alcohols or fatty

esters) are both effective at improving the
temperature resistance by reinforcing the

crystal network. RHEOLASER Crystal is a useful
tool for the evaluation of cosmetic products.

With heating ramps, formulations are compared
and optimized, whereas thermal cycles help 

to assess the stability.  

Figure 3. 4 heating and cooling cycles between 20°C and 31°C for the
evaluation of heat resistance.
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Part 2 - Heating/Cooling cycles

As shown in the Part 1, the formation of crystals in
shea butter may be due to a processing problem,
and it can also be induced by environment
conditions such as temperature changes during
storage and transport. This can be simulated by
heating/cooling stress tests such as the following:
heating to 31°C for 15 minutes, and then cooling
to 20°C for 15 minutes, and so on.

Figure 4. Time gain of Rheolaser Crystal stability evaluation with thermal
cycles in comparison to Turbiscan and sizemeasurement 

Figure 3 shows the Micro-Dynamics during 4 heating and cooling
cycles for all samples. Sample 1 shows an important increase of
µD during the first heating to 31°C, as the oils and the soft fat
compounds start to melt and the oils are less retained. The
heating has a significant impact on the material. 

To quantify the restructuring capacity after heating and cooling, the
µD levels are compared in terms of peak height during heating and
the results are displayed in Figure 4 (first peaks were normalized). The
lower the variation of this parameter, the lower the impact of
temperature on the product.

In detail, the second heating peak in Sample 1 showed a large
decrease compared to the first peak, which means that the first
destructive heating caused very poor structural recovery. The
recrystallized Sample 2 showed an improvement in structural
recovery. However, the Sample 3 with cetyl alcohol and Sample 4 with
Compritol have only small changes, indicating that the structural
recovery is very good after the heating and cooling cycles. 
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