
HOW TO DESIGN BODY CARE FOAM 
USING SCIENTIFIC NUMBERS

 � Quantify foamability   
 � Track foam stability   
 � Measure moisture   
 � Evaluate bubble size and structure 

Bubble radius = 68 µm

Liquid content = 17%

Vmax = 131 mL



The words body care already say it: consumers 
couldn’t care less about the scientific numbers that 
describe foam. They want to brush their teeth with 
just the right amount of foam. They want smooth, 
moist shaving foam that doesn‘t dissolve before the
hair softens. They want bath foam that dissipates at 
the right time and doesn’t need to be rinsed out of 
the tub for minutes on end.

If you want to give customers what they want by 
developing products that meet these demands, 
then you need to care about the numbers. Solid 
numbers that describe all aspects of foam: its  
formation, stability, moisture content, and  
structure. Numbers that can be reproduced  
everywhere and by everybody. Let us show you 
how to obtain these numbers with scientific foam 
analysis.

WHY YOU SHOULD CARE ABOUT 
NUMBERS

How to quantify foam production

To create the desired bubbles in body care foam, 
air is mixed into the liquid by hand or with a  
nozzle. But to measure how much foam can be 
produced from a certain amount of liquid and 
to compare products requires foam production  
methods that are highly reproducible. 

To simulate air being forced through a body care 
fluid, electronic flow control can be used to press 
a defined gas volume into the sample liquid with 
an equally defined flow rate. When emulating 
mechanical foam formation, repeatability can 
be achieved by stirring, provided that precisely  
shaped blades do the job with programmed speed 
and time.

Since foam is largely opaque, the obvious choice 
is to use light for detecting the height and volume  
of foam produced in a cylinder. This is how we  
translate the amount of foam into figures.



How to obtain values for moisture

The cleaning power and, equally important, the 
sensory perception of foam is closely related to 
moisture content. In obtaining values for the  
foam’s liquid content, the trick is to identify not 
only the upper edge of the foam but also the  
transition between liquid and foam. We know 
how much liquid was put in before foaming, so 
the liquid „missing“ after foam formation must 
be bound in the foam bubbles. This gives us the  
proportion of liquid in in the foam.

In addition, measuring liquid content directly using 
the difference between the electrical conductivity 
of the liquid and of the foam is an elegant method 
well established in the scientific literature. 

How to express bubble structure in numbers

The seemingly most abstract aspect of foam is also 
the most instructive for foam design: the bubble 
size and structure. The smaller the bubbles, the 
greater the surface area, which enhances con-
tact between body care ingredients and the skin. 
Round bubbles are a sign of wet foam, whereas 
polygonal bubbles indicate that the foam is rather 

dry.

We found a way to get clear two-dimensional  
video images of the foam structure. The camera  
is aimed at prisms that are directly mounted 
on the glass wall of the measuring column. An  
intelligent algorithm evaluates the resulting 
image and determines the number of bubbles per 
unit area and the absolute size of each bubble. 
Not only does this provide the mean bubble size 
and its statistical distribution, but it also delivers  
complete video documentation of a foaming  
experiment.

Controlling decay time 
and bubble size: with 

just the right foam  
structure and stability, a 
foam bath can become 
a heady experience for 

all the senses.

Directing light with prisms: a trick to obtain  
2-dimensional foam structure images.



only the maximum volume after foaming but also 
the temporal course, for which the observation 
time and data rate can be set at will. This gives us 
solid numbers such as the foam‘s half-life.

IT’S ABOUT TIME

So far, we‘ve talked about describing foam with 
numbers as though it were made of some stable 
material. In reality, it’s quite the opposite: foam 
starts changing as soon as it is created. Gravity 
drains liquid out of it, bubbles collapse or merge 
into bigger bubbles – in short, foam is subject to 
decay over time.

The foam stability required depends on the type 
of product: foam for shaving must be more stable  
than that for washing, but long-lasting foam from 
toothpaste might be annoying. To design just 
the right foam for a certain body care application  
means gaining control over time dependency.

How to evaluate foam stability 

The most obvious sign of foam decay is simply the
decrease in volume due to collapsing bubbles –
with bath foam, you can even hear it happening. 
When we analyze foam height, we determine not 
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Dispensing plenty of 
moist foam containing 
skin care agents while 
keeping drainage at 
bay: it may look easy, 
but in fact it involves a 
considerable amount of 
research.

Measuring foam and liquid height over time provides 
a vast number of parameters for foam formation, 
stability, and moisture.



How to measure drainage speed 

Foam lamellae consist of liquid films stabilized  
against gravity by surface-active substances  
(surfactants). Or more precisely, partly stabilized, 
because foam tends to dry out over time. We 
help quantify this often unwanted drainage by  
measuring the gradual decline in the foam’s liquid 
content.

 
Overall values for drainage speed can be obtained 
from the rising liquid level beneath the foam column. 
A more sophisticated but also more instructive way 
to measure drainage is to detect the change in  
electrical conductivity over time at different levels 
along the foam column. In this way, we can closely  
follow the liquid on its way down.

How to track changing foam structure

Drainage is the first sign of destabilization, often 
long before foam actually collapses. This makes 
drainage speed a good measure of stability of 
long-lasting foams. The same applies to foam 
structure, because the bubble size and statistical  
size distribution also change before decay  
becomes a macroscopic behavior.

Homogeneous bubble size is also a measure 
of foam’s sensory quality, but what is most  
interesting is that the size distribution is also  
linked to the speed of decay. This is due to an  
effect called Ostwald ripening, where smaller 
bubbles become even smaller and ultimately 
vanish while “pumping up“ the larger bubbles. 
This is an unstoppable, self-accelerating decay  
mechanism that can be prevented only by  
creating homogeneous foam in the first place. We 
can analyze the entire time course by extracting 
structure-related values from each frame of the  
recorded video.

Foam significantly 
enhances the sensory 
experience when you 

wash your hands with 
an otherwise low-lather 

bar of hard soap – and 
it improves the cleaning 

effect.

The foam should contain 
plenty of moisture, but 

does not have to be 
particularly stable.
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Science is complex, but when used for product  
optimization or quality control, scientific tools must 
be as simple as possible. Our mission at KRÜSS 
for over 200 years has always been to build  
instruments that apply proven scientific  
methods with maximum ease of use. With  
automated technology, we create devices that  

offer great versatility while keeping necessary 
user intervention to a minimum – sometimes to 
as little as a single click. Our solutions incorporate  
incorporate the know-how of our application  
experts, who work closely with research and  
development engineers as well as quality  
managers across multiple industries.

THE SCIENCE OF MAKING THINGS EASY

Where do all the numbers come from?

The different ways of achieving values for  
foamability and foam stability, moisture, and  
bubble structure converge in one and the 
same modular instrument: the Dynamic Foam  
Analyzer – DFA100. When we describe this device 
as “modular,” we do not mean it offers “either/
or” functionality, but rather “as well as.” This is  
because, when fully equipped, it can deliver all the 
values discussed simultaneously in one and the 
same foaming and decay experiment.

We are certain that the scientific analysis methods 
of the DFA100 and the numbers it provides can  
support you in designing and improving your body 
care foam.

The Dynamic Foam Analyzer – DFA100 provides a huge 
range of numbers in one easy-to-perform measurement.


