
IMPROVED PERFORMANCE OF 
VOLATILE BIOCIDES AND PESTICIDES 
WITH WACKER CYCLODEXTRINS

Biocides and pesticides are often used 
in the medical, agricultural, household 
and industrial sectors. Both synthetic 
and naturally occurring substances 
can be volatile, which limits their range 
of use or makes it necessary to apply 
them several times. Adding WACKER 
cyclodextrins to a formulation may  
increase its useful life, while reducing 
the frequency of its application. This 
gives formulators more options and an 
advantage in the marketplace.

Background
The efficacy of biocides or pesticides is  
dependent on the amount of active pro-
vided at the target site. Some actives 
have a high vapor pressure, which causes 
rapid evaporation, resulting in unneces-
sary waste. 

Encapsulation with WACKER 
Cyclodextrins
CAVAMAX® and CAVASOL® cyclodextrins  
are a well-known group of natural carbo- 
hydrates which, in water, can encapsulate 
organic molecules in a reversible equilibri-
um-controlled process. This ‘molecular  
encapsulation’ effectively modifies the 
properties of the organic guest molecules, 
e.g. reducing their volatility, extending the 
release over time, improving stability and 
water solubility.
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CREATING TOMORROW’S SOLUTIONS

Schematic Representation of
a Cyclodextrin-Guest Complex

WACKER Cyclodextrins Can Reduce Unnecessary Product Loss Due to Volatile 
Actives

 2% geraniol   2% geraniol + W7M (1:0.5) phys. mixture

Two samples of 2 ml of water-ethanol based formulations with a content of 2% geraniol were kept at 40 °C for several days. 
The formulation with CAVASOL® W7M shows a significantly delayed release.

WACKER cyclodextrins form complexes with lipophilic 
actives that can improve their product characteristics.
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WACKER CAVASOL® cyclodextrins 
• Improve the water solubility of organic 

actives
• Enable access to water-based formulations
• Enhance biological efficacy
• Reduce evaporation, which can help to 

either prolong the biological effect or  
reduce the concentration of active 

Advantages of WACKER Cyclodextrins at 
a Glance

CAVAMAX® and CAVASOL® are registered trademarks of 
Wacker Chemie AG.

Release Profile of Geraniol
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Wacker Chemie AG, Tel. +49 89 6279-1484
Wacker Chemical Corp., Tel. +1 888 922-5374 
info.biosolutions@wacker.com, www.wacker.com, www.wacker.com/socialmedia

The data presented in this information sheet are in accordance with the present state of our knowledge but do not absolve the user from carefully checking all supplies immediately on 
receipt. We reserve the right to alter product constants within the scope of technical progress or new developments. The recommendations made in this information sheet should be 
checked by preliminary trials because of conditions during processing over which we have no control, especially where other companies’ raw materials are also being used. The 
information provided by us does not absolve the user from the obligation of investigating the possibility of infringement of third parties’ rights and, if necessary, clarifying the position. 
Recommendations for use do not constitute a warranty, either express or implied, of the fitness or suitability of the product for a particular purpose.

Improved Product Retention
Some biocides and pesticides have a 
very high vapor pressure, which causes 
rapid evaporation of the active from the 
target site. There are several methods to 
reduce evaporation. One effective and 
economic option is the use of cyclodex-
trins, sometimes at very low ratios. 

Schematic Representation of a
Reversible Complex Formation

Gaseous Phase

Liquid Phase

Added as an inert ingredient to formula-
tions, cyclodextrins form reversible  
complexes with all lipohilic formulation 
components. The effect is a delayed  
release of volatile material from the liquid 
into the gas phase.

Versatile Formulations
Achieve Extended Efficacy without 
Changing Your Formulation 
The combination of WACKER cyclodex-
trins with volatile actives makes longer-
lasting formulations possible without in-
creasing the amount of active ingredient.

This concept is suitable for substances 
with limited performance due to their high 
volatility. Some of these actives would still 
be useful in terms of other criteria such as 
price, toxicology or environmental behav-
ior. WACKER cyclodextrins can overcome 
these limitations to make formulations 
with these actives feasible.

Maintain Current Efficacy with Less 
Active Ingredient
The combination of WACKER cyclodextrins  
with volatile actives allows reduced active-
ingredient content while maintaining the 
same efficacy rate of your formulation. 

This concept is useful for substances of 
high value or for those which cannot be 
applied in reasonable concentrations due 
to their environmental impact.

WACKER cyclodextrins are a versatile 
tool for improving pesticide and biocide 
product formulations.

CREATING TOMORROW’S SOLUTIONS

 2% geraniol  0.5% geraniol + W7M (1:0.05) phys. mixture

A sample based on 0.5% geraniol in combination with CAVASOL® W7M shows a more extended release than that with 2% 
pure geraniol.  
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Release Profile of Geraniol
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