
INSECT-REPELLENT COATINGS  
USING ESSENTIAL OILS WITH CAVAMAX® 
AND CAVASOL® CYCLODEXTRINS 

Insect repellents are substances that 
discourage insects from landing, 
climbing or remaining on a surface. 
The use of insect repellents can help 
prevent and control the outbreak of 
insect-borne diseases such as malaria,  
Lyme disease, dengue fever, bubonic 
plague, river blindness and West Nile 
fever. Insects such as fleas, flies, 
mosquitoes and ticks are pests and 
are notorious vectors for diseases and 
germs.  

CAVAMAX® and CAVASOL® are registered trademarks of 
Wacker Chemie AG.
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CREATING TOMORROW’S SOLUTIONS

Basics About Essential Oils  
Essential oils like lavender, citronella, 
rosemary and tea tree oil are well-known 
natural products extracted from plants. 
Consisting of many different compounds, 
they feature a variety of functions, e.g. 
medicinal properties, antimicrobial activity  
and animal-repellent properties. Some of 
these substances have been in use for  
thousands of years. Today, many essen-
tial oils or their components are com-
mercially used as insect repellents, e.g. 
citronella oil against mosquitoes and other 
flying insects. 

Consumer Trend to Natural Solutions
Consumer concern about using “harsh” 
chemical insecticides is creating an op-
portunity for greener, more gentle, natural 
products that are equally effective. Ad-
ditionally, repellents do not kill the insect; 
they simply discourage it from landing or 
staying in a certain area, helping to keep 
that area insect-free. 

Encapsulation with Cyclodextrins 
CAVAMAX® and CAVASOL® cyclodextrins 
are a well-known group of natural carbo-
hydrates that are able to encapsulate oth-
er organic molecules in a reversible equi-
librium controlled process in water. This 
process of ‘molecular encapsulation’ ef-
fectively modifies the properties of the or-
ganic guest molecules by reducing vola-
tility, extending the release over time and 
improving stability and water solubility. 

Encapsulation of Volatile Compounds
WACKER has many years of experience 
in producing inclusion complexes. The 
process is easily scalable, reproducible 
and low in cost. In fact, WACKER has 
already demonstrated that an inclusion 
complex of a natural compound like citral, 
a component of citrus oils, formulated 
into water-based coatings, releases the 
citral from the inclusion complex in the 
dried coating, in an amount that is de-
tectable by the GC and the nose.
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Extended Release of a Volatile Aroma Compound from a Dried Paint Coating
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Time of release [in weeks]
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Formulation of Encapsulated  
Essential Oils 
Molecular encapsulations of different  
essential oils have now been prepared 
and formulated into different aqueous 
coating products. These water-based 
products have been evaluated using  
industry-standard methods to identify  
detrimental changes to the performance 
of the coating.  

The addition of the encapsulated essential  
oils to the aqueous coating formulations 
at 1.8 to 4.5 g essential oil per kilo of paint 
(0.18 – 0.45%), did not affect the stability 
of the formulation, or change its color, 
appearance or the performance of the 
coating.  

References / sources:  
Regiert, M., et al Annex V: PT6 Preservatives for products 
during storage (In-Can preservatives) MSc Thesis Directory 
of microbicides for the protection of materials. Ed. W. Paulus 
obicides for the protection of materials. Ed. W. Paulus

Accelerated Insect Repellency Study 
5% (w/v) CAVAMAX® citronella was post-
added to a commercially available water-
based latex emulsion paint. It was then 
applied by drawdown (5 mil, 4” x 4” frame) 
to Leneta cards and allowed to dry for 
24 hours. The control card was treated in 
exactly the same manner. 

The coated test and control cards were 
conditioned at 40 °C and 75% RH for up 
to 30 days. Samples were then pulled at 
0, 7 and 14 days and tested for insect 
repellency. The test insects in this case 
were Argentine worker ants or ‘sugar 
ants’. 

Repellency was reported as the % repe-
lled, i.e. the number of ants remaining on 
the control card, divided by the total num-
ber of ants used per test at the selected 
time point. Repellency is measured at 
different intervals, for example, 30 minutes, 
1 hour and 4 hours.

Regulatory Environment 
Since insect repellents are regulated differ-
ently in different countries, it is important to 
check the regulatory requirements in your 
country before starting a new project.
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Results Insect Repellency of Coatings – Proof of Concept 14 Day Study 40 °C and 
75% RH ~ 6 Months Real World
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Available Products 
Currently, three CAVAMAX® inclusion 
complexes of essential oils are available 
for use as insect repellents, and many 
others have been prepared. If these are 
not suitable for your needs, please con-
tact us to discuss your specific target and 
need. 

• CAVAMAX® citronella oil
• CAVAMAX® lavender oil
• CAVAMAX® geraniol oil

Insect repellency of commercial paint coatings containing CAVAMAX® citronella oil complex, 
(0.5% citronella oil)

www.wacker.com/contact

The data presented in this medium 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 medium 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.

Wacker Chemie AG, 81737 Munich, Germany, www.wacker.com/contact, www.wacker.com 
Follow us on:  

 


