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James Rapley, Product Development Engineer at Microban® International, discusses 
the market for and development of antimicrobial coatings

Enhancing surface durability 
with antimicrobial coatings

The need for durable and more 
environmentally friendly solutions 
for coating materials has been 

shaping the coatings industry for many 
years. Consumers from various markets, 
including the construction trade and 
automotive manufacturing, want coatings 
that enhance the resilience of surfaces 
to stains, dirt, and mildew. However, 
even with the addition of protectants and 
decorative paints or lacquers, microbes 
are still able to adhere to a surface, 
where they can multiply rapidly. Their 
uncontrolled growth and spread as a 
result of contact, environmental conditions 
or inadequate cleaning (Figure 1) can 
then lead to unpleasant consequences, 
including spoilage, stains, nasty odours 
and a reduction in the usable lifetime 
of a product due to contamination 
or biodegradation.

There are a number of treatments 
that consumers can use to help reduce 
the growth and spread of microbes on 
surfaces, and using them regularly is 
essential. However, standard cleaning 
products often have limited residual 
activity, meaning that they stop working 
once they dry. This can allow surfaces 
to become quickly re-contaminated by 
contact or airborne sources, which is a 
particular concern for high-touch points 
such as countertops and doors. 

Antimicrobial technologies in coatings 
can help to address these challenges by 
effectively creating a protective layer that 
keeps surfaces cleaner and fresher for 
longer. This ‘always on’ protection works 
around the clock to help prevent the 
growth of microbes on a surface for the 
lifetime of the coating, without washing 
or wearing away. For just a minimal 
cost, this universal lifetime preventative 
measure provides the perfect complement 
to standard routine cleaning practices, 
employing a multi-defence strategy against 
the growth of microbes to improve overall 
surface cleanliness.

	n A GROWING MARKET

The need for durable protection has 
sparked a rapid interest in incorporating 
antimicrobials into coatings for decorative 
paints and surface protectants, driving 
the global antimicrobial coatings 
industry, which is expected to grow at 
a compound rate of 13 % from 2021 to 
20281. In addition, consumers are far more 
conscious of the need for cleanliness since 
the COVID-19 pandemic, not only in their 
homes but also in commercial buildings, 
schools, workplaces and hospitals. In 
fact, 64% of adults are now prepared 
to pay more for a product with built-in 
antimicrobial product protection2. With 

such widespread acceptance, it is likely 
that antimicrobial capabilities in coatings 
will soon become an expectation for many 
industries and product types.

	n DEVELOPING ANTIMICROBIAL 
COATINGS

Establishing antimicrobial functionality in 
coatings requires a lot of research and 
development that starts with choosing the 
correct technology for each application, 
and includes careful consideration of the 
microbial communities that you want to 
target, the action of the technology, its 
compatibility with the mixture and the 
method of application.

Choosing the right antimicrobial
There are a number of antimicrobial 
technologies on the market today that 
can be built into a surface or a coating to 
provide long-lasting product protection, 
each with their own benefits. For example, 
zinc is a broad-spectrum antimicrobial that 
can specifically help to prevent the growth 
of fungi, including mould and mildew, 
but also bacteria. However, selecting the 
right antimicrobial that will effectively treat 
surfaces susceptible to microbial growth 
in various environments and situations 
is very important, and it is sensible to 
consult experts who can advise on the 
best candidate or even generate custom 
formulated antimicrobials if required. 
Recent advances in the industry are also 
seeing greener and more sustainable 
technologies entering the market from 
leading providers. 

The short- and long-term safety and 
regulatory consequences of choosing a 
certain antimicrobial are also significant 
considerations when selecting a technology 
or partner. Antimicrobial coatings must 
comply with all associated regulations – 
from manufacture and testing to marketing 
and distribution – across multiple regions. 
However, each jurisdiction handles 
antimicrobials differently, with some 
regulating them as chemical substances, 
and others as pesticides or biocidal Figure 1. Example of surfaces that are susceptible to microbial growth
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additives, making this aspect difficult 
to navigate. The right antimicrobial 
company will supply a scientifically 
backed and effective technology, as 
well as provide support to adhere to all 
regulatory guidelines across all relevant 
geographical regions.

Compatibility
Selecting the right antimicrobial can also 
depend on compatibility with an existing 
coating formula. The process of finding the 
perfect recipe that harmoniously balances 
technical parameters and the consumers’ 
needs for style, colour and finish already 
requires significant chemical expertise, 
without adding the complexity of even 
more technologies. The aim of antimicrobial 
suppliers is to therefore ensure that the new 
chemistry complements the ingredients 
already in the makeup of a coating and 
the demands of the application method 
(Figure 2).

To do this, it is good to evaluate how 
an antimicrobial additive might interact 
with the vehicle that is used in a paint or 
coating. Historically, water chemistries are 
inherently less robust and less effective at 
accepting ingredients than their solvent-
based counterparts, and they create an 
entirely different set of constraints. For 
example, a paint containing a polymer that 
is naturally insoluble in water may require a 
specific type of emulsifier that allows that 
polymer to be dispersed evenly, but that 
one emulsifier can affect which antimicrobial 
pigment is selected. This may even be 
further complicated by the addition of other 
ingredients for benefits such as resistance to 
abrasion and sunlight or stabilisation to UV. 
In addition, water-based systems are more 
sensitive to electrochemical changes and an 
incorrect charge can cause destabilisation, 
so is important to consider when using 
metal antimicrobial agents with charged ions 
or dispersing agents. However, water-based 
chemistries have come a long way in recent 
years and potential solutions that could 
make them comparable to solvent-based 
counterparts are in the pipeline.

Application
Once an antimicrobial additive has 
been selected, it is important to assess 
different methods to incorporate it into 
the manufacturing process, ensuring that 
it becomes an invisible and seamless 
addition. Current processes include simple 
addition of antimicrobial agents, however, 
there are many challenges to this, starting 
with material form and appearance, and 
handling (Figure 3). For example, powder 
or pre-dispersion antimicrobial additives are 
often sensitive to moisture and can easily 
agglomerate, and therefore have a very 
limited shelf and storage life. In addition, 
dispersions tend to precipitate over time 
(Figure 4), resulting in less available 
active ingredient for the manufacturing 
process. There is also a fine balance in 
terms of concentration because, if the 
additive is too saturated in the mixture, then 
aggregation and sedimentation can lead to 
undesirable aesthetics.

Fortunately, high shear mixing followed 
by constant agitation can be used to tackle 
this issue once the powder or dispersion 
has been added to the coating. This 
process is also wholly dependent on the 
availability of mixers at the manufacturing 
site, which may vary dramatically and 
impede the efficiency of operations. 
Ultimately, this approach can result in 
wasted resources and detrimental effects 
that do not meet the requirements of 
regulators, which can be very costly.

Instead, fully integrated antimicrobials 
can offer a much longer shelf life, as 
they are easier to store and handle, 
creating a turnkey solution to make the 
production process more robust. This can 
also make it quicker and cheaper to mix 
different components and is a relatively 
straightforward approach that can be 
easily adapted into a more standardised 
workflow using common industrial grade 
mixers that are already on site (Figure 5).

Figure 2. Choosing an antimicrobial that is 
compatible with the coating is essential. 
Left: polyurethane chemistry mixed with 
an incompatible antimicrobial leads to 
visual defects after drying. Right: turnkey 
coatings are compatible with a wide range of 
chemistries and have minimal visual impact

Figure 3. Current powder or pre-dispersion coating manufacturing process

Figure 4. Left to right: Liquid, dispersion, powder and turnkey coating before and after 
72 hours has elapsed. Precipitation and agglomeration start to occur after 72 hours; the 
turnkey coating solution remains stable.

Figure 5. Fully integrated antimicrobial technology in coatings

Microban.indd   2Microban.indd   2 08/08/2022   11:3308/08/2022   11:33



25 PPCJ • August 2022
www.coatings-group.com

ANTIMICROBIAL COATINGS

LANXESS completes acquisition of 
IFF’s microbial control business
Speciality chemicals company LANXESS has 
completed the acquisition of the microbial 
control business unit of the U.S. group 
International Flavors & Fragrances Inc. (IFF).

With the closing of the transaction, 
which was announced in August 2021, 
LANXESS has become one of the world’s 
largest suppliers of microbial control 
products. The speciality chemicals 
company is significantly increasing its 
portfolio of antimicrobial active ingredients 
and formulations for material protection, 
preservatives and disinfectants and 
is strengthening its global presence, 
especially in the United States. LANXESS 
paid a preliminary purchase price of 
approximately US$1.3bn for the acquisition.

“With this acquisition we receive another 
major boost for our Consumer Protection 
segment. It will soon become our strongest 
segment and is, thus, an important 
engine on the way to make LANXESS 
even more stable and profitable,” said 
Matthias Zachert, Chairman of the Board 
of Management of LANXESS AG. “We 
are pleased to have more than 250 highly 
qualified new employees and are now 
focusing all our efforts on rapidly integrating 
the newly acquired business.”

With the closing of the transaction, 
LANXESS adds two production sites to 
its network in St. Charles, Louisiana, and 
Institute, West Virginia, both in the United 
States. The new business will be integrated 
into the Material Protection Products 
business unit of LANXESS.

	n PERFECT ADDITION TO THE 
MATERIAL PROTECTION BUSINESS

“By combining LANXESS and the acquired 
businesses, we are now building a strong 
and broad product and technology 
platform for microbial control and biocides, 

from active ingredients to powerful 
formulations. This enables us to offer our 
customers additional application-oriented 
solutions and to strengthen our value 
chain,” said Michael Schaefer, Head of 
the Material Protection Products business 
unit. “The microbial control business also 
gives us access to new technologies and 
enhances our regulatory position through 
additional registrations.”

The acquisition brings strategic biocidal 
active substances, a large registration 
package and strong brands which are 
a perfect fit for the LANXESS microbial 
control portfolio.

LANXESS is also strengthening its 
position as a global leader in the field of 
industrial preservation and one of the 
largest suppliers for isothiazolinone-
based preservatives. LANXESS’ Preventol 
products combined with newly acquired 
Kathon, Bioban and Rocima brands form 
one of the broadest portfolios for paints 
and coatings, construction materials, wood 
preservation, leather and plastics for both 
wet- and dry-state preservation.

LANXESS further adds silver-based 
technology to the portfolio and offers now 
a complete solution for the antimicrobial 
treatment of textiles. The silver ion-based 
products known under the Silvadur brand 
prevent or reduce odours in natural or 
synthetic fibres.

LANXESS also benefits from the 
addition of phenoxyethanol to its already 
large personal care and household 
preservative portfolio. Phenoxyethanol 
is an additional pillar for the company’s 
customer preservation strategy in 
addition to isothiazolinones and sodium 
benzoate, allowing it to offer customised 
solutions to customers and enable them 
to adapt their preservation to the growing 
regulatory challenges.

 
 
 
 
Stationery with 
‘superpowers’
Polygiene BioMasterTM partner Bio5 is 
introducing a new range of antimicrobial 
writing and paper products made in the UK. 
In the current climate, awareness of hygiene 
is paramount, where schools and children 
are one of the focus areas. Bio5 has worked 
with Polygiene BioMaster to create a range 
of high-quality stationery products with the 
added benefit of antimicrobial technology.

All Bio5 stationery products have an 
inbuilt antimicrobial coating which continually 
reduces microbial levels on the surface, 24/7. 
The protection lasts for the useful lifetime of 
the product. Bio5 antimicrobial pencils also 
show a reduction in SARS-CoV-2, the virus 
that causes COVID-19, by 99.7%*.

The Bio5 message is brought to life with 
an injection of fun, highlighted by the Bio5 
brand microbe-fighting superheroes. Each 
piece of stationery has its own superhero 
and as a team they form a story for children 
and schools to engage with to generate 
real excitement about using their tools. 

Mindful of the responsibility to the 
environment, Bio5 stationery is also made 
from advanced technologies including 
sustainable timber and are manufactured in 
the UK to reduce their carbon footprint.

“This is a great and exciting example 
of how the ‘new normal’ will look 
in the aftermath of the pandemic, 
where increased focus will be on 
hygiene solutions,” said Ulrika Björk, 
CEO Polygiene.
*When tested to ISO 21702 a reduction in 
SARS COV2 of 99.7% was seen after 24hr 
when compared to a control.

Author: James Rapley, Product 
Development Engineer 
With more than eight years of experience 
working on new product development, 
James Rapley oversees coating 
technology projects for a variety of 
substrates at Microban. James possesses 
a solid understanding of dispersion 
and formulation, in addition to polymer 
formulation containing pigments, dispersion 
agents, surfactants and binding agents 
for use in coatings. James holds Bachelor 
of Science and Master of Science degrees 
in Chemistry.
Website: www.microban.com 
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	n THE FUTURE IS CLEANER 

It’s no secret that the antimicrobial 
coatings industry has already seen 
immense success, with products ranging 
from silicone coatings for phone cases 
and transparent coatings for screen 
protectors to water-based coatings for 
flooring and solvent-based coatings for 
metals. The demand for these coatings is 
becoming increasingly widespread, and 
the industry is responding by developing 
a broad portfolio of turnkey antimicrobial 
surface solutions with new, sustainable 
technologies on the horizon. Investing in 
this technology sooner rather than later will 

give coating manufacturers a competitive 
edge that can differentiate them as market 
leaders, and keep them well ahead of the 
antimicrobial curve.
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