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abstract

 

No matter which information channel we use, 
whether it’s the traditional newspaper or various 
online feeds, the day begins with crises in all areas. 
Escaping them seems almost impossible.

2 sofwjournal | 149 | 10/23

The Poly-Crisis 
– the Opportunity for 
Truly Meaningful Innovations 
J. Bode

COLUMN
 

When individual issues and crises accumulate, they de-
velop into a permanent crisis and poly-crisis. Poly-crises 

refer to multiple crises that reinforce each other. The feeling 
of “not having control anymore” and being externally driven 
is mentally exhausting, tiring, and gradually and unconscious-
ly affects our actions – even with our customers. Taking this 
relevant insight serious and implementing actions is a crucial 
advantage and an edge to your company.

Reaction vs. Proactive Action. There are the preservers, the 
fearful, who tend to shy away and show no reactions, vs. the 
doers, who proactively use external influences and boldly cre-
ate new solutions for their customers and even potential cus-
tomers. The challenge for companies is not to retreat or remain 
passive, but to learn and show understanding for the emotions 
of persons.

What’s actually happening out there?
The poly-crisis was a central topic at the World Economic Forum 
in Davos and was described as an unprecedented historical peri-
od where global crises of various kinds mutually reinforce each 
other: ecological crises, economic crises, war-related crises, and 
social crises.

We are all experiencing an intense time unlike anything seen in 
previous generations, with enormous personal implications – 
and ultimately for our target audiences as well.

Are you familiar with the concept of “liquid times”? This theo-
ry describes a new way of life where “thinking, planning, and 
acting” no longer serve us as they used to. In this time of un-
certainty and rapid change, consumer attitudes are evolving to-
wards a new holistic and interconnected system of needs. The 
central theme is: meaning, for ‘my life,’ and universal security.

Drivers of the future.
“Fear and unrest” are significant emotional drivers for new con-
sumer needs, and understanding this change is crucial for your 
insight and innovation management – but knowledge alone 
must turn into active action, meaning the implementation of 
“new customer needs” into your brand strategy and innovation 
pipeline.

What are the current “fears” of consumers?
According to the 2023 Edelman Trust Barometer, the top fears 
are: job loss or inflation (89%), the climate crisis (76%), and a 
possible nuclear war (72%). Additionally, there are concerns 
about resource scarcity, cyber insecurity, and mass migration 
(WEF). And now? Reactions range from closing your eyes, 
crossing arms, staying put and pessimism, versus opening the 
eyes, taking matters into your hands, embracing change, and 
showing optimism.

Yesterday > today >> tomorrow: 
in the upcoming years, it will be crucial for companies to devel-
op a high degree of empathy, to listen, understand, translate 
customer fears into positive storytelling, meaningful solutions, 
and products.

The need for holistic authenticity.
As innovators, we’re all familiar with the term VUCA. Cur-
rently, both we and our customers are experiencing a VUCA 
landscape cubed – characterized by volatility, fear of the fu-
ture, complexity, and ambiguity – consumers are increasingly 
confused about the reality surrounding them, which they can 
barely control anymore.

A first step.
As innovative individuals, we have the mindset of continually 
self-questioning in a constructive way, reinventing ourselves, 
and this applies to the products and business models we offer 
as well. Keyword: value-added solutions. The value and up-
grade sought now are security and trust – built through lived 
authenticity and transparency, in all dimensions – and there’s 
room for improvement in this regard for many companies.
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(limited liability) 
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transformation >>
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innologe.com
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The poly-crisis changes how people seek, absorb, and process 
information, how they try to understand the world – above 
all, who, which companies, and which brands they trust and 
entrust with their budget.

Keyword: truth, meaning secure, credible, honest informa-
tion. Consistently saying ‘no’ to: “If you can’t convince, con-
fuse,” keyword: ‘greenwashing’. Personally, I now take it 
upon myself to contact companies and ask if they understand 
what they’re communicating – on their websites or packaging. 
I live in Germany, and I believe we’re the champions of bureau-
cracy, so now I send back any incomprehensible communica-
tion, asking them to send me the information in understand-
able customer language. My intention here isn’t to complain 
but to hold up a mirror to the authors and have it explained 
in simple terms. I’ve had fascinating experiences here, from 
complete lack of understanding that I, as a customer, am even 
inquiring, to hearty laughter on the other end while attempt-
ing to understand their own language.

Call-to-action: Make it simple and make it simple.
Values like honesty, simplicity, and authenticity are obligations 
for entrepreneurs, and that’s also an upgrade of sustainability 
– and now more than ever, ‘walk the talk’ matters.

If you’re looking for more trend horizons for your solutions, 
here are some keywords: Social Responsibility – Ethical Con-
sumption – Localism – Responsibility – (Mental) Wellbe-
ing – Experience Economy – Personal Interconnections 
– Social-economic Change – Simplicity – Risk Aversion 
– Authenticity – Trust & Transparency. Each of these key-
words is an inspiring platform and opportunity to challenge 
your current solutions or invent new ones.

Stop just selling products and start helping ‘people’ 
– then your customers will become fans, and your products will 
practically sell themselves.

Perhaps now is the perfect time not only to follow trends but 
to set them and, in addition to Insight & Foresight Manage-
ment, install a ‘Transparent Management.’

What relevant products and solutions do you offer 
to give people more than a feeling of security and 
comfort, to support them in understanding the world 
again and making their lives ‘easier’?

Best of luck and above all, have fun with the implemen-
tation.

http://innologe.com
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Introduction

Over the past years, the laundry process has changed signifi-
cantly in terms of sustainability, ease-of-process, and fabric 
care. In Europe, there has been a continued push for an im-
proved energy efficiency (i.e. lower wash temperatures) and a 
reduced water consumption in domestic laundry [1]. Laundry 
detergents are becoming more compact and environmentally 
friendly, and bleach-free liquid detergents and other formats 
(e.g. single-dose detergents) are increasing in popularity [2,3]. 
Another prominent shift in consumer habits is the increasing 
use of synthetic and delicate textiles. Synthetic textiles are of-
ten more sensitive to chemicals and high temperatures than 
cotton, and therefore need special care (e.g., lower washing 
temperatures and specialized detergents) [4]. These washing 
trends, however, all have an impact on laundry hygiene, and 
freshness, both in terms of textile and machine cleanliness 
and in terms of malodor control [5-9]. Washing performance 
is known to be being influenced by at least four parameters, 
including time, temperature, mechanical action and chemis-
try, all of which are interdependent (Sinner’s circle). Accord-
ing to Sinner’s principle, a decrease in one parameter can be 
compensated for by an increase in one or more of the oth-
er variables [10-12]. For example, studies have shown that 
a combination of longer wash cycles and optimized deter-
gent formulations can compensate for lower washing tem-
peratures in terms of stain removal [13-16]. However, data 
also suggests that this sustainability-driven shift towards 
lower wash temperatures negatively affects laundry hygiene 
and freshness [17-19]. Detergents containing activated oxy-
gen bleach (AOB) systems can compensate for the lowered 
wash temperature to some extent, but bleach activators are 
typically poorly compatible with liquid formulations and less 
efficient at lower temperatures [5,20,21]. Rinse aid products 
containing quaternary ammonium compounds (QAC) may 

also enhance the hygiene efficacy of laundering [22], but 
QACs are inherently incompatible with anionic/non-ionic-
based surfactant systems. While malodor can be masked by 
advanced perfume systems, giving the consumer the percep-
tion of cleanliness, masking does not solve the root cause of 
the problem.  Hence, there is clearly a need for new transfor-
mational innovation for laundry freshness and deep cleaning 
that will bolster the consumer adoption of sustainable laun-
dering in the future. 

Malodor and other freshness issues in laundry has been linked 
to the build-up or retention of soils and malodorous com-
pounds on textiles and in washing machines over time [7,19, 
23,24]. While the exact composition of such recalcitrant laun-
dry soil remains elusive, studies suggest that both bodily soils 
(e.g., sebaceous lipids, skin cell residues, sweat), complex mi-
crobially-derived bio-soil (e.g. secreted extracellular polymeric 
substances (EPS)), and inorganic matter are a part of it [25-27]. 
Not unexpectedly, considering the trend towards lower wash-
ing temperatures, the role of microbially-derived bio-soil has 
gained increased scientific interest recently [18,28,29]. The 
microbiota of domestic washing machines and of soiled tex-
tiles originate predominantly from the skin and the surround-
ing environment (including water supply), being determined 
largely by geo- and demographic factors as well as by textile 
and appliance characteristics, handling, and use [18,28,30]. 
Typical examples of laundry-relevant microorganisms include 
Staphylococcus sp., Micrococcus sp., Bacillus sp., Acineto-
bacter, Brevundimonas sp. and Pseudomonas sp. [31-34]. 
Microorganisms such as these are known to produce and 
secrete extracellular polymeric substances, such as proteins, 
polysaccharides and eDNA, highly adhesive-like structures 
that can interact with and anchor other components to a 

The continuously improved energy efficiency and reduced water usage of domestic laundry appliances has improved the 
environmental footprint of washing considerably. But the sustainability-driven shift towards lower washing temperatures, 

and the increasing use of bleach-free detergents, may unfortunately negatively impact laundry freshness and hygiene. This calls 
for new innovation for the sustainable detergents of tomorrow. Here we show that with the use of a nature-based dispersin 
enzyme technology, deep-cleaning and malodor prevention is possible, on textiles and in the washing machine, even at low 
temperature washing with liquid and single-dose detergents. This shows that it is possible to formulate detergents that can 
enable the consumers to wash their clothes sustainably without compromising washing performance. 

abstract

Deep-cleaning and Freshness for Sustainable Laundry with Dispersin    
R. Munk Vejborg, M. Kandzia, L. J. Nielsen, T. Wilke, T. Rechenbach, K. E. Thuesen, M. Weide 
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surface [35-39]. Interestingly, recent data has shown that 
residual microbial eDNA is an important constituent of laun-
dry-relevant recalcitrant soils, binding to and linking organic 
residues such as sebum to the textile [25,40]. Many skin- and 
laundry-relevant microorganisms, are also known to produce 
and secrete proteins and carbohydrate-rich polymeric sub-
stances, such as poly-β-(1→6)-N-acetylglucosamine (PNAG), 
which can stick to the textile and attract dirt and other parti-
cles [39, 41]. The importance of microbial activity in malodor 
generation, ranging from smelly cheese to malodorous socks, 
is also becoming increasingly apparent [7,19,23,29,33]. In 
laundry, microorganisms can utilize residual organic residues 
on textiles as substrates, generating volatiles as by-products 
during proliferation [42-44]. Sweat-associated malodors have 
been linked to retention of volatiles as well as microbial me-
tabolization of sweat components remaining on the textile, 
while musty or ”wet fabric”-like malodors are typically asso-
ciated with the washing process or soil in the machine itself 
[7,42,45]. Hence, ensuring sufficient cleaning of the textile 
and the machine is therefore critical for preventing malodor 
generation. One intriguing possibility is to target the sticky 
microbial polymeric components of the complex laundry bio-
soil. While surfactants are critical for deep-cleaning and the 
maintenance of freshness, recent studies have shown that the 
application of natural EPS-degrading enzymes such as prote-

ases, nucleases and carbohydrases (e.g. dispersins) can boost 
the deep-cleaning efficacy of laundry detergents [25, 46-48]. 
In this study, the applicability of a natural dispersin enzyme 
(EC 3.2.1.52) for improving cleaning and laundry and ma-
chine freshness, was explored further.  

Materials and Methods   

The cleaning performance of the heavy-duty laundry deter-
gents (HDD) was measured using simulated bio-soil stains 
with a crude EPS extract from a laundry-relevant microor-
ganism, as well as real consumer laundry items.  The bio-
soil stains were prepared using crude EPS extracted from a 
Pseudomonas fluorescens isolate as previously described [49]. 
Pigmented stains were prepared on CD27 (Cotton, Warwick 
Equest) or washing machine-relevant-surfaces (stainless steel 
and plastic), using a blend of the crude EPS extract and an 
activated coconut charcoal powder (10 mg/ml, Avojo, Den-
mark). The stains were dried before use.  Wash experiments 
were carried out in Miele Softtronic W1935 washing ma-
chines (“Koch/Buntwasch” program, 30 ºC, 16 ºdH) using 
liquid laundry detergents with and without dispersin (ac-
quired from Novozymes A/S). Stain removal measurements 
were carried out using a Spectrophotometer CM-26dG  

Your partner in essential solutions  
for a sustainable future
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(Konica Minolta), and the delta performance was calculated as  

ΔY = (Ydispersin, after wash - Ydispersin, before wash) - (YControl, after wash - YControl, before wash). 

Hard surface bio-soil stains were washed in microtiter plates 
under shaking conditions (1h, 450 rpm, 30 ºC). They were 
rinsed and dried O/N before being measured using a pro-
fessional flatbed scanner (Epson Expression 10000 XL). The 
24-bit pixel values from the scanned images were convert-
ed into values for red, green and blue (RGB), and the in-
tensity values (Int) were calculated: Int = sqrt (r2 + g2 + b2). 
The percentage stain removal (SR) was then calculated as  

SR = ((Int after wash - Int before wash) / (Int clean - Int before wash)) × 100%. 

Cleaning performance on real consumer items was measured 
using dirty (used) pillowcases collected from volunteers, and 
T-shirts bought from Warwick Equest. The items were cut in 
halves, randomly labelled (half A/B), and washed at 30 °C in 
tap water (Miele W1935). After drying, the items were rinsed 
in a detergent containing pigment soil (0.7g/L wfk09V pigment 
soil) to visualize the invisible bio-soil. The items were then dried, 
and a sensory panel was asked to assess the items in terms of 
visual preference (half A or B for each individual item). 

Multicycle malodor wash methods were adapted from gen-
eral standards for washing machines trials [50] and applied 
for assessing freshness and malodor on textile (in a 15-week 
wash-and-wear setup with polyester sport T-shirts) and in 
washing machines (in a multicycle washing trial with dirty 
laundry loads) at 30 °C and 16 ºdH (Miele W1734/ W1935, 
cotton program). After repetitive cycles, a panel of trained 
sensory panelists were asked to assess the level of malodor 
and freshness, on a scale from 0 (fresh scent) to 3 (strong 
malodor) of the textiles and the washing machines.

Results and discussion

Deep-cleaning benefits of dispersin
Laundry bio-soil may be invisible initially, but will often accu-
mulate and retain dirt over time, leading to visible staining 
and malodor issues. Efficient cleaning is critical to prevent this 
accumulation. Given that part of the recalcitrant soil is of mi-
crobial origin, the possibility of targeting the sticky polymeric 
components using dispersin, a well-known EPS-degrading en-
zyme, was explored further. To simulate the sticky polymer-
ic bio-soil, present in real laundry and washing-machines, a 
crude complex EPS extract was isolated from a laundry-rele-
vant microorganism and used to prepare bio-soil stains on tex-
tiles. The artificially soiled textiles were then washed in laundry 
detergents with or without dispersin. Interestingly, as seen in 
Figure 1a, dispersin significantly boosted the performance of 
the detergents irrespective of the surfactant and compaction 
level. This clearly suggests that targeting the sticky EPS com-
ponents of laundry biosoil can improve deep-cleaning. 

Given that part of the laundry freshness problems is related to 
lingering dirt and malodors inside the washing machine, an 
important criterion for preventing laundry malodor is to en-
sure that the machine itself stays clean and fresh. To test the 
efficacy of dispersin in relation to machine-relevant surfaces, 
simulated hard surface bio-soil stains (stainless steel and plas-
tic surfaces) were also tested.  As seen in Figure 1b, dispersin 
significantly improved the cleaning performance of the laun-
dry detergents on the stainless-steel and plastic surfaces.

The next step was to examine whether the deep-cleaning 
properties of dispersin could also be detected directly on real 
laundry bio-soil (i.e., real consumer items) in a single wash. 

Fig. 1 Deep-cleaning performance of dispersin-containing detergents on textile- and machine-relevant surfaces. (a) Full scale wash trials with 
textile bio-soil stains. The graph shows the average wash performance improvement in various liquid and single-dose liquid laundry detergents at 
30 ºC, when dispersin was added. Wash performances in the different laundry detergents are on the same high level. (b) Percentage stain removal 
on washing machine relevant surfaces (stainless steel and plastic bio-soil stains) after washing in liquid laundry detergent at 30 ºC for 1 h. Statistical 
significance, student’s t-test, *** p ≤ 0.001, **** p ≤ 0.0001.
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Close-to-practice trials with real dirty laundry items were 
therefore performed. In these trials, dirty (used) pillowcases 
and T-shirts were collected, cut in halves, and washed in liquid 
laundry detergents with or without dispersin. The items were 
then dried, and the invisible bio-soil was visualized with a sub-
sequent rinse step with a carbon black-containing particulate 

soil (the sticky laundry bio-soil attracts the carbon black parti-
cles causing visible graying). A sensory panel was then asked 
to evaluate the items, based on the overall level of cleaning. 
In these trials, the dispersin-treated items were significantly 
preferred, confirming that dispersin also shows deep-cleaning 
performance on real laundry textiles (Figure 2).  

Fig. 2 Dispersin shows deep-cleaning performance on real laundry items. (a) Experimental design of the single-cycle wash assay using real laundry 
items (dirty pillowcases and T-shirts used by people). (b) Visual preference scores of a sensory panel for items washed at 30 ºC with single-dose 
liquid or HDD liquid laundry detergents without or with dispersin. The test statistics follow a chi-square distribution with k-1 degrees of freedom 
(*** p ≤ 0.001, **** p ≤ 0.0001). 

What makes a house a home?
A bathroom that smells of the sea.

A laundry fragrance 
that awakens childhood memories. 

A room scent that gives us peace.
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Promoting freshness and countering laundry malodor 
with dispersin
While visible staining and overall greying are common pain 
point for consumers, the predominant complaint arising 
when washing at low temperatures, is the generation and 
persistence of malodor (consumer study, data not shown). 
As previously mentioned, malodor issues associated with low 
temperature washing conditions are often linked with insuf-
ficient cleaning and lower hygiene, leading to the accumu-
lation of bio-soil in fabrics and washing machines over time. 
Preventing this buildup should make it possible to reduce 
malodor generation, even at low temperature washing. To 
test whether dispersin could help prevent malodor buildup 
in real consumer items, given its deep-cleaning properties, a 
wash and wear experiment was set up. In this trial, identical 
polyester T-shirts were handed out to volunteers, who were 
asked to wear/use the items over a period of fifteen weeks. 
The items were then collected and washed each week in laun-
dry detergent with or without dispersin. After fifteen consec-
utively cycles, a panel of trained sensory panelists were asked 
to assess the freshness/malodor, of the textiles. As seen in 
Figure 3, the items washed in the detergent containing dis-
persin were perceived as being fresh, while the items washed 
in the detergent alone were rated as highly malodorous. This 
shows that by improving the overall cleaning performance of 
the detergent, dispersin can help prevent malodor generation 
in textiles. 

Following a similar rationale, additional trials were set up to 
also assess the impact on the washing machines themselves, 
another consumer pain point in terms of malodor. Identical 
washing machines with full textile loads (dirty) were washed 

repetitively with liquid laundry detergents with and without 
dispersin, respectively. After multiple cycles, a trained sensory 
panel were asked to rate the malodor intensity and freshness 
level of the washing machines by opening the machine door 
and placing their head and nose close to the empty drum. As 
seen in Figure 4, the panelists showed a clear preference for 
the dispersin-treated machines in both the single-dose and 
heavy-duty liquid detergent trials. Overall, this demonstrates 
that by targeting the sticky microbial part of laundry bio-soil, 
dispersin can help prevent malodor generation and promote 
freshness on textile and in the washing machine.

Conclusions

In this study we show that modern laundry detergents boost-
ed by a new enzyme technology can help reduce laundry 
malodor and promote textile and machine freshness: By 
improving the deep-cleaning efficacy of laundry detergents 
with dispersin, malodor issues can be prevented even at low 
washing temperatures. This clearly suggest that it is possible 
to tackle the issues that arise in our pursuit for a sustainable 
future. Hopefully solutions like this can help strengthen the 
consumer willingness to accept and adopt sustainable laun-
dering behaviors. 
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were asked to assess the freshness and malodor of the washing machines on a scale from 0 (fresh scent) to 3 (strong malodor). Statistical signifi-
cance is indicated with asterisks (ANOVA, * p ≤ 0.05).
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Introduction

Objectively evaluating the performance of rinse aids is a chal-
lenge. Almost all established methods are based on a purely 
visual assessment and the more or less subjective evaluation 
by people, for example by counting drops or spots (spotting) 
on the wash ware after a machine rinse cycle or by visual-
ly assessing the extent of deposit or film formation (filming) 
[1]. By using integrated scales [2] or automation and digital 
image analysis, it has already been possible to objectify these 
machine-based methods to some extent in recent years [3,4], 
but they are still associated with a rela-
tively high level of equipment and time 
expenditure.

Especially during the development or 
optimisation of a formulation, it is indis-
pensable for the formulator to be able 
to check and compare the performance 
of test formulations using suitable meth-
odology without great effort. While cer-
tain characteristics of a rinse aid, such 
as foaming behaviour, neutralisation ca-
pacity or binding of water hardness can 
be measured, there is no corresponding, 
simple method that allows an objective 
quantification of the run-off behaviour 
or drying capacity, although this is a deci-
sive performance characteristic of a rinse 
aid formulation.

The experimental set-up presented in the 
following (Figure 1) enables the quan-
titative comparison of formulations with 

regard to their flow-off behaviour under different application 
conditions with very little experimental effort.

Description of the Method   

A chromatography column (e.g. NS 29/32, length 30 cm) is 
first filled with commercially available Raschig rings measur-
ing 6x6 mm. Due to their shape, these offer a large total sur-

face area in relation to the filling volume 
of the column and are thus ideally suit-
ed for investigating the interactions of a 
solution with a material surface. Using 
a micropipette, a defined quantity (e.g. 
10 ml) of an application dilution of the 
rinse aid formulation to be investigated 
is added to the column and a time mea-
surement is started at the same time. The 
solution now runs down the column and 
is collected in a beaker on an analytical 
balance. After defined time intervals, the 
mass of the collected application solution 
is noted. For the tests described here, in-
tervals of 10 s and a total test period of 
120 s per experiment were selected. In 
this way, it is possible to determine both 
the amount of solution that has flowed 
off or the residue remaining on the col-
umn after a defined time and also to ob-
serve the kinetic flow-off behaviour for 
the respective rinse aid solution. After 
each individual experiment, the chroma-

When evaluating the performance of detergent formulations for automated cleaning applications, many different aspects 
have to be considered, which can be objectified to varying degrees. For example, while numerous methods are available 

for evaluating cleaning performance on a laboratory scale or in machine application, evaluating the performance of rinse aids 
is a much greater challenge. This is usually done by relying on a more or less subjective visual assessment of testing conducted 
in a dishwasher. Especially during formulation development, the developer often lacks a tool that allows a quick comparison 
of different formulations or makes it possible to check the success of modifications without the need for elaborate machine 
testing. The laboratory method presented here allows the comparison of rinse aids with regard to their flow-off behaviour under 
different application conditions with very little expenditure of time and resources.

abstract

A Simple Laboratory Method for Evaluating the Performance of Rinse Aids    
B. R. Wulff 

Fig. 1 Schematic representation of the 
experimental set-up for the compari-
son of two solutions [a] and [b].
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tography column and filling material are thoroughly rinsed 
first with deionised water, then with acetone and finally dried 
in a drying oven.

An experiment with pure deionised water without addition 
serves as a reference. All experiments are carried out as mul-
tiple determinations.

In order to take into account the different materials that are 
used as wash ware in practice, Raschig rings made of glass, 
plastics or possibly other materials such as stainless steel can 
be used as filling material for the chromatography column. In 
addition, as a rule, rinse aids are not used at room tempera-
ture, but typically in a range of about 50 °C to 90 °C. Since 
at higher temperatures it is to be expected that the flow-off 
behaviour and other properties of the application solutions 
change, tests that are carried out exclusively at room tem-
perature are accordingly only of limited significance. In order 
to take this fact into account, experiments can be carried out 
at higher temperatures by heating the test solution to the de-
sired temperature and tempering the apparatus including the 
filling material before starting the experiment. For example, 
temperature-controlled or thermally insulated columns can 
be used.

Practical Application

The experiments described below are intended to show by 
way of example how the method can be used to select, from 
a number of different formulations, the one that is most 
suitable for a particular application. In the example, a rinse 
aid solution is to be identified that exhibits particularly good 
flow-off or drying behaviour for use on polyethylene wash 
ware at a temperature of 60 °C.

General Differentiability

In order to first demonstrate that the described test set-up 
is suitable for differentiating rinse aids on the basis of their 
flow-off behaviour, eight test formulations I-VIII were test-
ed against deionised water as a reference. For the purpose 
of illustration, this is a representative selection of rinse aid 
formulations that are as different as possible for different 
areas of application and have typical compositions for the 
respective application. The concentration of the application 
solutions was 0.08 % (0.8 g/kg) in each case, and the tests 
were carried out at room temperature with Raschig rings 
made of glass as filling material. The results of the test se-
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ries are shown in Figure 2 and Table 1. The curves 
shown are mean values of a triple determination.

The differences in performance of the individual formulations 
compared to the reference measurement with water were 
very clear here. As expected, the lowest flow-off quantity was 
measured with water and was 54 % of the amount of liquid 
added to the column. The best flow-off behaviour was shown 
by test solution V, with which 79 % of the initial quantity was 
recovered. Only 21 % residue remained on the column when 
using rinse aid V and thus 25 % less solution than with pure 
water under the same conditions. The flow-off behaviour of 
this rinse aid was thus almost 50 % better than that of the 
reference. As can be seen in Figure 2, the other test solutions 
showed different behaviour, so that the entire range between 
the reference and rinse aid V is covered.

Influence of the Material

The materials the wash ware is made of are a decisive factor 
in determining which type of rinse aid is suitable for a partic-
ular application. Therefore, the behaviour of a rinse aid on dif-
ferent materials must already be taken into account 
when developing the formulation. As an example, 
the series of tests described above was repeated 
with Raschig rings made of polyethylene (PE) under 

otherwise identical conditions. The results can be found in 
Figure 3 and Table 2.

If we now compare the results on PE with those on glass, 
the material influence is very clearly recognisable. With poly-
ethylene as column filling the test solutions, unlike on glass, 
can be clearly divided into two categories: those that flow off 
the plastic surface better than water (I as well as IV-VIII) and 
those that interact strongly with the material and show poor-
er flow-off behaviour than water (II, III). On the basis of this, it 
would be possible to assess, in the course of formulation de-
velopment, whether a formulation is likely to be suitable for 
use with wash ware made of PE or comparable plastics or not.

Influence of Temperature

If a detergent is used at higher temperatures, not only the gen-
eral decrease in viscosity but also the cloud points of the surfac-
tants contained in the formulation come into play, which can 

Fig. 2 The percentage flow-off quantity of formulations I-VIII as a function of 
time (c = 0.08 %, glass, r.t.); mean values (n=3)

Tab. 1 Determined flow-off quantity after 2 min  
          (glass, r.t., c = 0.08 %)

 Test solution
Flow rate [%] after 120 s 

(ø n=3)

Deionised water (reference) 54
I 78
II 61
III 54
IV 60
V 79
VI 75
VII 71
VIII 68

Fig. 3 The percentage flow-off quantity of formulations I-VIII as a function of 
time (c = 0.08 %, PE, r.t.); mean values (n=3).

Tab. 2 Determined flow-off quantity after 2 min  
          (PE, r.t., c = 0.08 %)

 Test solution
Flow rate [%] after 120 s 

(ø n=3)

Deionised water (reference) 57
I 77
II 54
III 46
IV 76
V 73
VI 78
VII 74
VIII 74
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significantly change the wetting and flow properties 
of the application solution. If, for example, the aim is 
to identify a rinse aid that is intended for practical use 
at 60 °C or higher on polyethylene wash ware, this 
must be taken into account when selecting the test conditions, 
as the experiment described below clearly demonstrates.

The series of experiments shown above on PE as a filling 
material was carried out at approx. 60 °C instead of room 
temperature. Figure 4 and Table 3 show the corresponding 
measurement results.

While at room temperature six of the rinse aids tested 
achieved a relatively high flow-off quantity and were thus 
suitable for use on polyethylene (cf. Figure 3), when the test 
series was carried out at 60 °C (Figure 4), it became appar-
ent that only formulation VIII showed significantly improved 
flow-off behaviour compared to deionised water under these 
conditions. Surprisingly, the other test solutions I-VII showed 

Fig. 4 The percentage flow-off quantity of formulations I-VIII as a function of 
time (c = 0.08 %, PE, 60 °C); mean values (n=3)

Tab. 3 Determined flow-off quantity after 2 min  
          (PE, 60 °C, c = 0.08 %)

 Test solution
Flow rate [%] after 120 s 

(ø n=3)

Deionised water (reference) 53
I 63
II 57
III 52
IV 56
V 62
VI 56
VII 61
VIII 78
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only slight to moderate differences to the reference. 
Depending on the composition of the formulation, 
the application temperature and the material can 
thus influence the flow-off behaviour both positively 
and negatively and so play a decisive role in the per-
formance of the rinse aid.

However, the flow-off behaviour at lower tempera-
tures than the actual rinse temperature can also be 
relevant for the drying performance, especially for 
wash ware made of materials such as glass or plas-
tics, which only absorb small amounts of heat in the 
machine process and during the rinse and cool down 
again quickly or, for example, when the post-drying 
takes place outside the machine. Precise knowledge 
of the application parameters is therefore crucial for 
the experimental design.

Testing the Practical Relevance of the Method

As part of a study conducted by Stiftung Warentest in 2017, 19 
rinse aids were examined and compared with regard to their 
rinsing and drying performance, among other things [5]. This 
was done using the classic test methods with visual evaluation 
of the rinsing result. Of the rinse aids tested, two products (A) 
and (B) were selected whose rinsing performance was rated 
very good (1.5) and whose drying performance was rated good 
(1.7), as well as another rinse aid (C), which was only rated 
sufficient (3.8) for rinsing performance and satisfactory (3.0) 
for drying performance.

These three rinse aids were tested with regard to their flow-
off behaviour using the method presented here; the results are 
shown in Table 4. Tests with pure deionised water or tap water 
(approx. 12 °dH) without product dosing again served as refer-
ence experiments. In addition to the averaged measurement 
results, the difference Δ to the reference value with water is 
given in brackets in each case.

Under all tested experimental conditions, the three rinse aids 
in application dilution showed better flow-off behaviour than 
water of the respective quality used without product dosing.

The performance evaluation of the rinse aid test by Stiftung 
Warentest based on the classic visual evaluation could be re-
produced in a qualitatively consistent manner, provided that 
the tests were conducted at room temperature (see Figure 5). 
Both products (A) and (B) showed similar results and clearly 
better flow-off behaviour than product (C), especially on glass 
and when using deionised water.

However, if the measurements were carried out at 50 °C, all 
three products showed very similar flow-off behaviour and 
it was no longer possible to clearly differentiate the perfor-
mance. For the comparative evaluation of the results from 
the laboratory tests and the practical tests, the application 
conditions must be taken into account. Since in the rinse 
aid test the dishwasher was not opened until 30 min after 
the end of the programme and the drying behaviour was 
evaluated afterwards [5], the temperature of the wash ware 
and the remaining solution decreases during this period. It 
therefore suggests itself that the assessment of the flow-off 
behaviour from the laboratory tests at lower temperatures 
is more in line with the machine test results than the exper-
iments at 50 °C.

Tab. 4 Determined flow-off quantity after 120 s

DI water,
glass, r.t. 
0.08 % (ø n=10)

DI water,
glass, 50 °C
0.08 % (ø n=3)

SW (12 °dH),
glass, r.t.
0.08 % (ø n=3)

SW (12 °dH),
glass, 50 °C
0.08 % (ø n=3)

DI water, PE, r.t.
0.08 % (ø n=3)

DI water, PE,
50 °C
0.08 % (ø n=3)

Product (A) 71 % (Δ +17 %)
s = 2.1

58 % (Δ +4 %) 69 % (Δ +18 %) 57 % (Δ +7 %) 65 % (Δ +8 %) 58 % (Δ +12 %)

Product (B) 74 % (Δ +20 %)
s = 2.8

58 % (Δ +4 %) 68 % (Δ +17 %) 54 % (Δ +4 %) 65 % (Δ +8 %) 54 % (Δ +8 %)

Product (C) 59 % (Δ +5 %)
s = 3.7

57 % (Δ +3 %) 62 % (Δ +11 %) 58 % (Δ +8 %) 62 % (Δ +5 %) 55 % (Δ +9 %)

Reference 54 %
s = 2.4

54 % 51 % 50 % 57 % 46 %

Fig. 5 The percentage flow-off quantity of tested rinse aids A-C as a function 
of time (c = 0.08 %, glass, r.t.); mean values (n=10)
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The test results show that with the help of the laboratory 
method a practical assessment of the performance of rinse 
aid formulations is possible. However, the knowledge of the 
exact application conditions and thus the choice of test con-
ditions is of decisive importance.

Measurement Error Analysis

The aim of the method development presented here was to 
provide the product developer with a method that is easy 
to use, requires little time and effort to apply and uses only 
materials that are part of the basic equipment in every labo-
ratory. A potential source of error in this experimental set-up 
is in particular the application of the solution to the chroma-
tography column. Likewise, because of the relatively com-
pact set-up, application solutions that show strong material 
interactions can lead to a greater scattering of the measure-
ment results than those that flow easily off the column fill-
ing. To minimise the influence of both factors, it may be 
useful to increase the number of individual measurements 
per test. In addition, to avoid volume errors, e.g. by using 
warm test solutions, a pipetting error can be determined in 
advance by weighing and the results subsequently corrected 
accordingly.

Certain aspects of an automated application, such as the 
rinsing mechanics, more complex temperature curves, such 
as during post-drying, or macroscopic properties of rinsed 
goods, cannot be reproduced with such an experiment, or 
only to a limited extent, so that the subsequent transfer and 
verification of the laboratory results in the machine remain 
indispensable.

Summary

With the help of the laboratory method presented here, the 
formulator is in a position to compare formulations with regard 
to their flow-off behaviour during the formulation develop-
ment or maintenance of a rinse aid, quickly and without great 
equipment expenditure. The flow-off behaviour can be cor-
related with the drying performance in the machine if suitable 
test conditions are selected. For example, the success of for-
mulation modifications, the influence of the concentration of 
certain ingredients as well as the effect of different application 
conditions can be checked and estimated in advance without 
having to carry out elaborate machine tests at an early stage.
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Introduction

The need for appropriate and effective disinfectant technol-
ogy has been widely recognised over time owing to infec-
tion outbreaks and more recently the COVID-19 pandemic 
that claimed nearly 7 million lives worldwide [1]. During the 
pandemic the importance of effective disinfectant technolo-
gies received heightened attention. More focus was given to  
enhanced cleaning and hygiene regimes to avoid cross con-
tamination through high touch surfaces in domestic, and  
Industrial and Institutional (I&I) settings as well as improving 
overall personal hygiene and controlling hospital acquired  
infections (HAIs) within the health care segment [2]. 

Chemical disinfection followed by physical methods like UV 
light (UV – C) are major disinfection technologies prevalent 
in the market today. Among them chemical disinfection is 
typically a primary choice of disinfection mainly due to its ease 
of application and effectiveness including broad spectrum  
antimicrobial activity. Chemical disinfectants are available in 
the form of ready-to-use (RTU) and concentrate formats which 
are diluted prior to use and typically applied on large surfaces 
via mopping. Concentrates offer flexibility of disinfecting / 
disinfecting and cleaning large surface areas upon suitable 
dilutions. For smaller surfaces and high touch areas, RTU  
disinfectant and disinfectant cleaners (in the form of liquids 
and RTU wipes) offer convenience and ease of use. RTU 
wipes (also reported as pre-impregnated disinfecting RTU 
wipes, pre-saturated towelette and pre-wetted disinfecting 
RTU wipe in some literatures) are increasingly accepted for  

disinfection of high-touch surfaces because of their conve-
nience, user friendly profile and reliable performance in do-
mestic, I&I quick service restaurant and health care settings. 
With disinfectant cleaner wipes, end users can simply open 
the pack and start using them straight away for one step dis-
infection and cleaning. The practical convenience and efficacy 
achieved through RTU disinfectant cleaner wipes make them 
suitable for frequent use. 

Post COVID, the maintenance of new hygiene norms requires 
facility providers/managers working in the I&I and healthcare 
segment to commit to thorough hygiene regimes – this takes 
time. Under time constraints, RTU disinfectant cleaner wipes 
offer quick cleaning and disinfection in one step saving time 
for users across domestic, I&I and health care segments.

Increased HAIs, the associated cost burden and increased  
hygiene awareness has raised the demand for frequent clean-
ing and disinfection of the high touch surfaces via rapid and 
efficient approaches. This change in perception of importance 
of hygiene has also created more demand for disinfectant 
cleaner RTU wipes in the market today. The surface disinfec-
tion RTU wipe market should reach USD 1.5 Billion by 2026 
at a CAGR of 6.9% [3].

This paper discusses the complimentary attributes needed for 
an effective RTU disinfectant cleaner wipe that help address 
infection prevention in environments where high hygiene 
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A. Bhattacharya, E. Cooban, J. Gromadecki, I. Naseer, E. Pambou, L. Woollen 
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– antimicrobial efficacy is a critical aspect however, it is important to consider other product features like material 
compatibility, cleaning efficiency and ease of use.

In this article we will focus on one of the fastest growing product segments – disinfecting ready-to-use (RTU) wipes.
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surface aesthetics, broad and very good material compatibility, surface wetting for the recommended contact time, 
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standards are required but that also take into consideration 
the need for excellent cleaning performance and optimised in 
use costs. This paper also covers the growing market of RTU 
disinfectant wipes based on biodegradable substrates which 
are increasingly gaining attention due to sustainability goals 
and increased awareness around environmentally friendly 
products [4].

Selecting a good and effective RTU disinfectant cleaner wipe   

Noticeably, cleaning and disinfecting products like RTU disin-
fectant cleaner wipes having specific performance attributes 
(both biocidal and non-biocidal) that deliver broad spectrum 
efficacy against pathogens, coupled with excellent cleaning 
performance and that are convenient to use are in more  
demand than ever. RTU disinfectant cleaner wipes are not 
only expected to deliver expected disinfection levels but 
should also provide good cleaning performance (as only 
properly cleaned surfaces can be effectively disinfected) and 
take equal care about surface aesthetics. Surface aesthetics  
(e.g., streaking, cleaning performance) as well as broad and 
good material compatibility are more and more important 

and becoming stronger product differentiators. However, 
there are increased cost pressures on the end user that need 
to be considered.  Therefore, there is a need for a solution 
that delivers efficacy and non-biocidal performance all whilst 
considering optimised cost in use.

As discussed, microbial efficacy is a critical parameter for any 
disinfectant or disinfectant cleaner, including RTU wipes. In 
Europe, under the Biocidal Products Regulation (BPR) [5], to 
prove the efficacy against bacteria, yeast, and viruses – Phase 2 
Step 1 (P2S1) & Phase 2 Step 2 (P2S2) tests should have been 
performed using the latest EN (European Norms) standards 
available. A RTU wipe that offers broad spectrum efficacy with 
a short contact time is always preferred but looking into the 
user’s demand especially when undertaking thorough disinfec-
tion regimes is of prime importance. Especially in profession-
al settings, the need for a high-frequency of disinfection and 
cleaning has increased tremendously and it becomes equally 
important to investigate the other key factors like one step 
cleaning and disinfection that save time; superior cleaning of 
biological and non-biological soils, long open pack shelf life 
(confirmed by efficacy tests), low streaking, low tackiness, wide 
coverage and low or negligible odour, all at a low cost in use. 
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Choice of substrate

The following criteria need to be considered when it comes to 
selecting a substrate for RTU disinfectant wipes:

1. Quality,
2. Liquor retention and wetting properties, 
3. Absorption properties, 
4. Feel,
5. Aesthetics,
6. Sustainability.

The quality of RTU wipes depends on the material of con-
struction of the fabric (natural or synthetic), how the fibres in 
the fabric are interweaved and compressed (spun lace, spun 
bound or melt blown), it’s area density in terms of gram per 
square meter (gsm) and thickness. The manufacture method 
also determines the wet pick up or liquor retention and wet-
ting properties. RTU wipes used for disinfection are mostly 
made of non-woven textile materials, fabric that is made 
without using traditional methods of weaving or knitting  
fibre. Non-woven fabric can be of three types based on how it 
is made. It can be spun lace (used in RTU wipes), spun bound 
(used in carpet backing) or melt blown or thermo-bonded 
(used in diaper and feminine hygiene products). 

Wipe weight and construction proves one of the most im-
portant factors for efficacy and cleaning. For a RTU wipe 
with preferred attributes a spun lace non-woven is used 
which is made by applying high-pressure water jets to one 
or more layers of fibre network at lower temperatures. The 
water pushes the fibres into a lace-like pattern. This non- 
woven composition is strong due to the irregularity of the 
fibre interlay and allows for higher weight wipe substrates 
to be formed with different textures and patterns. Spun lace 
non-woven fabric demonstrates higher absorbency rates, 
which makes it perfect to clean up spills and wetted organic 
debris. Also, the higher the absorbency of the wipe substrate 
the higher the amount of released disinfectant solution on 
the surface [6].

Based on the substrate used RTU wipes can be classified into 
two categories: 

1. Synthetic RTU wipe and 
2. Biodegradable RTU wipe 

Synthetic RTU wipe substrates are the most common and cost 
effective option on the market today. They can be made up of 
polyester fibres (PET) or polypropylene (PP). PET is the synthetic 
material of choice for spun-lace wipes due to their better 
absorbency, softness and tensile strength. These RTU wipes 
provide high tensile strength, and good abrasion on the 
surface due to their high density. In general, they are more  
solvent resistant and offer lower cost in use. Biodegradable 
RTU wipe substrate on the other hand is more nature friendly 

as it is  made of cellulosic fibres (cotton, viscose and lyocell). 
Cellulosic fibres provide good pickup of disinfectant liquid per 
gram of RTU wipe because their water retention rate is high. 
Although synthetic RTU wipes are dominating today there is 
an increasing inclination towards biodegradable RTU wipes as 
they offer a more eco-friendly option. 

Choice of active / chemistry

Disinfectant RTU wipes show two-way action to remove the 
organic debris. They use the mechanical action of wiping 
and the disinfection activity of the disinfectant solution ad-
sorbed on it. Inherent properties of the RTU wipe, such as 
fabric structure, fibre types, applied pressure, the number of 
passages and type of microorganism adhesion mechanism, 
determine the mechanical removal. However, transfer of  
microorganisms to other parts of the surface may still occur. 
During the wiping action some microorganisms could be just 
relocated to another place of the treated surface instead of 
being removed. To prevent unintentional transfer of microor-
ganisms one should consider the retention and release of the 
disinfectant and also the spectrum of activity of the disinfec-
tant that is adsorbed into the RTU wipe. Four factors mainly 
govern the efficacy of RTU wipes:

1. Type of active ingredients in the disinfectant solution to 
be used,

2. Amount of solution on the surface to be disinfected,
3. Concentration of active ingredient, 
4. Amount of the solution remaining on the surface. 

There is a wide variety of active chemical agents that can 
be used for disinfection. Among them alcohols, quaternary  
ammonium compounds and peroxygens are the most com-
mon ones in RTU wipes. The choice of active ingredient lies 
in the fact that it should have an efficacy profile which is  
adequate to needs, it needs to be approved as an active agent 
for biocidal use in the appropriate product type according to  
Biocidal Product Regulations (BPR) requirements, it should 
have proper material compatibility and the interaction of the 
active with the substrate should also be considered.

Alcohols (ethanol, isopropanol) are used for their efficient 
wetting and fast biocidal efficacy, but show limited material 
compatibility and therefore, alcohols are not suitable for the 
majority of plastics. They are not compatible with rubber as 
it induces deformity and makes the rubber and certain types 
of plastics hard over the period and highly inflammable. Alco-
hols show limited efficacy in the presence of organic matter 
(causing organic load fixation). 

Chlorine, hypochlorite is the most common active agent. It 
is used for being low cost and for its fast mode of action 
and broad-spectrum efficacy. It is also unaffected by water 
hardness. However, above 500 ppm it is corrosive to metals 
and difficult to manage as it is irritating for, eyes, mucous 
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membranes, and skin. Other disadvantages are that it can  
discolour and bleach user’s clothing. Most importantly, it  
reacts with ammonia or acid and generate toxic chlorine gas. 

Hydrogen peroxide offers a germicidal activity and is a known 
sporicidal agent with longer contact time. It degrades quickly 
into H2 and O2 therefore presents a very eco-friendly disinfec-
tant. It does not produce residues and is very efficient even 
in the presence of organic matter. The limitation of hydrogen 
peroxide is that it is unstable in dilution and is corrosive to 
copper, plain steel, and galvanized iron, brass, bronze. 

A widely used chemistry for disinfectants RTU wipes is based 
on Quaternary Ammonium Compounds (QACs), this chem-
istry is a good alternative to alcohol, bleach based or H2O2 

based RTU wipes. QACs can be mono-alkyl quats or di-alkyl 
quats. QACs possess good cleaning and deodorization prop-
erties and a relatively broad spectrum of efficacy including 
bacteria, yeasts, and viruses (lipid, enveloped viruses. Di alkyl
QACs (DDAC (C8-10) or DDAC (C10-10)) are always pre-
ferred QAC choices because they are less affected by anionic 
species, organic matter and have low odour. DDAC (Didecyl 
Dimethyl Ammonium Chloride) also shows a better efficacy 
profile in comparison with ADBAC (Alkyl Dimethyl Benzyl 
Ammonium Chloride).

Choice of test method for efficacy

It is important to understand which methods are applied 
to prove efficacy of both biodegradable and synthetic RTU 
wipes. A disinfectant RTU wipe tested with wrong EN stan-
dards poses non-compliance as well as a threat to users. As 
discussed earlier, RTU wipes that have been tested as per  
latest EN standards provide a high level of confidence for their 
efficacy. 

Efficacy claims are substantiated by testing products in appro-
priate standard methods – EN norms – simulating practical 
use conditions.

Phase 2 Step 1 (suspension) and Phase 2 Step 2 (surface or 
carrier) tests are required to determine the effective dose of 
a product in a defined application area e.g. I&I or healthcare.
There are several parameters that influence the performance 
of a product in the EN norms required to support claims 
against target organisms. Temperature, soiling, contact time 
and log reduction all influence the pass level and ultimate-
ly the claim. Soiling levels determine whether claims may be 
made for a disinfectant or a disinfectant cleaner with low- 
level soiling supporting a disinfectant application and high- 
level soiling supporting a disinfectant cleaner application.
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Bactericidal and yeasticidal efficacy is a “must have” for most 
applications. Appropriate standards to test this efficacy are 
described in Table 1.

It is important to note that as per the updated regulatory 
requirements under the Biocidal Product Regulation (BPR), 
EN16615:2015 should be used as the Phase 2 Step 2 test 
to substantiate bactericidal and yeasticidal claims where  
mechanical action is employed on non-porous surfaces. The 
efficacy of the RTU wipe is evaluated based on the number of 
live organisms remaining on the surface after the mechanical 
action. 

Virucidal claims can also be substantiated using the same 
testing approach of Phase 2 Step 1 and Phase 2 Step 2 EN 
norms. Currently there are only virucidal norms in healthcare 
but they can be adapted to accommodate other application 
areas. EN 14476 2013:+A2:2019 is the Phase 2 Step 1 test 
that is employed, modified where required; there is however 
no published Phase 2 Step 2 method for virucidal testing. EN 
16615 may. be modified to incorporate the use of viruses to 
support a mechanical action claim, to reflect how the product 
will be used in practice. Suspension data should preferably 
be generated on liquid extracted from the pre-impregnated 
wipe. This is particularly important as in some cases binding 
between the active substance and non – woven fibres may be 
observed which impacts efficacy.

Non-biocidal performance

For an ideal RTU disinfectant cleaner wipe, non-biocidal prop-
erties like cleaning efficiency streaking and tackiness caused by 
residues left on surfaces after wiping, and compatibility with 
surfaces are also equally important.

The wipes should be able to cover large surface area without 
compromising on efficacy to keep the cost in use as low as 
possible. Surfaces of a known area are treated with the wipe 
test product. The wipe coverage is counted as the total area 
covered which can remain wet for the duration of the con-
tact time of the wipe. It is especially important that a surface 
treated with the wipe should stay wet for the recommended 
contact time to provide expected efficacy. 

To determine cleaning efficacy of a wipe, the experimental  
design plays a crucial role. The experiment should mimic real 
use conditions, with appropriate selection of soils for those en-
countered in healthcare and I&I set ups. In addition to cleaning, 
aesthetic properties like surface streaking and tackiness need to 
be considered. Not only should a wipe provide excellent clean-
ing, but it should leave low residues behind, to deliver a low 
streak and low tack finish on the treated surface. A RTU wipe 
should be thoroughly tested to demonstrate compatibility with 
commonly used surfaces like metals (Aluminium & Stainless 
Steel), and plastics (Acrylonitrile Butadiene Styrene (ABS), Poly-
carbonate, Polyoxymethylene (POM), Polyoxymethylene (POM) 
Natural, Polyvinyl Chloride (PVC) and Polystyrene). RTU wipes 
based on Di-alkyl Quat (DDAC (C8-10) or DDAC (C10-10)) offer 
an excellent choice for disinfection of alcohol sensitive surfaces. 

Open Pack Efficacy

How the RTU disinfectant wipes are packed in final packag-
ing is also critical to consider but often overlooked as part of 
maintaining a good cleaning regime. A pack of wipes are avail-
able in various units starting anywhere from 30 to 200 units 
per pack. These packs are opened and resealed multiple times 
throughout the course of use. Resealable pack of wipes should 
be thoroughly tested, and it should be ensured the wipes do 
not dry out and remain efficacious for a specific period after 
opening. Good practice is for manufacturers to confirm the 
open-pack efficacy at the end of a specified period after open-
ing with a 4-field test.

Conclusion

RTU Disinfectant Cleaner products offer benefits of conve-
nience, time saving, and ease of use for disinfecting small 
surface areas in I&I and health care settings. RTU disinfectant 
cleaner wipes are considered as a step forward offering in this 
space as they offer already impregnated solution on wipes in 
prewetted format. As their demand is growing, it is expected 
that a RTU wipe should deliver the desired efficacy against 
pathogens and at the same time should not alter surface aes-
thetics yet remain low cost in use. It should hold a strong 
position in the regulatory landscape and open sustainabili-

Test method Organism Application area Conditions EN standard

Phase 2 step 1 Bacteria Healthcare Clean or Dirty EN 13727:2012 +A2 2015
Phase 2 step 1 Bacteria I&I Clean or Dirty EN 1276:2019
Phase 2 step 1 Yeast Healthcare Clean or Dirty EN13624:2021
Phase 2 step 1 Yeast I&I Clean or Dirty EN 1650:2019
Phase 2 Step 2 Bacteria/Yeast Healthcare /I&I* Clean or Dirty EN16615:2015 (Mechanical action on non-porous surfaces)

* EN 16615 is a standard in the Healthcare area, there is not an equivalent I&I standard with mechanical action, therefore this standard can be modified to reflect 
the organisms and soiling conditions required to support an I&I claim

Tab. 1 EN efficacy standards for RTU wipes
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ty options for the customers. As we see increasing pressure 
on single use plastic wipes, biodegradable RTU wipes open a 
hope for contributing towards sustainability goals. To achieve 
the expected product profile, a combination of the right 
quality non-woven substrate and chemistry delivering the ex-
pected efficacy (as per the relevant EN standard) with desired 
aesthetics and feel, wetting properties and liquor retention 
for the desired period in the open pack is important. As the 
disinfectant wipe market matures, we expect to see a sharp 
increase in the demand of sustainable RTU wipes that have 
been designed giving equal value to their efficacy profile and 
non-biocidal parameters (that take care of the surface applied 
on), under the complex and dynamic regulatory landscape. 

For customers who are looking to add a BPR ready disinfec-
tant – cleaner wipe product to their portfolio, they should 
investigate available RTU wipes options keeping following 
aspects in mind:
1. Options that enable fast market entry but saving time 

and cost associated with new product development. 
2. Cost and time saving benefits through aligning to a prod-

uct that will have a registration footprint (with support-
ing data package) under the Transitional Arrangements 
of the BPR.

3. Reduced time allocation needed for regulatory compli-
ance by aligning with a product that will have an existing 
Regulatory Registration

4. Cost effective sub-registration approach for potential  
future EU (European Union) Biocidal Products Regulation 
(BPR)

5. Savings in supply chain / procurement / manufacture by 
purchasing ready formulated concentrate to reduce need 
for additional suppliers of raw material, raw materials 
blending, and logistics. 
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only for informational purposes. Copyrighted material has been produced 
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Introduction

For decades, Symrise has been at the forefront of successful-
ly developing and marketing innovative and versatile ingre-

dients as well as cutting-edge technologies to accommodate 
challenging consumer, regulatory, and formulator needs. Irre-
spective of whether it is personal care or home care, the mar-
ket requirements are ever-increasing and demand smart ingre-
dients that fit today’s modern and advanced product formats. 

The world of multifunctionals has always been a key area of 
investment at Symrise. Understanding the huge potential of 
solutions that serve a wide range of purposes has facilitated 
some of the industry’s most exciting success stories. Ongoing 
innovation enabled numerous smart ingredient launches to 
cater to even the most demanding product concept or regu-
latory restriction. Symrise is now building on this expertise to 
develop innovative solutions for household products.

The three main pillars of multifunctional ingredients at Sym-
rise are based on the key features of innovation, expertise, 
and sustainability. Those high standards apply to the newly 
created portfolio of multifunctional ingredients dedicated to 
home care products. The multi-talented materials reduce the 
impact on the environment, improve cleaning performances, 
and product aesthetics as well as enhance the formulation in-
tegrity of products such as laundry, dishwashing, and surface 
care detergents.

Symrise’s global network of experienced teams, including reg-
ulatory experts and state-of-the-art laboratories, enables the 
company to expand its traditional business activities beyond 
cosmetic applications and into the world of household clean-
ers. The recently inaugurated Beauty & Home Care Center 
of Expertise near Paris houses dedicated facilities specifically 
focusing on developing and testing home care formulations 
and applications. Having their specific needs and regulations, 
Symrise is well experienced and equipped to fully support 
challenging requirements for cleaning and household appli-
cations. 

Sustainability is a significant part of the corporate strategy 
which is reflected in the numerous biodegradable and bio-
based ingredients that form the Symrise portfolio— and it 

doesn’t stop there. The entire value chain is based on these 
principles and includes the responsible cultivation and end of 
life of key raw materials, innovative product development, 
trusted partners and suppliers, and continuous optimization 
of manufacturing processes.

Ongoing investment in innovation backed up by extensive 
consumer and market insights allows Symrise to develop new 
suitable solutions to the evolving challenges and demands 
of the personal and home care market. This is done by re-
searching new chemistries but also discovering additional 
benefits for established ingredients. As a renowned scientific 
leader in the industry, Symrise’s global research centers devel-
op avant-garde ingredients based on comprehensive testing 
methods for innovative claim substantiation.

Consumer trends come and go but what is here to stay is the 
overwhelming and unifying need to protect our planet for 
future generations. Consumers have changed their habits of 
consumption and are critically questioning the need for long 
ingredient lists as well as the necessity for non-sustainable 
or non-biodegradable materials. Therefore, the demand for 
high-performance environmentally friendly cleaning agents is 
growing immensely.

Importance of Multifunctional Ingredients 

Multifunctional product formats have been around for some 
time. In 1987, Procter & Gamble introduced the first “2 in 1” 
shampoos and conditioners. This can be considered as the be-
ginning of an ever-increasing demand for new combinations 
of functionalities in personal care products that require smart 
multi-tasking ingredients able to deliver several benefits to 
keep the ingredient lists short.

Multifunctionals have proven repeatedly how future-oriented 
and versatile this product category is. As part of the ‘less is 
more’ movement, ingredient solutions that satisfy several for-
mulation or consumer needs rank very high, for obvious rea-
sons. The concept of minimalism is about avoiding the unnec-
essary and suggests for formulations, that single ingredients 

Multifunctionals as Innovative Solutions 
for Formulating Modern Home Care Products
T. Bartolini, M. Ortega
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can perform more than one function, consequently reducing 
the number of used materials. 

Consuming less and consuming better has become main-
stream and can only be expected to grow even more in the 
future. More sophisticated and educated consumers make 
conscious shopping decisions by investigating ingredient lists 
and corporate values. Aspects that are important in this con-
text are environmentalism, transparency, sustainability, bio-
degradability, product safety, and effectiveness. 

Fulfilling all these above aspects, the Symrise home care mul-
tifunctionals have been tailored to satisfy a whole catalog of 
requirements from stabilizing formulations improving clean-
ing performance, enhancing sensorial aspects, and product 
aesthetics. 

Application of Multifunctionals to Home Care Products

The global trend of sustainability and transparency is not only 
relevant for skin and hair care products but has already spilled 
vastly into the world of household cleaners. Consumers ex-
pect companies to comply with increasingly strict sustainabil-
ity standards, demanding safe and effective products with 
fewer ingredients but the same high quality. 

This puts brands under pressure as many traditional ingredi-
ents used in home cleaning products will probably not meet 
further stringent requirements anymore. Increasing regulatory 
restrictions, evolving consumer demands and limited ingredi-
ents choice add to this pressure. This is why Symrise has decid-
ed to invest in the research and development of sophisticated 
and advanced multifunctional ingredients dedicated to the 
specific needs and requirements of home care applications. 

The recently launched range consists of multifunctional ingre-
dients that have a lower carbon footprint and are biodegrad-
able in both aerobic and anaerobic conditions. This innova-
tive technology can be suitable for the EU ECOLABEL and for 
ECOCERT certification for detergents.

From a functional perspective, the ingredi-
ents improve the grease removal strength 
of home care products thus increasing their 
overall cleaning power. This criterion has be-
come more important in recent years. The 
multifunctional ingredients of Symrise also 
provide a solution for maintaining the integ-
rity of the formulation since they keep im-
portant ingredients, such as enzymes, stable. 
Furthermore, the new multifunctionals pro-
vide antioxidant activities, optimized solubili-
zation properties as well as foam density and 
stability-enhancing benefits. This will result 
in better scent and sensory performance as 

well as an improvement in the long-lastingness of the finished 
products.  

In this article, we will present two different types of multi-
functional ingredients: polyols and ketone derivatives. As an 
overview of their wide range of benefits in household prod-
ucts, the purpose is to demonstrate their ability to maintain 
the finished product stability for a longer time and improve 
the cleaning performance as well as the sensory experience.

Product Stabilization

Enzyme Stability 
In this study, the starch removal power was evaluated with 
a typical hand dishwashing detergent (HDW – pH 5.5 – sur-
factant system SLES sodium lauryl ether sulfate and CAPB 
cocamidopropyl betaine) containing commercial amylase at 
0.05%. The HDW / amylase was compared to HDW / amylase 
containing ketone derivative (Fioflex™ 4H) at 0.5% (Figure 1). 

Mixed starch soils (CFT DM377) treated with HDW / amylase 
and HDW / amylase with ketone derivative were soaked for 
1h at 35°C.

Panel evaluation of soil removal was performed (T0). HDW /
amylase and HDW / amylase with ketone derivative were 
stored at 40°C for 1 month. The experiment was performed 
once again followed by panel evaluation (T1). The rating scale 
was from 0 (no removal) to 10 (totally cleaned).

At T0, the cleaning efficacy was rated very high with the 
HDW / amylase detergent (8: very cleaned), a similar result 
was obtained with the HDW / amylase and ketone derivative 
detergent (8: very cleaned).

At T1 (1 month at 40°C storage), a decrease in cleaning effi-
cacy was observed with the HDW /amylase detergent (1: very 
low removal) but the cleaning efficacy was still high with HDW /
amylase and ketone derivative detergent (6: cleaned).

Fig. 1 Enzyme stability 
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Ketone derivative in HDW / amylase detergent helps to main-
tain enzyme stability and prolong the product performance 
over time.

Product Integrity 
Challenge tests were performed using Candida albicans 
(ATCC 10231), Aspergillus brasiliensis (ATCC 16404),  
Escherichia coli (ATCC 8739), Pseudomonas aeruginosa 
(ATCC 9027), and Staphylococcus aureus (ATCC 6538).

A hand dishwashing detergent containing 1.0% polyol 
(Yesteem™ 65) / 0.4% sodium benzoate and a glass clean-
er containing 0.3% ketone derivative (Fioflex™ 4H) / 0.7% 
phenoxyethanol were tested. Samples were inoculated, and 
the 0-hour assay was performed. Samples were stored in a  
20-25°C incubator. At 2, 7, 14, and 28 days after inoculation, 
the samples were removed from the incubator and assayed 
for surviving organisms (Figure 2).

In HDW and glass cleaner, polyols and ketone derivatives 
combined with a preservative system showed a significant re-
duction of microorganism levels after 28 days.

In different formula types, polyols and ketone 
derivatives help to maintain product integrity 
over time.

Cleaning Performance

Degreasing
In this study, the degreasing power (neat) 
of a typical degreaser formulation (pH 10.5) 
was compared with a formula containing 
1% polyol (Yesteem™ 85).

Fatty soil with added carbon black soils (CFT 
DM40) was treated with a typical degreas-
er or a degreaser containing 1% polyol. The 
test was performed using an abrasimeter, 70 
scrubs were done with a 160g load. Panel 
evaluation of soil removal was conducted. 
The rating scale was from 0 (no removal) to 
10 (totally cleaned) (Figure 3).

The degreasing power was rated low with 
a typical degreaser (3: low removal). In con-
trast, the formula containing 1% polyol 
demonstrated a very high degreasing power 
(8: very cleaned). 

Polyols help to remove easily and effectively 
greasy soil to achieve a better cleaning per-
formance. As a co-surfactant, it offers the 
opportunity to reduce surfactant content.

Sensory Experience

Foaming
A Suds Mileage test was performed and the efficiency of a 
hand dishwashing detergent (HDW – pH 5.5 – surfactant sys-
tem SLES sodium lauryl ether sulfate and CAPB cocamidopro-
pyl betaine) was measured through the stability of its foam un-
der the action of a representative mixed soil containing lipids, 
proteins, and carbohydrates (STIWA II).

The soil was coated onto the center of a plate using an au-
tomatic dispenser. HDW and HDW containing 0.5% polyol 
(Yesteem™ 60 or Yesteem™ 65) were added to a washing-up 
bowl containing 5 liters of water maintained at 45°C. The 
number of plates washed up until the foam collapsed was 
counted and compared between HDW and HDW containing 
polyol (Figure 4).

The HDW detergent containing polyol showed a better foam 
density and aspect in comparison with the HDW detergent 
alone. Moreover, the number of washed plates until full foam 
collapse was higher with the HDW containing polyol (28) com-
pared with HDW (23) alone. The increase is about 22%.

Fig. 2 Product integrity  

Fig. 3 Degreasing power 
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Polyols modulate foam density and aspect while allowing its 
long-lastingness. As a co-surfactant, they offer the opportunity 
to reduce surfactant content.

Conclusion

As multifunctional ingredients, polyols and ketone derivatives 
offer a wide range of benefits to cleaning products. Their abil-
ities to stabilize enzymes and maintain product integrity help 
to strengthen the formulation and prolong its performance. 
The enhanced foaming power allows the long-lastingness of 
the cleaning product and even offers the possibility to reduce 
the content of surfactants. This clearly contributes to a better 
sensory experience. Additionally, polyols were shown to effec-
tively increase the overall cleaning performance of home care 
products.

In summary, Symrise’s new range of multifunctional ingredi-
ents for home care applications is a great choice to help for-
mulators develop modern cleaning products with high efficacy 
and lower carbon footprint. They offer great potential for the 
next generation of home care cleaners that aims to not only 
improve the general well-being and health of our families by 
ensuring a clean home but also give consumers peace of mind 
by reducing the environmental impact. 

Fig. 4 Foaming 
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Introduction

The determination of surface tension of aqueous solutions is 
one of the most fundamental physicochemical characteriza-
tions of any surfactant molecule. Different methods are used 
depending on the time scale of surface tension reduction 
relevant for the specific application: Wilhelmy plate [1], du 
Noüy ring [2,3] or Drop Shape Analysis (Pendant Drop Tensi-
ometry) [4,5] for slow processes or equilibrium values, or the 
Maximum Bubble Pressure method [6] for dynamic surface 
tensions, which is more relevant for fast wetting processes 
such as printing. For regulatory purposes, the (static) surface 
tension of a 0.5% aqueous solution / mixture is required for 
both the Customs Tariff Regulation [7] and the EU Detergent 
Regulation [8,9]; in addition, the Critical Micelle Concentra-
tion (CMC; derived from the determination of surface tension 
as a function of concentration) [10] is often used to calculate 
the octanol/water partition coefficient log Kow [11]. None of 
these regulations specify which method should be used to 
measure surface tension. The only “official” methods, ac-
cording to OECD Technical Guideline 115 [12], are the “vin-
tage” (>100 years old) ring / plate methods as described in 
ISO [13] and EN [14] standards, which basically date from the 
pre-computer era. During the discussions on the upcoming 
regulation on Polymers&REACh, it was recognized by several 
parties [15] that guidance is needed on how to identify sur-
face active polymers, as surface activity will most likely be one 
of the grouping criteria of Polymers Requiring Registration 
(PRR) [16]. Obviously, any classification of polymers as being 
surface-active should be based on their properties and not on 
shortcomings of the analytical methods. Unfortunately, the 
ring/plate methods (i.e. the only “legally existing” ones) have 
a serious technical deficiency, especially for technical surfac-
tants and surface-active polymers.

History – Wilhelmy and du Noüy  

A general feature of the ring/plate method is that the surface 
age of the air/water interface of the surfactant solutions is 
poorly defined. This may not be a problem for hydrophilic, 
well water-soluble, high purity, low molecular weight surfac-
tants, as they are mostly used in academic studies. In the case 
of “normal” (to avoid the term “technical”) surfactants with 
alkyl chain distributions (e.g. coco = C8 – C18), the presence 
of the more hydrophobic components can be quite prob-
lematic for performing surface tension measurements; the 
same is true for solutions of surface-active polymers. Once 
a more hydrophobic fraction of the sample material or an 
impurity (e.g. processing aid, educt, residual fatty acid in an 
ester-based product) has found its way to the air/water inter-
face, it will dominate the measurement and prevents the de-
termination of the surface activity of the substance intended 
to be analyzed.

One fairly obvious example of this general shortcoming of 
these two methods is the “reverse” method for determining 
CMC [10]. Here, the determination of the surface tension as 
a function of concentration starts with a concentrated surfac-
tant solution that is gradually diluted. The practical advantage 
is that the titration equipment only needs to be filled with 
water, which eliminates the need to clean the equipment. 
However, this ease of handling comes at the expense of data 
quality: Any small fraction of a more hydrophobic component 
that has found its way to the surface at high concentrations 
will not leave the surface upon dilution below CMC – there 
is no real equilibrium between the molecules at the air / water 
interface and those dispersed in the subphase. Therefore, the 
measured surface tension is much lower than the “real” value 
of the corresponding pure surfactant.

Determining the surface tension of surfactant solutions sounds simple, and the state of the art for decades has been Pendant 
Drop Tensiometry (Drop Shape Analysis). According to DIN/EN/ISO standards and OECD guidelines, the only legally exist-

ing methods in the field of surfactants are the ring/plate methods, basically from the pre-computer era. For many technical 
surfactants and especially for surface-active polymers, these vintage methods have serious technical shortcomings caused by 
an inherently uncontrolled surface age. This will be demonstrated by discussing the surface tension results of two associative 
thickeners. Normalization activities have been initiated to „legalize“ the current state of the art, Pendant Drop Tensiometry, also 
in the field of surfactants.

abstract

Determination of Surface Tension of Surfactant Solutions 
from a Regulatory Perspective
J. Venzmer
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State of the art: Drop Shape Analysis

Advances in image processing and computing power over the 
past three decades have made Drop Shape Analysis a well-es-
tablished method; corresponding Pendant Drop Tensiometers 
are commercially available from several companies. Since a 
new drop is formed for each measurement, the surface age 
is well defined and it is even possible to follow the kinetics of 
surface tension reduction. This is one of the reasons why Drop 
Shape Analysis (Pendant Drop Tensiometry) has been the 
state of the art in surface tension measurement for decades 
in both academic and industrial laboratories. Unfortunately, 
this progress has not yet found its way into surfactant-relat-
ed standardization; the current activities of the relevant stan-
dardization groups are outlined below.

Solubility in water as prerequisite

Any determination of surface tension, including Drop Shape 
Analysis, only makes sense for water-soluble products – un-
less the substances are liquid themselves and the surface ten-
sion of the bulk material is of interest. Therefore, dissolution 
tests have to be carried out before a surface tension measure-

ment can be started. It is also necessary to decide which con-
centration to use for the measurement. According to OECD 
TG 115 [12] on the determination of surface tension, the 
concentration to be used should be 90% of the saturation 
solubility, but not more than 1 g/L. For most surfactants, this 
is above the Critical Micelle Concentration (CMC), but there 
is no such thing as a saturation limit for surfactants – the only 
exception: Ionic surfactants below the Krafft temperature 
[17]. Ideally, some guidance on solubility should be found in 
the relevant OECD technical guidelines. The guidelines 105 
and 120 [18,19] are, however, not helpful when it comes to 
surfactants and surface-active polymers; this topic is being 
discussed in a separate paper in this volume [20].

The best option, and most probably the only one that pro-
vides clear guidance, would be to perform the surface tension 
measurements for grouping purposes at a defined concen-
tration; whether this should be 1 g/L (as in the current OECD  
TG 115 [12]) or 5 g/L (as in the Customs Tariff [7] as well as 
the Detergent Regulation [8,9]) could still be debated. Ideally, 
the sample should be completely homogeneous and dissolved 
in order to avoid artifacts which do not allow conclusions to 
be drawn about the substance (e.g. polymer) under investi-
gation. Complete solubility, however, is not required for the 
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Customs Tariff classification, where it is accepted that the ma-
terial may form an emulsion, as long as there is no separation 
of insoluble matter. This is conceptually difficult, as an emul-
sion is inherently unstable; moreover, there is no guidance 
given in the regulation on how to experimentally assess the 
absence of “separation of insoluble matter” in an emulsion. 

Determination of Critical Micelle Concentration (CMC)

For regulatory purposes, the CMC is often considered a valu-
able parameter of a surfactant, e.g. to calculate log Kow [11]. 
However, from an application perspective, the relevance of 
CMC values for the formulator is rather limited; they are only 
useful for people working with single surfactants in distilled 
water. There are also some challenges when taking the only 
existing standard for determining CMCs (ISO 4311:1979 
[21]) seriously. A determination of CMCs by measuring sur-
face tension as a function of concentration is straightforward 
for super-pure surfactants used in academia, but as soon as 
there are alkyl chain distributions or a distribution of homo-
logues e.g. in the case of ethoxylates with different degrees 
of ethoxylation, the surface tension vs. concentration plots do 
not show the characteristic kink as in case of the super-pure 
surfactants, but a more or less smooth curve[10]. An example 
of the effect of an alkyl chain distribution in alkylamidopropyl 
betaines is shown in Figure 1: Pure C12 (■) vs. Coco (□). The 
ISO norm 4311 explicitly states that if a CMC curve looks like 
the one for CAPB (), “experimentally no value for the range 
of c.m.c. can be defined”. This part of the standard is usually 
completely ignored, as there is no other option. 

Interpretation of the surface tension results

The current OECD TG 115 [12] does not provide guidance 
on how to interpret the surface tension data obtained. Ac-
cording to the REACh  regulation [22], substances with a sur-
face tension of < 60 mN/m at a concentration of 1 g/L should 

be considered as surface-active materials. This statement on 
page 56 (of 739) surprised many physical chemists, because 
from an application perspective, surface-active substances  
(= surfactants) typically have surface tensions of about  
25-35 mN/m. Accordingly, both the Customs Tariff [7] and 
the EU Detergent Regulation [9] use a limit of < 45 mN/m at 
a concentration of 0.5%. This value is already quite conser-
vative considering the application performance (i.e. ability to 
solubilize, wash, clean), but it does make sense from a hazard 
assessment point of view: It has been shown that surfactants 
can only interact with lipid membranes if their surface pres-
sure is > 25 mN/m, which corresponds to a surface tension 
of < 47 mN/m (surface tension of water (72 mN/m) minus 
surface pressure of the surfactant solution = surface tension 
of the surfactant solution) [23]. The reason for proposing a 
surface tension limit as a grouping criterion for PRR is that 
surface activity should allow prediction of the (eco)toxicolog-
ical potential of the polymer, i.e. the possibility of interaction 
with biological material. This correlation is only given by using 
the < 45 mN/m instead of the < 60 mN/m criterion. In fact, it 
does not take much to reduce the surface tension of water. 
For example, polyethylene oxide (PEO) is purely water soluble 
and non-amphiphilic, but nonetheless it reduces the surface 
tension of water – depending on concentration and molecu-
lar weight – down to values even below 50 mN/m [24]. Such 
a polymer, which does not carry any hydrophobic residues, 
has no tendency to interact with hydrophobic substances or 
membranes and therefore should not be included in the cat-
egory of surface-active materials.

Examples: Associative thickeners

To put this mostly theoretical discussion into practice, we have 
chosen associative thickeners as an example of amphiphil-
ic polymers: Ethoxylates with a molecular weight of several 
thousand Daltons, esterified with at least two long chain fatty  
acids. The structurally simplest associative thickener is PEG-150 
 Distearate (INCI), which is PEO of MW 6000, esterified at 
both ends with stearic acid. In order for PEG-150 Distearate 
to function as an associative thickener, i.e. to bridge surfactant  
aggregates, it is necessary to ensure that the PEO is esterified 
at both ends, and therefore – to achieve this during synthesis 
in a reasonable amount of time – a slight excess of fatty acid 
is used in the esterification. Consequently, the final product 
contains some residual stearic acid (salt, depending on the pH 
of the solution), i.e. soap. 

When it comes to determining the surface tension of a solu-
tion of such a polymer containing hydrophobic, surface-active 
impurities (such as residual fatty acid), there is the more or less 
philosophical question of whether to determine the surface 
activity of the polymer itself, or that of the product including 
the impurities. There are two options to determine the surface 
tension of a solution of the “pure” polymer: Either purify the 
polymer to remove the low molecular weight surface-active 

Fig. 1 Surface tension of Cocamidopropyl betaine (□) and Laura-
midopropyl betaine (■) as a function of concentration (DataPhysics 
OCA 25, static values at 600s)
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components (if this is possible), or perform the measurement 
using a method and/or under conditions where the impurities 
do not dominate the result; in the case of long-chain fatty ac-
ids, this means using the Pendant Drop method and choosing 
a pH value at which the fatty acid is soluble 
(rather than being protonated, insoluble and 
with an even stronger tendency to adsorb at 
the air/water interface).

PEG-150 Distearate presents an additional 
challenge: since both hydroxyl end groups of 
PEG-150 are esterified, this model associative 
thickener lacks sufficient hydrophilicity, and 
in combination with the readily crystallizable 
octadecyl chains, PEG-150 Distearate is not 
clearly soluble in water (without the addition 
of other surfactants): some “shimmer” (crys-
talline aggregates) is visible. This presents a 
challenge when determining the surface ten-
sion of aqueous solutions of this amphiphil-
ic polymer. Using the du Noüy ring method, 
measurements were hardly possible, because 
the liquid lamella often broke during the mea-
surement – most likely due to the presence of 
the crystals in the solution. The Wilhelmy plate 
method gave for both concentrations (0.1 and 
0.5%) surface tensions of about 35 mN/m (pH 
4) and 31 mN/m (pH 8); it seems like the soluble sodium stea-
rate was more surface-active – at least at higher surface ages 
– than the protonated stearic acid. The Pendant Drop method 
provides more insight into the situation, as shown in Figure 2. 
The two solutions at the lower concentration (0.1wt%; open 
symbols) start with higher surface tension values at short drop 
lifetimes, which is to be expected since less surfactant is avail-
able to populate the freshly formed drop sur-
face. However, the plateau values at longer 
drop ages are somewhat lower at pH 4 (△,▲) 
than at pH 8 (□), except at the highest con-
centration (■): The second step (after a drop 
age of about 100 s) is very atypical and most 
likely an artifact caused by the presence of 
the “shimmering” crystals. This shows that 
the process of sample preparation, including 
heating to melt and better disperse the ma-
terial, followed by stirring during cooling and 
crystallization, has an influence on the mea-
surement, in case a material does not form a 
clear solution. However, the aim is to obtain 
information about the substance itself and not 
about the effect of the presence of some crys-
tals. It can be concluded that the surface ten-
sion of solutions of PEG-150 Distearate is > 45 
mN/m, and therefore this polymer should not 
be classified as surface-active. This is not unex-
pected, since an effective reduction of surface 
tension requires a more or less close packing 

of alkyl chains at the air/water interface – which is challenging 
because (A) each alkyl chain carries (on average) a headgroup 
of 75 EO and (B) there is also some steric hindrance because 
the alkyl tails are present as pairs linked by PEG-150. 

The second example is a more hydrophilic, clearly water-solu-
ble associative thickener: PEG-120 Methyl Glucose Dioleate. 
Methyl glucose has four hydroxyl groups that are ethoxylated 
by a total of 120 EO, and at least two of the four hydrophilic 
arms are esterified with oleic acid. The results of the surface 
tension measurements using the Pendant Drop method are 
shown in Figure 3. This time, the results look as expected, 

Fig. 2 Surface tension as a function of drop lifetime of 0.1% (open symbols) and 0.5% 
(closed symbols) aqueous solutions of PEG-150 Distearate using the Pendant Drop 
Method (DataPhysics OCA 25) at pH 4 (△,▲) and pH 8 (□,■) 
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Fig. 3 Surface tension as a function of drop lifetime of 0.1% (open symbols) and 0.5% 
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PERFORMANCE, 
NATURALLY BETTER!

Introducing IFF’s Designed Enzymatic Biomaterials (DEB) Technology

Robust and consistent performance of home and personal care products is critically important; particularly given their relevancy and 

presence in our daily lives. Alongside this need is the increased desire for sustainable materials and the rise in the number of natural 

and/or bio-based ingredients in the marketplace. Yet, without achieving performance equal to or greater than petroleum-based 

materials, natural and bio-based alternatives will not fully replace incumbent materials nor satisfy customer and consumers’ needs.

IFF has developed a new-to-the-world class of polysaccharides that can address these considerations. The resulting innovation – 

Designed Enzymatic Biomaterials (DEB) – gives rise to products that drive performance enhancements while being bio-based,  

and can be designed to be biodegradable. 
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makes the alpha-glucan molecule 

unique. They are highly customizable, 

have excellent structural uniformity, and 

can be designed to be biodegradable.

With the DEB generation of functional 

ingredients, formulators, brands and 

customers will no longer have to choose 

between sustainability and performance.  

IFF’s DEB technology takes the rational design of modern 

polymer science into the enzymatic polymerization/

catalysis domain and will propel this field forward and 

allow breakthrough scientific discoveries and industrial 

implementation. In fact, Designed Enzymatic Biomaterials 

have the potential to break the trade-off between 

performance and sustainability to become a true enabler 

for the home and  personal care industry of the future.
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In the bio-revolution, plant-based sugars can 
replace fossil feedstocks. Sustainable feedstocks 
from agricultural crops such as sugar beet or 
sustainably-farmed sugar cane are converted in 
biorefineries into products serving the food,
feed, material and energy markets.

The designed enzymes are used to catalyze the 
conversion of sucrose to form the poly-glucose 
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can be utilized for food, 
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solution.
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polysaccharide, which is then separated
using conventional processes.

The enzymatic polymerization process allows 
for precise control of the way glucose molecules 
are linked, leading to a consistent, high-quality 
biomaterial with customizable properties.  
This enables access to a wide range of polymer 
length, material morphologies and control in 
further functionalization.
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as the material is completely water-soluble and there are no 
artifacts caused by crystallizable alkyl chains: The surface ten-
sion at pH 8 (□,■) is higher than at pH 4 (△,▲), and about 
the same plateau values are reached sooner or later, depend-
ing on the concentration; obviously, both concentrations are 
above the CMC. For PEG-120 Methyl Glucose Dioleate, the 
surface tension is just below 45 mN/m, also at pH 8; in this 
case, the residual oleic acid did not influence the classification 
as surface-active substance.

Normalization activities

The need to update the standards for the determination of 
surface tension and the corresponding OECD TG 115 has al-
ready been addressed in the ECETOC TR No. 133-3 (Appendix 
CS6-A.1) [15]; probably not coincidentally, it was also one re-
sult of the recent UBA / Fraunhofer / Ramboll project to evalu-
ate which OECD guidelines need to be updated [25]. Since up-
dating OECD Guidelines is a time-consuming endeavor [26], 
it is easier – as a first step – to develop a standard for the 
use of the Pendant Drop method for surfactant solutions. 
The CESIO WG “Test Methods of Surfactants” (TMS) decided 
to take action on this topic, as most of the members of the  
CESIO TMS are also members of the relevant standardiza-
tion groups dealing with surfactant-related test methods  
(DIN NA 062-05-63 AA „Anwendungstechnische Prüfver-
fahren für Tenside“; CEN TC 276 WG 2 “Methods of Test”). 
Fortunately, there was already a good starting point for writ-
ing a standard on the Pendant Drop method for surfactant 
solutions: EN ISO 19403-3 (2020) [27] from the field of paints 
and coatings formulations, which needs to be modified and 
supplemented to be suitable for surfactants.

Summary

There are good reasons why the Pendant Drop method has 
been the state of the art for determination of surface ten-
sion in academic and industrial laboratories for decades. 
The classical (“vintage”) methods (du Noüy ring / Wilhelmy 
plate) have serious shortcomings due to undefined surface 
age, especially for surfactants consisting of distributions of 
homologues or surface-active polymers containing hydropho-
bic impurities. So why are these old methods still being used 
today, for example in quality control? One reason is the ease 
of use and the availability of automated equipment. Also, 
the du Noüy ring and Wilhelmy plate methods are the only 
ones that are “official” (according to OECD Guideline 115,  
DIN/ EN/ ISO standards) in the field of surfactants. However, 

this is going to change: Normalization activities have already 
started to develop DIN/EN standards for the Pendant Drop 
method in the field of surfactants, which is the recommend-
ed method in those cases where not only repeatability but 
also the determination of the correct surface tension value 
is desired.

Remark
This paper is a joint effort of members of the CESIO Work-
ing Group “Test Methods of Surfactants” and the TEGEWA 
Working Group “Surface Active Substances”: Roland Borner 
(Chemische Fabrik Schärer&Schläpfer AG), Wolfgang Brennich 
and Katrin Wunderlich (Zschimmer&Schwarz GmbH&Co 
KG), Karsten Holtin (Kolb Distribution Ltd.), Bernat Pi (Kao 
Corporation S.A.), Arjan Gelissen (Sasol Germany GmbH),  
Johannes Bookhold (Clariant Produkte (Deutschland) GmbH), 
Kati Schmidt (BASF SE), Louis Schwarzmayr (Nouryon Surface 
Chemistry AB), Michael Stapels (Kao Chemicals GmbH) and 
Joachim Venzmer (Evonik Operations GmbH).
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Introduction

Skin sagging: a particular feature of aging
Skin aging is a complex and multifactorial process resulting 
from both intrinsic and extrinsic factors. It is mainly charac-
terised by wrinkles, loss of elasticity, rough texture, sun spots 
and uneven skin colour [1].
 
Skin sagging is a particular feature of facial aging, visible on 
the lower part of the face and associated with a loss of skin 
firmness, dermal elasticity and prominent nasogenian folds [2] 
(Figure 1). 

According to a 2015 consumer survey conducted by the 
American Society for Dermatologic Surgery, loss of firmness 
and sagging of the face are the main concerns of 67% 
of women [3].

At a biological level, facial sagging is accompanied by pro-
gressive changes in overall mechanical and integrity proper-
ties of the skin. These changes are closely related to the skin’s 
multilayered architecture, composition and cellular response 
to mechanical forces. The dermo-epidermal junction thins, 
mechanical properties in the dermis decrease and there is less 
interaction between fibroblasts and adipocytes at the der-
mo-hypodermal junction level. 

Indeed, growing evidence demonstrated that macroscopic 
mechanical properties of human skin can not be considered 
independently of adjacent hypodermis. Fibroblasts at the der-
mo-hypodermal junction have been shown to be involved in 
the biomechanical resistance of tissues and to have strong 

links with adipocytes. These interactions can also modulate 
the mechanical properties of the dermis and influence the 
appearance of signs of skin aging [4].

In the following it will be demonstrated how Himanthalia 
elongata extract improves skin firmness and to help to main-
tain the integrity of the skin and fight against sagging. 

Multi-level action on overall’s skin mechanical properties

The innovative mode of action of Himanthalia elongata ex-
tract on all skin layers has been studied in-vitro by stimulat-
ing key molecules at different levels: the dermo-epidermal 
junction, the dermis and the dermo-hypodermal junction 
(Figure 2).

|

A s we age, the structures of the skin tend to become disorganized. The skin becomes saggy and loses its firmness and  
 elasticity. A new anti-aging active extracted from the brown seaweed Himanthalia elongata combats these disorganizations 

and acts globally in all skin layers:
• by strengthening the dermo-epidermal junction
• reinforcing the mechanical properties of the dermis 
• and acting deep in the skin by strengthening the dermo-hypodermal junction. 

Tested in-vivo for 28 days, it significantly improves skin firmness.  It has also been tested on the decrease of nasogenian folds 
visibility. This innovative Himanthalia elongata extract is a biomimetic and eco-designed marine active ingredient intended to 
restore skin firmness.

A Biomimetic Anti-sagging Ingredient 
Acting on All Skin Layers, 
Down to the Dermo-hypodermal Junction
M. Pasquier

Fig. 1 Left: Face with skin sagging, right: same face without skin sag-
ging 
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the epidermis and dermis. This in turn improves the skin’s 
structural integrity and limits skin sagging.

1. Action at the dermo-epidermal junction
Firstly, Himanthalia elongata extract acts at the dermo-epi-
dermal junction and targets two key molecules (Figure 3):

• The expression of collagen IV by fibroblasts, which is a 
type of collagen that is a support for the epidermis on 
the dermis. 

• The synthesis of collagen XVII in aged skin, a type of 
collagen responsible for anchoring function for the epi-
dermis in the dermis. 

By stimulating the expression of collagen IV and XVII, two 
key factors located at the epidermis-dermis interface,  
Himanthalia elongata extract reinforces the dermo-epi-
dermal junction and allows for a better cohesion between 

well-aging

Fig. 2 Mechanisms stimulated by Himanthalia elongata extract
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2. Action in the dermis
Himanthalia elongata extract also acts in the dermis, from the 
dermo–epidermal junction to the dermo-hypodermal junction 
and targets three mechanisms:

• The synthesis of integrin β1, which is an essential mech-
anoreceptor for fibroblasts to maximally sense mechan-
ical tension and is known to be downregulated with age 
(Figure 4). 

• The synthesis of α-Smooth muscle actin, a mechanosen-
sitive protein that makes fibroblasts highly contrac-
tile.

• Tensile forces are also stimulated. They represent the 
availability of fibroblasts to stretch the extracellular ma-
trix through their cytoplasmic processes, which is directly 
related to the firmness of the skin. Young’s modulus is 
a numerical constant that allows quantification of these 
tensile forces. An assessment was made between the 
fibroblasts and the type I collagen on untreated old fi-
broblasts and on old fibroblasts treated with Himanthalia 
elongata extract (Figure 5). 

The results showed that Himanthalia elongata extract was 
able to increase the expression of integrin β1 and α-Smooth 
muscle actin in fibroblasts, thereby strengthening the mech-
anotransduction machinery between the fibroblast and its 
extracellular matrix. The results also showed a significant in-
crease in Young’s modulus, indicating an increase of the me-
chanical tension in the dermis. 

Himanthalia elongata extract therefore promotes mech-
anotransduction in the dermis, giving the skin the abil-
ity to stretch and snap back into place easily, resulting 
in firmer skin.

3. Action at the dermo-hypodermal junction
Finally, the innovation of Himanthalia elongata extract lies in 
its action deep within the dermo-hypodermal junction (DHJ). 
Indeed, there is a strong link between fibroblasts and adipo-
cytes and it is therefore important to target the hypodermis in 
anti-aging strategies [5]. It then stimulates two mechanisms:

• Tensile forces were measured via Young’s modulus 
as previously described. An assessment was made at the 
interface between the dermis and the hypodermis 

• Synthesis of  type I procollagen by a co-culture of fi-
broblasts and adipocytes. This physiological model makes 
it possible to demonstrate the close relationship between 
these two types of cells. 

The results showed that Himanthalia elongata extract signifi-
cantly increased the tensile forces and thus the rigidity of the 
DHJ. This strong effect on the mechanical properties of the 
skin at the dermis / hypodermis interface helps to strengthen 
the overall biomechanics of the skin, thereby limiting sagging. 
The secretion of procollagen type I was also stimulated in the 
presence of this active ingredient and the co-culture, which is 
able to increase collagen content.

Himanthalia elongata extract was able to reinforce the me-
chanical properties of the deep dermis at the interface 
with the hypodermis for better cohesion by increasing 
the rigidity of the DHJ and collagen content. 

In summary, Himanthalia elongata extract targets the 
multi-level biological mechanisms involved in skin sag-
ging, specifically the deep dermis and its interface with the 
hypodermis, to provide a global approach and effective 
anti-aging strategy to reduce lower facial sagging and im-
prove skin firmness.

Fig. 4 Increased integrin β1 expression (left: untreated condition, 
right: with Himanthalia elongata extract)

integrin β1
Nuclei

Fig. 5 Traction forces exerted by the fibroblasts on the collagen type I matrix. (left: young fibroblast, middle: old fibroblast untreated, right: old fibro-
blast treated with Himanthalia elongata extract 
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Himanthalia elongata extract is therefore the perfect ally of 
mature skin to fight against effects of time and gravity on 
the skin.
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Clinical evaluation  
on firmness improvement

Evaluation of the firmness of the 
skin was assessed. The dark area 
on Figure 6 shows the intensity of 
skin deformation. The lighter it is, 
the firmer the skin. After 28 days of 
application of a cream containing 
2% Himanthalia elongata extract , 
the area of deformation was sig-
nificantly reduced and the skin was 
significantly firmer, 8 times more 
than the placebo. 

Clinical evaluation on marked nasogenian folds

Measurement of the nasogenian fold area was as-
sessed. After 28 days of use of a formula containing 
2% Himanthalia elongata extract, the visibility of 
the nasogenian fold was reduced by an average 
of 7.1% compared to placebo (Figure 7).

A natural active ingredient  
from an eco-designed process

In addition to its innovative mode of action, Himanthalia 
elongata extract is also innovative in its extraction. It is ob-
tained from the brown algae Himanthalia elongata, sustain-
ably harvested in France, from an eco-designed and pat-
ented process called ‘Cœur d’algue’. The extraction process 
has been optimised to two steps instead of four, saving time, 
energy and waste.

In addition, Himanthalia elongata extract complies with Chi-
nese regulations and is COSMOS and Natrue approved. It is 
100% natural according to ISO 16128, contains no preser-
vatives and is also vegan and halal compliant.

Conclusion:

Loss of firmness and sagging of the face is a big concern of 
women. Himanthalia elongata extract is a new biomimetic 
active ingredient, which acts globally on all skin layers. It was 
proven in-vitro that it is able to restore the mechanical prop-
erties of fibroblasts.

In-vivo, it was proven that it improves skin firmness, eight 
times more than placebo, and reduces the visibility of naso-
labial folds. Skin is significantly firmer, and signs of sagging 
are less visible. 

Fig. 7 Reduction of the area of the nasogenian fold (left: before the study at 
D0, right: after 28 days of application)

Fig. 6 Skin firmness 3D capture (left: before the study at D0, right: after 28 days of application)
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Shower foam volume is 
a key attribute of skin cleansing products 

and associated with positive product perfor-
mance. Thus, evaluation of the amount or vol-

ume of foam is crucial for product development 
and benchmarking. For this evaluation reliable 
methods are required. Aim of the present study was 
to investigate the correlation between sensory panel 
results (expert and lay) and instrumental analysis. 

Subjective results of a lay and various expert 
sensory panels in a multi-center approach 

were compared to standardized instru-
mental measurements 

and analyzed sta-
tistically. 
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to investigate the correlation between sensory panel 
results (expert and lay) and instrumental analysis. 

Subjective results of a lay and various expert 
sensory panels in a multi-center approach 
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abstract

skin care

Mountain tea – a tradition of calming and relaxing

Mountain tea is a legendary herbal tea made 
from the leaves and flowers of Sideritis scardica  
(Figure 1). The plant is found in the Mediterranean 
mountains of Greece, Albania, Bulgaria, Macedo-
nia, or Turkey where, according to local tradition, 
the herb carries different names: For example, it is 
referred to as “Olympus Tea”, when grown around 
Mount Olympus (the home of the Greek gods) or 
as Shepherd’s Tea because Greek shepherds pre-
pare their tea high in the hills from freshly picked 
Sideritis plants [2,3]. 

For its delicious taste and health benefits mountain 
tea has been used for centuries as natural remedy 
to relax, to treat anxiety or depression, but mostly, 
this caffeine-free herbal tea is used as natural sleep 
support until today [4]. In contrast to classical black tea, moun-
tain tea has never been part of sophisticated afternoon teatime 
rituals. Instead, it has remained a humble, unprocessed, natu-
ral, and caffeine-free herbal tea that is liked by the common 
population in the Balkans, loyal to their traditions.

Today, herbal teas with their strong traditional values and 
mood-enhancing qualities, perfectly fit into a lifestyle of self-
care and well-being. This is why tea rituals are a great inspi-
ration for beauty concepts. They create emotional moments 
that calm, relax, and facilitate sleep. And beauty sleep is a real 
thing! Researchers found that sleep is essential for health, 
well-being, productivity, memory, and aging [1]. In sleep ex-

periments they could show that people who miss out on sleep 
do appear less attractive to others [1]. Thus tea-infused beau-
ty concepts perfectly address consumers that look to balance 
their hectic lifestyles with relaxing self-care. Here, mountain tea 
(Sideritis scardica) offers great opportunities.

Ethical sourcing 
– organic raw material from a Greek farming family

Lipoid Kosmetik sources Sideritis scardica as raw material for 
the Mountain Tea Extract (INCI: Glycerin, Aqua (Water), Sideri-
tis Scardica Flower / Leaf / Stem Extract) from a local family 

Greek Mountain Tea 
for Beauty Sleep and Night-Time Recovery
B. Walzel, A. Herrmann, U. Bätz, T. Shahzad, B. Senti, S. Bänziger

|

Good sleep is essential for our mental and physical health. Good sleep also makes our skin look more radiant and refreshed [1]. 
Tea rituals are known to promote sleep. They help to relax and unwind, they create a mood of calm, and they facilitate sleep. 

Therefore, tea-inspired ingredients are a good starting point to create cosmetic night-care concepts, especially ingredients de-
rived from herbal teas that are free of stimulating substances.
Greek mountain tea (Sideritis scardica) has a long tradition as natural remedy to calm body and mind. This unprocessed, caf-
feine-free, herbal tea has been used for centuries as natural sleep support. But there is more to mountain tea: it contains pro-
tective and regenerative phytochemicals that help our skin to recover overnight. 
Here we present Mountain Tea Pro (from now on called “Mountain Tea Extract”), a natural extract of organic Sideritis scardica 
herb from a traceable source, that brings together the concept of tea-inspired beauty rituals and activity-proven benefits for 
skin. It is a perfect cosmetic ingredient to create relaxing night-care, mood-enhancing self-care, and beauty-sleep products.

Fig. 1 The famous Sideritis herb in its natural habitat. 
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plantation in the mountainous backland of Western 
Greece – a remote, rural region void of industry pol-
lution or urban centers (Figure 2). The tea’s culti-
vation is fully organic, and its harvest has remained 
traditional, where leaves are hand-picked, bundled, 
and dried on open air. The sourcing supports local 
business and promotes the well-being of the local 
population.

Mountain Tea Extract – caffeine-free  
and rich in protective compounds 

This study’s objective was to highlight the presence 
of secondary metabolites in Mountain Tea Extract 
with protective and regenerative activity and to 
show the absence of secondary metabolites with 
potentially energizing, stimulating, or activating 
function - notably caffeine, which is known to trig-
ger the skin’s energy metabolism.

The presence of protective flavonoids and phenolic compounds 
was validated by high-performance thin-layer chromatography 
(HPTLC) analysis (Figure 3A). The relative content of caffeine 
was quantified by high-performance liquid chromatography 
(HPLC) analysis (Figure 3B).

As a result, Mountain Tea Extract has a high-value flavonoid 
and phenolic compound profile (Figure 3A) with protective 
and regenerative phytochemicals that support skin recovery. 
Yet, in contrast to classical tea varieties (derived from Camellia 
sinsensis), mountain tea does not contain stimulating caffeine 
(Figure 3B). This makes Mountain Tea Extract an optimal cos-
metic ingredient for calming, relaxing, and de-stressing night-
care.

Fig. 2 Organic farming of mountain tea herb in Western Greece.

Fig. 3 Mountain Tea Extract is rich in protective and regenerative com-
pounds but void of stimulating caffeine. A: HPTLC analysis shows the 
abundance of phenolic acids and flavonoids in Mountain Tea Extract 
(various fluorescent bands). B: HPLC analysis shows high caffeine lev-
els in the leaves of classical black, green, and white tea but none in 
mountain tea herb. 
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Mountain Tea Extract protects  
from light-induced oxidative stress  

This study’s objective was to show 
that Mountain Tea Extract has an-
tioxidant activity and to show that 
mountain tea activates the skin’s cel-
lular antioxidative defense system.

In an in vitro study, cultured human 
keratinocytes were preincubated with 
Mountain Tea Extract in the presence 
of a photoinducible biosensor and 
exposed to light flashes. The amount 
of generated free radicals was quan-
tified using a LUCS (Light-Up Cell Sys-
tem) [5].  

In a second in vitro assay, the cells were preincubated with 
Mountain Tea Extract and the skin’s capacity to adapt to ox-
idative stress was measured using the Nrf2 reporter gene 
assay. This assay quantifies the activation of the Antioxidant 
Response Element, a binding site of the nuclear transcription 
factor Nrf2, which is a master regulator for antioxidant en-
zymes and proteins in the skin. Activation of the Nrf2 pathway 
increases the skin’s capacity to adapt to oxidative stress [6].

As a result, Mountain Tea Extract showed strong antioxidant 
protection already at low concentrations. The incubation with 
1% Mountain Tea Pro was sufficient to reduce the number of 
intracellular, free radicals by 66% (Figure 4A).

Further, Mountain Tea Extract boosts the skin’s 
capacity to adapt to oxidative stress by activat-
ing the Nrf2 pathway (Figure 4B). Overnight in-
cubation with Mountain Tea Extract stimulated 
the synthesis of antioxidative defense genes by  
12 – 30% in a concentration-dependent way. As pos-
itive control, 25 µM of sulforaphane were used to re-
veal the maximal response of the system.

Overall, Mountain Tea Extract provides direct and in-
stant antioxidant protection as it neutralizes light-in-
duced free radicals. Further, it indirectly protects from 
oxidative stress by activating the skin’s own defense 
system. Hence, Mountain Tea Extract is an effective 
ingredient for protective and regenerative skin-care.

Mountain Tea Extract restores  
the skin’s antioxidative potential  

This study’s objective was to show that Mountain Tea 
Extract regenerates the skin´s antioxidative potential 

(SAP), which was weakened earlier by exposure to sunlight. 
The skin´s SAP is the capacity to neutralize free radicals [7].

In this ex-vivo test, the SAP was measured before and after 
exposure to artificial sunlight emitted by a solar simulator. 
Light exposure induced free radicals inside the skin that 
were quantified by electron spin resonance (ESR) spectros-
copy. 

As a result, repeated sunlight exposure reduced the skin´s ca-
pacity to cope with oxidative stress by 48%. At night, in the 
absence of sunlight, this depletion of SAP naturally recovers 
by 9% without any treatment, whereas the application of 
Mountain Tea Extract boosts the regenerative process, lifting 
the SAP to 37% (Figure 5). 

Fig. 4 Mountain Tea Extract strengthens the skin’s intrinsic antioxidative defense – directly and in-
directly. A: Kinetic data of real-time free radical production upon light stress. B: Increase of Nrf2 
downstream gene activation. Both tests were performed as two independent experiments, each 
with triplicates; Mean +/- SEM; Student’s t-test versus untreated; * = p < 0.05; *** = p < 0.001.
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Fig. 5 Sunlight exposure depleted the skin’s antioxidative potential (white area 
left). The subsequent application of Mountain Tea Extract in the absence of 
light exposure (gray area right) rapidly reverts the skin’s antioxidative potential 
(SAP). SAP was measured by electron spin resonance (ESR) spectroscopy in an 
ex vivo skin model. N = 3-4; Mean +/- SEM; Student’s t-test versus baseline and 
between treatments; * = p < 0.05; *** = p < 0.001.
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Do you already know 
our SOFW eVENTS?
At SOFW, we’ve been thinking about how we 
can better inform you with knowledge and 
the latest developments from our industry. 
The answer: our SOFW eVENT series.

What is it?
These are digital, topic-oriented lecture series 
and interviews that give you a current insight 
and update on products, processes and 
scientific developments. The duration of the 
event is 4-6 hours. The presentations them-
selves are about 30 min. 

www.sofwevents.com

More info?

Are you interested in a presentation or sponsorship? Please contact us at eVENTS@sofw.com

Which topics are 
addressed?
We focus on home care, skin care, sun care, 
hair care and sustainable packaging in rela-
tion to cosmetics and household products.

What does the whole thing 
cost you?
Nothing. There are no costs for visitors of our 
online eVENTS. However, you must register for 
the event. 
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[5] C. Gironde et al., AOP1, a new live cell assay for the direct and quantitative mea-
sure of intracellular antioxidant effects. Antioxidants. 9 (471), 1-16 (2020).

[6] Q. Ma, Role of nrf2 in oxidative stress and toxicity. Annu Rev Pharmacol Toxicol. 53, 
401-426 (2013).

[7] K. Jung et al., The antioxidative power AP--A new quantitative time dependent 
(2D) parameter for the determination of the antioxidant capacity and reactivity of 
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Mountain Tea Extract  
– The Night-Time Remedy for Skin Recovery  

In conclusion, Mountain Tea Extract brings to-
gether the concept of tea-inspired beauty rituals 
and activity-proven benefits for skin. Mountain 
Tea Extract conveys a mood of calm and relax-
ation, it is free of stimulating caffeine, and it 
recovers the skin’s daylight-depleted stress-re-
sistance at night. In addition, the plant materi-
al is of organic quality from a traceable source, 
grown in a way that is sustainable and socially 
responsible.  

This makes Mountain Tea Extract an excellent 
active ingredient for cosmetic night-care, for tea 
ritual-inspired beauty concepts, for de-stressing 
and calming wellness applications, for relaxing 
evening care, for mood-enhancing self-care, and 
for beauty-sleep products (Figure 6).
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Fig. 6 Mountain Tea Extract – The Night-Time Remedy for Skin Recovery. Mountain 
Tea Extract is a glycerinic-aqueous extract from organic mountain tea herb (Sideri-
tis scardica, Lamiaceae), preservative free/ self-preserving. COSMOS-certified, activ-
ity-proven extract. The extract is Swiss-manufactured and is best used at 1-5 % use 
level.

Ethical Sourcing from Greece
Mountain tea is of organic quality 
and sourced from a local farming 
family in Greece. The entire growth 
and processing is traceable. The 
hand-picked herbs are carefully 
dried to maintain the phytochemical 
profile.

1 Tea-Inspired Self-Care
Tea is associated with a calming, 
mood-enhancing, relaxing and 
de-stressing ritual, and is perfectly 
fitting for bedtime beauty routines 
and self-care.

2

Innovative Consumer Benefits
Mountain Tea Pro provides 
antioxidant protection and 
regeneration overnight. It is the 
perfect remedy for night-time skin 
recovery and sleep care beauty 
concepts.

4

Caffeine-Free Beauty Sleep Support
Mountain Tea Pro is naturally free of 
stimulating compounds (caffeine and 
catechins) but packed with antioxidant, 
protective and regenerative polyphenols for 
night care.

3

personal care | skin care
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Developing sustainable and natural cosmetic formula-
tions starts with the selection of suitable raw materials.  

Upcycled dietary fibers from agro-food industries e.g.,  
cellulose or gums can meet requirements, as explained subse-
quent. The fibers can be soluble or insoluble in water leading 
to different functionalities within the formulation i.e., sup-
porting emulsion stability and viscosity. Besides rheological 
properties, the fibers contribute to an outstanding skin feel 
after application and can sooth the skin additionally. 

By combining cellulose, gum, and ß-glucan, we developed an 
all-natural o/w emulsifier and stabilizer to offer a sustainable 
solution to the formulator. While the insoluble ß-glucan fi-
bers derived from oat adjust at the oil-water interface to help 
building a pickering emulsion, the cellulose and guar gum 
create a gel network to further stabilize the well-distributed 
particles leading to a dual mode of action and robust emulsion 
products. BergaMuls ET 2 is the latest product of our growing 
range of green emulsifi(b)ers, which comes as a water-less 
powder based on the dried and milled fibers mentioned. The 
sustainable sourcing from abundant and draught-resistant 
materials is just another advantage of working with Berga-
Muls products. 

The cornerstone of this range was laid more than a decade 
ago with the launch of BergaMuls ET 1 and we were far 
ahead of the trend curve. In contrast to the new version of 
BergaMuls ET 2, which acts as emulsifier and co-stabilizer 

for o/w emulsions, BergaMuls ET 1 works best as thickener 
for oil-free systems and serum formulations or to enhance 
the sensorial aspects of more caring products. Both products 
are extremely mild to the skin barrier as they do not exhibit 
surface activity which make them suitable for emulsifier-free 
concepts. In contrast to traditional emulsifiers used in nat-
ural cosmetics, which are known to the market in terms of 
processing and sensory, BergaMuls ET 2 is not esterified, but 
cold-processable and therefore also less likely to create soap-
ing effects. The viscosity of an o/w emulsion using this new 
fiber from Berg+Schmidt as emulsifier increases linearly with 
the size of the oil phase. Consequently, the ingredient allows 
to formulate products ranging from light, translucent and re-
freshing cream-gels to caring lotions and compact creams. 
The typical use concentration is between 1-3%, making it an 
economic must-have for modern formulations. 

With consumers becoming more and more aware of what 
is in fact contained in their cosmetic products and which 
ingredients are favorable from an ecological viewpoint, Ber-
gaMuls products can help to increase consumer acceptance, 
too. Consumers want to take eco-responsibility for their 
consumption patterns. Let’s help them to make good and 
sustainable choices. The new BergaMuls ET 2 upcycled from 
food by-products, allows for zero waste policy, circularity, and 
sustainable approaches, comes as a water-free and vegan raw 
material and is the ideal ingredients for tomorrow’s cosmetic 
formulations of conscious consumers. 

BergaMuls ET 2 – The Sustainable Choice for Modern 
Cosmetic Formulations from Upcycled Emulsifi(b)ers
Kristin Köhler

advertorial

Berg + Schmidt GmbH & Co. KG | An der Alster 81, 20099 Hamburg, Germany | +49 / 40 / 284 09 58 - 0
cosmetics@berg-schmidt.com | www.berg-schmidt.de
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Cosmetic, home, and personal care product manufacturers 
are constantly under pressure to get their products on 

the shelves faster. Quality Control testing demonstrates the 
products are safe, effective, and have consistent quality with 
each use. The manufacturer must be doing its due diligence 
to guarantee all those expectations are met.

Companies push themselves to streamline and accelerate 
process flows while managing expenses. Even going as far 
as hiring consultants to bring organization and automation 
into their flow of goods, saving snippets of time and money 
wherever possible. But there is one often overlooked oppor-
tunity to speed up a product’s time to market, evaluating how 
your company tests for microorganisms, screening for prod-
uct quality and safety. Traditional testing for microorganisms 
is through a very manual plate counting method. It is reliant 
on microorganisms, if present and alive, being able to grow 
enough to become visible to the human eye. This process 
takes days.

There are new technologies that can replace the tradition-
al method that significantly reduce time to results without 
reducing quality. Rapid microbial detection methods are not 
just a benefit for your microbiological lab, they can have a 
direct effect on your operational efficiencies. With new tech-
nology, product release approvals can be made with confi-
dence, timelines can be shortened, and you can release your 
products days faster than before.

The days waiting for results with the plate method are also 
days of inventory investment sitting idle. When you use a 
rapid method, the quality control laboratory is no longer the 
bottleneck as you are waiting to release your products to the 

market. Rapid methods can help you meet your production 
and shipping deadlines and know for certain that your prod-
ucts are safe for consumers.

Days That You Get Back Help the Lab   

A rapid microbial testing system can provide fast, objective 
results with instruments that automatically produce results, 
drastically reducing subjectivity and the risk of human error. 
Rapid methods often make microbial testing laboratories 
more efficient, and can require less time, materials, and ex-
pertise to operate. A more efficient lab allows you to put your 
trained microbiologists on projects that require their specific 
skills instead of wasting their time looking at plates all day.  
Make the most of your quality control lab. They can spend 
the time where you need them like environmental monitoring 
and risk assessment.

If you’re using traditional microbial testing, then you’re miss-
ing out on what is probably the single greatest opportunity to 
take days out of your manufacturing process. You spend days 
waiting for microbial results while inventory is on “QA hold”. 
A rapid microbial method gives you the same results in a frac-
tion of the time. Moving to a rapid method can have signifi-
cant impact in both your lab and operations. Rapid methods 
give you automated results, increased data integrity, and in 
case of a contamination event, faster corrective action. 

A typical day in the life of a quality control microbiologist is 
full of reviewing plate after plate and “counting” microbi-
al colonies. Often microbial presence can be an uncommon 
event and your microbiologists are essentially counting zero 

|

C osmetic, home, and personal care product manufacturers are constantly under pressure to get their products on shelves 
faster. Products must be shown to be safe, effective, and have consistent quality with each use prior to arriving on shelf. The 

manufacturer must be doing its due diligence to guarantee all those expectations are met via quality control testing.  You are 
only as fast as your slowest method.  If you’re using traditional microbial testing, then you’re missing out on what is probably 
the single greatest opportunity to take days out of your manufacturing process. A rapid microbial detection technology benefits 
both the lab and operations in streamlining processes while making sure your products are going to distribution on time and 
safe for use. Take steps to evolve your microbial testing process using rapid methods to bring the efficiency that you expect from 
your manufacturing line into the lab. The effort that you put into switching from a traditional to a rapid method is miniscule 
compared to the efficiency that you’ll gain with a rapid microbial method.

Rapid Microbial Quality Control Methods
Increase Supply Chain Speed
M. Youngkin 
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While rapid microbial methods offer significant value to 
quality control labs, choosing the wrong system can cause 
frustration, delays, and waste. Therefore, it’s critical to un-
derstand what your lab and operations needs from a rapid 
method such as product compatibility, sample throughout 
of the machine, and time to results, just name a few. Some 
rapid methods can process a large number of samples with 
minimal effort. Reducing labor, physical lab space and other 
resources needed for testing, allows your lab to run at max-
imum efficiency. Faster results enable companies to detect 
contamination earlier by testing upstream in their process like 
raw materials and in-process samples. 

However, not all rapid methods are created equal. Some may 
require extra preparation steps, have system complexity, or 
need multiple systems. Understanding the real value of a rap-
id method starts with knowing your options and the different 
types of technologies out there to find the best fit for your 
company. Choosing the right rapid microbial detection meth-
od can make a significant impact to your lab and operations, 
by getting the results you need quickly and ensuring product 
quality. Adapting your process to use a rapid method isn’t 
just about improving the efficiencies in the lab but can have a 
significant impact on production flow as well.

colonies.  In a typical, controlled manufacturing facility, over 
97% of products pass the final microbial limits test. This is 
where the economic benefit of a rapid microbial method is 
at its highest. A simple, rapid test that provides a presence 
or absence result could be all that you need to release your 
products. For the small percentage of products that test posi-
tive for microorganisms, they can be triaged through the rapid 
method initial screen and then selected to undergo further 
evaluation. By taking this route, exceptions are isolated and 
managed, allowing you to release the in-specification products 
days faster than before. When you use a traditional method, 
nothing is fast tracked, and everything whether it’s a positive 
or a negative result, takes time. A rapid, presence/absence pri-
mary screen will indicate which products can be immediately 
moved to distribution and others that need a deeper look.

Rapid microbial detection methods provide opportunity to 
add efficiencies to your lab. Using rapid methods, products 
can be incubated, tested, and released in as few as 24 hours, 
trimming four days from the average production cycle. Ad-
ditionally, many of today’s rapid screening systems can pro-
vide accurate results on a broad range of products across the 
entire industry. These alternative methods are validated and 
accepted by regulators around the world.
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Managing Production Efficiently  

A rapid microbial testing system represents a new best prac-
tice for manufacturers with many positive downstream ef-
fects. Getting your results days faster, allows you to not only 
release faster but in the event of contamination, identifying 
it earlier, which impacts the company both operationally and 
financially. This is an opportunity to improve your company’s 
profitability by effectively streamlining the manufacturing 
process including your quality control lab. Rapid methods 
benefit your entire organization, starting from the bottom up. 

Think of it as a domino effect – with a rapid method, your 
quality control lab is able to deliver quick and accurate an-
swers on whether your products are contaminated or not, 
enabling your company to make a more confident decision 
on safety before shipment deadlines. Products are no longer 
stuck in quarantine, waiting for a go/no go result.  Using the 
traditional method often leads to delays and can grind your 
manufacturing/product release to a halt by holding up and 
delaying shipping.

When you release products faster, held inventory and work-
ing capital requirements are reduced – saving you time and 
money… which are really appreciated by stakeholders and 
financial teams. Frequent inventory turnover and shorter pro-
duction cycles are required to maximize profitability and help 
reduce out-of-stock inventory. This allows improvement and 
optimization of warehouses. 

To financially justify the transition to a rapid method, com-
panies need to quantify the overall value using company- 
specific information as a good starting point to estimate po-
tential savings. These should include the cost of capital, aver-
age value of daily finished goods, current days products are 
held for microbial testing, and the volume of supplies used 
weekly. Using a rapid microbial detection method can help 
make faster business decisions regarding your company’s 
large portfolio of raw materials and finished products and of-
fer significant long-term value for your company.

The Positive Financial Impact  

Quality labs need to communicate and justify adoption of new 
technologies. Fortunately, it is possible to quantify the finan-
cial value of time for rapid screening systems. For example, a 
high-throughput rapid microbial testing system for a mid-size 
personal care product manufacturing site can be purchased 
and installed for less than $50,000 in capital expenditure, 
achieve payback in six to nine months, and realize an average 
five-year net present value (NPV) in excess of $500,000. These 
numbers are based on averages generated using a Financial 
Impact Assessment developed by a global consumer products 
company in conjunction with a global management consul-
tancy. The Impact Assessment, which was designed to quan-

tify the value of implementing rapid screening, estimates the 
payback period and five-year NPV using a company’s specific 
manufacturing and testing data – such as cost of capital and 
average daily output of finished goods. Proven accurate over 
years of use, the analysis is routinely used to support capital 
equipment purchase requests. Implementing rapid screening 
goes a long way toward improving overall facility efficiencies 
with a host of quantifiable benefits.

How to Choose the Right Technology 

Upgrading to a rapid method is an investment in efficiency 
and quality. With all the different types of rapid microbial de-
tection methods, you need to be sure that you choose the 
right one. The “best” rapid method for your company should 
be able to test a wide range of product matrices commonly 
seen in the personal care industry. Cosmetics, home and per-
sonal care products have a wide variety of aesthetics, ranging 
from solids to liquids, and some which cannot be filtered. 
Some rapid methods will require extra preparation steps as 
part of their testing requirements and others do not, which 
could require additional investment in multiple rapid meth-
od testing systems. Don’t compromise the flexibility you have 
when switching from a traditional method to a rapid meth-
od. Replacing a traditional method with a single, harmonized 
rapid method platform will allow you to test a wide range of 
products and realize the greatest ROI and speed to market for 
your company.

You spend a lot of time and effort optimizing your supply 
chains and one of the best ways to further optimize microbi-
al testing is implementing a rapid method that is automated 
and will help mitigate the risk of human error. Most rapid 
methods have some degree of automation but always consid-
er the potential maintenance required. Are the systems easy 
to use? Do the systems require specialized technicians to run 
and maintain the machine? What is the necessary mainte-
nance to keep the systems running?

Finally, laboratory space is not an area you should overlook. 
Some rapid detection instruments require a large amount of 
lab space for the machine and even more space for sample 
preparation. So, consider what space you have available for 
your rapid method equipment. Look for a system with a small 
footprint that can easily integrate into the existing lab bench 
space and readily handle throughput requirements streamlin-
ing the laboratory process flow. 

You are only as fast as your slowest method. The effort that 
you put into switching from a traditional to a rapid method 
is miniscule compared to the efficiency that you’ll gain with a 
rapid microbial method.  A rapid method is technology that 
benefits both the lab and operations in streamlining process-
es while making sure your products are going to distribution 
on time and safe for use. Take steps to evolve your microbial 
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testing process using rapid methods to bring the efficiency 
that you expect from your manufacturing line into the lab.

How Can Charles River Laboratories Help You? 

To successfully implement a rapid method, you need to have 
an active relationship with a supplier who has the appropriate 
regulatory and validation experience, as well as global techni-
cal support, and also understands your needs.  

We’ve purposely built our portfolio to bring you progressive 
products and services that deliver accurate, relevant, and re-
liable data to fuel confident decisions on product quality and 
contamination control. Our unique combination of Celsis® 
rapid microbial detection and Accugenix® microbial iden-
tification keeps your quality control lab and manufacturing 
operations running efficiently and smoothly. By using our 
technologies, your facility can benefit from fast microbial de-
tection with a harmonized identification program to help you 
get safe products in the hands of consumers quickly. 

Explore our portfolio of integrated services at 
www.criver.com/industry/personal-care-and-cosmetics.

For more information about our microbial solutions for en-
suring the safety and quality of cosmetic, over-the-count-
er (OTC), personal care, and household products go to:  
www.criver.com/consult-pi-ms-personal-care-cosmetics-
testing. 
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Efficient production in the cosmetic industry has far-reaching 
effects on CO2 emissions, cost structures, production times, 

and ultimately the industry’s profitability. Energy and water 
emissions are integral to the sustainability balance in this sec-
tor. The following article provides approaches for optimization 
and related recommendations to company management, de-
velopers, as well as technical and production staff. The article’s 
emphasis lies in the production of emulsions in cosmetic man-
ufacturing, although other aspects such as single-phase pro-
duction, filling, cleaning, and planning processes with regard 
to production optimization are relevant.

The development of emulsions often relies on marketing pro-
files that define the characteristics of the final product. Con-
sideration of production optimization is frequently overlooked. 
There is often a strong focus on efficacy claims, sensory as-
pects, or bulk costs, which are primarily defined by raw mate-
rial costs. However, the selection of raw materials, phase con-
struction, production processes, and machinery offer diverse 
opportunities to optimize production and emissions, leading to 
more sustainable products.

Developers already have numerous oppor-
tunities today to optimize production effi-
ciency during the creation and formulation 
of emulsions. A structured approach can 
lead to rapid improvements and signifi-
cant savings. However, tight deadlines and 
limited capacities in development depart-
ments often hinder more intensive work. 
Particularly, small and medium-sized en-
terprises (SMEs) regularly lack specialized 
personnel and therefore rely on the experi-
ences and knowledge of the development 
department. Changes to production in-
structions or optimizations usually require 
involvement of the development depart-

How to Increase Efficiencies in Cosmetic Emulsion Production 
While Simultaneously Reducing Emissions?
J. Fiedler

E fficient production in the cosmetic industry has far-reaching effects on CO2 emissions, cost structures, production 
times, and ultimately the industry’s profitability. This article provides approaches and recommendations for opti-

mizing the production of emulsions in cosmetic manufacturing. The selection of raw materials, phase construction, 
production processes, and machinery are considered to reduce emissions and enhance efficiency. Although the focus 
is on emulsions, other aspects of production optimization are also relevant. Close collaboration between develop-
ment and production, along with targeted measures, can lead to significant improvements. 

ment, which is simultaneously working on innovations and 
formulation changes. Hence, priorities are mostly confined to 
innovations, with less focus on production optimizations.

When implementing cold/cold processes, production efficiency 
and capacity can be increased by up to four times the output. 
Instead of a single bulk production with a complex formulation 
and multiple ingredients in single-shift operation, up to four 
approaches per day are feasible. With the use of campaigns 
or one-pot concepts, this potential can be further enhanced.

What are the procedure options? 
Conversely, the hot/hot process is the least efficient in terms of 
emissions and production capacity. Nevertheless, it is the most 
commonly used method. Nonetheless, with a specific focus on 
raw materials, processes, and machine characteristics, optimi-
zations can also be made here.

Mixing processes such as hot/cold, hot/warm, or even hot/hot/
cold provide opportunities for optimization while also offering 
solutions for sensory aspects or raw material profiles. Optimi-
zations often depend on the machines used (Figure 1).

Fig. 1 Emulsion Process Options
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To increase production efficiency, diverse knowledge is required 
at various points within the company. The effort for these op-
timizations is particularly high in the initial phase. Therefore, 
companies should approach this challenge systematically and 
formulate corresponding goals. How can production efficiency 
be actively increased?

How can production efficiency 
be actively increased? 
Raw material selection plays a cru-
cial role in formulation profiles and 
sensory attributes. It also signifi-
cantly impacts production and its 
efficiency. Special attention should 
be given to the construction of the 
water and oil phases.

Today, the use of natural and more 
sustainable materials is preferred. 
The use of biopolymers and mod-
ified biopolymers is increasing, 
which brings specific requirements 
for water availability, temperature 
ranges, and swelling times (Figure 
2).In comparison to traditional for-

specialties|efficient production 

mulations with acrylic thickeners like carbomers, this often re-
quires longer and more complex processes.

The oil phases are also changing due to sustainability require-
ments. The use of hydrolyzable lipids is increasing, while sil-
icon organic compounds and hydrocarbons are decreasing. 

Fig. 2 Water Phase Raw Materials
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creased need in emulsifier. This should be taken into account 
during development and testing scenarios.

The “One-Pot” approach is often discussed nowadays. In this 
method, all relevant ingredients are added directly and then ho-
mogenized or stirred as needed. While this process can be ad-
vantageous in production, it requires significant developmental 
effort and has limitations in terms of raw material selection.

Production is a complex process with many factors to consider. 
A good understanding of machinery and available preparation 
equipment by developers, technicians, and production staff 
promotes optimal use of existing resources and ensures high 
process reliability.

Rotor-stator mixers in combination with traditional agitators 
are most commonly used in emulsion production. Direct entry 
into the homogenizer allows for mixing of hot oil phase and 
warm or cold water phase below the solidification point in cer-
tain constructions. Machine structure and equipment are crucial 
for optimization. This method requires attention to direct fine 
dispersion and immediate emulsion formation. If the machine 
parameters are not conducive, inhomogeneities may occur. Rep-
licating this process in the laboratory is difficult. It’s advisable to 
conduct smaller-scale up steps using corresponding machines.

Examining the consumption of cooling and cleaning water, as 
well as the use of heating water, can reveal further potential 
for savings. Particularly in hot/hot variants, the cooling circuit 
is of critical importance. The amount and temperature of cool-
ing water directly impact production efficiency. Cooling water 
with an additional cooling circuit significantly reduces produc-
tion times. Prolonged cooling times during full operation are 
often observed when multiple machines are connected to the 
cooling circuit. Often, cooling performance is insufficient, lead-
ing to inadequate cooling water supply.

This affects formula construction and 
offers potential for optimizations (Fig-
ure 3). Measuring the melting point 
of the oil phase using DSC (Differen-
tial Scanning Calorimetry) is advisable. 
After knowing the melting point, the 
overall melting temperature can be in-
fluenced. In combination with suitable 
oils, oil phase melting temperatures can 
be positively affected.

The selection of the emulsifier holds spe-
cial significance as it can have an impact 
not only on the melting temperature of 
the oil phase but also the sensory profile 
and texture of the formulation. The use 
of liquid or low-melting fat components 
is desirable as they require less prepara-
tion and energy and enable cold process-
es, which are to be aimed for as the ideal 
method.

Composition and phase construction are additional important 
factors for increasing production efficiency. Knowledge of the 
raw materials and machines influences decisions in develop-
ment and thus the final recipe. Water plays a particular role 
as the main element in most emulsions. It stores energy very 
well, which is why high amounts of energy are needed to heat 
or cool it. Therefore, water should only be heated as much as 
necessary and in minimized volumes. In contrast, the oil phase 
heats up much faster. Increasing the oil phase can reduce the 
water phase and thus increase production efficiency. The divi-
sion of phases should be individually considered. In some cas-
es, a portion of the water phase can serve as a cooling phase, 
allowing for the application of a hot/hot/cold process.

The geometry of different vessels plays an important 
role in this process. What volume of each phase is ab-
solutely necessary? What options exist in the pre-phase 
vessels? Is thorough mixing ensured?

Reducing the temperature of the water phase while simultane-
ously optimizing the melting temperature of the oil phase can 
yield very good results depending on machine capabilities. Rel-
evant experiments should be considered in the developmental 
stages.

If high-melting ingredients are required, comparable results 
might be achieved with lower concentrations, leading to re-
duced mixing temperatures. There’s also the possibility of using 
oils with very low melting points to optimize the overall melt-
ing temperature.

The emulsifier proportion should be calculated according to 
the initial phase and support straightforward emulsion forma-
tion. In some formulations, this might result in a slightly in-
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Fig. 3 Classification of Oil Phase Components)
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be reduced through loops and collection systems, as well as 
potential cleaning systems. If heating water is used, heat ex-
change systems on the roof can be employed to reduce energy 
consumption and thereby aid in emission reduction.

Certain machine manufacturers like Becomix or Symax are ca-
pable of providing simulations and calculations for production 
variants. Depending on the manufacturer, digital twins are al-
ready feasible and available today. Direct exchange between 
machine manufacturers and developers aids in machine un-
derstanding and more efficient implementation in production.

In summary, if feasible, cold processing should be the primary 
choice of method. Hybrid approaches and reduced temperature 
management can lead to savings of 20% or more (Figure 4). 
Production capacities can be increased through these mea-
sures, generating higher value.

Other influencing factors can include the 
position of temperature sensors and con-
trol settings by automation. Continuous 
cooling is preferable to step-wise cooling 
(starting at phase junction and directly 
activating cooling to 20°C or even 15°C). 
This requires a correspondingly developed 
process that only involves additions at low 
temperatures after phase junction. Ideally, 
additions should occur immediately after 
phase junction, simultaneously promoting 
the cooling process, and additions shortly 
before product withdrawal.

For machines capable of directly incorpo-
rating powders through the homogeniz-
er, this approach is particularly suitable 
for sustainable thickener types. Direct 
addition after phase junction is often possible, ensuring good 
mixing even after emulsification. In choosing such a method, 
air-free delivery is crucial. This can be ensured through appro-
priate sensors. The water phases do not have to be premixed 
in the conventional way.  This approach can also be useful for 
emulsifiers that are not fully soluble in the phases.

Hot water lines are a highly efficient means of heating and are 
preferable to heating in kettles or mixers. In terms of produc-
tion times, it’s advisable to keep the phases as small as possible 
and select a relatively low temperature for phase junction. Mix-
ing to a colder target temperature significantly affects cooling 
times. Addition of cold water phase for cooling is also advan-
tageous in the overall process.

Further optimizations related to production infrastructure are 
possible. Consumption of cooling and cleaning water can 
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Fig. 4 Influence and Production Optimization
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ucts, optimizing processes, and 
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A targeted focus on production 
efficiency from the early stages 
of development is crucial. This re-
quires appropriate structures and 
solid knowledge about machines, 
raw materials, and process options. 
Close collaboration between devel-
opment and production enhances 
efficient implementation. Multiple 
steps and loops are often necessary 
to achieve high optimization. Fig-
ure 5 schematically represents this 
process flow.

Methods such as DSC measure-
ments provide valuable insights into 
formulation profiles and enable tar-
geted and specific approaches in 
development. Even minor adjustments lead to improvements. 
To tap into the full potential, a focused approach to process 
optimization in product development is needed. Capturing 
consumption data per batch and machine is essential as a ba-
sis for setting objectives and metrics. This allows for a direct 
conversion of CO2 savings and improvement in sustainability 
metrics related to bulk production.

Potential exists for many emulsions. Investments in appropri-
ately efficient base formulations form the foundation for im-
proved future production efficiency and sustainability metrics.

Frequently, concerns are raised about the risk of contamination 
in cold processes or hybrid methods compared to hot process-
es. Given that productions are conducted under GMP (Good 
Manufacturing Practices) and appropriate hygiene measures, 
the quality of raw materials is pivotal in assessing risk. Thus, 
conducting a risk analysis on the formulation and raw mate-
rials during development activities is recommended. Are there 
raw materials with high microbiological risk? What alternative 
qualities are available in the market? Can other raw materials 
be used as alternatives? What preservation options exist?

Overall, optimization in emulsion production offers diverse po-
tential for improving sustainability metrics, efficiency, capacity, 
and production times. Thoughtful selection of raw materials, 
processes, and machine characteristics, along with close collab-
oration between development and production, are key to suc-
cess. Even minor measures can yield significant improvements. 
Investments in optimized base formulations aiming for highly 
efficient production are the cornerstone for progress in cosmet-
ic production with a focus on sustainability and efficiency.

Further information on the topic of energy optimization in 
emulsion production can be found in the guide “Energy Effi-
ciency in the Cosmetic Industry.” 
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Fig. 5 Process Structure for Production Efficiency Optimization
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Introduction

Solubility in water is a crucial property and often a prerequisite 
for the physicochemical characterization and (eco-)toxicolog-
ical evaluation of substances; thus, the term “solubility” ap-
pears 420 times in the 2635 pages of the REACh document 
(Regulation No 440/2008) [1,2]. The methods for the experi-
mental determination of water solubility are the OECD Techni-
cal Guidelines 105 [3] and 120 [4]. Unfortunately, if taken lit-
erally, these guidelines are difficult to apply to surfactants and 
surface-active polymers. For this reason, surfactants have been 
listed in an OECD guidance document among the “difficult 
to test” substances [5]. However, surfactants not really “dif-
ficult”; they are just “different” since they do not follow the 
same rules as non-amphiphilic low MW molecules. Because 
of their amphiphilic molecular architecture, they have special 
properties in terms of phase and interfacial behavior, which is 
why they are crucial ingredients for many applications. Since 
OECD TG 105 and 120 are the only existing guidelines for as-
sessing the water solubility of chemicals, both customers and 
regulators require data based on these – unsuitable – guide-
lines. The challenges involved are discussed in this paper, which 
will hopefully be useful not only for surfactants, but also for 
purposes in the field of polymers, including the consideration 
of polymers as potential microplastics [6–8].

OECD Technical Guideline 105

Both the REACh document [1] and the OECD TG 105 [3] de-
fine the term water solubility as the “saturation mass con-
centration” of a chemical in water at a given temperature. 
According to OECD TG 105, after a preliminary test, one of 

Water-soluble or Not? 
A Simple Question Difficult to Answer
J. Venzmer

Solubility in water is an important property of surfactants for many purposes, including surface tension deter-
mination and (eco)toxicological studies. Surfactants have been categorized as “difficult to test”; the challenges 

associated with the determination of solubility in water will be discussed. OECD TG 105 is based on the definition 
of solubility in water as “saturation mass concentration”. For most surfactants, there is no saturation concentration, 
but rather formation of micelles or other surfactant aggregates. Unfortunately, there is a misconception that sur-
factant micelles are equivalent to droplets of hydrophobic material. This is not true, as there is a rapid exchange of 
surfactant molecules between those in a micelle and those present as single molecules in the bulk water – a true 
thermodynamic equilibrium. In addition, surfactants are able to solubilize hydrophobic substances within their mi-
celles, enhancing their bioavailability. 

two methods should be used depending on the expected sol-
ubility: The column elution method or the flask method for 
solubilities below and above 0.01 g/L, respectively. Typically, 
the analytical challenge in such procedures is the quantitative 
determination of the potentially very small amounts of the 
chemicals being tested. For surface-active substances, how-
ever, there is a conceptual challenge: there is no saturation 
concentration (only one exception: ionic surfactants below 
the Krafft temperature), and many surfactants are very well 
soluble in water; most of them are even commercially avail-
able as more or less concentrated (30-70 wt%) aqueous solu-
tions. 

In the column elution method, the substance to be tested 
is loaded onto a support, which is then filled into a column. 
Using a recirculation pump, a defined amount of water is 
pumped through the column until a saturation concentra-
tion is reached. The aqueous phase should be checked for 
the presence of colloidal matter by light scattering (“Tyndall 
effect”), as the presence of particles will invalidate the re-
sult of the solubility determination. Fortunately, the absence 
of the Tyndall effect is only required in the column method 
for substances of low solubility. For the flask method, the 
guideline only refers to a “clear aqueous phase”, without 
any specification or guidance as to how “clear” should be 
assessed. If the absence of a Tyndall effect was also required 
in the flask method, very well water-soluble, micelle-forming 
surfactants would be insoluble – at all concentrations above 
the Critical Micelle Concentration (CMC), even though they 
are marketed as concentrated aqueous solutions and used in 
water-based surfactant formulations. But: The term micelle is 
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not mentioned at all in OECD TG 105, so for “normal” hydro-
philic surfactants, the OECD TG 105 preliminary test is all that 
can reasonably be done: Visual observation of highly concen-
trated surfactant/water mixtures (e.g. 0.1 g of the sample in 
0.1 or 0.5 mL of water). And since in most cases there is no 
sediment, is it really necessary to perform the flask method 
and do a quantitative analysis (e.g. by HPLC) of the solutions? 
This would be nothing but recording a calibration curve and 
a waste of resources.

What is special about surfactants?

Apart from the lack of a saturation concentration, the main 
reason why surfactants are “difficult” to test is that most sur-
factants are not “pure” but mixtures of substances with dif-
ferent solubilities. This is not a bug, but an important feature 
that is either unavoidable from the viewpoint of synthesis and/
or essential from the viewpoint of application performance. 
This inherent “heterogeneity” is caused by either alkyl chain 
length distributions (such as coco = C8 – C18) or unavoid-
able homologue distributions of the hydrophilic headgroups of 
ethoxylates. Another example are surfactants containing a car-
boxylate group such as Sodium Lauroyl Glutamate, Alkyl Ether 
Carboxylates or simply Sodium Oleate (a.k.a. soap); these are 

specialties|water solubility

also mixtures – at intermediate pH values – consisting of the 
protonated (often insoluble) form and the neutralized (soluble, 
i.e. micelle-forming) salt form.

Micelles are a soluble state of surfactants  

There is a 2019 review on the determination of water solubil-
ity of difficult-to-test substances [9]. For whatever reason and 
without any reference, in the chapter entitled “Scientific Chal-
lenges” it has been stated that surfactants that cluster into mi-
celles above the CMC are no longer freely dissolved. Moreover, 
the opinion has been expressed that micelles “can be viewed 
as equivalent to the formation of micro-droplets or emulsions 
of hydrophobic chemicals in water”. This statement is in con-
tradiction with basic physical chemistry, and such “alternative 
facts” should not have made it into a peer-reviewed journal. 
Even above the CMC, surfactants are well-dissolved from a 
thermodynamics point of view. There is a rapid exchange of sur-
factant molecules between those forming the micelles and the 
free surfactant “monomers” in the bulk phase on a timescale 
of about 10 µs (for the typical dodecyl chains); such a micelle 
has exchanged all of its surfactant molecules on a timescale of 
about 1 ms [10]. This is a real thermodynamic equilibrium and 
therefore micelles are not at all equivalent to emulsion (micro-)
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measurements, as discussed in the accompanying paper on 
surface tension [15]. 

Another use of CMC values as maximum monomer solubility 
is to generate the octanol/water partition coefficient log Kow, 
which was never meant to be used for interfacially active ma-
terials such as surfactants and emulsifiers [16]. Using the in-
dividual solubilities in water and octanol to calculate a value 
that allows some conclusions to be drawn about environmen-
tal fate seems to be the least of all evils. It turned out that 
by using the CMC as solubility in water (instead of the “real” 
macroscopic solubility of e.g. > 50%), the calculated values of 
log Kow somehow agree with those obtained by the slow-stir-
ring method [17].  

Example: Associative thickeners 

Soluble polymers are not microplastics; accordingly, the final 
RAC / SEAC opinion on the draft microplastics restriction ac-
cepts that a “particle is a minute piece of matter with defined 
physical boundaries”[6–8]. Also based on this definition, a mi-
celle or any other surfactant aggregate cannot be considered 
a particle (except for the “linguistic” problem that the result of 
a Dynamic Light Scattering experiment, which is the method 
of choice to determine the size of micelles, is a particle size 
distribution). 

The associative thickener with the simplest molecular architec-
ture – PEG-150 Distearate – has already been mentioned in the 
preceding paper [15]. As a bulk material, this highly ethoxylated 
ester is a solid due to the melting point of polyethylene oxide 
(about 68°C); therefore, the question was raised whether this 
product must be considered to be microplastic or not. Since the 
rather large and well water-soluble PEO chain (MW 6000 g/mol) 
is esterified with saturated C18-alkyl chains that crystallize eas-
ily, PEG-150 Distearate is not clearly soluble in water on its 
own. However, in aqueous surfactant formulations, this highly 
ethoxylated ester can be solubilized. It is then able to intercon-
nect other surfactant aggregates (spherical micelles, worm-like 
micelles) and thus acts as an associative thickener. Moreover, 
this function can only be fulfilled if the polymer is in an ex-
panded (soluble!) state and thus able to bridge the distance 
between the surfactant micelles. Proving the solubility of such 
soluble polymers is a challenge under current regulations.

Conclusion and Outlook

It would be beneficial if OECD TG 105 on solubility could be 
applied to surfactants and surface-active polymers. One option 
would be to write an amendment to include substances that 
do not have a saturation concentration and to describe micelles 
of surfactants and surface-active polymers as a water-soluble 
state. The need to update TG 105 was also one outcome of 
the recent UBA / Fraunhofer / Ramboll project to evaluate which 

droplets of hydrophobic chemicals. Moreover, the difference in 
size between a micelle and an emulsion droplet is at least two 
orders of magnitude. 

Unfortunately, this misconception about micelles has found its 
way onto poster 1.15PC.3 presented at the SETAC 2020 Con-
ference [11] entitled “Surfactants: Substances of Concern? 
ECHA’s current challenges in safety assessment”. The abstract 
states that in REACh registration dossiers for surfactants, 
“physico-chemical data are often unreliable, e.g. water solubil-
ity is reported without taking into account the critical micelle 
concentration as the solubility limit, the values are approximat-
ed based on visual inspection only”. What was described as 
“unreliable” is the result of performing the preliminary test – 
by visual inspection, as required by OECD TG 105. The poster 
also stated that “concentrations above CMC in water do not 
represent the truly dissolved concentration, i.e. the bioavailable 
fraction.” Scientifically speaking, this can only be considered as 
“fake news”.

Solubilization within micelles

The uptake of pharmacological actives is often facilitated by 
solubilizers, i.e. hydrophilic surfactants capable of accommo-
dating hydrophobic materials within their micelles – in other 
words, the hydrophobic actives are made bioavailable with the 
help of surfactants [12]. Therefore, it is safe to assume that not 
only the hydrophobic actives, but also the surfactants form-
ing the micelles are bioavailable. Such a solubilization within a 
micelle is a completely different story than the formation of a 
comparably macroscopic (several µm sized) emulsion droplet. 
Also in biodegradation, surfactants help to make hydrophobic 
materials bioavailable; as a recent example, rhamnolipids have 
been found to increase the yield of hydrogen from waste acti-
vated sludge during anaerobic degradation [13]. And why do 
microorganisms produce biosurfactants at all? To use hydro-
phobic materials as a carbon source (“food”), in other words, 
to make hydrophobic chemicals bioavailable [14].

CMC = Maximum solubility?

As discussed above, from a regulatory point of view, the CMC 
of a surfactant is often considered to be the maximum sol-
ubility – as surfactant monomers. However, for “technical” 
surfactants, i.e. those containing a mixture of components of 
different hydrophilicity, the opposite is true: Only above the 
CMC of the more hydrophilic components, the more hydro-
phobic components can be solubilized. Consequently, solu-
tions below the CMC may look turbid, which is exactly the 
opposite of what is expected for regulatory/ecotoxicological 
purposes. Furthermore, in these cases, the nominal concen-
tration (on the x-axis of the CMC plot) does not represent the 
concentration of dissolved material. All of this poses a chal-
lenge when trying to determine CMCs from surface tension 
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OECD guidelines need to be revised [18]. However, such an 
update is a time-consuming endeavor [19]. For the time being, 
we have to live with the existing guidelines, but with this pa-
per we wanted to raise awareness of the challenges involved. 
One final comment: Do we really need to use OECD TG 105 
to demonstrate water solubility for those solids that are also 
marketed as aqueous (e.g. 50 wt%) solutions? Would this not 
show already water solubility without further testing? And if 
there was no sediment in the OECD TG 105 preliminary test, 
a quantitative analysis of the solution in a flask test should be 
obsolete.
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This paper is a joint effort of members of the CESIO Work-
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Distribution Ltd.), Bernat Pi (Kao Corporation S.A.), Arjan  
Gelissen (Sasol Germany GmbH), Johannes Bookhold (Clariant 
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“Brave New World“ – What Contribution Can the Cosmetics Industry Make?
C. Hein, L. Schlüter, K. Nessbach
SEPAWA® Specialist Group Cosmetic Applications and Technologies

sofwjournal | 149 | 10/23

The SEPAWA® Specialist Group Cosmetic Applications and Technologies (CAT) organized a lecture event which took 
place on 9th and 10th May at the Maritim Hotel Würzburg, under the theme “Brave New World” – What Contribution Can 

the Cosmetics Industry Make?

As usual, the event began with an accompanying program 
  the day before. A sunny city tour provided interesting 

insights into the history of Würzburg and the opportunity to 
see its beautiful buildings. This was followed by a visit to the 
Kneipp store and the mandatory glass of wine in the sun set 
on the “Alte Mainbrücke”. The day ended successfully with 
a shared dinner at the “Alte Mainmühle”, which provided a 
wonderful opportunity for attendees to engage in conversa-
tions.

The main event on the following day focused on the challeng-
es currently facing the cosmetics industry, with a particular 
emphasis on sustainability and factors that have the potential 
to positively influence the industry. These included energy op-
timization in cosmetics production and the implementation of 
effective raw material recycling strategies.

Sarah Frech from BEAUTYSTREAMS opened the lecture 
event with her presentation on Intersectional Beauty. Inter-
sectional Beauty is based on the concept that each consumer 
has a variety of different needs that intersect with one anoth-
er. This leads to the challenge that there are almost as many 
consumer goals as there are individuals. Today’s consumers 
expect a more personalized approach, taking into account 
the many facets of cultural, geographical, spiritual, social, and 
genetic influences. In this context, there are market opportu-
nities for the development of products that combine modern 
science and traditional medicine or consider lifestyle, envi-
ronment, as well as skin and hair types. Moreover, products 
can be tailored specifically to address the needs of older age 
groups or unique requirements.

Keynote speaker Anne Fierhauser provided a fascinating 
insight into the world of face reading. She captivated and 
inspired the audience with new perspectives derived from an-
cient teachings. Her presentation provided us with an insight 
into her expertise and her unique approach to face reading. 
Based on individual facial features, Anne Fierhauser creates 
in-depth personality analyses, identifies strengths and poten-

tials, and helps corporations and companies achieve sustain-
able success.

In a tandem presentation, Isabel Simon from Kneipp GmbH 
and Prof. Dr. Ralf Stürmer from Psyrecon GmbH pre-
sented interesting findings on the aromacological product 
performance and psychophysiological effectiveness of a 
citrus-scented shower product based on essential oils. Skin 
cleansing can have a psychophysiological dimension of effec-
tiveness beyond the mere removal of dirt, especially due to 
the aromacological effects on emotions and well-being. To 
investigate these psychophysiological effects of a citrus-scent-
ed shower product, Simon and Stürmer developed a study 
design to capture the aromacological effects under “realistic” 
conditions using Objective Emotional Assessments (OEA). This 
involves the simultaneous measurement of electrodermal ac-
tivity, electrocardiogram, electroencephalogram and electro-
myogram. The results showed that the product was rated by 
the participants as ‘invigorating’, ‘refreshing’, ‘stimulating’, 
‘activating’ and ‘mood enhancing’. The activating and stimu-
lating effects of the citrus-scented shower gel were also con-
firmed by the OEA measurements.

Dr. Kerstin Effers from the Consumer Center (Verbraucher-
zentrale) gave a presentation on more sustainable cosmetics, 
consumer protection, and environmental protection. The cos-
metics industry can play an important role in several of the 
United Nations’ sustainability goals, such as promoting sus-
tainable consumption and production, implementing climate 
change mitigation measures, and preserving and protecting 
marine life. The trend towards more sustainable, packag-
ing-free cosmetics is also evident in the growing popularity of 
solid cosmetic products. The solid alternatives for shampoos, 
shaving soaps, deodorants, body butters and more have now 
made their way from zero-waste stores to drugstores and 
supermarkets. Because of their solid form, they require less 
packaging material, are more energy efficient to produce and 
have a lower impact on wastewater resources. The Consum-
er Centre’s environmental advice service regularly runs cam-
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paigns to educate consumers about environmental protection 
and waste reduction in this area.

Dr. Andreas Reinhart (REINHART Rechtsanwälte Partner-
schaft mbB) gave a presentation titled “Environmental Ad-
vertising for Cosmetic Products – Legal 
Boundaries” in which he addressed the 
current developments at the EU level. 
The European Commission has been 
dealing with the issue of greenwashing, 
which refers to misleading advertising 
in the environmental sector. The current 
legal framework includes Article 20 of 
the EU Cosmetics Regulation, which sets 
out a general prohibition on misleading 
advertising for cosmetics, as well as the 
Cosmetic Claims Regulation 655/2013, 
which only sets out general criteria. In 
addition, there is the EU Ecolabel, which 
has been extended to ‘leave-on’ prod-
ucts and provides an incentive for indus-
try to work more with it, provided that 
specific criteria such as biodegradability 
and environmentally friendly packaging 
are met. However, labels such as ‘carbon 
neutral’ or ‘CO2 neutral’ are currently 

much more common in the market. Consumers 
are often unaware that part of the carbon footprint 
is offset through compensation or the purchase of car-
bon credits. Considering this issue, the European Commission 
proposes to amend Directives 2005/29/EC and 2011/83/EU 
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to prohibit opaque and unreliable sustainability 
seals or information tools. It is proposed to include 

this in Annex 1 of the Directive and to add a blacklist of 
such bans. In addition, at the end of March, the draft Green 
Claims Directive was presented, which complements the EU 
Commission’s draft directive amending the UCP Directive.

Judith Fiedler demonstrated in her presentation “Unlocking 
the Potential of Energy Optimization in Cosmetic Production” 
how these climate goals can be implemented in cosmetic pro-
duction. The cosmetics industry consumes significant amounts 
of energy, and the production of cosmetic emulsions contrib-
utes significantly to this consumption. Energy optimization 
starts with the development process of cosmetic products. 
By choosing energy-efficient ingredients, implementing envi-
ronmentally friendly production methods and using suitable 
testing methods, the energy demand to produce cosmetic 
emulsions can be reduced. It is important to generate more 
knowledge about the fat phase, such as the melting point and 
solidification point. Conscious consideration should be given 
to the choice of raw materials and how volume proportions 
can be optimized. In particular, the water phase has an unfa-
vorable energy profile during heating and cooling.

Marc Cöslin from ProXES built on the topic of energy saving 
in his presentation “Energy Saving with Natural, Cold-Pro-
cessed Emulsions”. 

In this context, he presented various manufacturing methods 
for emulsions using vacuum process systems and empha-
sized the advantages of cold processing, to reduce energy 
costs and CO2 emissions. The technological implementation 
of cold processing not only offers ecological benefits but 
also enables efficient utilization of time resources that can 
be allocated to other production approaches. To illustrate 
the differences between hot and cold processing, Cöslin pre-
sented an example. It became evident that hot processing 
consumed 87 kWh of energy and took 106 minutes, where-
as cold processing only required 6 kWh of energy and 36 
minutes. These figures highlight the significant potential for 
savings associated with cold processing compared to con-
ventional hot processing.

The trend is increasingly moving towards the cold processing 
of products as manufacturers are recognizing that this effi-
cient method allows them to reduce energy costs, decrease 
CO2 emissions, and meet the rising consumer demands.
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  Election SEPAWA® e.V. Specialist Group 
Cosmetic Applications and Technologies (CAT)

On June 16th, the board election of the SEPAWA® e.V. Spe-
cialist Group Cosmetic Applications and Technologies (CAT) 
took place, led by Holger Plate. 

The members of the previ-
ous board were discharged, 
and the newly elected board, 
unanimously chosen, consists 
of the following individuals:  
Dr. Kristin Neßbach, the former 
secretary, has been promoted to 
the position of 1st Chairwoman, 
replacing Astrid Wulfinghoff. 
Sandra Iris Spiegelberger and 
Dr. Leslie Schlüter remain in 
their positions as 2nd Chairwom-
an and Treasurer, respectively. 
The new Secretary is Christian 
Schmidt.

The CAT Specialist Group would 
like to take this opportunity to 
express its sincere gratitude to  

Astrid Wulfinghoff, a long-time member who led the Spe-
cialist Group as 1st Chair for six years. Her dedication and 
leadership significantly contributed to the success of CAT.

CAT special group members (left to right):   Nicola Kricsfalussy, Sopna Thill, Leslie Schlüter, Carolin Hein, Astrid 
Wulfinghoff, Ralf Kuschnereit, Sandra Spiegelberger, Christian Schmidt, Alina Maier, absent: Kristin 
Nessbach
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Carbon dioxide is generally considered a pollutant and plays a 
significant role in climate warming. In this context, new possi-
bilities arise for fermentation. With the help of an innovative 
biotechnological process, valuable raw materials can be ob-
tained from CO2. This technology, also known as CO2 recy-
cling, opens a new chapter in the circular economy. Bernd 
Söllner from Mibelle highlighted in his presentation the po-
tential of this technology. Through fermentation and biocatal-
ysis, bacteria can be cultivated in bioreactors to capture CO2 
from the air and convert it into valuable products. This innova-
tive approach allows for the integration of CO2 into a cycle and 
ensures sustainable utilization. In addition to the production of 
basic materials such as ethanol, CO2 recycling also offers new 
possibilities in the field of packaging through the production 
of PET (polyethylene terephthalate). By considering CO2 as a 
valuable resource, CO2 recycling can help reduce the nega-
tive impacts on the climate and promote a sustainable cycle. 
The development and application of this technology opens 
new perspectives for a future-oriented and resource-efficient 
economy. Thus, CO2 recycling represents an important step 
towards a sustainable and climate-friendly future.

The presentation by Willi Moor from Döhler titled “From 
Waste to Valuestream” addresses the various by-products 

and waste streams in the food industry, as well 
as the technologies and measures for extracting 
new raw materials for the cosmetics industry through 
juice production.

Through targeted processing and treatment technologies, 
these by-products are transformed into valuable raw materi-
als. The focus is on a complete plant upcycling process.

For example, plant-based color pigments, hydrolates, milled 
fibers, or flavored water are produced, which are used in dif-
ferent applications.

.

.

.

.
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interview

Why are emollients essential in personal care products, 
what is their role? 
Emollients have long been recognized as indispensable ingre-
dients in personal care products for their ability to soften the 
skin and enhance moisture retention. Traditionally, emollients 
have been valued for their role in providing gentle moisturiza-
tion and maintaining skin. However, demands on emollients 
are evolving. Consumers increasingly seek skincare benefits 
across their beauty routines – so emollient use is becoming 
increasingly important for sun care and color cosmetic formu-
lations. This “skinification” trend has driven the integration 
of skincare into diverse applications, such as sunscreens with 
incorporated hydrating ingredients and foundations with 
added skincare benefits.
Our latest launch, Plantasens Pro LM stands out as a versa-
tile emollient that has found its place in skincare but also in 
makeup and sun care formulations, and perfectly embodies 
the spirit of skinification across applications. In addition, Pro 
LM provides formulators with a choice of excellent emollience 
without compromising on environmental sustainability.

Why does Plantasens Pro LM stand out compared to 
other emollients on the market?
With its unique attributes, Plantasens Pro LM caters to the 
demands of modern beauty formulations, offering a luxurious 
and caring skin feel, making it an excellent choice for rich and 
creamy moisturizers. It’s also fully customizable – being com-
patible with several commonly used waxes, oils and oleogels, 
which broaden its application scope. This seamless ability to 
blend with a variety of other ingredients is particularly im-
portant to ensure that it is not limited to thicker formulations 
and is also suitable as an emollient for use in suncare formu-
lations. 

For use in the realm of sun care, Plantasens Pro LM shines 
as an ideal companion for organic UV filters. Its outstand-
ing compatibility ensures the formulation remains stable and 
effective in protecting the skin from harmful UV rays. Addi-
tionally, its superior pigment wetting and dispersing ability 
makes it valuable in mineral suncare formulations, as well as 
color cosmetic applications. Overall, Plantasens Pro LM is a 
great choice of emollient for use in moisturizing foundations 
or tinted moisturizers. 

Beyond its exceptional performance, what are the addi-
tional benefits of Plantasens Pro LM?
Plantasens Pro LM champions environmental responsibility. 
Sourced from Palm kernel oil and castor oil, and available in 
RSPO grade, this emollient has a Renewable Carbon Index 
(RCI) of 100%. Additionally, it is readily biodegradable ac-
cording to OECD 301B standards, reflecting Clariant’s com-
mitment to minimizing environmental impact. As a COSMOS 
and Natrue-certified ingredient, Pro LM is also a great choice 
for formulators looking to create certified formulations. 

Plantasens Pro LM stands as a testament to the evolution 
of emollients in the beauty industry, meeting the demands 
of the skinification trend and catering to the ever-expand-
ing skincare, makeup, and suncare markets. Its luxurious 
feel, compatibility with various ingredients, and exceptional 
performance make it a reliable choice for formulators seek-
ing to create innovative and versatile beauty products. With  
Plantasens Pro LM, the journey to develop cutting-edge for-
mulations that deliver both beauty and skincare benefits be-
comes even more promising.

www.clariant.com

Plantasens Pro LM: 
A Versatile Emollient Ideal 
for Skincare, Suncare 
and Color Cosmetic Applications
Interview with Jasmine Shah,
Marketing Manager Skin Care at ClariantJasmine Shah
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interview

Following the merger-acquisition in 2022 of the Person-
al Care division of Summit Pharmaceuticals Europe (SPE) 
in Germany by SACI-CFPA, a major French player in the 
distribution of ingredients for the cosmetics industry for 
decades, Summit Cosmetics Europe was created in April 
2023 to harmonize the activities of Summit Cosmetics 
Corporation division in Europe. Lionel Rey, the compa-
ny’s Sales & Marketing Director, explains his vision.

Can you describe Summit Cosmetics Europe’s activities?
This merger-acquisition enables us to be recognized as a 
European distributor and to consolidate our ingredients of-
fering by pooling our market knowledge and expertise. The 
creation of the Summit Cosmetics 
Europe identity is part of a process 
to homogenize the activities of the  
Summit Cosmetics Corporation, 
so that all sister companies in the 
cosmetic division can benefit from 
a global network of suppliers, pro-
cess innovation and operational ex-
cellence, with the aim of bringing 
value to our customers.

For more than two decades, Summit 
Cosmetics German Branch, formally 
SPE Dusseldorf Branch, has been fo-
cusing on providing essential prod-
ucts such as UV filters, solvents, and 
other vitamins to the industry. The 
sales and promotion strategy has grown up and is now based 
on two different approaches: a commercial offer with a highly 
competitive portfolio, and technical offer with a variety of spe-
cialty and semi-commodity ingredients which requires the help 
of technical experts in skin biology and formulation. 

Guided by our global support teams (marketing, application 
laboratory and regulatory), we are providing cutting edge & 
unique service to the European cosmetic Industry. In addition, 
we are building a solid and sustainable presence on the mar-

ket by carefully selecting tomorrow’s suppliers and products 
by always seeking more naturality and more sustainability.

You recently shared information about your EcoVadis 
Score, could you tell us more about your CSR Approach?
For more than ten years, we have been implementing sus-
tainable and ethical practice within our organization. As a 
matter of fact, we have been awarded with Gold Status from 
EcoVadis (Score from 75 to 76 in 2023). We always challenge 
our suppliers to provide us with more information about their 
actions and we nourish them with our feedback and require-
ments from our clients & partners who are our drivers with 
regards to sustainability. 

We are also looking further down 
that road when it comes to our 
supply strategy, we select and im-
port products with a lower envi-
ronmental impact. In our labora-
tory, we help our clients with the 
expertise about our raw materials 
but also develop and create green 
formulas.

You just mentioned an applica-
tion laboratory, can you explain 
what kind of product you de-
sign?
Our laboratory is working as a sup-
port for our clients and as an inno-

vation expert as we are closely collaborating with our sourcing 
team to unveil new ideas, concepts, and future trends for our 
customers. Since long, we have been working on innovative 
concepts but also on the replacement of the most polluting 
ingredients that are currently on the verge of being banned. 

Moreover, we regularly participate to innovation contests 
across Europe, especially in France, where we have been 
awarded two years in a row with the most innovative & sus-
tainable formulas.

Driving Growth and Synergy: 
Summit Cosmetics Europe’s Activities 
and Strategic Partnerships
Interview with Lionel Rey, Sales & Marketing Director, Summit Cosmetics Europe 

Lionel Rey
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You have recently expanded your ingredients portfo-
lio by signing distribution agreements for Europe with 
two suppliers. Can you tell us more?
Indeed, our approach to be working with our suppliers is 
based on solid, long-term relationships. Some of our partners 
have been key players in our supply chain for over twenty-five 
years. This long history of working together testifies to the 
mutual trust and satisfaction we have developed over the 
years. Our expansion enables us to strengthen our ties with 
our suppliers and, what’s more, extend our distribution rights 
for the European market. So recently, we expanded our port-
folio for Europe with: AURORIUM HOLDING L.L.C. which is a 
specialized supplier of cosmetic ingredients. Their expertise in 
this field enables us to enrich our cosmetics offering with nat-
ural, high-quality ingredients derived from this plant source. 
Castor oil-derived ingredients are renowned for their moistur-
izing, nourishing, and regenerating properties, making them 
essential elements in many cosmetics formulations. Quality, 
traceability, and sustainability are key values for our company, 
and we are delighted that our partners share this vision. We 
also expend our portfolio with JIANGSU TRAUTEC MEDICAL 
TECHNOLOGY CO., LTD. which is our brand-new partner, 
specialized in collagen. This R&D biotech driven company is 
providing us bio-fermented recombinant human collagens, a 

interview

worldwide innovation. Their collagen range is completely bio-
compatible as the products optimize the high bioactive amino 
acid sequence of natural human collagen. This partnership 
allows us to boost our portfolio of bio fermented actives and 
supply high quality, trendy products to our customers. 

Can you share your medium-long term objectives relat-
ed to you European Extension?
We are able to supply and deliver ingredients across Europe 
thanks to our three logistic partners located in France, Ger-
many, and the United Kingdom and we distribute 22 sup-
pliers through Summit Cosmetics Europe – German Branch, 
based in Düsseldorf.

We would like to keep on growing within these markets 
thanks to the presence of our experienced teams.

We are investing, developing, and increasing our salesforce 
in this sense and our long-term goal is to have local teams in 
each European country in order to promote our partners to 
local customers and strengthen our relationship with multi-
national companies with their R&D centers and production 
facility globally.

www.summitcosmetics-europe.com
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√
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