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abstract
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Introduction

The main components of a cosmetic product usually are water 
– as main ingredient, functional ingredients – as emollients, 
texturizing or other performances, active ingredients - for a 
biological efficacy towards a specific claim, a preservation sys-
tem - to protect the formula safety, and eventually fragrances 
and pigments. Each of them contributes to creating the nice 
and catchy finished formula that will be fascinating for the 
end user, creating the chain of cosmetics industry. The pres-
ent paper aims at focusing on the relation between preserva-
tion systems and functional ingredients, an unexpected com-
bination that will reveal some interesting common points.

Preservation strategies

The annex V of the European Cosmetic Regulation 
(1223/2009) is dedicated to the positive list of preservatives 
that can be used in cosmetics, described as compounds with 
the aim of protecting the cosmetic products from a possible 
spoilage. What happened in the past years is that misun-
derstandings, marketing trends and misinformation led to 
the “preservative free” trend, giving to these substances a 
“cloudy reputation”. The consequence was that the number 
of products recalls from the market because of contamina-
tion drastically increased, as reported in the dedicated Euro-
pean portals (Safety Gate for the European Union, Safety Da-
tabase for the United Kingdom). A contaminated cosmetic is 
not safe for the end user, while the number one pillar of the 
Regulation is safety. Thus, the introduction of a preservation 
system is absolutely required. Nowadays, a formulator needs 
the support of formula protection experts in order to choose 
the perfect balance for the specific product: their blacklists 
are constantly growing, some substances are still “undesir-
able” and the so called “boosters” of preservation could be 
not enough. These latter are substances with a proven anti-
microbial activity, but they are not included in the official list 
of preservatives. 

Considered the overview given above, what can make a dif-
ference in protecting the cosmetic formula is not limiting the 
choice between preservative or not, booster or not, but open-
ing a possibility to all the components that play the game. It is 
possible that also other substances could interfere, positively 
or negatively, with the degree of potential contamination of a 
product by external microorganisms. There are already many 
factors being involved in the formula protection equation: first, 
application of GMP standards during production; a secondary 
preservation strategy can be represented by the chosen pack-
aging; from the physicochemical point of view, key points are 
water activity, pH, presence of essential oils, presence of sub-
stances that can be food for pathogens. Nevertheless, we can-
not exclude that other ingredients have their role in this show.

Surfactants

Surfactants are amphiphilic molecules characterized by a hy-
drophobic and a hydrophilic portion. Their main purpose is 
to decrease the surface and interfacial tension stabilizing the 
interface. For this reason, they are used in several applica-
tions, like cosmetics, for their wetting, emulsifying, foaming, 
detergent and solubilizing properties.

Surfactants need to be efficient but also gentle. Actually, 
several factors contribute to consumers deciding that they 
need products that make a claim for mildness. Stress, pol-
lution, enormous increase in the amount of hand sanitizer 
daily used, are the most common. It is in this context that 
ingredient suppliers have been involved in the formulation of 
new products that offer high levels of efficacy, while ensuring 
a cleansing power in a way that is mild for the skin and eyes.
Sourced from Sunflower, BeauSens® PG4 (INCI: Polyglyceryl-4 
Pelargonate) is a 100% natural-derived non-ionic mild surfac-
tant, safeguarding skin wellbeing. Unlike standard non-ionic 
surfactants, it is a concrete sustainable choice for formulators 
who want to formulate surfactant-based skincare or haircare 
products with a high natural index.

360° – When Functional Ingredients Meet Formula Protection 
S. Zanzottera, F. Carlomagno

A ll ingredients in a cosmetic formula can influence, positively or negatively, the degree of possible contamination of a product 
by external microorganisms. What if a key ingredient like a surfactant could also help the preservation system and act as a 

multifunctional? What if it’s also mild, comfortable on the skin and natural-derived? Result: 360° of safety!
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In order to find out if the surfactant could actually help in 
protecting the formula, we performed some experiments by 
changing only the preservation system and replacing the re-
moved percentage with water:

• Experiment A: removal of Sodium Benzoate 
• Experiment B: removal of Pentylene Glycol 
• Experiment C: removal of both Sodium Benzoate and Pen-

tylene Glycol, 1% Caprylyl Glycol added

The results for the performed Challenge tests are reported in 
the following figures, where on the x-axis the different strains 
are represented, while on the y-axis it is noticeable a decrease 
of the microbiological count, on a logarithmic scale.

The results of the Experiment A, in which Sodium Benzoate 
has been removed from the formula composition, are visible 
in Figure 1.

Counteracting mild skin dehydration and maintaining normal 
skin barrier conditions, BeauSens® PG4 is ideal for cosmetic 
applications designed as gentle cleanser targeting mild wash-
ing activities. With its low foaming profile, characterized by 
small and compact bubbles which provide a pleasant creamy 
texture, it is the perfect key ingredient to lead to a deep 
cleansing activity, by creating a soft and silky effect on the 
skin. A synergy of several features for pleasant daily rituals 
and to formulate a perfect solution for sensitive skin or baby 
care.

Experiments and results

The described experiment aims at assessing the role of key 
ingredient, for example a surfactant, in helping the preserva-
tion system and acting as a multifunctional. 

A Minimum Inhibitory Concentration (MIC) has been per-
formed to evaluate the potential antimicrobial activity of the 
substance, meaning the minimum concentration required to 
inhibit the growth of some microorganisms, specific for the 
cosmetic application. BeauSens® PG4 showed to have promis-
ing results for two of the five strains that are usually included 
in this test: it demonstrated a MIC of 10% for Staphilococcus 
aureus and Aspergillus brasiliensis, this latter being a mould 
that is usually hard to defeat.

In order to give meaning to these results, some Challenge 
tests were also performed. The goal was to analyze, even in 
“real life” conditions of a finished formula and not only in the 
ideal ones of a MIC, the ingredient was still able to act from 
the antimicrobial point of view.

The tested formulation is a micellar water (Doux Make-up 
Remover C.SK.21.22HPC), composed by a high amount of 
water (distillate water + CytoFruit® Waters BIO99 = 84.70%), 
and BeauSens® PG4 acting as 
surfactant. The complete list 
of ingredients is reported in 
Table 1.

The preservation system in 
the original formula (named 
BASE formula) is composed by 
the synergic action of Sodium 
Benzoate (a “listed” preser-
vative) and Pentylene Glycol 
(a “booster” compound). The 
BASE formula successfully sat-
isfied the A-criteria of the CTFA 
microbiological challenge test 
protocol, which is the best re-
sult that a product ready for 
the market can achieve.

Table 1: Ingredient list.

Trade Name INCI %

A

Aqua 44.70

CytoFruit® Water Lemon BIO99 Citrus Limon Fruit Extract, Potassium Sorbate 40.80

Olifeel® Glycerin Glycerin 3.00

Aloe Barbadensis Leaf Juice 1.00

PrincipHYAL® Aurora Sodium Hyaluronate 0.30

ÆCTive® Ectoin 0.50

Pentylene Glycol 5.00

BiosControl® Element SB Sodium Benzoate 0.30

B

BeauSens® PG4 Polyglyceryl-4 Pelargonate, Aqua 5.00

Parfum   0.20

TOTAL 100.00

Fig. 1 Challenge test on experiment A.
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As noticeable, the presence of BeauSens® PG4 is able to keep 
the protection on a great level. The cosmetic formula still sat-
isfies the A criteria of the test. Despite the decrease rate of 
the mould is slightly lower, the formula is still preserved when 
removing the main “official” preservative. 

The results of the Experiment B, in which Pentylene Glycol 
has been removed from the formula composition, are visible 
in Figure 2.

As previously happened, also in this case a slower decrease 
of the Aspergillus occurred. Even when removing 5% of Pen-
tylene Glycol, the test gave the A-criteria as result, meaning 
that the BeauSens® PG4 is able to support the primary preser-
vative action to keep the formula safe. 

The results of the Experiment C, in which both Sodium Ben-
zoate and Pentylene Glycol have been removed from the for-
mula composition, are visible in Figure 3.

In the experiment C, the two components designed to as-
sure formula protection in the BASE formula were replaced 
with 1% of Caprylyl Glycol, another ingredient conceived as 
booster of preservation. The result was the best achieved so 
far. Usually Caprylyl Glycol alone is not enough to protect 
formulas with such a high water percentage. The ability of 
BeauSens® PG4 to act as a multifunctional and as a supporter 
of protection makes this final result of the experiment C the 
perfect combination to accomplish a completely safe formula. 
Also the other experiments (A and B) resulted safe as well. 

In the experiment C, it is performed an additional double win: 
no “official” preservative inside and involving a low percent-
age of booster (1%) instead of 5% that could interfere with 
the viscosity of the product.

Conclusion – 360° Formula Protection

Surfactants are widely used in the personal care industry for a 
wide variety of properties. In this first approach, ROELMI HPC 
laboratories have explored that the success of these products 
might also go beyond their standard application. Further tests 
should be performed including also other kinds of surfactant. 
But, based on the results achieved, BeauSens® PG4 usually de-
signed to empower a mild cleansing action, showed a remark-
able activity in supporting the preservation system by working 
with a 360° attitude. 

Fig. 2 Challenge test on experiment B. Fig. 3 Challenge test on experiment C.
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