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Skin elasticity assessment after
application of a cream
made of natural raw materials -

a pilot study

Ocena elastycznosci skory po zastosowaniu kremu
wykonanego z surowcow naturalnych - badanie pilotazowe

ABSTRACT

The skin's elasticity is known as its ability to stretch and re-
turn to its original shape. Loss of this function, called elasto-
sis, is a natural part of the aging process. It makes the skin to
appear saggy or wrinkled. One of the methods of improving
the skin elasticity is proper care.

The aim of the study was to design an elasticizing emulsion
and to evaluate the effectiveness of a cream made of natural in-
gredients according to the Ecocert Cosmos Organic standards.

The study was carried out to investigate the effect of impro-
ving skin elasticity. Significant changes in the level of skin elasti-
city were observed after the application of a cosmetic prepara-
tion, depending on its qualitative and quantitative composition.

Keywords: moisture, natural oils, natural cosmetics,
cutometry, natural raw materials

STRESZCZENIE

Elastycznos¢ skory to jej zdolnos¢ do rozciagania sie i powrotu
do pierwotnego ksztattu. Utrata elastycznosci skory, nazywa-
na elastoza, jest naturalna czescia procesu starzenia. Powodu-
je, ze skora wyglada na obwista lub pomarszczona. Jedna z me-
tod poprawy elastycznosci skory jest odpowiednia pielegnacja.

Celem pracy bylto zaprojektowanie emulsji uelastyczniajace;
oraz ocena wptywu kremu wykonanego na bazie naturalnych
sktadnikéw zgodnie ze standardami Ecocert Cosmos Organic.

Przeprowadzono badanie w zakresie dziatania poprawiajace-
go elastycznosc skory. Zaobserwowano istotne zmiany w pozio-
mie elastycznosci skory po zastosowaniu preparatu kosmetycz-
nego wynikajace zjego sktadu jakosciowego i ilosciowego.

Stowa kluczowe: nawilzenie, oleje naturalne, kosmetyki
naturalne, kutometria, surowce naturalne

INTRODUCTION

Nowadays customers are more likely to choose cosmetics
based on natural raw materials. In 2020, sales of natural cos-
metics increased by 10% compared to 2019. Customers pay
more and more attention to the ethical activities of compa-
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nies, cosmetics compositions and the method of their pro-
duction. This is related to the increase in consumer aware-
ness and easy access to information, including scientific
articles, websites, blogs, and trainings. In recent years, the
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LOHAS (Lifestyle of Health and Sustainability) trend has also
become popular, which promotes living in harmony with na-
ture through such aspects as: ecological nutrition, healthy
lifestyle, respect for the environment, and sustainable con-
sumption. This trend also influences the selection of cosmet-
ics [1,2].

NATURAL COSMETICS AND THEIR CERTIFICATION
According to the legislative structures of the European
Union, the definition of a natural or ecological cosmetic has
not been specified yet. Due to the lack of a uniform definition,
it is assumed that these are products made of substances of
plant, animal, or mineral origin. Additionally, these ingredi-
ents should not be highly processed, and their production
should not have a negative impact on the environment. De-
sirable ingredients of natural cosmetics can be, for example,
oils, plant extracts, and thermal waters. Notably, regardless of
the origin of the substances included in the cosmetic, the list-
ed ingredients, in accordance with the Regulation of the Eu-
ropean Parliament and of the Council (EC) No 1223/2009, are
subjected to applicable restrictions due to the related health
risks, mainly the sensitizing potential [2-4].

There are, however, institutions that certify cosmetics, but
each of them has different criteria. Leading organizations in
Europe include: French Ecocert, German BDIH (Bundesver-
band der Industrie- und Handelsunternehmen flir Arzneimit-
tel, Reformwaren, Nahrungsergdnzungsmittel und cosme-
tische Mittel eV), and the British organization Soil Associa-
tion [2, 51.

One of the most important certificates is the COSMOS
(Cosmetic Organic Standard) standard recognized on the
global market. According to it, based on the analysis of the
quality and proportion of ingredients, cosmetics can be di-
vided into two categories. The first one includes natural cos-
metics - the ones that do not require the use of substances
of organic origin. The second category includes organic cos-
metics, which must contain at least 20% of substances from
organic farming. In both cases, it is allowed to use a maxi-
mum of 5% of synthetic compounds. This is due to the fact
that currently there are no natural substances available that
could be an alternative to ingredients ensuring the safety and
stability of the cosmetic [5, 6].

SKIN ELASTICITY

One of the skin assessment parameters influenced by nat-
ural cosmetics is skin elasticity. The level of skin elasticity is
directly influenced by the content of collagen and elastin fi-
bres, the level of which decreases with age. In the context of
skin aging, the term dermatoporosis is distinguished, which
is defined as skin remodelling. Particular attention is paid
to the loss of protective mechanical properties of the skin,
which result in skin damage, delayed wound healing, the for-
mation of senile purpura, pseudo stellate scarring, skin at-
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rophy, and even the formation of subcutaneous hematomas
that can lead to necrosis [7].

Two types of skin aging can be distinguished: endogenous
(intrinsic) and exogenous (extrinsic).

Endogenous is closely related to age, which is also known
as chronological aging. Additionally, hormonal disorders (an-
dropause and menopause) have a significant influence on
the course of these processes [8].

The exogenous factors that significantly accelerate the ag-
ing process of the skin include exposure to the sun, not pre-
ceded by UV filters. This results in the penetration of UVA and
UVB radiation into the skin [8].

The most visible changes in the process of loss of skin elas-
ticity are wrinkles, which are located especially on the face,
neck, cleavage and on the back of the hand [9].

MATERIAL AND METHODS

The study group consisted of 5women in the age range of 22-
23 years. Before the tests began, the participants did not use
any cosmetics in the studied areas. Also, no dermatoses were
found.

The cream, made of natural ingredients, in accordance with
Ecocert Cosmos Organic standards, was applied to the skin of
the inner side of the forearm twice a day (every 12 hours) for
3 weeks. The composition of the cream is presented in Table 1.

The physicochemical properties of the hydrolates in the
composition of the tested product were developed (Table 2),
and the organoleptic properties of the oil phase were ana-
lyzed (Table 3).

Within the skin test, the participants did not use any addi-
tional preparations. Initial measurements of the skin's elas-
ticity were made before introducing the cosmetic into skin
care, and then 3 weeks after its regular use. The last applica-
tion of the cream was performed 8 hours before the cutomet-
ric measurement. 1 FTU (fingertip unit) of the cream was ap-
plied to the skin area.

Table 1 Framework composition of the cream

Phase Name
Al water
rose hydrolate
A2 jasmine hydrolate
vanilla hydrolate
evening primrose oil
Bl prickly pear oil
rose oil
B2 Olivem 1000
Tegin M
preservative

Source: Own study



Table 2 Physico-chemical properties of the hydrolates

plant Rose petals I Rose petals II Jasmine Vanilla
form hydrolate hydrolate hydrolate hydrolate
Solvent used I - - - _
PPAIL 0 0 0 0
CPAL 100 100 100 100
kg 0 0 0 0
Solvent used II water water water water
kg 21 21 21 21
Weighed (dried or fresh) 009 009 009 009
Factor 45 45 45 45
Fresh plant 0405 0405 0405 0405
Raito 0.813253012 0475910693 0.612708018 0.865384615
Raito calculations 0.813253012 0475910693 0.612708018 0.865384615
Organic percentage 813 476 613 86.5
Final amount of extract / hydrolate 0498 0.851 0.661 0468
pH 4.31 443 577 412
The amount and type of preservative added 6 ml Rokonsal 10,2 ml Rokonsal 6,6 ml Rok, 5,3 ml Geo 5,6 ml Rokonsal
The amount of added citric acid 10% 5ml 6.6 ml 47 ml
pH after adding a preservative 4.89 4.88 4.82 491
Density (g/cm3) 1001 1001 1001 1001
Dry Mass (Brix) 130% 130% 3.60% 2.70%
OLD in 1g/iml limit: <1000 <10 <10 <10 <10
Yeasts and molds in 1g/1ml limit: <1000 <10 <10 <10 <10
E. coli limit: absent in 1g/iml absent absent absent absent
Ps.aeruginosa limit: absent in 1g/iml absent absent absent absent
Staureus limit: absent in 1g/iml absent absent absent absent
Calbicans limit: absent in 1g/iml absent absent absent absent

Source: Own study
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Table 3 Analysis of organoleptic properties

Kind of oil Raw material oil Color/
odour
rose oil pink/rose
i yellow-
evening
rimrose oil green /
P herbal

Source: Own study

In order to test the effectiveness of the product, a cutom-
eter was used. The machine draws a fragment of the skin
through a specialized measuring probe while maintaining
constant parameters of the negative pressure. This device
measures the resistance of the skin to suction and then its
ability to return to its original state [10].

RESULTS

According to the guidelines for the organoleptic evaluation

of the tested cosmetic emulsions, the following features were

assessed:

- the consistency and the density of the tested cosmetic were
assessed by the testers as easy to apply and not flowing;

— the analysis showed that the cosmetic is homogeneous (no
lumps or air bubbles) and creates a smooth layer on the skin;

- the assessment of the pillow effect, ie. the tangibility of
the emulsion after rubbing it with your fingers showed
a slightly palpable substance;

- the tested cosmetic offers little resistance to spreading (lit-
tle migration);

- smoothing. The surface of the skin after application is very
soft and smooth in the opinion of the participants;

- theviscosity of the skin after application of the preparation
was assessed as low;

- greasiness. The participants noticed a thin greasy film on
the skin immediately after application;

- absorbability was assessed as good. Absorption ranged
from 30 seconds to 1 minute.
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e anti-wrinkle cream
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Fig. 1 Analysis of the sensory properties of the manufactured prototype

Source: Own study

The results of the analysis of the sensory properties of the
tested anti-wrinkle cream are shown in the radar chart (Fig. 1).

The results of the cutometric tests on the first female par-
ticipant, before introducing the tested anti-wrinkle cream
into daily care, showed a value of 84 cutometric units, and
three weeks after the start of its application, 84.5.

In the second patient, the value was 84 before the use of
the product, which did not change after three weeks.

The value of the tests performed by the third person in the
initial test was 89, and after three weeks it was 90.5.

The fourth participant before the regular use of the cos-
metic prototype had a value of 72, which also did not change
after three weeks.



The comparison of mean cutometric measurements
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Fig. 2 Result of the cutometric test analysis

Source: Own study

A study by the fifth patient showed that the value was 71 be-
fore the skin care cream was applied, and 81 after three weeks.

The results of the cutometric test in the test subjects are
shown in Fig. 2.

DISCUSSION

The increase in skin elasticity, as a result of the application
of the designed cosmetic, is most likely due to the composi-
tion of the oil phase of the cream. The oils used are primar-
ily characterized by a high content of essential unsaturated
fatty acids.

Evening primrose oil is one of the few vegetable oils that
contain gamma-linolenic acid (GLA). Deficiencies of this fat-
ty acid lead to the loss of skin elasticity and the appearance
of a characteristic dryness. This contributes directly to the
formation of wrinkles. The natural immunity of the skin also
disappears. The positive effect of GLA on the condition of the
skin results not only from the increase in the level of its hy-
dration, but also from anti-inflammatory properties that re-
duce the amount of irritation and slow down the aging pro-
cess [11].

Rosehip seed oil, compared to other oils, is one of those
that can be found at the forefront of vegetable oils in terms
of linoleic and alpha-linolenic acid content. The deficit of
these fatty acids is associated with the symptoms of dry skin.
These fatty acids improve the epidermal lipid barrier, protect
against transepidermal water loss, and normalize skin me-
tabolism [12,13].

Prickly pear oil contains a large amount of essential fat-
ty acids, approximately 87%. They have anti-aging and skin
smoothing properties. Additionally, the oil soothes inflam-
mations, accelerates their healing and improves the func-
tion of the epidermal hydrolipid barrier. In addition, prick-
ly pear oil also contains vitamin E, which is a natural anti-

Participant 3

Participant 4 Participant 5

W After 3 weeks of using the emulsion

oxidant. All these factors make prickly pear oil widely used
in the cosmetology industry for the production of moisturiz-
ing and firming creams and other widely valued anti-wrin-
kle cosmetics [14, 15].

In order to confirm the effectiveness of the designed emul-
sion, to improve skin elasticity, complementary tests are
planned, which will be performed on a larger group of partic-
ipants of various ages.

CONCLUSIONS

The following conclusions were drawn from the analyzes car-

ried out.

- The use of the tested cream slightly improved the elasticity
of the skin.

- Diagnostic devices for skin analysis were effective in as-
sessing skin elasticity.

- Additional tests are needed to confirm the effectiveness of the
emulsion made. Although the research achieved an increase
in the level of skin elasticity, there was no significant improve-
ment. This is probably due to the very young age of the partici-
pants and too short duration of the research. Therefore, these
studies were of a pilot nature and it is necessary to conduct
further analyzes in this area. Additionally, a small group of re-
spondents means that it is necessary to conduct research on
a larger group to make the results more reliable.

SUMMARY

Skin aging is an inevitable process which affects all people,
regardless of gender, race or social status. It is often not ac-
cepted, mainly among women, therefore cosmetics produ-
cers meet the great expectations by offering products which
delay the changes that occur in the skin over time. Natural
cosmetics are an ethical alternative to conventional products,
so it is worth introducing them to your daily care.
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