The effect of different formulations with colloidal oatmeal on the epidermal barrier function and hydration
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INTRODUCTION
XYLITOL

COLLOIDAL OATMEAL

Moisturizers have multiple functions executed by a great variety of ingredients. Apart from moistening the skin, they affect
the structure and barrier function of diseased and healthy looking skin. Application of moisturizers to the skin induces changes
in epidermis (mainly in stratum corneum) as well as in deep skin layers.
The main objective of this study was to compare the effectiveness of three formulations (cream, gel and ointment)
containing colloidal oatmeal (COA) using blank formulations (without COA) as a control on healthy human subjects by
monitoring changes of skin pH and sebum production with non-invasive techniques.
CARBOMER

Oats (Avena sativa) have been cultivated
since the Bronze Age, and the use of oats
as a topical therapy for variety of
dermatological conditions dates from
Roman times.
COA can increase skin’s expression of
epidermal differentiation targets and lipids
involved in barrier function, can provide
pH-buffering capacity for skin and can
clinically improve skin barrier function.

Figure 1. Gel with colloidal oatmeal

GLYCERIN

MATERIAL AND METHODS
The products (cream, gel and ointment) were prepared using 2% of COA (Making cosmetics, USA),
glycerol (Carl Roth, Germany), xylitol (Roquette, France), benzyl alcohol dehydroacetic acid and
phenoxyethanol (Kalekimya, Turkey), liquid paraffin (Carl Roth, Germany), petrolatum (Carl Roth,
Germany), Glyceryl Stearate, Ceteareth-20, Ceteareth-12, Cetearyl Alcohol and Cetyl Palmitate (BASF,
Germany) and carbomer (Carl Roth, Germany) as main ingredients.

The tests were done in such a way that
each product with COA was applied to
defined regions on one arm and on the other
arm blank formulations (without COA) were
applied. Formulations were applied to the
upper hand (gel), forearm (cream) and upper
arm (ointment), respectively.
Skin-pH-Meter PH 905 and Sebumeter®
SM 815 (Courage-Khazaka electronic
GmbH, Germany) were used for noninvasive skin measurement.

RESULTS AND DISCUSSION
In all volunteers (n=10), no differences were observed in the measured pH and sebum of the different parts of the hand/arm
before the start of the experiments (pH 4.18-5.89). Regarding the time period of application (after 4 h from the first application
and after 3 days), no differences were observed in the pH of the skin after application of the gel and cream sample, while a
significant change (but in the normal pH range) was observed for the ointment with COA after 3 days of continuous use. At the
same time, between all blank formulations no significant differences of measured pH were observed during the entire time
period of the study. In contrast, significant differences were observed between the cream and the ointment with COA, but only
after 3 days of continuous application (p<.05).
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CONCLUSION
Obtained results suggested that COA product, especially in a form of cream or gel can improve
the skin physiological and intercellular lipid properties.
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Regarding the measured values of sebum,
all formulations with COA and blank
formulations (gel, cream and ointment) did
not showed significant differences at 4
hours. At the same time, after applying the
ointment, regardless of whether it was with
COA or blank ointment base, an increase
of the level of sebum (measured after 4
hours) was observed (p<.05). After 3 days,
in all subjects, the level of sebum,
regardless of the applied formulation, was
normalized.
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application ± SD

application± SD

GEL WITH COA

5.27±0.32

5.38±0.18

5.12±0.35

BLANK SAMPLE

5.31±0.35

5.3±03

4.37±0.62

CREAM WITH COA

5.36±0.42

5.44±0.45

5.41±0.4

BLANK SAMPLE

5.1±0.45

5.24±0.4

4.61±0.61

OINTMENT WITH COA

4.72±0.42

5.52±0.3

4.68±0.61

BLANK SAMPLE

5.3±0.26

5.45±0.4

4.4±0.43

