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Abstract 

This study aimed to formulate, prepare and characterize cream bases used to make individualized preparations for patients: 

compounding pharmaceutical or cosmeceutical preparations. In terms of consistency, FIII, which is formulated with 3% 

stearic acid, 3.5% polyglyceryl-3 methylglucose distearate, and 65.5% Centaurea cyanus flower water, can be recommended 

as a first choice when an easy spreading capacity on the skin is required. Comparative rheological analysis showed a plastic 

behaviour for all the proposed formulas, while when evaluating the restructuring behaviour during shearing with successive 

decreasing speeds, a hysteresis loop was observed. The skin tolerance and the degree of hydration obtained after applying the 

cream were evaluated. Under the experimental conditions adopted in the screening test, the single application of the proposed 

products showed good compatibility with the skin. The tests on the 6 human subjects for FI, which is formulated with 3% 

stearic acid, 3% polyglyceryl-3 methylglucose distearate and 66% Centaurea cyanus flower water, confirmed an increased 

level of hydration level, on average by 12.8% compared to the zero moment (when the cream was not applied) and for FIII an 

increase over 6.5%. From the obtained results, two cream bases for compounding pharmaceutical or cosmeceutical 

preparations formulas with a lower percentage of incorporated stearic acid can be proposed, respectively FI and FIII. 

 

Rezumat 

Scopul acestui studiu a constat în formularea, prepararea și caracterizarea unor baze de cremă utilizate în vederea realizării 

preparatelor individualizate pentru pacienți: preparate farmaceutice magistrale sau cosmeceutice. Din punctul de vedere al 

consistenței, baza de cremă FIII, formulată cu acid stearic 3%, distearat de poligliceril-3 metil glucoză 3,5% și apă de 

albăstrele 65,5%, poate fi recomandată ca primă alegere atunci când se dorește o capacitate de etalare facilă pe piele. Analiza 

reologică comparativă a demonstrat pentru toate formulele propuse un comportament plastic, iar la evaluarea 

comportamentului privind restructurarea din timpul forfecării cu viteze succesive descrescătoare s-a evidențiat bucla de 

histereză. Au fost evaluate toleranța cutanată și gradul de hidratare obținut după aplicarea cremei. În condițiile experimentale 

adoptate în testul screening, aplicarea unică a produselor propuse a arătat o bună compatibilitate cu pielea. Evaluarea gradului 

de hidratare al stratului cornos a indicat că toate formulele propuse au efect hidratant la patru ore după aplicare, observându-

se o compatibilitate optimă. În cazul formulării FI, ce conține acid stearic 3%, distearat de poligliceril-3 metil glucoză 3% și 

apă de albăstrele 66%, testările pe cei 6 subiecți umani au confirmat creșterea nivelului de hidratare în medie cu 12,8% față 

de momentul zero, iar pentru FIII o creștere de peste 6,5%. FII a crescut gradul de hidratare doar cu 0,7%, iar pentru FIV 

valorile au crescut cu 5,5%.Din rezultatele obținute se pot propune ca baze de cremă pentru preparate farmaceutice magistrale 

sau cosmeceutice, FI și FIII, ce au un conținut mai scăzut de acid stearic. 
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Introduction 

Nowadays, compounded pharmaceutical products 

(CPP) are less used than industrial pharmaceutical 

products (IPP). There is, however, a tendency to 

personalize topical medication, to individualize 

treatment for both pharmaceutical and cosmetic 

levels. Topical treatment with a personalized 

medication is the key factor to satisfy both doctor 

and patient. As long as the applied product is more 

specific to the skin type, the greater the chances of 

effectiveness [1-3]. Patient credibility in custom 

products is much higher than in industrial products 

[4, 5]. Moreover, patients respond successfully to 

this type of treatment because the doctor carefully 

chooses the active substances, and the pharmacist 

carefully chooses the product bases [4]. The fact 

that two specialists work for the benefit of the 

patient represents a new generation of treatment for 

patients who do not respond to standard protocols 

and the use of industrial preparations. Sales of CPP 

increased by around 4.4% from 2016 to 2020 and 

the expectation for the global market is to expand 

by 8.3% through 2031 [6, 7]. In cosmeceutical 

products, the concept of product individualization 

according to the skin type is very appreciated 

worldwide. This concept is known as bespoke 

skincare or tailor-made cosmetics or customized 

beauty. Bespoke is an old tailoring term that has 

come to mean customized or made to order. Tailor-

made product formulations are customized to an 

individual's unique skincare needs. This is 

particularly important for individuals with skincare 

problems. 

If in the pharmaceutical products the ointment 

bases can be formulas with extremely well-known 

excipients, in the cosmetic products there is a need 

for constant innovation, with the use of excipients 

and emulsifiers of the latest generation. This trend 

could be called mixology or simplified tailor-made. 

The idea is to provide personal products without 

any perfume, preservative, or in an amount that the 

customer tolerates, with a maximum of active 

ingredients specific to the skin type and problem. 

There are countless advantages for which oil/water 

(O/W) emulsifying cream bases are preferred. First 

of all, they provide a moisturizing effect as long as 

the skin requires for all types of dry, normal, or 

combined skin, they do not have an occlusive 

effect, the water can evaporate from the surface of 

the skin [8]. These cream bases form hydrophilic 

creams. Consumers prefer products that can be 

easily applied and quickly absorb, without leaving a 

greasy film. Emulsifying creams type O/W can 

manage all these requirements, also called light 

creams. These light creams are used successfully as 

day creams, and body and eye creams. 

 

 
Figure 1. 

Properties of PGMGds 

 

The most challenging task for cosmetic development 

is to achieve the right balance between rheological 

features, in terms of usability and stability of the 

emulsion, and the efficacy of the product in terms 

of the concentration of its active ingredients. In this 

context, the choice of ingredients can play a 

significant role in defining and controlling the in-

use performance, stability, and usability of formulations 

[9, 10]. The emulsifier used in this study, poly-

glyceryl-3 methylglucose distearate (PGMGds), is a 

derivative of stearic acid, glucose, and glycerin 

(Figure 1). It was chosen for several reasons: a) 

PGMGds is a versatile PEG-free, mild emulsifier 

based on vegetable raw materials; b) provides 

moisturizing properties and supports water resistance; 

c) shows high compatibility with electrolytes and is 

suitable for cosmetic O/W creams and lotions [11-16]; 

d) exhibits sensory potential with good spreading 

behaviour; e) Forms stable emulsions with all the 

usual oils and fats used for skincare products, 

including polar oils [17, 18]. Thus, it offers the 

possibility to adjust the application properties of the 

emulsion by choosing the oils: the better the 

emulsification properties and the lower the viscosity 

of the oils, the lighter the resulting emulsions [19]. 

Moreover, an extremely important feature of a 

topically applied preparation, the emulsifier can act 

as a skin penetration activator for the active 

substances. The most popular absorption promoters 

are emulsifiers from creams, components that help 

the penetration of active substances with moisturizing 

or anti-aging action [8-11]. Finally, to ensure optimal 

consistency, stearic acid (3-4%) and cetyl palmitate 

(3%) were added to the formula. Moreover, stearic 

acid and cetyl palmitate form liquid crystalline 

structures in the aqueous phase and the emulsion 

system will be stabilized [9]. 

The aim of the present study was the development 

of O/W cream bases for custom topical delivery, 

based on vegetable raw materials and suitable for 

all skin types. First, the mixing ratios between the 

stearic acid (thickening agent) and the PGMGdS 

(emulsifier) were studied. Then, macroscopic properties 

(consistency, viscosity) and sensory performances 

(appearance, homogeneity, spreading behaviour) were 
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studied. Finally, skin tolerance and skin moisturizing 

effects of the creams were assessed. 

 

Materials and Methods 

The present study consisted in developing 4 

formulations containing 29% lipophilic phase, the 

hydrophilic phase between 67% and 68%, and 

PGMGds as an emulsifier. In order to observe the 

influence of stearic acid and the proposed emulsifier 

concentrations, different studies were performed. 

Materials 

Olea europaea fruit oil (Fagron, Trikala-Larisa, 

Greece), Mangifera indica seed butter (Fagron, 

Trikala-Larisa, Greece), Butyrospermum parkii butter 

(Fagron, Trikala-Larisa, Greece), cetyl palmitate 

(Vitamar, Bucharest, Romania), stearic acid (Vitamar, 

Bucharest, Romania), polyglyceryl-3 methylglucose 

distearate (Evonik Industries, Essen, Germany), 

Centaurea cyanus flower water (Logis-Tech Jolanta 

Czepulonis, Mirkow, Poland), glycerin (Vitamar, 

Bucharest, Romania), Euxyl PE 9010
®
 (Schülke & 

Mayr, Norderstedt, Germany). 

Formulation and preparation of topical cream bases 

The components of the 4 formulas are presented in 

Table I. The amount of the emulsifier (PGMGds) was 

dispersed in the hydrophilic phase, heated to 45°C, 

and then the lipophilic phase was incorporated at 

the same temperature. The oil phase was added to 

the water phase using a Silverson L5T laboratory 

mixer and homogenized for 5 min at 4500 RPM. 

Table I 

Cream bases composition 

Ingredient  
(% m/m) 

FI FII FIII FIV 

Lipophilic phase 

Olea europaea fruit oil  13 12 13 12 

Mangifera indica seed butter  5 5 5 5 

Butyrospermum parkii butter  5 5 5 5 

Cetyl palmitate 3 3 3 3 

Stearic acid 3 4 3 4 

Hydrophilic phase 

Centaurea cyanus flower water 66 66 65.5 65.5 

Polyglyceryl-3 methylglucose distearate 3 3 3.5 3.5 

Glycerol 1 1 1 1 

Euxyl PE® 9010 1 1 1 1 

 

Comparative evaluation of the proposed formulations 

Appearance and homogeneity of cream bases 

Samples of 1.0 g from each product were placed 

between two glass plates (measuring 10 x 25 cm), 

pressed until a uniform layer of 0.5 mm was 

obtained, and were visually examined. Any 

inhomogeneous formulas with phase separation 

signs were excluded. The appearance, colour, and 

odour were tested through organoleptic analysis 

[23]. 

Accelerated stability study by mechanical stress 

For pre-screening purposes, regarding the physical 

stability and also to gain stability prognoses, 2 mL 

samples were centrifuged for 10 minutes at 24 270 

RCF using an MPW-260 R type centrifuge, at three 

points in time: immediately after preparation, at 7 

days, and 14 days after preparation. Throughout the 

testing period, the products were stored at 8 - 15°C, 

in tightly closed containers. At the end of each 

cycle, the samples were checked to see whether 

there was any change or relevant signs that identify 

instability, for example, foaming or signs of phase 

separation [24-29]. 

pH measurement 

Samples of 5.0 g from each cream base were heated 

in 15 g of distilled water until the fat phase melted, 

stirred for one minute, cooled to 20C, and filtered 

through a paper filter [25]. The pH of the aqueous 

filtrate was measured using Orion 3 Star pH meter 

with a glass electrode (Thermo Scientific, Waltham, 

MA, USA). The results shown for each base represent 

the average of 6 measurements. 

Consistency measurement 

A standard penetrometer (ACME-103, India) was 

used, adding progressively weights of 5 g, up to 30 

g, recording the penetration depth (mm). All the 

measurements were performed in triplicate, at 25°C 

[26, 27]. The penetrometric curves were obtained 

representing the penetration depth (mm) against 

mass (g). 

 Spreadability 

Samples of 1.0 g cream were placed between two 

glass plates, gradually adding weights of 50 to 500 g, 

recording the spreading surface (mm
2
). This method 

uses a circular mold plate of glass, diameter 20 cm, 

width 0.2 cm, with a central orifice of 1.2 cm 

diameter, which is placed on a glass support plate 

(20 cm x 20 cm) positioned over a millimetric 

graph paper. All the measurements were conducted 

in triplicate, at 25°C. The extensometric curves 

were obtained representing the spreading surface 

(mm
2
) against mass (g) [26-28]. 

The spreadability factor (Sf) was calculated using 

the formula [29]: 
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𝑆𝑓 =
Total area (mm²)

The total weight (g)
 

Spreadability means the expansion of a semisolid 

formulation on a surface after a certain time, and its 

determination is important because topical products 

should be easy to apply on the skin surface [30]. 

Rheological properties and flow behaviour 

Before conducting the rheological analysis, all 

samples were stored at 8 - 15°C for at least 4 days. 

All the measurements were taken in triplicate. 

Measurements were performed in continuous and 

oscillatory flow conditions using a rotational 

rheometer, Rheotest RV 2.1 (RHEOTEST Medingen 

GmbH, Germany), at a controlled temperature of 23 ± 

0.05°C. Flow curves were obtained representing the 

shear rate - D (s
-1

) against shear stress -  (dynecm
-

2
) [31-35]. The size of hysteresis (H) was expressed 

in terms of hysteresis area, by the difference 

between AUC_d (area under the flow curve during 

the destructuring of the emulsified system, when 

the shear rate was increased) and AUC_r (area 

under the flow curve during restructuring, when the 

shear rate was decreased). 

Tolerance and skin moisturizing effects of cream 

bases 

The tests were performed by a clinical study on 

healthy volunteers (6 female subjects), by a single 

application of the test product. The tolerance 

assessment was performed on subjects aged 18 - 70 

years, Fitzpatrick II - IV phototype, and the 

evaluation of hydration efficiency on subjects aged 

50 to 65 years, phototype Fitzpatrick III. The 

specific inclusion criteria were: very dry skin on the 

inside of the forearm, without excessive hair, 

pigmentation disorders, scars, sunburn, nevi, and 

freckles in the experimental area [34]. The specific 

criteria for non-inclusion were: family or personal 

history of atopic skin. In all cases, subjects were 

advised not to remove hair from their forearms by 

shaving or epilating, to avoid any allergic reactions 

or changes in skin permeability. 

The test product was applied on the skin of the 

inside forearm (usually the left one), on an area of 

16 cm
2
 defined by a specific marking (Figure 2, 

left). In the tolerance test, if the investigator 

(technician or dermatologist) notices any skin 

incompatibility such as redness, itching, blisters, 

specific staining, or discomfort, will detail them in 

the final report released. 

In the efficacity test, the hydration level of the 

stratum corneum was evaluated by the capacitance 

method, using Corneometer
®

 CM 825 Courage + 

Khazaka (Figure 2, right), before applying the 

product (T0), and then after half an hour (T30min), 2 

hours (T2h) and 4 hours (T4h). The skin hydration 

level is assessed by the corneometric index (CI). 

 

 
Figure 2. 

Some specific experimental conditions used to perform the skin hydration measurements 

 

The study was carried out under the responsibility 

of a dermatologist, following the protocol, the 

principles of good clinical practice, international 

recommendations ICH E6 (R1) of 10.06.1996, 

Directive of the European Parliament, and the Council 

2001/20/EC-OJ/EC of 01.05.2001); in ethical 

conditions towards the subjects, they preliminary 

filling in an informed consent form. 

Statistical analysis 

For statistical analysis Graph Pad Prism software 

was used. Descriptive statistical parameters used: 

arithmetic mean (M), standard deviation (SD), 

coefficient of variation (CV). Pearson-r (the correlation 

coefficient), unpaired t-test, area under the curve 

(AUC), and ANOVA test were performed to compare 

groups. The statistical significance has been set at p  

0.05 and 95% confidence interval [35]. 

 

Results and Discussion 

Four cream formulations with similar compositions 

(Table I) were prepared by the same method and 

under the same conditions. These cream bases differ 

from each other through the percentage of stearic 

acid used and PGMGdS, alongside the ratio in which 

these ingredients are formulated: 1:1 (FI), 1.33:1 

(FII), 1:1.17 (FIII), and 1.15:1 (FIV). 
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Appearance and homogeneity of cream bases 

All formulas have a pleasant, glossy, homogeneous 

appearance, a white-yellow colour, and a characteristic 

odour of the components (Figure 3). They have the 

optimal consistency to be applied to the skin. 

 

 
Figure 3. 

The appearance of products formulated for use as cream bases 

 

Accelerated stability study by mechanical stress 

Regarding the four studied cream formulations (FI-

FIV), all the centrifuged samples maintained their 

homogeneous appearance determined immediately 

after preparation, as well as at 7 days, and at 14 

days after preparation. If the proposed cream bases 

are not stable, there will be signs of phase 

separation or possible foaming. All proposed 

formulas (FI-FIV) were homogeneous with no 

signs of separation. 

Table II 

The appearance after the centrifugation 

 Immediately after preparation 7 days after preparation 14 days after preparation 

 

FI H H H 

FII H H H 

FIII H H H 

FIV H H H 

*H- homogeneous with no signs of separation 

 

pH measurement 

The cream base pH value essentially influences the 

interactions between the associated ingredients 

under the conditions applied whilst producing the 

cream [36-40]. Consequently, when characterizing 

the rheology of viscous structural systems (in which 

the viscosity depends on the structural organization 

or disorganization), it is important to specify the pH 

value at which the evaluated rheological behaviours 

were manifested [38-39]. For topical application, 

the pH value of the pharmaceutical preparations 

should be in the range of 4.5 - 8.5 [41, 42], but the 

appropriate pH value for the intended effect of the 

future product must also be taken into 

consideration. Thus, in the case of skincare 

cosmetics, it is recommended to use products with a 

pH of 5.0 - 5.5, close to the pH that is considered 

physiological for the skin. 

In the series of studied cream bases the pH 

decreases by 0.8 units for formulations with 3% 

PGMGds (FII vs FI) and by 0.6 units for 

formulations with 3.5% PGMGds (FIV vs FIII), an 

additional amount of PGMGds with 0.5% (FI-FII 

vs. FIII-FIV) seems to determine higher pH values, 

both in the formulation with 3% stearic acid 

(adding 0.9 pH units - FIII vs FI) or 4% stearic acid 

(adding 1.1 pH units - FIV vs FII). Hence, it turns 

out that stearic acid is the one that adds acidity in 

creams. It should also be noted that both creams 

containing 3.5% PGMGds (FIII and FIV) differ 

from those containing 3% PGMGds (FI and FII) by 

a minus of 0.5% in their Centaurea cyanus flower 

water content, this being an ingredient that could 

influence the pH of the creams to some extent as it 

was known that this type of aromatic water has a 

pH close to 7 [43]. 

 

 
Figure 4. 

The pH values for cream bases 
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Consistency  

The FIV cream base (with 4% stearic acid and 

3.5% PGMGds - 1.15:1 ratio) shows the highest 

consistency, as the depth of penetration has the 

lowest values, even when the pressure is gradually 

increased. However, this behaviour during deformation 

is comparable to the one manifested by FI cream (in 

which the ratio of stearic acid - PGMGds is 1:1 

using each component in a concentration of 3%). It 

turns out that the addition of 0.5% PGMGds (which 

represents an addition of 0.17 units to the 1:1 ratio, 

calculated in relation to 3%) seems to counteract 

the rheological changes that the addition of 1% 

stearic acid brings into the cream (as the addition of 

0.33 ratio unit, in relation to 3%). In other words, 

stearic acid and PGMGds determine a similar 

consistency in the cream bases when used in a ratio 

of 1:1 or 1.33:1.17 (in relation to 3% of each). 

 

 
Figure 5. 

Penetrometric curves and the Pearson-r correlation coefficient between applied mass (g) and the penetration 

depth (mm) 

 

The FIII cream (with 3% stearic acid and 3.5% 

PGMGds - 1:1.17 ratio) shows the lowest 

consistency but is much closer to FII (4% stearic 

acid with 3.5% PGMGds - 1.33:1 ratio). It appears 

that, at least in the ratios of the formulations 

studied, the consistency of the creams can be 

modulated (increased or decreased to a possible 

level set as a reference) if small adjustments are 

made to the amount of the two components of the 

cream (stearic acid/PGMGds) around their 1:1 

ratio. In all formulations (FI - FIV), the consistency 

of the creams changes significantly statistically 

depending on the proportion of  85 - 96% (the 

values of the coefficient of determination R
2
) on the 

size of the applied mass (the pressing force). The 

Pearson-r coefficient value indicates the highest 

correlation in the case of FIV (r = 0.9968), and the 

lowest for FIII (r = 0.9212), while FI (r = 0.9551) 

and FII (r = 0.9466) have comparable values of the 

correlation coefficients. According to the values 

obtained in the consistency test, a ranking of the 

four proposed formulas can be made: FIII > FII > 

FI > FIV. Thus FIV, having the highest r value can 

be more difficult to apply to the skin, unlike FIII 

which can achieve a good ability to spread on the 

skin. These values can be explained by the presence 

of stearic acid. Formulations, where 4% stearic acid 

was used, will achieve a higher consistency than FI 

and FIII where only 3% stearic acid was used. The 

consistency of the proposed formulations is given 

by the concentration of stearic acid added. 

 

Spreadability  

Unlike the penetrometry test in which the pressure 

is gradually applied to a single point on the surface 

of the sample, in the extensometry test the pressure 

is gradually exerted at the same time on the entire 

surface of the sample. In other words, the 

extensometric curves (Figure 6) show the ability to 

deformation throughout the bulk mass of the cream. 

Base FIII shows the highest spreading capacity 

under the action of increasing pressing forces, FI 

the lowest, and FIV lower than FII, but somehow 

similar to it. These differences in behaviour are also 

supported by the appearance of samples which 

could be visually observed in the extensometry test 

(Figure 7), if it is considered that the deformations 

are based on the flow capacity (sliding between 

layers) while maintaining the cohesion of the 

compositions (indicated by the lack of phase 

separation during the pressure exerted during on the 

entire period of testing). 

In all formulations (FI-FIV), the consistency of the 

creams changes statistically significantly and 

depends on the proportion of  65 - 78% (the 

values of the coefficient of determination R
2
) on the 

size of the applied mass (the pressing force). 

Pearson-r coefficients have comparable values 

(between approx. 0.81 - 0.88). It turns out that in 

addition to the compressive force, other factors 

participate to an equal extent in the deformation. 

Thus, it could be assumed that during the extension 

process there are also changes in viscosity that 

facilitate the flow. 
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Figure 6. 

Extensometric curves and the Pearson-r correlation coefficient between the applied mass (g) vs. the spreading 

surface (mm
2
) 

 

 
Figure 7. 

The visual appearance of the samples after the destructuring by pressing with the plate type device during the 

measurement of the spreading capacity 

 

The calculated values of Sf were the following: 

3.78  0.67 (FI), 3.78  0.11 (FII), 4.38  0.34 (FIII) 

and 3.90  0.25 (FIV). However, the differences are 

statistically insignificant (unpaired t test): p  0.9999 

(FII vs. FI), p = 0.1163 (FIV vs. FIII), p = 0.2360 

(FIII vs. FI), p = 0.4979 (FIV vs. FII). As a result, the 

spreadability of the cream bases can be characterized 

by the average value Sf  SD = 3.96  0.28 (CV = 

7.27%). 

Rheological properties and flow behaviour 

The creams show a plastic flow with hysteresis, 

which means that the restructuring of the emulsified 

system takes longer than the period in which the 

destructuring occurs by shearing the system with 

rotational forces (Figure 8). 

 

 
Figure 8. 

Flow curves recorded in a complete cycle of determination (left) and the size of hysteresis expressed by 

H = AUC_r – AUC_d (right) 
The flow curves are almost completely overlapping in the case of FII and FIII, indicating a similar behaviour 

 

The hysteresis surface can express the size of the 

thixotropy. It can be assumed that the higher the 

thixotropy, the longer the emollient effect will be 

maintained after an eventual application of the 
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cream on the skin. Thixotropy of the studied creams 

appears to be emphasized in FI, FII, and FIII and 

reduced in the case of FIV. However, these are not 

in accordance with the values of the shear stress 

that cause the flow to start (p). It turns out that 

FIV is easier to be fluidized than FIII, but its 

restructuring process is much faster (at about 7x) 

compared to the other three formulations (the 

hysteresis surface - H of FIV is much lower). Such 

a behaviour could be given by the value of the 

PGMGds/stearic acid ratio which allows either 

balancing the differences between the melting and 

solidification points of the oil components in the 

mixture (possible through the melting and cooling 

at the same rate) or facilitates the steric mobility of 

molecules that can be aligned/relaxed more quickly 

in the destructuring, restructuring phases that occur 

under the action of applied shear forces. Even if the 

FIV cream shows a lower hysteresis level, the rapid 

restructuring after a possible application on the skin 

can be useful for exerting a possible protective effect. 

Tolerance and the skin moisturizing effects of cream 

bases 

Under the experimental conditions adopted in the 

screening test (the skin tolerance test), the single 

application of the studied creams showed good skin 

compatibility, without any signs of skin irritation. 

The effectiveness of the skin moisturizing effect 

was determined by corneometry, also after a single 

application of the cream on the skin (Figure 9). 

 

 
Figure 9. 

The skin moisturizing effect of the studied creams (FI-FIV), measured on the inside of the forearm, before (T0 – the 

control) and after a single application of each product (T30min, T2h, T4h), expressed in terms of corneometric index (CI) 

 

The skin moisturizing effects of the four studied 

cream bases (FI - FIV), expressed by the average 

value of the mean corneometric index variations 

during the total studied period of 4 hours after the 

product application, are slightly different between 

the four creams, but the differences in variation are 

statistically insignificant (p = 0.147, ANOVA). As 

a result, it was possible to calculate an average 

value of the skin hydration level that can be 

attributed to each of the four cream formulations: 

CI  SD = 1.45  0.885. The degree of hydration is 

dependent on the amount of PGMGds added as 

emulsifiers. The higher the amount of emulsifier 

(FIII, FIV), the higher the degree of skin hydration 

achieved over 4 hours after application. The stearic 

acid at 4% makes a film on the surface of the skin 

and the emulsifier can no longer penetrate deep to 

maintain optimal hydration level. Regardless of the 

amount of emulsifier, a higher amount of stearic 

acid (FII, FIV), limits the hydration increasement. 

It can be assumed that the effect of stearic acid is 

due to its ability to form a greasy film, occlusive, 

protective on the skin, reducing the trans-epidermal 

water loss [44-48].  

 

Conclusions 

Four hydrophilic cream bases were formulated in 

which two independent formulation variables were 

applied (the amount of emulsifier and the amount 

of thickening agent), each of two levels of 

concentration: emulsifier - PGMGds (3% and 3.5%) 

and the thickening agent - stearic acid (3% and 

4%). All four creams formulations (FI-FIV) are 

well tolerated on the dry skin, with a hydration 

efficiency of over 4 hours after a single application. 

Two of the proposed cream bases, FI (13% Olea 

europaea oil, 3% cetyl palmitate 3%, stearic acid, 

3% PGMGDS, and 66% Centaurea cyanus flower 

water) and FII (12% Olea europaea oil, 3% cetyl 

palmitate 4% Stearic acid, 3% PGMGds and 66% 

Centaurea cyanus flower water), have the pH with 

values in the slightly acidic range, and the other 

two, FIII (13% Olea europaea oil, 3% cetyl palmitate, 

3% stearic acid, 3.5% PGMGDS and 65.5% Centaurea 

cyanus flower water), FIV (12% Olea europaea oil, 



FARMACIA, 2022, Vol. 70, 5 

 888 

3% cetyl palmitate 4% stearic acid, 3.5% PGMGds 

and 65.5% Centaurea cyanus flower water) present 

a pH in the slightly alkaline range. In any case and 

considering that the physiological pH of the skin is 

around 5.5, all four cream bases can be used for the 

production of topical products by incorporating active 

substances with acidic or basic pH. The highlighted 

behavioural characteristics (consistency, spreadability 

to vertical pressing forces, and the characteristics of 

the flow under the action of rotational shear forces) 

proved that the four creams are suitable for topical 

administration on the skin. Small changes of 

concentration (0.5%, 1%) and the ratio between the 

emulsifier and the thickener (oily consistency 

agent), viscous textural changes can be obtained 

which allow the addition of emollient effects with 

increasing hydration effect, or emollient effects 

with the increased protective effects on the skin. 

Although it is generally accepted that the incorporation 

of 1 - 5% active substances does not significantly 

alter the properties of such creams when these cream 

bases are used for cosmetics or dermatological 

products, preliminary compatibility studies are 

nevertheless recommended. 
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