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SUMMARY 
 
 
Liposomes have been used as universal carriers for decades, encapsulating many compounds with 
different cosmetic effects in order to achieve the quality, safety and efficacy of functional cosmetic 
products. In the present study, the efficacy of the application of the commercial liposome gel (SOPHY 
Anti-Aging Liposomal Intimate Gel), containing L-arginine, white curcuma extract, hyaluronic acid, lactic 
acid and vitamin E (previously shown to have various positive effects on the skin) as encapsulated 
cosmetic active ingredients, was examined in vivo on healthy volunteers. During a long-term 28-day study, 
biophysical skin parameters (skin humidity, TEWL, EI and pH) were monitored. As a result, an increase in 
skin hydration, decrease in TEWL, and a slight decrease in EI and skin pH were observed. Thus, the 
examined cosmetic product has shown a positive effect on skin hydration, contributing to the renewal of 
skin barrier, also having the anti-irritating effects. 
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I N T R O D U C T I O N  
 

Liposomes are micro- or nano-size spheres 
made of one or more phospholipid layers sur-
rounding an inner hydrophilic core filled with water. 
Liposomes have the ability to fuse the hydro-soluble 
substances into their interior and to fuse lipophilic 
and amphiphilic substances into phospholipid bi-
layers. Liposomes protect encapsulated substances 
from chemical and physical degradation and owing to 
their structure they also regulate the speed of the 
release and the localization of the released active 
substances into the biological system. Liposomes are 
biodegradable and biocompatible universal carriers, 
and their commercial application during the last 
thirty years confirms all their advantages over 
conventional medical and cosmetic products. A very 
good example is the application of liposomal products 
in dermal therapy and skin care, since liposomes 
themselves have positive effects on the skin regardless 
of the encapsulated active substances (phospholipids 
of the liposome membrane fuse into the stratum 
corneum creatinine, coat the skin surface, create the 
feeling of protective covering on the skin and reduce 
the trans-epidermal loss of humidity, thus strength-
ening barrier function of the skin) (1, 2). 

Regulations prescribing the quality of the 
cosmetic products and raw materials for their pro-
duction, including the conditions for the placement on 
the market of the Republic of Serbia, have to be 
harmonised with EU Regulation (EC) No. 1223/2009 
on cosmetic products. Accordingly, the safety and the 
efficacy of the cosmetic products that will be placed 
on the Serbian market have to be proved.  

Nowadays, the most significant testing of the 
cosmetic products’ effects and some of their safety 
aspects are non-invasive in vivo tests on human 
volunteers based on the biophysical measurements on 
the healthy skin. Such measurements are taken in 
order to monitor changes in biophysical parameters 
directly linked with the structure and function of the 
skin before, during and after the application of the 
tested cosmetic product. The measurements are 
carried out with dedicated devices and under 
controlled conditions pursuant to the relevant instruc-
tion manuals (3, 4). In order to provide quality, safety 
and efficacy of functional cosmetic products, and also 
to meet the increased user demands, the cosmetic 
industry is focused on the development of new 
cosmetic active ingredients (CAI), their combination 
and encapsulation into convenient carriers.  

Liposomes can be used for encapsulation of several 
CAI that show different cosmetic effects in order to 
achieve synergy in effects and stabilization (5). 

Vitamin E (INCI-Tocopherol) belongs to 
liposoluble vitamins and has a significant role in skin 
protection against harmful effects of free radicals. This 
is a powerful antioxidant that effectively moisturizes 
the skin (5, 6). Curcumin (INCI) is also a strong 
antioxidant and prevents activation of transcriptional 
factors affecting the skin aging (7, 8). INCI-Hyaluronic 
acid is found in the dermis as a physiological mol-
ecule where it acts as a molecular sponge, links water 
and proteins, thus supporting the structural elements 
of the skin resulting in the desired full turgor (9). The 
application of α-hydroxy acids (lactic acid) leads to 
loosening of connections between keratinocytes, 
which facilitates the desquamation of dead cells and 
thus signals faster recovery of the epidermis. These 
acids improve skin moisture and have a positive effect 
on its function as a barrier. There are certain findings 
which claim that they reduce the activity of the matrix 
metalloproteinase and slow down the degradation of 
collagen and elastin. There are many published 
papers that confirm that the effects of L-arginine are 
stimulation of blood circulation in the skin, improve-
ment of the growth hormone effect, stimulation of 
fibroblasts and prevention of skin thinning. This 
substance also prevents free radicals from damaging 
DNA chains while extending the life of a cell (10, 11). 

 
A I M S  

 
The aim of this paper was to examine the effi-

cacy of the application of the commercial liposomal 
gel (SOPHY Anti-Aging Liposomal Intimate Gel) 
containing L-arginine, white curcuma extract, hyal-
uronic acid, lactic acid, and vitamin E as encap-
sulated cosmetic active ingredients in in vivo test on 
the skin of healthy volunteers during 28 days of 
application. 

 
V O L U N T E E R S  A N D  M E T H O D S  

 
Volunteers 
 
The study was performed in accordance with 

the Declaration of Helsinki after obtaining a written 
informed consent from the volunteers. The study 
included 11 healthy volunteers without any history or 
clinical signs of dermatological disease. The volun-
teers were instructed not to use any skin care 
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products one week before and throughout the study, 
but were allowed to wash normally during the study. 

According to the published guidelines, the 
measurements were taken under controlled condi-
tions: temperature (21±1°C) and relative humidity 
(40±5%), after 30 minutes of acclimatization period for 
the participants (12-15). 

 
Test sample 
 
SOPHY Anti-Aging Liposomal Intimate Gel is 

a commercial gel from the market produced by 
CureSupport, Netherlands for care and prevention of 
aging in the female intimate areas, i.e. for the 
prevention of the loss of elasticity and for suppressing 
the thinning of the skin of these areas. These effects 
are accomplished by stabilizing DNA in the skin cells 
and by stimulating microcirculation with anti-
microbial effects. The gel contains L-arginine, 
turmeric, hyaluronic acid, lactic acid, and vitamin E 
encapsulated in liposomes. Ingredients (INCI) of the 
product: Aqua, Lecithin, Arginine, Glycerine, 
Tetrahydrodiferuloylmethane, Sodium hyaluronate, 
Lactic acid, Sodium benzoate, Potassium sorbate, 
Tocopherol. 

 
Testing protocol 
 
The study included 11 healthy female volun-

teers, aged 22-59 years (an average of 28.92±10.83 
years). Volar parts of the forearms of 11 volunteers 
were treated with LG samples, in the area of the 
marked surface of 9 cm2 using a cardboard ruler with 
blank surfaces. On one forearm, one square was 
untreated, and was used as a control surface. After the 
initial measurement (before the start of the study, base 
values) the volunteers were instructed to apply 
samples (labelled with stickers, name and place of 
application) at home twice a day for 28 days, in the 
morning and evening after showering on areas of the 
marked surface using the previously mentioned 
cardboard ruler. Measurements were taken after 7, 14 
and 28 days in the morning before the morning 
application of the samples. Also, measurements were 
taken two days after the last application.  

In vivo measurements were performed using 
the Multi probe adapter 9 device, Courage & Khazak 
Electronic GmbH, Germany, and using the appro-
priate probes: skin capacitance was measured using 
Corneometar® CM 820 (measurements expressed in 
relative Corneometar units - RCU), transepidermal 

water loss (TEWL) using Tewameter® TM210, ery-
thema index (EI) using Mexameter® MX18, and skin 
pH was measured using the skin pH meter®900. 

 
R E S U L T S  A N D  D I S C U S S I O N  

 
In vivo efficacy of application of Sophy Gel 

(containing L-arginine, white curcuma extract, hyal-
uronic acid, lactic acid, and vitamin E as encapsulated 
CAI) was examined by measuring the biophysical 
skin parameters on healthy volunteers during a long-
term 28-day study. 

 
In vivo testing the effect of Sophy Anti-Aging 

Liposomal Gel on the skin humidity 
 
The results of the Sophy Gel effect on the 

healthy skin humidity are illustrated in Figure 1. The 
results are the absolute values of the measured 
parameter during 28 days of application and 2 days 
after the application. During the entire period of 
application of the preparation (Sophy Gel), increased 
hydration of the skin was registered. The seven-day 
application led to increased skin humidity by 6.3%, 
while after two- and three-week application, skin 
humidity was increased by 14.1% and 30.3%, respec-
tively. Maximum increase (33.5%) was registered after 
four weeks of application. It was noticed that after 
three weeks of the Sophy Gel application, there was a 
slower increase of the skin hydration compared to the 
first three weeks of application (plateau formation), 
probably due to the established balance in the 
hydration of the skin surface layers and hydration 
potential of the applied preparation. It is obvious that 
the application of this preparation leads to the accu-
mulation of the humidity in deep skin layers so that 
even after two days from the last application, skin 
humidity still remained at high level (16.94% com-
pared to the base value). 

The favourable effect of liposomes on skin 
humidity was also registered in other research papers. 
It should be noted that sphingolipids, present in 
stratum corneum, and phospholipids, present in the 
deeper layers of the skin, are responsible for the 
humidity regulation. Akbarzadeh et al. concluded 
that the skin additionally acquired phospholipids 
using liposomes that penetrated into the stratum 
corneum and repeated liposome application resulted 
in the hydration of stratum corneum which is 
essential for the barrier function of the skin and its 
appearance and smoothness (12). Similar results were 
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obtained by other researchers so that our results are in 
accordance with the data from available literature (13, 
14). CAI encapsulated in liposomes (L-arginine, 
vitamin E and hyaluronic acid) also affect the level of 
skin hydration and thus contribute to the overall 

increase in its humidity. Results confirmed the thesis 
that the effect of the moisturization of the skin is not 
just a superficial action, but is often the consequence 
of functional changes in stratum corneum (15). 

 
 

Figure 1. The effect of the Sophy Anti-Aging Liposomal Gel on the skin humidity (long-term test, application  
twice daily for four weeks) 

 

 
Figure 2. The effect of the Sophy Anti-Aging Liposomal Gel on TEWL (long-term test, application  

twice daily for four weeks) 
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At the same time, the measurement of hu-
midity on untreated skin pointed to the permanent 
decrease in its hydration (after four weeks there was a 
decrease in humidity in untreated skin in the amount 
of 11%) which leads to the conclusion that the 
application of hydration preparations is necessary to 
maintain the optimum skin hydration. 

 
In vivo testing at the effect of Sophy Anti-

Aging Liposomal Gel on TEWL 
 

TEWL represents imperceptible water release 
based on the passive diffusion in direction of con-
centration gradient from deeper, more hydrated skin 
layers (dermis, epidermis) toward the surface and 
through the surface of the skin into the external 
environment with the lower concentration of the 
humidity. Low values of this parameter are the main 
characteristic of the healthy skin and intact condition 
of its barrier (16). Therefore, TEWL is the most 
prominent in vivo indicator of the barrier function of 
the skin and its structural change (17, 18). Results 
regarding the effects of Sophy Gel on TEWL of 
participants’ healthy skin are illustrated in Figure 2. 
The figure indicates that there was a notable gradual 
decrease in TEWL during the Sophy Gel application 
confirming the expected effects of the liposome 
preparations on the skin barrier features. 

Liposome phospholipid coats the skin surface 
and fuses with the surface layers leading to decrease 
in water quantity that passes through these layers into 
the external environment. The lowest TEWL level in 
the period of the Sophy Gel application was measured 
after 28 days (a decrease of 29.4% compared to the 
base value). Even after this period, although the 
application of liposome preparation was ceased, a low 
TEWL value was registered. This contributes to the 
hypothesis that the application of liposome prepa-
ration leads to structural changes in deeper layers of 
the skin as a result of the incorporation of liposome 
phospholipid bilayers, so that these changes last lon-
ger and the skin keeps good barrier qualities for 48 
hours after the application of the examined liposome 
preparation. 

The positive effect on the skin barrier charac-
teristics is a consequence of the presence of encap-
sulated CAI and their mutual effect with liposomes as 
their carriers. The consequence of TEWL reduction is 
reflected in the increased skin humidity registered in 
the study (Figure 1). Similar results demonstrating 

favourable effects of liposomal preparations on skin 
barrier characteristics have been reported in studies 
on healthy and irritated skin (13, 14). Regarding 
untreated skin during the first two weeks of testing, a 
TEWL increase was measured (17.8% after the first 
and 27.19% after the second week), while after this 
period a TEWL decrease was registered, probably as a 
consequence of the water release from the deeper 
layers of the skin into the epidermis. All the time 
during the testing, the TEWL of untreated skin was 
higher than the TEWL at the beginning of the testing 
(base value). It was noticed that the increase of this 
parameter in the untreated skin was followed with a 
registered gradual reduction in hydration (Figure 1). 

 
In vivo testing of the effect of Sophy Anti-

Aging Liposomal Gel on EI 
 
EI changes during the four-week application of 

the Sophy Gel (and two days after the end of 
application) on the healthy skin of participants is 
illustrated in Figure 3. During the entire measurement 
period (4 weeks of application and 2 days after the 
end of application) EI values were lower than initially, 
while the lowest EI value was registered after three 
weeks of Sophy Gel application (8.15 lower value 
compared to the base value) (Figure 3). The registered 
decrease of EI is probably a result of the presence of 
antioxydants (primarily vitamin E and white curcuma 
extract). The presence of the herbal antioxidants 
improves the anti-erythematous effect of cosmetic 
preparations, as stated in the literature (19). 

The results of our study have shown that 
Sophy Gel could be applied to sensitive skin or skin 
reacting adversely (mostly by appearance of ery-
thema) to the external environment factors. At all 
times of testing, measurements on the untreated skin 
recorded a mild increase in EI (maximum 2.35%). 

 
In vivo testing of the effect of Sophy Anti-

Aging Liposomal Gel on the skin pH 
 
The application of the Sophy Gel twice a day 

during four weeks affected the skin pH value in such 
a way that the value of this parameter was gradually 
decreased as a result of the pH value of the prepa-
ration itself (Figure 4). The decrease in pH value of the 
skin surface can lead to its higher resistance against 
potential bacterial infections as it creates an un-
favourable environment for their development. At the 
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Figure 3. The effect of the Sophy Anti-Aging Liposomal Gel on EI (long-term test, application  

twice daily for four weeks) 
 
 

 
 

Figure 4. The effect of the Sophy Anti-Aging Liposomal Gel on the skin pH  
(long-term test, application twice daily for 4 weeks) 
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same time, pH change was not registered on untreat-
ed skin. 

 
C O N C L U S I O N  
 
The efficacy of the application of the commer-

cial liposomal gel (SOPHY Anti-Aging Liposomal 
Intimate Gel), containing L-arginine, white curcuma 
extract, hyaluronic acid, lactic acid and vitamin E as 
encapsulated CAI, was tested in vivo on healthy 
volunteers during 28 days of application. It has been 
shown that during the application period, the exam-
ined cosmetic product has led to an increase in skin 

hydration, decrease in TEWL, and a slight decrease 
in EI and pH values of the skin. These effects are 
expected and are consistent with findings from the 
available literature dealing with the effects of the 
application of liposome and cosmetic active sub-
stances encapsulated in liposomes. 

In accordance with the regulations governing 
the procedure for placing cosmetic products on the 
market, declarations/statements labeled to this prod-
uct may be the following: positive effects on skin 
hydration; renewal of skin barrier features, and de-
crease in EI values. 
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S A Ž E T A K  
 
 
 

Liposomi se već decenijama koriste kao univerzalni nosači, a koriste se i za inkapsulaciju mnogih 
jedinjenja sa različitim kozmetičkim efektima kako bi se postigli kvalitet, bezbednost i efikasnost 
funkcionalnih kozmetičkih proizvoda. U ovoj studiji, ispitivana je efikasnost primene komercijalnog 
liposomskog gela (SOPHY Anti-Age Liposomal Intimate Gel), koji sadrži L-arginin, ekstrakt bele kurkume, 
hijaluronsku kiselinu, mlečnu kiselinu i vitamin E (za koje je ranije pokazano da imaju različite pozitivne 
efekte na koži), kao inkapsulirane kozmetički aktivne sastojke, in vivo na zdravim dobrovoljcima. Tokom 
dugoročne dvadesetosmodnevne studije praćeni su biofizički parametri kože (vlažnost kože, TEGV, EI i pH). 
Kao rezultat, došlo je do povećanja hidratacije kože , smanjenja TEGV i blagog pada EI i pH kože. Dakle, 
ispitivani kozmetički proizvod ima pozitivan efekat na hidrataciju kože, doprinosi obnavljanju barijerne 
funkcije kože, a pokazuje i antiiritantne efekte. 

 
Ključne reči: liposomski intimni gel, efikasnost, in vivo ispitivanje, biofizički parametri kože 
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