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Summary 
Shower gels are the most popular group of bath cosmetics. Their share on both the Polish and 
European market has been constantly growing. Apart from cleansing properties, the gels exhibit other 
properties, such as moisturizing and softening the skin, giving it a nice scent and providing relaxa
tion. While preparing shower gel formulations it is impo11ant to use those raw materials which do not 
only cleanse but also care for the body. Such properties can be obtained by adding vegetable raw 
materials with cleansing and refattening abilities to traditional forrnulations of bath cosrnetics. 
Particular attention should be paid to new nonionic surfactants such as ethoxylates of vegetable oils. 
Due to the presence of an ethylene oxide chain , the materials are soluble in a hydrophilic med ium 
without losing the prope11ies of an oil. 
In view of the caring, nourishing and refattening properties of maracuja and almond oils, an attempt 
has been made to use their ethoxylates (INCI: PEG-60 Maracuja Glycerides, PEG-60 Almond 
Glycerides) as effective ingredients affect ing physicochemical and performance characteristics of 
shower gels. The results of this study show that shower gels containing the selected vegetable oi l 
ethoxylates have comparable or better properties than commerciai products. 
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Riassunto 
I gel-doccia rappresentano il gruppo più noto di cosmetici da bagno e la loro presenza è in costante 
aumento sia nel mercato polacco che in quello europeo. A parte la loro azione detergente, grazie 
all'uso di particolari materie prime utili per la cura del corpo, questi gel possiedono proprietà idra
tanti ed emoll ienti, che, sommate alla loro profumazione, donano un interessante effetto rilassante. 
Per le loro proprietà emollienti e sebo-protettive, particolarmente utili sono gli etossilati di d iversi oli 
vegetali, in quanto la presenza nella loro molecola della catena ossietilenica li rende particolarmente 
idrofili senza che perdano le note proprietà degli oli. 
A questo scopo sono stati utilizzati gl i etossilati di maracuja e di olio di mandorle (INCI: PEG-60 
Maracuja Glycerides, PEG-60 Almond Glycerides) per formulare gel-doccia ad azione nutriente e 
sebo-normalizzante. 
I ri sultati dello studio condotto dimostrano come i gel-doccia formulati con questi etossilati presen
tino migliori caratteristiche rispetto ai comuni prodotti presenti sul mercato. 
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INTRODUCTION 

Due primarily to their versatility and comfort in 
use, shower gels are now the most popular group 
of liquid bath preparations (1-7). 
Shower gels are clear, slightly opalescent or 
"milky" liquids whose viscosity makes them 
easy to apply. Apart from removing d irt from the 
suiface of the skin, the preparations ought to 
mo i sten , soften , grease and conditi on the skin , 
give it a pleasant scent and provide a feeling of 
freshness. It should also be easy to rinse them off 
the skin. Besides, they should produce foam 
when applied and be neutra! to the human body. 
Bath preparations have a s)jghtly acidic reaction (5-9). 
Shower gels contain both synthetic and natural
ly occurring raw materials ( 1-5). The key role is 
played by surface-active agents (surfactants) . 
The anion ic surfactants used are primari ly sulfa
tes of fatty alcohols and their e thoxylates, sulfo
succinates, condensates of fatty acids with 
amino acids, proteins or their hydrolysates. The 
amphoteric surfactants used are alkylamide 
betaines and imidazole derivatives, whereas the 
nonionic surfactants used are diethanolamides, 
ethoxylated fatty alcohols and ethoxylated vege
table oils. Other compounds added to gel formu
lations include viscosity modifie rs (electrolytes, 
polymers), humectants, refatteners, plant 
extracts, sequestrants, fragrances (essential oi ls) 
and preservati ves . 
Particular attention should be paid to ethoxylates 
of vegetable oils which are more and more often 
used as components of both bath and body care 
preparations (9). The generai formula of ethoxy
lated vegetable oils is: 

o 
CH- O-(CH CH O)x-C-R I 2 1 2 

0 
CH-0-(CH CH O)y-C-R 

I 2 2 o 
Il 

CH20- (CH2CH20)z- C- R 

where: 

x + y + z = m - average degree 

of polyaddìt ìon of ethylene 

oxìde, 

R - fatty acid radical. 
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They are a group of nonionic surface-active 
agents which are used as solubilizers and refatte
ners in washing preparations and also as emol
lients, emulsifiers and coemulsifiers in emulsion 
systems (9). 

MATERIALS ANO METHODS 

Materials 

Two kinds of ethoxylates of vegetable oils were 
selected: from maracuja (INCI: PEG-60 
Maracuja Glycerides) and from almonds (INCI: 
PEG-60 Almond G lycerides) . Both of them are 
cosmetic raw materials produced by Croda [9] . 
The starting point for the preparation of our own 
gel formulat ions were typical shower gel formu
lations (2-5). The model formu lation consists of 
a bas ic anionic surfactant (INCI: Sodi um 
Laure th Sulphate), auxi ll iary surfactants from a 
group of nonionic compounds (INCI: Cocamide 
DEA) and from a group of amphoteric com
pounds (INCI: Cocamidopropyl Betaine), 
sodium ch loride (INCI: Sodium Chloride) as the 
most common viscosity modifier in this type of 
products, as wel l as a fragrance composition, a 
preservative, a pH regulator (INCI: Citric Acid) 
and water (Table I). 
Seven preparations containing maracuja oil 
ethoxylates and seven preparations containing 
almond oil ethoxylates were prepared. The pre
parations differed in the concentration of ethoxy
lates. Additionally, a base preparation wi thout 
ethoxylates was prepared. 
Both domestic and imported commerciai pro
ducts have been used as reference preparations. 
Their composition includes both synthetic and 
naturally occurring ingredients . They are popular 
medium- and high priced high-quality products 
whose sales figures have been steadily increasing . 
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TABLEI 
Shower gel formulation containing maracuja oil ethoxylates (INCI: PEG-60 Maracuja 

Glycerides) and almond oil ethoxylates (INCI: PEG-60 Almond Glycerides). 

Z-0 Z- 1 Z-2 Z-3 Z-4 Z-5 Z-6 Z-7 Z-8 Z-9 I Z-10 I Z-11 I Z-12 I Z- 13 I Z-14 

INCI name wt % 

A ua li IO 100 

Sodium Laureth 
Sul fole 

Cocamide DEA I 2.5 

Cocamidopropyl 
Betaine 

o 
--+--

0.01 

I I l"ll' 1, I , I PEG-60 
Marncuja 

Glycerides 

10 - 0.01 

0.05 

PEG-60 

I I I I I I I I I I I 'l, I 1, I ,, Almond 
G lyccridcs 

Sodium Chloride 

Parfum 

Colour 

Citric Acicl 
Preservative 

Mefhods 

This paper investigates the effect of the type and 
concentration of vegetable oil ethoxylates on 
selected physicochemical and performance cha
racteristics of shower gels, i .e . viscosity, foama
bility, ability to remove dirt and ability to retain 
constant skin hydration. The investigation 
results obtained were compared with those for 
the commerciai products and , based on that, the 
preparations with the best properties were selec
ted. 

The coefficienf of viscosity 

The coefficient of viscosity (11) is one of the most 
important performance characteristics of bath 
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up IO pH -6.5 
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preparations. The preparations should not flow 
down the body but be easily spread, so the 11 
value should be properly selected. Th is value 
should also be taken into account when designing 
the packaging to guarantee proper gel dosage. 
The measurements of viscosity of shower gels 
were carried out with a Brookfield RVDV - I+ 
viscometer at a rotational speed of the spindle of 
5 rpm at 20°C which most precisely reflects 
application conditions of such preparations (9). 

Foamabilify 

Foamability is another important parameter 
affecting the quality of bath preparations. The 



volume of foam and its stability enhance aesthe
tic qualities of bathing and the consumers tend to 
associate rich foam with a good cleansing action. 
Shower gels should exhibi t high foamabi lity in a 
relatively short time but high stability is not 
necessary as showering is nota long process and 
foam should be easily rinsed off the body. 
The foambility properties of shower gels were 
studied by means of the Ross-Miles foam test (7-
8). The test consists in measuring the foam volu
me produced by pouring out a I% aqueous solu
tion of a shower gel from a separating funnel 
onto the surface of the solution of the same con
centration in a measuring cylinder. The quanti
ties measured included foam volume after JOs 
from its formation (foamability) and also after I 
and I O minutes. Based on the latter quantities , the 
coefficient of foam stability X was defined by: 

where: 

X = V2 
• 100 [%] 

vi 

V 1 - foam volume measured after l min, cm3 

V2 - foam volume measured after 10 min, cm3• 

Emulsifiability of dirt 

The abil ity of shower gels to remove dirt was 
evaluated. T he tests were based on a modified 
method for determining the emulsifiability of 
fats in a wash bath obtained from the prepara
tio ns examined or from the commerciai gels (7). 
The max imum quantity of oil emulsified by l % 
solutions of the preparations examined was a 
measure of the ability to remove dirt. 

Moisturizing 

The degree of skin hydration was evaluated by 
measuring the capacity resistance of the horny 
layer of the epiderrnis (corneometer CM 825) 
(12). The tests were carried out on a clean, 
degreased skin , which was a reference point. 
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After applying the preparations and washing 
them off, slcin hydration was measured in 15 
minute intervals for up to 90 minutes. The 
results were compared with the degree of hydra
tion of the skin which had not been treated with 
any preparation. The measurement result was 
defined in arbitrary units ( 12). 

RESULTS 

The coefficient of viscosity 

The effect of the concentration of sodium chlori
de (INCI: Sodium Chloride) as one of the most 
common viscosity modifiers used in bath prepa
rations on the viscosity coefficient values of sho
wer gels was analyzed (Fig. I). 
The grey shaded area in the diagrams describes 
the range of viscosity coefficient values for com
merciai shower gels (7000- 12000 mPa·s , at rota
tional speed of 5 rpm). 
When the concentration of the electrolyte (NaCI) 
increased, the coefficient of dynamic viscosity also 
increased reaching a maximum and this was fo llo
wed by a decrease in the value being measured. 
The highest viscosity values (ca. 47000 mPa' s) 
were obtained for the preparation without vege
table oil ethoxylates at 2% NaCI. Even a small 
addition of ethoxylates (O.O I%) considerably 
reduced the maximum value ofri (l .9% NaCI) to 
37400 mPa.s for PEG-60 Maracuja Glycerides 
and to 42800 mPa·s for PEG-60 Almond 
Glycerides. 
The viscosity coefficient value decreased with 
an increase in the concentration of ethoxylates 
and the maximum shifted towards higher con
centrations of the electrolyte. 
The results obtained were used to determine the 
minimum concentration of sodium chloride at 
which the viscosity coefficients of the prepara
tions containing ethoxylates are comparable 
with those for commerciai products (7000-
12000 mPa·s, at rotational speed of 5 rpm). 

5 



The Effect qf Ethoxylates of Maracuja and Almond Oi/s on the Performance and ... 

60000 

50000 
.... 
;,, 
~ 40000 

·~ 30000 
o 
u .... 
:> 20000 

10000 

---+- or. concentration of ethoxylates 

-a--0.01% concentration of ethoxylates 

-.!!r-0.05% concentration of ethoxylates 

__,.._0.1% concentration of ethoxylates 

--0.5% concentration of ethoxylates 

---&--- 1% concentration of ethoxylates 

-+- 5% concentration of ethoxylates 

o~ ... ~ .~ ... -
-- 10% concentration of ethoxylates 

60000 

50000 

"' ;,, 
~ 40000 

~ 30000 ... 
o 

. ~ 20000 
:> 

o 0.5 L5 2 2.5 3 

Concentration (%] 
3.5 4 4.S 

a 

5 

---+- or. concentration of ethoxylates 

-a--0.01% concentration of ethoxylates 

----&- 0.05% concentration of ethoxylates 

__,.._0.1% concentJ:ation of ethoxylates 

--0.5% concentration of ethoxylates 

---&--- 1% concentJ:ation of ethoxylates 

10000L'< ~~~~ 
o .... . ~8TM:• 

-+- 5% concentJ:ation of ethoxylates 

- -10% concentJ:ation ofethoxylates 

o 0.5 L5 2 2.5 3 3.5 4 4.5 5 

Concentration (%] 

b 

Fig. l Depe11de11ce of dynamic viscosiry of shower gels co11taini11g: a - maracuja oil ethoxylates (PEG-60 Maracuja 
Glycerides), b - al111011d oil ethoxylates (PEG-60 Almond G/ycerides) 0 11 conce11tration of electrolyte (NaCI) . 
Brookfield RVDV I+ viscometer, RV-type spindles, rotational speed - 5 rpm. Measure111e1111e111pera111re: 20°C. 

Foamability 

The results of the foamability tests on shower 
gels (foam volume and its stability index) are 
shown in Fig . 2 . The grey shaded areas show the 
value range for foam volume (370-445 cm3

) and 
its stability indices (90- 100%) for commerciai 
products. 
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The concentration of vegetable oils slightly 
affects the foamability of shower gels and the 
results obtained are comparable with the values 
of foam volume and foam stability indices for 
commerciai products . 
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TABLE III 
Concentration of electrolyte (NaCI) in shower gel formulations. 

PEG-60 Maracuja Glycerides [ % ] o 0.01 0.05 0.1 0.5 1 5 10 

NaCI [ %] l 1,1 1,1 1,1 1,2 1,4 2,2 2,6 
PEG-60 Almond Glycerides [%] o 0.01 0.05 0.1 0.5 1 5 10 

NaCI [%] 1 1 l 1 1,1 1,3 1,8 2,5 
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Fig. 2 Dependence of foamabi/ity cmd foam stability index of shower gels on conce111rcaion of' a - maracuja oil ethoxylate 
(PEG-60 Maracuja Glycerides), b - almond oil ethoxylate (PEG-60 A/111011d Glycerides) . Ross-Mi/es method. 
Measureme/11 temperature: 2(J'C. 
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In the case of the preparation without ethoxyla
tes, the volume of foam was 390 cm3 and its sta
bili ty index was 98%. With an increase in the 
concentration of PEG-60 Maracuja Glycerides 
the foam volume increased slightly up to 440 
cm3 for l o/o ethoxylate and then it decreased. A 
graduai increase in the foam volume was obser
ved for shower gels containing PEG-60 Almond 
Glycerides. The foam stability index showed an 
upward trend from 94% to 100% with an increa
se in the concentration of ethoxylates. 

Emulsifiabilify of dirf 

The ability to remove dirt from the surface of the 
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skin is an important criterion that must be sati
sfied by bath preparations. Shower gels should 
remove sweat and dirt from the su1face of the 
skin but they should not degrease it excessively. 
The emulsification of a model oily stain was 
examined in arder to evaluate the ability to 
remove dirt from the surface of the skin. The 
maximum mass (in grams) of emulsified rapese
ed oil added to the wash bath was a measure of 
cleansability. The results obtained are shown in 
Fig. 3. They were compared with commerciai 
products whose emulsifiabil ity of dirt ranged 
from 1 .4 to 2.8 g of the model staining (rapese
ed o il). It is shown in the diagrams by the shaded 
area. 
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Fig. 3 E111ulsifiability of oily stains by shower gels as a f1111crio11 of concenrrarion of ethoxylates: a - PEG-60 Maracuja 
Glycerides, b - PEG-60 Almond Glycerides. 
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Ali the preparations evaluated were capable of 
removing dirt within the range of the maximum 
values of the mass of the emulsified oily stain 
observed for commerciai products . The value for 

the preparation without ethoxylates was 2 .2 g . 
The emulsifiability of the oily stain increased 
with an increase in the concentration of vegeta
ble oi l ethoxylates. The highest emulsifiability 
was observed for the preparations containing I o/o 
of the compounds analysed - 2.6 g of rapeseed 
oil. 
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Moisturizing 

A measurement of skin hydration as a function 
of time was made after applying shower gels 
(Fig. 4). The results obtained were compared 
with those for commerciai products for which 
the leve) of skin hydration ranged from 28 to 42 
arbitrary units (see the shaded area in Fig . 4). 
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Fig. 4 Depende11ce of degree of ski11 hydration on conce11tratio11 of etho;1.y/ates in shower gels and time after rheir applica
tion: a - PEG-60 Maracuja Glycerides, b - PEG-60 Almond Glycerides. Comeometer CM 825 from Courage + 
Khazaka electro11ic. Temperature 20°C 
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The hydration of dry skin during the 90-m inute 
test was at the leve! of 28-32 arbitrary units . The 

application of the ethoxylate-free shower gel 
increased skin hydration up to the leve! of 33-37 

a.u .. 
An improvement in skin hydration was observed 
with an increase in the concentration of vegeta
ble oi l ethoxylates (up to I%) in shower gels. It 
remained at a steady leve! or tended to increase 

slightly. In the case of preparations containing 
PEG-60 Maracuja Glycerides, the maximum 
skin hydration was obtained after applying sho
wer gels containing 0.1-J % ethoxylates and rea
ched 35-45 a .u .. The best properties of maintai

ning a constant leve! of water in the epidermis 
were observed far preparations containing 0.5-
1 % PEG-60 Almond Glycerides. The hydration 
ranged from 40 to 45 (suffic iently moisturized 
skin) and it was higher than the leve! of skin 

hydration observed afte r the application of com
merciai shower gels. 

DISCUSSION 

Vegetable o il ethoxylates are cosmetic raw mate
rials which combine properties of oils and water 
solubility. Addition of ethoxylates to shower gels 
favourably affects their foamability and abi li ty 
to remove dirt. They deserve particular attention 
due to their mild interaction with the skin inclu
ding refattening in bath preparations. 
Formulations of shower gels containing ethoxy
lates were prepared on the basis of earlier studies 
(6-7) . Selected performance characteristics of 
the preparations based on our own formu lations 
were comparable or better than those for com
merciai products. The coefficient of viscosity, 

foamability and cleansing properties were com
parable with commerciai products within the 
whole range of concentrations of vegetable oil 
ethoxylates. The biggest differences were obser
ved in moisturizing abilities of shower gels 
tested. The preparations containing 1 % ethoxy-
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lates maintained the degree of hydration at the 
highest leve!, which was higher than the degree 
of hydration after application of commerciai 
products. 
This study shows that the concentration of vege

table oil ethoxylates has a considerable influen
ce on the quality of shower gels. The application 
of l % vegetable oil ethoxylates in shower gels 
seems to be the most favourable. The application 
of the preparations containing 5 and 10% etho
xylates is the least favourable due to the high 
concentration of the electrolyte required to 

obtain appropriate viscosity of the final product. 
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