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The present work contains the study of stabilizing properties of Aristoflex AVC polymeric viscosity 
modifier and stabilizer of the oil/water type emulsion systems. The technological, physicochemical 
and rheological studies of emulsions on basis of the Aristoflex polymeric viscosity controller have 
been conducted. It has been proven that they are structured disperse systems with certain thixotropic 
properties. The results of the research indicate the prospects of using Aristoflex as a monostabilizer in 
the concentration of 1–2.5% with the oil phase content of 5–30%, respectively. It has been found that 
introduction of Aristoflex to the water or oil phase does not affect their organoleptic, physicochemical 
and rheological properties.

An important issue in the industrial production of 
therapeutic and cosmetic creams is their stability during 
storage; therefore, the rational selection of stabilizing com- 
ponents is of current importance at the stage of develop- 
ment and planning of the cream production. The tradi-
tional practice of obtaining emulsion systems is based 
on the use of surfactants, which role consists in decrea- 
sing the interphase tension, as well as in combining sur-
factants with gelling agents that raise the stability of emul- 
sions thanks to the ability to form viscous high-tensile 
colloidal structures. However, there are data on the irri-
tating effect of creams on the basis of conventional emul- 
sifiers on the skin, and it makes the search and study of 
new stabilizing additives topical [2, 4, 5].

In recent years a number of publications described 
the experience of application of stabilizers combining 
electrostatic and steric mechanisms of emulsion stabili-
zation [6]. Such substances have a polymeric nature and 
can stabilize emulsion systems as monoemulsifiers. Ha- 
ving the properties of anionic surfactants such polymers  
prevent the loss of the aggregate resistance of emulsions 
due to electrostatic repulsion of disperse phase particles, 
and their branched spatial structure provides the steric 
stabilization of emulsions with formation of a gelatinous 
structure in the zone of overlapping adsorption and sol-
vation layers [3, 6-8].

The aim of this work was to study organoleptic, 
structural and mechanical properties of emulsion bases 
stabilized by a copolymer of acrylamido-methyl-pro- 
pane-sulfonic acid and vinyl-pyrrolidone (Aristoflex AVC,  
СlariantSurfactants, Germany), hereinafter referred to 
as Aristoflex. Aristoflex belongs to the group of modern 
viscosity modifiers and stabilizers of emulsion systems 
of the oil/water type where it is used both in combina-
tion with conventional emulsifiers and as a monosta-
bilizer makingdermatologically soft cream-gel systems 
known as surfactant-free without the irritating effect on 
the skin [9-11].

Materials and Methods
The subjects of the study were two batches of emul-

sion bases of the oil/water type prepared by the cold emul- 
sification method with variations of the content of oil 
with the constant quantity of the emulsifier in the first 
batch and the content of the emulsifier with the constant 
quantity of the oil phase in the second batch.

The colloidal and thermal stability were determined 
in accordance with the methods of the State Standard 
(GOST) for “cosmetic creams”. The type of emulsion 
was determined by the dilution method. The pH indica-
tors of the experimental samples were determined by po- 
tentiometry in 10% water extraction of the cream by a 
MI pH meter (Russia) with рН 150 according to the II ed. 
of the State Pharmacopoeia of Ukraine (SPhU) [1]. The 
rheological studies were conducted with a BROOKFIELD 
НВ DV-ΙΙ PRO viscosimeter (USA) within the range of 
the shear rate from 18.6 sec-1 tо 93 sec-1 (SС4-21 spindle 
for 8.3 ml chamber) at the temperature of 20ºС. Based 
on the measurement results the rheograms of the shear 
stress (τ) versus the shear rate gradient (Dr), as well as 
the diagram of the structural viscosity (η) – shear rate 
(Dr) relationship were built. The presence of thixotro- 
pic properties of the samples was determined by appear-
ance of the fluidity curve.

The microscopic analysis was conducted by a “Ko-
nus-Akademy” laboratory microscope with a ScopeTek 
DCM510 ocular camera. The ScopePhoto™ software 
was used for image visualization.

Results and Discussion
Both technologies proposed by the manufacturer were 

used while preparing the experimental samples: the preli- 
minary introduction of Aristoflex to the oil phase before 
its mixing with the water phase and introduction to the 
water phase. The samples with the same organoleptic,  
technological and tactile indices were obtained, and subjec- 
ted to the thermal and colloidal stability tests; as a result, 
stable samples were selected for further studies (Table).
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It has been found that being within the range of con- 
centrations of 1-2.5% Aristoflex is capable of stabili-
zing emulsion systems without introduction of an addi- 
tional emulsifier. The attempts to obtain stable emulsions 
with 0.5% concentration of Aristoflex and 5% oil con-
centration resulted in their destruction within the first 
day after preparation. The samples with the Aristoflex 
concentration of more than 2.5% were too viscous indi-
cating their low consumer properties.

It is known that the structural viscosity of disperse 
systems formed with the help of polymeric stabilizers 
determines their thickening properties. That is why the 
next step of our investigation was to study the relation-
ship between the structural viscosity of the samples ob-
tained and the Aristoflex concentration (Fig. 1).

As it is shown by the results of the studies, visco-
sity of the emulsion system under study considerably 
increased with the increase of the Aristoflex concentra-
tion from 1.0% to 2.5%. Therefore, the excipient used 
as a monostabilizer of the oil/water type emulsions is ef- 
fective.

The rheograms of the emulsion samples were also built, 
their hysteresis loop area indicated the thixotropic proper-
ties with a different degree of manifestation (Fig. 2, 3).

The rheograms built show the uniformity of the flow 
of the samples under research, as well as their compli-
ance with the non-Newtonian type with plastic proper-
ties.

The study of the relationship of the structural visco-
sity and the shear rate gradient of the emulsion samples 
with Aristoflex in the concentration of 1-2.5% showed 
a gradual decrease of the structural viscosity with in- 
crease in the shear rate gradient (Fig. 4, 5).

The most intensive decrease of the structural visco-
sity is observed within the shear rate range from 20 s-1 
tо 40 s-1, then viscosity decrease occurs insignificantly 
and almost does not change at the deformation rate of 
55 s-1. It indicates the structure destruction.

The dispersion degree of particles is one of the cri-
teria determining the consistency and stability of emul-
sions. It is considered that an optimal particle size of the 

Table
Experimental samples with Aristoflex AVC and their indices

Sample 
No. Aristoflex, % Oil phase, % Sensory characteristics of the sample Structural viscosity

mPа∙s-1

Batch 1
1 2.0 5.0 A matte cream of a white colour and medium consistency 

is absorbed without leaving a trace and stickiness
10200

2 2.0 10.0 12000
3 2.0 15.0 A glossy cream of a white colour and thick consistency is 

absorbed without leaving a trace and stickiness
12500

4 2.0 20.0 13300
5 2.0 25.0 A glossy cream of a white colour and thick consistency 

gives a greasy feeling to the skin when applied, is 
absorbed without leaving a trace and stickiness

15600

6 2.0 30.0 17400

Batch 2

8 1.0 20.0 A translucent cream-gel is quickly absorbed without 
leaving a trace and stickiness 4900

10 1.5 20.0 A matte cream of a white colour and thick consistency  
is absorbed without leaving a trace and stickiness 9500

4 2.0 20.0 A glossy cream of a white colour and thick consistency  
is absorbed without leaving a trace and stickiness

13300
11 2.5 20.0 15500

Fig. 1. The relationship of the structural viscosity  
of the samples and the Aristoflex concentration.

Fig. 2. The rheograms of emulsion samples No. 1, 2, 4, 6 with Aristoflex 
in 2% concentration with 5–30% concentration of the oil phase.
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emulsion cream is 1-2 µm. Thus, our next step was the 
microscopic examination of the experimental emulsion  
samples; it allowed to determine finally an optimal emul- 
sifier concentration in stable samples (Fig. 6a, b, c, d).

Dispersion analysis of the emulsions with different 
Aristoflex concentrations has shown that samples No. 1, 
2, 6 have a heterogeneous drop size from 1 to 2 µm; in 
sample No. 1 there is enlargement of the emulsion par-
ticles indicating coalescence. Monodispersity and high 
density of drops in sample No. 4 are the evidence of a 
concentrated nature of the dispersed phase and allow to 
refer it to the ultramicroheterogeneous system.

CONCLUSIONS
The technological, physicochemical and rheological 

studies of emulsions on basis of the Aristoflex polyme-
ric viscosity controller have been conducted. It has been 
proven that they are structured disperse systems with 
certain thixotropic properties. 

The results of the research indicate the prospects of 
using Aristoflex as a monostabilizer in the concentration 
of 1-2.5% with the oil phase content of 5-30%, respec-
tively, the optimal concentration is 2%. 

It has been found that introduction of Aristoflex to 
the water or oil phase does not affect their organoleptic, 
physicochemical and rheological properties. 

REFERENCES

1. Державна фармакопея України / Державне підприємство «Український науковий фармакопейний центр 
якості лікарських засобів». – 2-е вид. – Х.: ДП «Український науковий фармакопейний центр якості лі-
карських засобів», 2014. – Т. 1. – С. 51.

2. Дмитрієвський Д.І., Рибачук В.Д., Хоменко В.М. та ін. Допоміжні речовини в технології ліків: вплив на 
технологічні, споживчі, економічні характеристики і терапевтичну ефективність: Навч. посіб. для студ.  
вищ. фармац. навч. закл. / За ред. І.М.Перцева. – Х.: Золоті сторінки, 2010. – 600 с.

3. Ковальова Т.М. // Вісник фармації. – 2015. – №1 (81). – С. 38-41.
4. Кутц Г. Косметические кремы и эмульсии. Состав, методы получения и испытаний. – М.: Косметика 

и медицина, 2004. – 272 с.

Fig. 3. The rheograms of emulsion samples No. 1, 2, 4, 6  
with Aristoflex in 1–2.5% concentration with 20% concentration  

of the oil phase.

Fig. 4. The relationship of the structural viscosity and the shear rate 
in the experimental samples with Aristoflex in 2% concentration with 

10-30% concentration of the oil phase.

Fig. 5. The relationship of the structural viscosity and the shear rate 
in the experimental samples with Aristoflex in 1-2.5% concentration 

with 20% concentration of the oil phase.
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Fig. 6. Dispersity of the particles of the oil phase  
of the experimental samples where: а – sample 1,  

b – sample 2, c – sample 6, d – sample 4.
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ВИВЧЕННЯ ВЛАСТИВОСТЕЙ ПОЛІМЕР-СТАБІЛІЗОВАНИХ ЕМУЛЬСІЙ НА ОСНОВI 
ARISTOFLEX
Т.М.Ковальова, Н.П.Половко 
Ключові слова: емульсія; емульгатор; полімерні регулятори в’язкості; реологічні 
властивості; структурна в’язкість
Робота містить дослідження стабілізуючих властивостей полімерного модифікатора в’язкості 
і стабілізатора емульсійних систем типу олія/вода Aristoflex AVC. Проведені технологічні, 
фізико-хімічні та реологічні дослідження емульсій на основі полімерного регулятора в’язкості 
аристофлекс; доведено, що вони є структурованими дисперсними системами з певними тиксо- 
тропними властивостями. Результати проведених досліджень свідчать про перспективність 
використання аристофлекс в якості моностабілізатора в концентрації 1-2,5% при вмісті 
масляної фази 5-30% відповідно. Виявлено, що введення Aristoflex у водну або масляну фазу не 
впливає на їх органолептичні, фізико-хімічні та реологічні властивості.

ИЗУЧЕНИЕ СВОЙСТВ ПОЛИМЕР-СТАБИЛИЗИРОВАННЫХ ЭМУЛЬСИЙ НА ОСНОВЕ 
ARISTOFLEX
Т.Н.Ковалева, Н.П.Половко 
Ключевые слова: эмульсия; эмульгатор; полимерные регуляторы вязкости; 
реологические свойства; структурная вязкость
Работа содержит исследование стабилизирующих свойств полимерного модификатора вяз- 
кости и стабилизатора эмульсионных систем типа масло/вода Aristoflex AVC. Проведены тех- 
нологические, физико-химические и реологические исследования эмульсий на основе полимер- 
ного регулятора вязкости аристофлекс; доказано, что они являются структурированными 
дисперсными системами с определенными тиксотропными свойствами. Результаты прове-
денных исследований свидетельствуют о перспективности использования аристофлекса в 
качестве моностабилизатора в концентрации 1-2,5% при содержании масляной фазы 5-30% 
соответственно. Выявлено, что введение Aristoflex в водную либо масляную фазу не влияет 
на их органолептические, физико-химические и реологические свойства.


