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Introduction: Results & Discussion:
Figure 2. Oscillatory deformation curves for the formulation at times 0, 8 and 16
weeks.

Figure 3. A) viscosity curves as a function of time for three interval thixotropy test
(3itt) for formulation; B) percentage of viscosity recovery as a function of time,
showing structural regeneration after 3ITT.

Materials & Methods:

The flow properties, viscoelastic behavior and thixotropy of the formulations were
evaluated as stability parameters of the formulation over 16 weeks at room
temperature. Rheological measurements were carried out on the Anton Paar MCR-
102 modular Compact rheometer with plate cone geometry (50 mm diameter, cone
angle of 0.9815 and truncation of 0.97 RMB) at a temperature of 32.6 RMB C.

Conclusions:

The vehicle used can impact the stability and effectiveness of cosmetic products.
Rheological study can predict the physical stability of formulations and help
formulators in the development of more stable formulas, therefore more effective
and with better acceptance by consumers. Gel consisting of carbomer, glycerin,
phenoxyethanol and Ethylhexyl glycerin, disodium EDTA, sodium hydroxide and
water presented a stable rheological state over 16 weeks, in addition to showing
“solid-like” behavior (gel). In addition, it was characterized as a strong gel and shear-
thinning pseudoplastic non-Newtonian fluid, as well as absence of thixotropy. It is
concluded that the gel developed is a promising formulation for future topical
administration of cosmetic assets.

Acknowledgements:
National Council for Scientific and Technological Development (CNPq); the National 
Council for the Improvement of Higher Education (CAPES); the FAPESP (2020/08516-
0) and FAEPEX- Unicamp.

References:

1. Corrêa MA. Espessantes hidrofílicos. In: Editora Farmacêutica, editor. Cosmetologia Ciência e técnica. 1st ed. São Paulo: Editora Farmacêutica; 2012. p. 128–47. 
2. Leonardi GR. Cosmetologia aplicada. MedFarma, editor. São Paulo; 2004. 
3. Islam MT, Rodríguez-Hornedo N, Ciotti S, Ackermann C. Rheological characterization of topical carbomer gels neutralized to different pH. Pharm Res. 2004;21(7).
4. da Fonsêca JHL, d’Ávila MA. Rheological behavior of carboxymethylcellulose and cellulose nanocrystal aqueous dispersions. Rheol Acta. 2021;60(9).  

Hydrophilic thickeners are raw materials of natural or synthetic origin, capable of
swelling in the presence of water, giving viscosity to the medium in such a way that
the resulting product can take the appearance of gel. Hydrophilic thickeners can be
of natural origin, of synthetic or semi-synthetic origin. They can be classified as
gums, alginates, cellulose derivatives, clays, gelatin, synthetic resins, among many
others that have been emerging in recent times [1]. Among synthetic resins, there
are several types of carbomers (carboxyvinyl polymer), among which one can
mention the carbomers 934, 940, 960, NF, among others [2]. These materials can
be applied, for example, in drug and cosmetic delivery systems. Rheological analysis
is one of the techniques used to study gels as to their mechanical and flow
behavior. This technique allows analyzing the flow of a fluid and the deformations
that are exerted in it, enabling the determination of system stability parameters [3].
The objective of this study was to develop and evaluate the Rheology of a
hydrophilic gel.
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The amplitude scan test was 
conducted at an angular frequency 

of 10 rad s−1 to obtain the linear 
viscoelastic region (LVE = 1% for all 
samples). Then frequency scanning 
test was performed in the range of 

0.1-100 rad s −1.

Three shear rates are used to 
analyze viscosity recovery under 

shear. In the first, a low shear rate of 
1 s −1 it is applied for 25 s, followed 
by a sudden increase to 100 s−1 for 

50s and back to 1s−1 for 250 s [4].

3-interval 
thixotropy test 

(3ITT) 

Shear rates ranging from 5 to 1000 s−1. 
The Ostwald-De-Waele model was used 

to adjust the viscosity curves.
n = 1 Newtonian behavior;

n < 1 shear-thinning behavior;
n > 1 shear-thickenning behavior.

Results & Discussion:

Figure 1. Steady state viscosity curves for base and formulation at times 0, 8 and 16 
weeks.
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