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The paper deals with an effect of insoluble fungal b-
(1,3)-glucan on rheological properties of topical prepara-
tions. Two types of hydrogels (based on carbomer and
polyacrylamide) and two types of hydrocreams (based
on polysorbate 80/Span 80TM and Brij 721TM/Brij 72TM)
were prepared and investigated. The rheological pro-
perties of all these preparations were compared with
the properties of placebos and they were measured af-
ter preparation and after 5 months of storage under dif-
ferent conditions : at 20 �C and 35 �C and after a tripli-
cate freeze-thaw cycling process (�20� C/þ20� C). In
general it can be stated that with the exception of poly-
acrylamide hydrogel the b-(1,3)-glucan presence increa-
sed the apparent viscosity of assessed preparations by
approximately 10–20%. In the case of hydrocreams it
was observed that the triplicate freeze-thaw cycling pro-
cess increased the apparent viscosity of b-(1,3)-glucan
preparations by about 20–30%.

b-(1,3)-Glucans are natural polysaccharides, often used in
various preparations mainly due to their immunostimulat-
ing properties. During the last years they were increas-
ingly used as active substances in different topical pre-
parations (Davis 1992, Klein 1999).
In water, b-(1,3)-glucans alone (similarly as other natural
and semisynthetic polysaccharides) create viscous solu-
tions, dispersions or gels (Böhm and Kulicke 1999; Bur-
kus and Temelli 2005; Colleoni-Sirghie et al. 2003; Dou-
blier and Wood 1995; Lee et al. 2005; Skendi et al. 2003).
Our aim was to ascertain how the rheological properties
and stability of topical preparations are influenced by the
presence of fungal b-(1,3)-glucan.
We used insoluble fungal b-(1,3)-glucan from ligniperdous
mushroom Pleurotus ostreatus with particle sizes below
100 mm (Natures Ltd., Slovakia). It creates viscous sus-
pensions in water at about a 1–1.5% dry substance con-
tent. Four different types of topical preparations were pre-
pared: (1) carbomer hydrogel (Carbopol 940TM 1%), (2)
polyacrylamide hydrogel (Sepigel 305TM 2%), (3) body
milk (polysorbate 80 2.75%, Span 80TM 2.25%) and (4)
hydrocream (Brij 721TM 2.5%, Brij 72TM 2.5%). The body
milk and hydrocream contained liquid paraffin 20% and
15%, respectively, as an oil phase. All the preparations
were preserved by a mixture of methyl-, ethyl-, propyl-,

SHORT COMMUNICATIONS

1050 Pharmazie 61 (2006) 12



butylparaben, phenoxyethanol and imidazolidinyl urea.
The b-(1,3)-glucan content was 1% (m/m) of the dry sub-
stance in all cases. All the types of topical preparations
were prepared in a vacuum homogeniser Stephan UMC 5
(A. Stephan u. Söhne, GmbH & Co., Germany). Placebo
samples without the b-(1,3)-glucan content were prepared
in the same way. All samples were stored in PE bottles at
20 �C and 35 �C during a period of 5 months. Besides a
triplicate freeze-thaw cycling process (�20 �C/þ20 �C)
was performed with the sample of each type of prepara-
tion. Rheological properties (share stress/share rate depen-
dency, apparent viscosity) and physical stability of pre-
parations with the b-(1,3)-glucan content vs. placebo were
evaluated and compared after preparation and after 5
months of storage. They were measured by a Viscotester
VT 500 (Haake Mess-Technik GmbH u. Co., Germany) at
20 �C, carrying out three parallel measurements. Apparent
viscosity was measured and counted at a share rate 644.4
s�1. All changes in rheological parameters mentioned in
the text below were statistically significant.
According to the results obtained, it can be stated that all
the preparations were stable during the monitored five-
month-period. In the case of carbomer hydrogel the b-
(1,3)-glucan presence affected the rheological properties of
the preparation. It increased the apparent viscosity by
19.3 %. This rise also remained unchanged after 5 months
of storage. A dependency on the temperature during sto-
rage was not observed.
In the case of polyacrylamide hydrogel not any effect of
the b-(1,3)-glucan presence on rheological properties was

observed. After 5 months of storage at 35 �C the apparent
viscosity of b-(1,3)-glucan preparation decreased by 8.2%.
Both carbomer and polyacrylamide hydrogels had plastic
and pseudoplastic trait, carbomer gel also had tixotropic
behaviour.
As for the polysorbate 80/Span 80TM body milk, the
b-(1,3)-glucan presence increased the apparent viscosity
by 10.3% after preparation and 16.7% after 5 months/
20 �C of storage respectively. In this case we observed the
effect of a triplicate freeze-thaw cycling process. This in-
creased the apparent viscosity of b-(1,3)-glucan prepara-
tion by 20.2% and placebo by 2.9%. This body milk de-
monstrated rheopectic behaviour.
In the case of Brij creams we observed a similar effect of
the freeze-thaw cycling process. It increased the apparent
viscosity of b-(1,3)-glucan preparation and placebo by
30.4% and 20.1%, respectively. The presence of b-(1,3)-
glucane in the preparation increased this viscosity by
21.9% after preparation, but there was not any significant
difference after 5 months of storage regardless the storage
temperature. Hydrocreams were tixotropic.
Incompatibilities and other effects on the stability and
properties of preparations were not observed.
In conclusion we can state that with the exception of poly-
acrylamide hydrogel the b-(1,3)-glucan presence increased
the apparent viscosity of the assessed preparations by ap-
proximately 10–20%. The effect of time and temperature
during storage was not in general the same, what is prob-
ably connected with the different inner structure of the
topical preparations.
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Fig. 1: Hydrogels: Apparent viscosity/storage temperature dependency
Carbomer hydrogel; Carbomer hydrogel-placebo; Sepigel hy-

drogel; Sepigel hydrogel-placebo
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Fig. 2: Hydrocreams: Apparent viscosity/storage temperature dependency
Polysorbate/SPAN body milk; Polysorbate/SPAN body milk-

placebo; BRIJ hydrocream; BRIJ hydrocream-placebo


