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ABSTRACT.

The influence of three topically active drugs,Panthenol,
Chlorphenesin and Lignocaine on the rheoclogical properties of
some SSSS bases containing glycerol,propylene glycol (PG),poly-
ethylene glycol 400 (PEG 400) or PEG 600 as humectants,was inv-
estigated using a Ferranti-Shirley cone plate viscometer,in an
attenpt to throw further light on the possibility of using sol-
idified sodium stearate based sticks as topical dosayge form.

~Panthenol generally lowered the static and dynamic yield
values of the various investigated SSSS bascs except those con-
taining less than 17.5% PG in which these parameters increasecd
as a result of inclusion of the drug.Thixotropic breakdown was
mach lower in medicated sticks than in the corresponding bases;
PG-formulated sticks also offered an exceplion in this respect.
Panthenol also lowered the plastic viscosity of all the invest-

igated S55S5 bases.
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—Chlorphenesin generally increased the static and dynamic
vield values of PG-formulated stick bases;in presence of other
humectants, these parameters were much less affected by the ad-
dition of the drug.Again,thixotropic breakdown was appreciably
increased by addition of this drug to PG-formulated SSSS bases;
glvcerol and PEG 600-formulated stick bases reacted variably to
the addition of the drug,according to humectant concentration,
whereas PEG 400-formulaled ones showed no significant change in
their thixotropic breakdown.Chlorphenesin lowered the plastic
viscosity of PG and glycerol-formulated SSSS bases and did not
modify that of bases containing polyethylene glycols as humect-
ants.

-Lignocaine generally increased the static and dynamic yi-
eld values of PG-formulated stick bases,especially at high hum-
ectant concentrations;with other humectants,these parameters
were lowered to different extents due to inclusion of this me-
dicament in the sticks.Lignocaine increased the thixotropic br-
eakdown of PG-formulated stick bases and lowered this parameter
appreciably in the case of PEG 400-formulated bases;no well de-
fined influence of the drug on this parameter was noticed in the
case of bases containing any of the two other humectants.The
plastic viscosity of all investigated SSSS bases was lowered in
presence of Lignocaine.

An interpretation was advanced to the observed phenomena

whenever possible.

INTRODUCTION.

Aprevious publication considered the rheoclogical behaviour
of’ 888S formulations as a function of humectant type and concen-
tration (1);the present work investigates the influence of three

topically active drugs,Panthenol,Chlorphenesin and Lignocaine,
on the rheological properties of the above mentioned formulati-
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ons,using a Ferranti-Shirley cone-plate viscometer,in an attempt
to throw more light on the possibility of using solidified sod-

stearate-based sticks as topical dosage form (2).
MATERIALS.
The samples of sticks subjected to rheological evaluation
were taken from the same batches simultaneously subjected to the

physical evaluations reported in a previous publication (3).

APPARATUS AND METHODS.

The same equipment and methods used in a previous work (1)
were used in the present one for the rheological evaluation of

the sticks.

RESULTS AND DISCUSSION.

Various SSSS bases containing glycerol,propylene glycol
(PG) ,polyethylene glycol 400 (PEG 400) or PEG 600 as humectants
were shown in a previous publication to exhibit plastic thixo-
tropic behaviour (1);the addition of any of the investigated
medicaments to such bases did not change their flow pattern but
affected,interestingly,their dynamic and static yield values,ex-
tent of thixotropic breakdown and plastic viscosity.Figures 1-
12 illustrate the influence of the investigated medicaments on

the above mentioned rheological parameters (1,4-6}.

Static Yield Value,o (spur value):

~-Panthenol:Figure 1 ;hows that the inclusion of 5% Panthenol in
stick bases containing PG in concentrations between 10 and 15%
increases their static yield value,whereas at 17.5% humectant

concentration this parameter is practically unaffected;at 20%
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FIGURE 1

Influence of Panthenol (5%) on the Static Yield Value of the
Selected Stick Bases.Key:
Glvcerol-formulated Base
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PG concentration,,the static yield value of the base stick is

slightly lowered by the drug.0On the other hand, the addition

of the medicament to stick bases containing glycerol or any of

the two investigated polyethylene glycols,generally tends to

lower their static yield value.

-Chlorphenesin:Figure 2 shows that the static yield value of

PG-Tormulated sticks increases in presence of the drug over the

whole range of humectant concentrations;PEG 400-formulated stick

bases do not seem to be affected.On the other hand,the addition

of Chlorphenesin to glycerol or PEG 600-formulated stick bases
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FIGURE 2
Influence of Chlorphenesin (1%) on the Static Yield Value of
the Selected Stick Bases.Key:as fig. 1.

alters their static yield value positively or negatively accor-
ding to humectant concentration.

-Lignocaine:Figure 3 shows that the inclusion of 2% Lignocaine
in PG-formulated SSSS bases containing more than 12.5% humectant
raises their static yield value.On the other hand,the addition
of the medicament to PEG 400 formulated SSSS bases lowers this
parameter appreciably;this lowering is also noticed,but to a
lesser extent,in the case of glycerol formulated bases.The addi-
tion of Lignocaine to PEG 600-formulated SSSS bases alters their
static yield value positively or negatively depending on humec-
tant concentration,although to a lesser extent than in the case

of Chlorphenesin.

Dynamic Yield Value,o

4
As shown in figures 4-6,the dynamic yield value-concentra-

tion curves for the various investigated sticks display a beha-
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FIGURE 3
Tnfluence of Lignocaine (2%) on the Static Yield Value of the
Selected Stick Bases.Kev:as fig. 1.

viour that is almost similar to that of the corresponding static

vield value-concentration curves (figures 1 to 3).This suggests

that both parameters are,to a great cxlent,influenced by the

same basic factors resulting in the rheological behaviour of the

different systems.

Area of Hysteresis Loop:

~Panthenol :Figure 7 shows that the addition of Panthenol to
S888 bases containing PG generally decreases their thixotro-
pic breakdown;however,at 15% humectant concentration,this
parameter does not scem to be affected.On the other hand,the
addition of Panthenol to any of the other investigated bases
reduces their thixolropic breakdown: appreciably.

—Chlorphenesin:Figure 8 shows that the addition of Chilorphen-

esin to $SSS bases containing PG increases thelr thixotropic

breakdown to a great extent.The same thing happens with PEG
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FIGURE 4

Influence of Panthenol (5%) on the Dynamic Yield Value of the

Selected Stick Bases.Key:as fig. 1.
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FIGURE 5

Influence of Chlorphenesin (1%} on the Dynamic Yield Value of

the Selected Stick Bases.Key:as fig. 1.
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F1GURE 6
Influence of Lignocaine (2%) on the Dynamic Yield Value of the
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Influence of Panthenol (5%) on the Area of the Hysteresis Loop
of the Selected Stick Bases.Key:as fig. 1.
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FIGURE 8
Influence of Chlorphenesin (1%) on the Area of the Hysteresis
Loop of the Selected Stick Bases.Key:as fig. 1.

600 and glycerol-formulated sticks ,especially at lower hume-
ctant concentration;at higher concentrations,the reverse takes
place.On the other hand,no or very limited variations in thix-
otropic breakdown take place on addition of Chlorphenesin to
PEG 400-formulated SS5SS bases.

~Lignocaine:Figure 9 shows that a pronounced increase in thi-
xotropic breakdown takes place as a result of the addition of
Lignocaine to PG-formulated SSSS bases;the reverse is noticed
with those sticks formulated with PEG 400 which,besides, showed
signs of physical deterioration.Glycerol-formulated stick ba-
ses show the least variation in thixotropy as a result of ad-
dition of the medicament.On the other hand,the addition of the
drug to PEG 600-formulated stick bases alters their thixotropy

positively or negatively according to humectant concentration.
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FIGURE 9
Influence of Lignocaine (2%) on the Area of the Hysteresis
Loop of the Selected Stick Bases.Key:as fig. 1.
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Plastic Viscosity:

-Panthenol :Figure 10 shows that the addition of Ranthenol to any
of the investigated bases generally lowers its plastic visco-
sity;this is particularly obvious in the case of PG -formula-
ted bases.

~Chlorphenesin:Figure 11 shows that the plastic viscosity of

glycerol or PG-formulated SSSS buases is generally lowered by
the addition of the medicament.In presence of PEG 400,no sig-
nificant variation in this parameter takes place as a result
of the addition of the drug,except a slight lowering above

15% humectant concentration.On the other hand,adding the drug

Drug Development and Industrial Pharmacy Downloaded from informahealthcare.com by Biblioteca Alberto Malliani on 01/20/12

to PEG-formulated stick bases alters their plastic viscosities
positively or negatively according to humectant concentration.
-Lignocaine:As figure 12 shows,the addition of 2% Lignocaine

to 5585 bases reduces their plastic viscosities;a pronounced
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FIGURE 10

Influence of Panthenol (5%) on the Plastic Viscosity of the

Selected Stick Bases.Key:as fig. 1.
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FIGURE 11

Influence of Chlorphenesin (1%) on the Plastic Vi scosity of

the Selected Stick Bases.Key:as fig. 1.
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FIGURE 12
influence of Lignocaine (2%) on the Plastic Viscosity of the
Selected Stick Bases.Key:as fig. 1.

lowering is noticed in the case of PG-formulated bases and a

slight one in the case of polyethylene glycol-formlated ones.

The change in the rheological picture of the bases due
to addition of the investigated medicaments,reflects the inf-
luence of the latter on gel structure.Considering the struct-~
ure of $SS8S bases (7,8) and the physical properties of the
three investigated medicaments (9-11),Panthencl would be ex-
pected to dissolve both in the aqueous and organic layers of
the soap micelles,whereas Chlorphenesin and Lignocaine would
dissolve most probably in the organic layer.

At low PG concentrations,Panthencl contributes to increa-
sing the yield value of the preparation probably through dis-
solution in the aqueous layer and decreasing the hydrogen bon-
ding interrupting effect of the ethancl molecules liable to be

present there (7,12) and weakening water-soap binding;this ef-
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fect is opposed by the tendency of Pantheriol to dissolve the
sodium stearate network (9).However,the net result of these
two processes seems to be in favour of the first one at low
PG concentrations;as PG concentration increases,the very limi-
ted aqueous layer (7) seems to be saturated with the hunectant
and on addition of Panthenol to the SSSS base,its solubilizing
effect on the soap network probably predominates thereby dec-
reasing the number of points of attachment (13),and the yield
value of the base decreases.As the structure is sheared and
secondary bonds are broken,the solubilizing effect of the me-
dicament on the network becomes obvious;a lower plastic visc-
osity being thus noticed in presence of the drug.In the case
of glycerol,PEG 400 and PEG 600-formulated bases,the solubi-
lizing effect of the medicament seems to predominate and hen-
ce the observed lower yield wvalues and plastic viscosities.The
lowering in plastic viscosity of the bases in presence of Pan-
thenol reflects the good film spreading characteristics and
improved glide properties on application on the skin with rea-
sonable pressure (4,14).

Analogous changes in the structure of the liquid crystal-
line solutions of the stick bases might probably account for
the variations in their rheological properties as a result of

the presence of Chlorphenesin or Lignocaine (7,12).

CONCLUSIONS.

1.Panthenol generally lowers the static and dynamic yield val-
ues of the various investigated SS8SS bases except those cont-
aining less than 17.5% PG.Thixotropic breakdown is much lower
in Panthenol sticks than in the corresponding bases;PG medic-
ted sticks also offer an exception in this respect.Panthenol
also lowers the plastic viscosity of all the investigated SSSS

bases.
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2.Chlorphenesin generally increases the static and dynamic yi-
eld values of PG-formulated stick bases;in presence of other
humectants these parameters are much less affected by the ad-
dition of the drug.Again,thixotropic breakdown is appreciably
increased by addition of this drug to PG-formulated SSSS bases;
glycerol and PEG-600 formulated SSSS bases react variably to
the addition of Chlorphenesin according to humectant concent-
ration,whereas PEG 400-formulated ones show no significant
change in their thixotropic breakdown.Chlorphenesin lowers the
plastic viscosity of PG and glycercl-formulated SSSS bases

and does not modify that of bases containing polyethylene gly-
cols as humectants.

3.Lignocaine generally increases the static and dynamic yield
values of PG-formrulated stick bases,especially at high humec-
tant concentrations;with other humectants,these parameters are
lowered to different extents due to inclusion of this medica-
ment in the stick bases.lLignocaine increases the thixotropic
breakdown of PG-forrulated stick bases and lowers this param-
eter appreciably in the case of PEG 400-formulated ones;no
well defined influence of the drug on this parameter is noti-
ced in the case of bases containing any of the other two hum-
ectants.The plastic viscosity of all investigated SSSS bases

is lowered in presence of Lignocaine.
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