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Sensory testing of spreadability; investigation of the rheological conditions operative during
application of topical preparations

B. W. BARRY AND A. J. GRACE
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A method was developed which related sensory impressions of spreadability of ointments and
creams to instrumental rheological analysis. The method may be used in routine industrial
control procedures, and as a spreadability screening test for laboratory use prior to field trials
in innovative work.

The mean temperature of the skin of the inner surfaces of the forearms of a test panel was
approximately 34°. Instrumental rheograms for a series of test materials were determined at
34° using a Ferranti Shirley viscometer; two methods, modifications of that due to Wood
(1968), were employed. Panel members were asked to compare test samples with Newtonian
silicone oils by spreading them on the skin, and to select the Newtonian material most similar
to the test sample. The intersection of the rheograms of the test sample and the selected
Newtonian oil indicated the approximate rheological conditions during spreading on the
skin.

A Master Curve of the approximate rheological conditions operative during spreading was
determined for a series of lipophilic materials ranging from stiff semisolids to mobile fiuids.
Rates of shear varied approximately from 400 to 2500 s~1, shear stresses varied approxi-
mately from 40 to 6000 Nm.—2

The panel members assessed the test samples using Ordinal, Preference and Ratio scaling
procedures (Torgerson, 1965). Logarithmic and double logarithmic plots of mean panel score
against apparent viscosity or shear stress (at the rate of shear indicated by the Master Curve)
were linear with one exception.

The Preference test data, in conjunction with the Master Curve, were employed to deter-
mine the rheological conditions which yielded maximum consumer acceptance of the spread-
ability of a product. The preferred region of the Master Curve was bounded approximately by
400 to 700 s~ and 200 to 700 Nm—2,

The panel was asked to spread Newtonian silicone oils of known viscosity between marks
10 ¢cm apart on the skin of the forearm. An estimate was made of the number of strokes per
unit time. The relative viscosity, V cm s, between the skin surfaces was thus determined
approximately. The rate of shear, —y s-!, during spreading of each oil was determined by
reference to the Master Curve. Using the equation for plane laminar flow between parallel
plates

y =V/d
where d is the plate separation in cm, the approximate thickness of the oil film on the skin was
calculated. The data indicated a dyramic relation between 9, V and d, which may explain
former difficulties and variation in results obtained in the evaluation of the shear conditions
operative during spreading of topical applications (Langenbucher & Lange, 1970).
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The effect of constituents in white soft paraffin on the efficacy of corticosteroid ointments in the
vasoconstrictor test
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The vasoconstrictor test developed by McKenzie & Stoughton, is widely accepted as one of
the most useful methods for assessing the activity of a topical corticosteroid. Recently,
modifications have been introduced to the test in order to examine the effect of formulation on
the response of the steroid. The test now enables numerous formulation effects to be evalu-
ated which would previously have required large-scale, and therefore costly, clinical trials.
Four white soft paraffin bases (A, B, C and D) each meeting the B.P. specifications were



