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Background

Methods

In 2005, Zehrer et al. provided additional evidence that petrolatum based moisture
barriers have the potential to interfere with absorbent brief function.2 In that study,
a commonly used non-alcohol barrier film was shown to not transfer from the skin
nor interfere with brief absorptive function. However, from 59% to 69% of three
commonly used petrolatum based ointments did transfer from the skin to the brief,
and decrease brief absorbency by 54% - 90% compared to untreated skin.
The current study was conducted to further test the hypothesis that some skin
protectants, particularly those that are oil-based ointments, have the potential
to interfere with absorbent brief function. However, the test methodology differs
by applying the products directly to the inner lining of absorbent briefs and then
comparing absorbency of the briefs to an untreated control using an in vitro
absorbency test method.

Objective
To compare the rate of fluid intake when adult incontinence briefs are tested with
and without various amounts of skin protectant products applied to the inner lining
of the briefs.

*

Brief 1: Depend® Fitted Briefs Maximum Protection (Kimberly-Clark)
Brief 2: Comfort-Aire® HC (Medline Industries)
Brief 3: Tena® Flex Maxi (SCA Hygiene Products AB)
Brief 4: Prevail® Briefs (First Quality)

Skin Protectant Test Products

†

Active Ingredient

Protectant A: Cavilon™ Durable Barrier Cream (3M)

Dimethicone (1.3%)

Protectant B: Aloe Vesta® Protective Ointment (ConvaTec)

Petrolatum (43%)

Protectant C: Sensi-Care® Protective Barrier (ConvaTec)

Petrolatum (49%), Zinc Oxide (15%)

Protectant D: Calmoseptine® Ointment (Calmoseptine)

Menthol (0.44%), Zinc Oxide (20.6%)

Protectant E: Remedy™ Calazime™ Skin Protectant Paste (Medline Industries)

Menthol (0.2%), Zinc Oxide (20%)

Protectant F: Secura™ Protective Ointment (Smith & Nephew)

Petrolatum (98.8%)

Protectant G: Secura™ Extra Protective Cream (Smith & Nephew)

Zinc Oxide (30%)
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Results (continued)

Overview

Replicates

A modified Fluid Intake Rate Test was completed on samples of four different
†
brands of absorbent briefs* with seven different skin protectant products and an
untreated control (no skin protectant). This test determined the amount of time
required for the absorbent brief samples to take in 16 ml of saline test solution
(0.9% solution of sodium chloride in distilled water at room temperature).

A total of 440 individual tests were completed. This included 5 replicates for each of
the 7 test products at each of the 3 application amounts for each of the 4 absorbent
briefs. Additionally, 5 untreated control replicates were completed for each of the 4
absorbent briefs. Results of the five replicates were averaged together to determine
the mean rate of fluid uptake under each test condition.

Test Apparatus

Fluid Intake Rate Test

The test apparatus consisted of upper and
lower assemblies. The lower assembly
comprised a 5 X 5 inch lower plate
constructed of a transparent piece of
polycarbonate for supporting the absorbent
sample during the tests. The test equipment
was staged at “eye level” so that the process
could be easily observed for timing purposes.
The upper assembly comprised of a 4 X
4 inch transparent piece of polycarbonate
with a hole centered in it. The hole was just
large enough that a cylinder with an inside
diameter of 1 inch fit through the hole very
snuggly. The cylinder was inserted through
the hole so that 3mm protruded from the bottom. This created a seal around the
test area when the plate was set on the absorbent material. The cylinder was
adhered in this position using 3M™ Scotch-Weld™ Hot Melt Adhesive. Weights
were set on each corner of the upper plate to total 1023 grams. The weight applied
to the assembly created a seal around the circumference of the cylinder.

The skin protectant was applied to pre-weighed samples of each of the four brands
of mini-briefs at each of the three application amounts (0.1 ml, 0.3 ml, and 0.75
ml). The sample was weighed again and the weight is recorded. The difference in
weight before and after application of skin protectant was used to more precisely
determine the actual amount applied and to validate accuracy of the method.

Mini-Briefs
Four different brands of absorbent briefs
were used for this test.* For testing purposes,
these products were converted into minibriefs in a manner that retained structural
integrity of the absorbent brief. This entailed
stretching out the brief and undermining
the elastic gatherers by snipping them
with a scissors. The central portion then
was subdivided into squares that were
approximately 3 inches at the edge. The cut
edges then were sealed back together with
masking tape, leaving an approximately 2 x
2 inch exposed absorbent surface. A circle
slightly larger than 1 inch diameter was
drawn in the center of the exposed absorbent material to mark the target area for
product application and testing. A template to draw this circle was made using the
outside diameter of the testing apparatus cylinder. This procedure ensured that the
entire testing area was uniformly covered with test product.

Test Products
Seven different brands of skin protectants were tested in this experiment.† These
were coded Products A through G. The test products were applied in a uniform
fashion to the marked circle at a rate of 0.1 ml, 0.3 ml, and 0.75 ml.

The treated sample was placed on the platform of the lower assembly. The upper
assembly was then placed over the sample. The cylinder was aligned such that the
protruding (3 mm) portion of the cylinder was directly aligned within the circle that
was previously drawn on the sample and where the skin protectant was applied.
The test solution was administered within 2 minutes of application of skin
protectant. The test solution consisted of 16 ml of 0.9% saline, which was pipetted
into the top of the cylinder and allowed to gently flow down the side of the cylinder
onto the absorbent sample. A stopwatch was started when the first drop of solution
contacted the sample and was stopped when the liquid ring between the edge of
the cylinder and the sample disappeared. The time for all of the fluid to be taken in
by the mini-brief was recorded (in seconds) to two decimal places.
The maximum allowed observation period was 300 seconds (5 minutes). After
that time, the solution remaining in the cylinder was drawn out with a pipette and
recorded.

Results
Of the three doses of skin protectant applied to the mini-briefs, 0.1 ml provided the
best discrimination between products. At a dose of 0.1 ml, approximately 95% of
the mini-brief samples absorbed all of the fluid in less than 5 minutes. In contrast,
about 41% of the samples took in all the fluid at the 0.3 ml dose, and only 14% at
the 0.75 ml dose. Additionally, a dose of 0.1 ml applied directly on the mini-brief test
site is approximately 3X to 5X the calculated dose one would expect in a clinical
situation if one assumes an average application dose of about 15 gm per buttocks,3
with an anticipated transfer rate of 37% to 63%.1,2 Therefore, the conclusions for
this analysis are confined to the lower application dose used in this study.
The time for fluid uptake for each of the skin protectants at each of the three
application doses for each of the four brands of absorbent briefs were compared to
untreated controls for the same brand of absorbent brief. The percent decrease in
fluid uptake rate was then calculated for each of the skin protectants and reported
as the mean percent decrease across the four brands of absorbent briefs.
ANOVA with Tukey’s pairwise comparisons at the 0.1 ml dose showed that
all comparisons not listed in Table 1 were significantly different (P=0.0289 to
p<0.0001).

With regard to protectant A which has a
Table 1: Tukey Comparisons at the 0.1 ml dose
that are Not Significantly Different
significantly different formulation than all
Sample
Sample
Adj. p-value
the others (dimethicone-based emulsion),
A
C
0.9999
ANOVA comparison testing at the 0.1 ml
A
G
0.9584
dose showed that there were no statistical
B
D
0.0541
differences between it and protectants
B
E
0.8403
C, and G in terms of decreasing the
C
G
0.8507
rate of fluid uptake. However, it did
D
G
0.1108
allow significantly more absorption than
protectants B, D, E, and F. These differences remained significant at the 3.0 ml
dose, but not at the 0.75 ml dose.
The results of this study confirm earlier reports using in vivo models that some skin
protectant products have the potential to interfere with absorbent brief function.
However, there seems to be no clear pattern in discerning between products based
on active ingredients. Some of the products that performed both well and poorly
with brief absorption had zinc oxide and/or petrolatum as the active ingredient. This
leads one to conclude that excipients probably play a significant role in interfering
with absorbent brief function.
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In 2002, Hart provided the first published evidence that oil-based skin protectants
have the potential to interfere with absorbent brief function.1 In that study, a
commonly used dimethicone moisture barrier transferred significantly less
(p<0.001) from the skin to absorbent briefs than either a petrolatum based ointment
or a zinc oxide/castor oil protectant. Approximately 37% of the dimethicone cream
transferred compared to 63% for both the petrolatum ointment and the zinc
oxide/castor oil protectant. It was further demonstrated that the transfer of the
dimethicone protectant cream did not have any affect on brief absorbency, as the
briefs absorbed 96% of synthetic urine placed between the skin and the briefs,
which was identical to the untreated control brief. In contrast, the absorbency of the
briefs placed over the petrolatum ointment and zinc oxide/castor oil treated sites
only absorbed 66% and 67% of the synthetic urine, respectively.

Absorbent Briefs
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Conclusions
 This fluid uptake test is a relatively easy in vitro method that can be
used to rapidly discriminate between skin protectants with regard to
their potential to interfere with absorbent brief function.
 The results of this study confirm earlier in vivo reports that there are
differences in the potential of commonly used skin protectants to
interfere with absorbent brief function.
 Excipients used in some ointment products probably play a
significant role in interfering with absorbent brief function.
 Skin protectant A appears to have a lower potential for interfering
with Brief absorption function than protectants B, D, E, and F.
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