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Recommendation of appropriate amounts of
petrolatum preparation to be applied at patch testing*
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Background: No recommendation exists on the amount of petrolatum (pet.) preparation to be
applied in a Finn Chamber1 or van der Bend Chamber.
Objectives: The aim of this study was to determine the appropriate amount of pet. preparation to
apply in the Finn and van der Bend chambers.
Methods: 12 volunteers were patch tested with green-coloured pet. in Finn and van der Bend cham-
bers on the back on 3 occasions. Doses were 10, 15, 20, 25, and 30 mg initially and on second and
third occasion, 10 mg was removed in van der Bend Chambers and 35 mg was added. On day 2, the
test sites were scored. A negative test equalled a test area not covered to 100%. A positive test meant
a completely green-coloured test area. Minor and major spreading was noted. The amount of pet.
preparation yielding at most 5% negative reactions and having the least number of reactions with
major spreading equalled the appropriate amount.
Results: For van der Bend Chambers, all doses yielded more than 5% negative reactions. For the
Finn Chamber1, 30, 25, and 20 mg pet. yielded less than 5% negative reactions and with major
spreading in 60%, 40%, and 25% of test sites.
Conclusions: 20 mg pet. preparation was the optimal dose for the Finn Chambers1.
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The elicitation of a positive patch test reaction in
a given individual depends upon (i) the dose, i.e.
the number of molecules of the sensitizer applied;
(ii) the patch test technique, i.e. the vehicle used
and type of occlusion; and (iii) the occlusion time
(1–5). The dose is determined by the concentration
and volume/amount of test preparation applied.
Thus, if the same amount/volume of a test prepa-
ration is applied all the time with the same test
technique (same area of skin) and occlusion time,
it is appropriate to use concentration as a dose
parameter. For most sensitizers, petrolatum
(pet.) is an appropriate vehicle as it is stable and
seems to prevent/diminish degradation as well as
oxidization and polymerization of the incorpo-
rated allergen (6–8). However, with pet. as the
vehicle, it is impossible to repeatedly apply an
exact volume/amount. An experienced and
trained person can, however, keep the variation
within a limited range (9). This statement is sup-

ported by the results of a recent study performed
at our department (10). All test strips mounted
with Finn Chambers1 (Epitest Ltd Oy, Tuusula,
Finland), to which 49 pet. preparations had been
applied, were removed from 3 test cubicles, where
3 technicians were patch testing (10). The weigh-
ing of the pet. preparations showed that the 3
technicians had the equivalent precision in their
weighing, i.e. they had about the same coefficient
of variation and standard deviation. However,
there was a significant interindividual variation
between the 3 technicians. One major reason for
this is that there have not been any amounts of
pet. preparation recommended that is of universal
acceptance for the various patch test techniques
used. This study was therefore performed on be-
half of the European Society of Contact Derma-
titis to determine the appropriate amount of pet.
test preparation to apply at patch testing with the
Finn Chamber1 (diameter 8 mm) and van der
Bend Chamber (van der Bend, Brielle, the
Netherlands) techniques. The study was divided
into 3 parts and was performed in July and
November 2005 and February 2006.

*The study was conducted on behalf of the European
Society of Contact Dermatitis.



Materials and Methods

Test substance

A green caramel colour was purchased from a gro-
cery in Malmö, Sweden. The colour was mixed
with pet. resulting in an evenly green-coloured
preparation.

Patients

12 healthy hospital employees participated in the
study. There were 10 women (mean age 41.9 years,
range 23–58 years) and 2 men (25 and 47 years,
respectively). Individual weight, height, body
mass index and subjective perspiration tendency
were recorded.

Patch testing

All participants were patch tested with one test
strip mounted with Finn Chambers1 and one test
strip mounted with van der Bend Chambers. For
the respective test technique, 5 pet. preparations
containing green caramel colour were applied
using 5 different doses, i.e. 30, 25, 20, 15, and
10 mg on the first test occasion. On the second and
third test occasion, the 10 mg dose was removed
when testing with the van der Bend Chambers and
35 mg was added. The test strips were randomly
allocated to one of 3 different areas on the left side
of the upper back (outer, central and middle,
respectively) and secured with Scanpor1 tape
(Alpharma AS, Norgesplaster, Norway). After 2
days, the strips were removed by the investigators
and the test sites were read visually. Photos were
taken from the back after 2 days, before and after
the removal of the test strips as well as of all test
chambers. The test sites were categorized into
negative and positive reactions with subdivision
of the positives, based on an evaluation according
to the following scale: (i) negative reaction, the test
area is not completely green coloured, i.e. there
are uncoloured gaps or only the middle is green
coloured, (ii) positive reaction, the test area is
completely green coloured and with the green col-
ouring confined to the test area, and (iii) besides
a complete green colouring of the test area, there is
a green colouring outside this area (spreading).
The spreading was evaluated as minor or major
(arbitrarily chosen to be less or more than 2.5 mm,
respectively). For the test chambers, the evaluation
focused on (i) absence of green colouring outside
the test chamber and (ii) presence of green col-
ouring outside the test chamber (i.e. green colour-
ing of the adhesive tape). In February, the same
individual had the tests placed in the same position
as in November.

Definition of appropriate amount of
pet. preparation

The amount of pet. preparation yielding at the
most 5% negative reactions in the 12 individuals
and at the same time having the least number of
reactions with major spreading was designated as
the appropriate amount.

Ambient conditions

The first patch testing was undertaken in the sum-
mer with day temperatures varying between 25
and 30�C. The second test occasion in November
had a day temperature of 10–15�C, while the tem-
perature in February 2006 was around 0�C.

Results

The body mass index showed 9 individuals to be
within the normal range, 2 were overweight and 1
was obese. The body mass index, the subjective
perspiration tendency, the age of the individuals,
the time of the year the testing was performed, and
the placing of the test strips on the back did not
significantly influence the results, even if there was
a tendency to a higher number of positive scores in
the central part of the back. The results of patch
testing with 5 different amounts of pet. prepara-
tions using either the Finn Chamber1 system or
the van der Bend system in 12 individuals are
given in Tables 1–3. Whenever there was green-
coloured pet. spreading outside the test site, there

Table 1. Number of reactions from the 3 separate test occasions
and from all test occasions combined with petrolatum prepara-
tions in Finn Chambers1 in 12 subjects

Test occasion Results

Doses (mg)

30 25 20 15 10

July 2005 Negative 0 0 1 2 5
Positive 12 12 11 10 7
No spreading 3 3 5 5 2
Minor spreading 3 4 3 2 2
Major spreading 6 5 3 3 3

November 2005 Negative 0 0 0 1 6
Positive 12 12 12 11 6
No spreading 1 2 6 6 5
Minor spreading 5 6 4 3 1
Major spreading 6 4 2 2 0

February 2006 Negative 0 0 0 0 1
Positive 12 12 12 12 11
No spreading 2 1 5 7 8
Minor spreading 1 5 3 2 2
Major spreading 9 6 4 3 1

All 3 occasions Negative 0 0 1 3 12
Positive 36 36 35 33 24
No spreading 6 6 16 18 15
Minor spreading 9 15 10 7 5
Major spreading 21 15 9 8 4
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was presence of green colouring outside the test
chamber on the adhesive tape. For the Finn
Chamber1 technique, 30, 25, and 20 mg pet.
yielded less than 5% negative reactions and with
spreading of pet. more than 2.5 mm outside the
chamber in approximately 60%, 40%, and 25%of
the test sites. 20 mg pet. was thus shown to be the
optimal dose to apply in a chamber, both when
looking at a separate test occasion and when tak-
ing all 3 test occasions together. Also, for the Finn
Chamber1 technique, there were no intraindivid-
ual significant differences between the 3 test occa-
sions with respect to the results (number of
positive reactions and tendency to spreading).
For van der Bend Chambers, all doses yielded

more than 5% negative reactions. With 35 mg,
19 of 24 (79%) test sites were covered to 100%

with 1 major spreading and with 30 mg, 6 of 36
(17%) test sites were covered to 100%.

Discussion

The prerequisite for a patch test to have the pos-
sibility to fulfil the International Contact Derma-
titis Research Group (ICDRG) criteria of a
positive allergic test is the requirement that the
whole test area is covered with the allergen in
question. Therefore, the amount of pet. prepara-
tion that coloured the whole test area green with-
out any tendency of spreading of the green colour
outside the test area could be defined as the
appropriate amount of pet. preparation to be
applied onto an individual test chamber. A test site
that is not sufficiently covered with the test prepa-
ration will not fulfil the prerequisites stated above
and thuswill notwithoutdemur have the possibility
to give an eczematous reaction covering the whole
test area, i.e. it will be a false negative test.

The ideal test situation is a test area completely
covered with the test preparation without any
spreading outside the test area. This can be
achieved by placing a string of pet. intentionally
across the chamber (11 and our own experience)
(Fig. 1). Due to the physical condition of the pet.
preparation, this can be achieved for almost all
preparations. However, the viscosity of some
preparations makes it difficult to obtain a string,
and in that case, the preparation must be placed in
the middle of the chamber like a pile (Fig. 2). Fur-
thermore, a completely covered test area with
spreading still will contain the prerequisites for
a positive test and can be accepted provided the
spreading is minor and does not interfere with
surrounding test sites. Thus, the only situation
generally not acceptable is the one with insuffi-
cient coverage.

Fig. 1. A 20 mg petrolatum test preparation placed as
a string across the Finn Chamber1.

Table 2. Results from all 3 test occasions with petrolatum prep-
arations in Finn Chambers1 and depending on the localization
on the back

Placing of test strips Results

Doses (mg)

30 25 20 15 10

Outer (to the far left) Negative 0 0 0 1 5
Positive 12 12 12 11 7
No spreading 1 1 2 4 2
Minor spreading 2 6 6 3 4
Major spreading 9 5 4 4 1

Central
(left half of back)

Negative 0 0 0 1 5
Positive 12 12 12 11 7
No spreading 3 3 9 9 6
Minor spreading 3 4 3 1 0
Major spreading 6 5 0 1 1

Middle (next to spine) Negative 0 0 1 1 2
Positive 12 12 11 11 10
No spreading 2 2 5 5 7
Minor spreading 4 5 1 3 1
Major spreading 6 5 5 3 2

Table 3. Results from all 3 test occasions with petrolatum prep-
arations in van der Bend Chambers

Test occasion Results

Doses (mg)

35 30 25 20 15 10

July 2005 Negative NA 10 11 10 11 12
Positive 2 1 2 1 0
No spreading 2 1 1 1 0
Minor spreading 0 0 0 0 0
Major spreading 0 0 1 0 0

November 2005 Negative 3 9 12 12 12 NA
Positive 9 3 0 0 0
No spreading 8 3 0 0 0
Minor spreading 0 0 0 0 0
Major spreading 1 0 0 0 0

February 2006 Negative 2 11 12 12 12 NA
Positive 10 1 0 0 0
No spreading 10 1 0 0 0
Minor spreading 0 0 0 0 0
Major spreading 0 0 0 0 0

NA, not applicable.
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In this study, a failure (a test area not covered to
100% ¼ a negative test area) of 5% or less was
accepted. As this was not seen for the van der
Bend Chambers, we cannot, from this study, say
anything about the appropriate amount of pet. to
use in those chambers. Only the highest dose,
35 mg pet. preparation, covered 19 of 24 of the
test sites, which is a failure of 21% (Table 3).
Therefore, the following discussion only pertains
to theFinnChambers1. For theFinnChambers1,
20mgpet. preparationwas the dose that fulfilled at
themost a 5%failure andhad the lowest numberof
major spreading. However, also 30 and 25 mg
showed less than 5% failure, but when comparing
the number of major spreading in these 2 doses,
substantial differences were noted compared to
20 mg (Table 1). Surprisingly, interindividually,
obesity, perspiration tendency, and time of season
when testing had no significant influence on the
outcome of the results. Moreover, the results from
each of the 3 separate test occasions did not differ
significantly intraindividually. Furthermore, the
placing of the test strips on the back had no signif-
icant influence on the outcome, even if there was
a tendency to a better result in the central part of the
back. In 1984, Fischer andMaibach concluded that
the optimal volume semi-solid test substance was
12–15 ml when testing in a Finn Chamber1 with 1
day occlusion (12). This corresponds to 10–12 mg
and is almost half the amount to what we have
found. However, they had the patch occluded on
the back for 1 day and not 2 days.
For every patch test technique, concentration

can be used as a dose parameter provided that
the optimal test dose and inner area of the test
chambers are known. However, the concentration
of the respective allergen will differ depending on
which concentration the allergen has in the pet.
preparation and depending on the chamber area.
For example, if 20mg pet. preparation is dispersed

in a Finn Chamber1, which has an inner area of
0.5 cm2, then for nickel sulphate hexahydrate
5.0%, the corresponding test concentration in
a Finn Chamber1 will be 2.0 mg/cm2, whileMyr-
oxylon pereirae 25.0% will correspond to 10.0 mg/
cm2 and colophony 20.0% to 8.0 mg/cm2.
Returning to the van der Bend Chambers, we

noted some peculiarity. When we removed the
test chambers after 2 days, we saw that the green-
coloured pet. preparation seemed to have stuck
to the paper in the bottom of the chamber and it
had not spread out from where it had been placed
to begin with. This was noted irrespective of
dose. We have as yet no certain explanation as
to why the spreading of the pet. preparation was
hampered, but the filter paper most certainly has
a decisive impact.
To conclude, 20 mg pet. preparation was the

weight that in a majority of test sites was the opti-
mal dose for the Finn Chambers1 system. If aim-
ing at 20 mg pet. preparation in a Finn Chamber1

in a test situation (Figs 1 and 2), there will be
a variation both encompassing higher and lower
doses, as it is impossible to repeatedly apply an
exact volume/amount, as stated before. However,
the variation of a few mg up or down from 20 mg
will still be sufficient. To show that the recommen-
ded dose of 20 mg holds true also for sensitizers
when patch testing a sensitized individual, testing
at the individual threshold level is needed, which
would be very difficult.
For van der Bend Chambers, it is impossible

to recommend a defined amount from this study.
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