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Allergy to ingredients of vehicles
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Common ingredients of vehicles such as perfumes, antihacterial agents, cmulsificrs and
other surface active agents, propylene glycol, fanolin and wool alcohols were tested in
eczema patientls over a three-year period. Perfume allergy was detected in 3.6 % of the
cases, sensitivity 1o thiomersal in 2 %. 10 sorbic acid in 0.8 %, fo parabens in only 0.3 %,

and fo wool alcohols in 1.2 ¢,
tested.

Reactions to cmulsifiers were seen in over 1% of those
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Hypersensitivity tothe ingredients of vehicles
may be manifest only as itching and slight
redness on the treated area. However, scvere
eczemas are somcetimes seen. The testing
ol vehicles as such is often fruitless because
the concentrations ol the various ingredients
may be so low that epicutancous tests on
healthy skin remain negative. Tn addition,
steroids in ointments may have an influence
on test reactions.

Classical ointment bases with petrolatum
and mineral oils are wusually  harmless.
Cream bases contain at lcast preservatives
and emulsifiers but usually also antioxidants,
lanolin or wool alcohols and perfumes as
possible allergens. Synthetic vehicles con-
taining polyethylene glycols, propylenc gly-
col and/or fatty alcohols may also he sensi-
tizers.

This study is @ three-vear suevey of tests
with various ingredients of wvehicles used
externaily.

Patients and Methods

All the patients included in the scrics were
suffering Irom eczema and were suspected

of having contact sensitivities. The distribu-
tion according to age and sex is given in
Table 1. The epicutaneous tests were made
using the chamber method described by Pi-
rili (1973) on the backs of the patients,
The tests were removed after 20-24 hours
and read for the tirst time about 30 minutes
after removing the tests, and subsequently
on the second day and on the fourth or
(ifth day after the application of the fests.
The test substances mentioned in this study
were incorporated in petrolatum with the
exeeption of formaldehyde (in water) and
propylene glycol (in water).

Results

1. Perfuines

Balsam of Peru was used as the only screen-
ing test for perfume allergy for the Tirst
1 15 years, In addition, perfumes of various
cosmefics were tested separately. Usually
one out of four pattents with an allergic
reaction to the Peruvian balsam also reacted
to the perfumes. By chance we found that
the perfume ol an aftershave lotion gave
positive results nearly as often as the balsam
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Tahle |. Total clinical material (4,097 paticnis).

Age <15 16-23 26-35 36-43 46-55 36+
yvears

2 4 18 18 15 16 29
Femaules 6l %

Males 39 o

(Table 2), Since then, we have used this
perfume as an additional fragrance screen-
ing test, Balsam of Peru and the screening
test perfume showed cross-reactivity in 44%
of the cases. Cross-reactions hetween them
and colophony and wood fars were rarer
(Table 3.

Components of the Peruvian balsam were
not tested scparately. In one case, the sen-
sitizer underlying a very acute perfume
dermatitis was detected. This particular pa-
tient, a 34-year-old man, had noticed that
an altershave lotion caused redness and
itching within a few hours. Once, after the
patient had had his hair cut, the barber ap-
plied the same Jotion to the patient’s neck.

Within four hours, a very acufe eczema ap-
peared, which reached its maximum in 24
hours. Epicutaneous tests with the com-
ponents of the perfume (kindly supplied by
the manufacturer} revealed that the only
component causing reaction was “Mousse
de Chéne». Another patient, an T8-year-old
hoy, also complained of itching and derma-
titis after using the same lotion. In this case,
isoeugenol gave the strongest reaction and
was probably the sensitizer.

2. Antihacterial agents, preservatives and
antioxidants

Thiomersal proved 1o be the most common
allergen in this group. In the whole series,
2 % demonstrated allergic reactions {Ta-
ble 2). This sensitivity was more common in
paticnts under 33 vears of age (4.4 %) than
among older patients (0.3 <¢).

Reactions to sorbic acid were recorded in
0.8 9% of cases, but parabens scem to be
rare sensitizers in Finland (Table 2). Hexa-
chlorophene tested at 1 % in petrolatum
and Irgasan DP 300% (1 % in petrolatum)

Table 2. Allergic reactions to ingredients of vehicles.

Concentration Tested Positive Positive
Substance , No. No. o
HBaisam of Peru 250 4,097 177 4.3
Perfume 3.0 1,823 06 3.6
Thiomersal 0.1 1,823 37 240
Formaldehyde 2.4 3,041 54 1.8
Wool alcohols 30.0 2,538 31 1.2
Lanckin as is 2,538 14 0.6
Lanette N 20,0 486 7 1.4
Sorbic acid 2.5 606 5 0.8
Atlas (G 2162® 20.0 186 4 0.8
Atlas G 1441® 20.0 112 2 0.5
Arlacel 838 20.0 486 2 0.4
Span 60® 4+ {p@ 500350 486 2 0.4
Parabens 15.0 4,097 14 0.3
Hexachlorophene L0 1,796 & 0.3
Triethanolaminestearaie 5.0 412 1 0.2
Tween 40& L g0 50050 412 1 0.2
Propylene glycol 2.0 880 2 .2
Irgasan DP 3002 1.0 1.796 i 0.1
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clicited pusitive reactions in only 0.3 and
0.1 % ot the cases respectively. Other anti-
microbial agents were tested only in selected
patients; positive results were found in 1
to 4 cases with each agent (Table 4). In
addition, butylhydroxytoluene and Tlauryt
gallate were tested in 78 cases with negative
results,

3. Surface active agents (including

emulsifiers}
Emulsifiers were added to our routine fest
series  in January 1973, Within a  few

months, several allergic reactions were seen.
Among the seven emulsifiers tested, Lanette
N was found to be the most common ai-
lergen, and even I'weens and Spans caused
reactions in one and two cases respectively
(Table 2.

Of the cationic surface active agents,
beazalkonium  chloride and benzethonium
chloride, and of the non-ionic ones, lauric
and
found to he allergens in 1 to
(Table 4),

myristic acid  dialkanolamide were
4 cases

4. Miscelluneons
Reactions to wool zlcohoels were encounter-

Tahle 3. Crogs-reactions between balsam of
Peru, perfume, colophony and wood tars.

AL 102 paiients allergic to balsam of Peru

Substunce Positive  Positive
Substine No. <
Perfume 44 44
Colophony 17 17
Wood tars 21 21
B. 67 patients allergic to perfume
Substance Positive Pusyldtwc
No. T
Balsam of Peru 29 43
Colopheny 9 13
Wood tars 7 10

Tahte 4. Allergic reactions to ingredients of
vehicles which were not routinely tested.

Antimicrobial agents and antioxidants

No, of
cases
Chlorhexidine 4
Triclocarban 3
Ethylenediaming . 2
Chloracelamide 5% |
Chlorbutanol 5% 1
Chlorocresol 2 % 1
Thonzonium bromide 2 G 1
Tocopherol d-1-« 10 % {
Cloflucarban (e !
Surface active agents
Cationic
Benzalkoniam chioride i o 4
Benzethonium chloride (L5 G 1
Nonionie
Lauryl and myristic
acid dialkanolamide [ {

ed in 1.2 %% and to lanolin {as is) in 0.6 9%
of 2,126 cases (Table 2). Hypersensitivity
to formaldehyde was found in 1.8 9% of
those tested. The isotonic concentration of
propylenc glvecol (2 % in water} caused po-
sitive reactions in 0.2 4 of the cases.

Discussion

The difficulty of developing —hypoaller-
genic” products is 4 burning question, par-
ticularly in the cosmetic industry. Perfume
allergy is perhups the most serious, especi-
ally because of the paucity of appropriate
screening tests, Balsam of Peru has been
widely used for this purpose. The number
ol positive reactions has varied greatly from
one study to another, e, g from |4 % to
12.2 %% in the following investigations: An-
geling et al. {(1975). Bandmann et al. (1972).
Ebner et al. (1971), Ebner (1974), Hjorth
(1961), Lehmuskallio et al. (1973). Mene-
ghini et al. (1971). In a selected scries of
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patients with leg ulcers. Mallen et al. (1973)
found patch test reactions to this balsam in
20 out of their 100 cases.

In the present study, 4.3 % of the cases
reacted positively 1o balsam of Peru. Only
Lall of them showed positive test results to
various perfumes. The finding s in agree-
ment with those of Hiorth (1961) and Ebner
(1964), Efforts to develop fragrance lest
series have been made in Japan and in the
USA {Larsen 1973). It will be interesting
to see how these screening test series work.
So far. we have been very satisfied with the
perfume of a commercial aftershave lotion.
In fact, we have not seen a single paticnt
with a negative result to this particular per-
fume and a positive result to some other
perfume(s).

The problem of paraben allergy is ap-
parently less important in Finland than in
other Buropcan countries and the USA.
Bandmann and his co-workers (1972) pub-
lished a multicentre study in which 1.3 %
of males and 2.3 ¢ of females were found
to be aliergic to parabens. Tn the study of
Hjorth and Trolle-Lassen (19643, the num-
ber was 1.1 ¢, and in that of Brun (1975)
1.7 %, Only 0.3 ¢ of our 4,097 patients
reacted positively to parabens. Sorbic acid
allergy seems to be more frequent (L8 91,
but the number of cases examined is still
so low (606 paticnts) that definite conclu-
sions cannot be drawn.

The sensitizing capacity of thiomersal has
heen known for some decades (Ellis 1947,
Gaul 1958, Hanson & Méller 1971, Under-
wood et al. 1948). In Finland, this organic
mercury compound is used especially as the
preservative of vaccines. Nearly all people
under 35 years of age have been innoculated
at least against tetanus but also against per-
tussis and diphtheria. It seems probable that
thiomersal in these vaccines is the cause
of the high number of thiomersal allergies.

Hexachlorophene is a weak sensitizer,
and so apparently is Irgasan DP 300%, In

addition to these antibacterial agents, chlor-
hexidine is commonly used as an ingredient
of wvchicles in Finland, Unfortunately, it
was not included in the routinc test series.

Sensitivity to emulsifiers and other sur-
face active agenls has not been systemati-
cally examined before. Lanette O and La-
nette N (Hjorth & Trolle-Lassen 1964,
Bandmann & Dohn 1967) and Tween 80%
(Meneghini et al. 1971) have been found
to cause reactions only in sporadic cases.
On the other hand, triethanolamine allergy
is refatively common (0.9..2.0 %) according
to the literature (Angelini et al. (975, Fi-
sher et al, 1971, Meneghini et al. 1971). On
the basis of the present results, allergy to
emulsifiers is more common than to preser-
vatives. It therefore seems rcasonable to
continue tfesting with common emulsifiers.

Quaternary ammonium compounds  are
well-known sensitizers (Fisher & Stiliman
1971, Wahlherg 1962). Out of our four pa-
tients allergic to benzalkonium, two had
used hair dressings with 1 % benzalkonium
as an ingredient.

Wool alcohols as the sensitizer in lanolin
were also noted in this study. Researches
from both Europe and other parts of the
world have stressed the uselulness of test-
ing with wool aleohols to detect lanolin al-
lergy (Bandmann et al. 1972, Epstein 1972,
Fisher et al. 1971, Hjorth & Trolle-Lassen
1964, Sugai & Higushi 1975).

Formaldehyde as such is seldom, if ever,
an ingredient of vehicles. However, various
amounts of tormaldehyde have been de-
tected in tubes as a result of the degradation
of synthetic resins used as inner coaling of
the tubes (Tegner 1975).

Propylene glycol is hypertonic in concen-
trations of over 2 % in water. Irritant re-
actions are frequent when tested in hyper-
tonic concentrations under occlusion (War-
shaw & Herrmann 1952, Hannuksela ct al.
1975). In the latter study, frue allergy was
shown in 4 out of 1,556 patients. The pre-
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sent resulls are in accordance with the previ-
ous ones,

Conclusion

Allergic reactions to the ingredients of ve-
hicles are frequently seen in Finland. The
differences hetween the present results and
those from other European countrics and
the USA arc the rarity ol parahen allergy
and the unexpectedly high number of reac-
tions to emulsiticrs and sorbic acid.
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Non-proprietary names

Arlacel 83% = Sorbitan sesquioleate

Atlas G 1441% = Polyoxycthylene sorbitol
lanolin derivative

Atlas G 2162% = Polyoxyethylene
oxypropylene stearate

Irgasan DP 300% < 2.4.4'-trichloro-2'-
hydroxydiphenyl cther

Span 60% = Sorbitan monostearate

Span 80% = Sorbitan mono-oleate

Tween 40% = Polyoxyethylene sorbitun
monopalmitate

Tween 0% = Polyoxyethylene sorbijtan
mono-oleate
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