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Contact sensitivity to emulsifiers

M A T J I H A N N U K S B L A , MliRJA KOUSA AND Vt;[KK.() PlRILA

Deparlment of Dermatology, University Central Hospital, Helsinki, Finland

Common emulsifiers were tested in over 1,200 patients wilh ecztmia. Triethanolamine siea-
ratt; tested at 5% in pclrolatum caused irritant reactions in 9.5'/t of the patients. On the
othe]' hand, non-ionic emulsifying agents tested at 10-20% produced irritation in only a
few cases.

Alicrgic reactions were fotmd in 2.1 '/c of those tested. Lanettc, sorbitan sesquioleate, the
Spans'^, polyoxyethylene oxypropylene stearate, polyoxyethylene sorhitol lanolin derivative,
and triethanolamine stearate each eiieiled allergic reactions in 0.3-0.7 ''/r of the cases. The
Twcens''̂ ' caused an allergy in only two cases, hut glycero! monostearate caused no reac-
tion at all.

rive out of six patients sensitive to sorbitan sesquioleate reacted positively to the Spans®
as well.

"The patients allergic to one or more emulsifiers were also sensitive to several other sub-
stances included in our routine test series with the exception of four patients who reacted
only to the cmuisifyiug agents.

Key words: Dermatitis, coniaet (etiology) - emulsifiers - ointment bases surface active
agents.
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Several cases of emulsificr allergy were re-
ported by us recently (Hannuksela et at.
1976). rhc number of patients examined
was, however, so low that no definite con-
clusions could be made. Later, over 1200
patients with eczema were tested with eight
common emulsifiers, and the results are
presented here.

Patients and Methods

Between April I, 1975, and January 31,
1976 a total of 1,206 patients {.SO.S males
and 701 females) were seni for routine epi-
eutaneous test series to our allergy labora-
tory. The following emulsifiers were added
to the series: Lanette N, sorbitan sesqui-
o1cale.-Arlaeel 83® (Atlas), sorbitan mono-

oleate=:Span SO® (Atlasj, sorbitan mono-
stearate^zSpan 6Q''5"'' (Atlas), polyoxyethylene
sorbiLan monopalniilate--'rween 40'̂ '̂' (At-
las), polyoxyethylene sorbitan mono-oleate
= Tween 80® (Atlas), polyoxyethylcnc oxy-
propylene stearate = Atlas G 2162® (Atlas),
polyoxyethylene sorhitol lanolin derivative
= Atlas G 1441® (Atlas), glycerol mono-
stearate—Aldo 33® (Glyco), and trietharto[-
amiiie stearate. All these synthetic emuisl-
fying agents were incorporated in petrol-
atum. 1'heir concentrations are given in
Table 1.

Wool alcohols (30 Sr. in petrolatum) (Tro-
iah) were ineluded in the routine test series.

The epicutaneoLis tests were performed
with the ehamber method (Pirilii 1975) (Finn
Chambers, Epitest Ltd. Oy, Frederikinkatu
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Table 1. Reactions to synthetic emulsifiers and to wool alcohols

Substance

Lanette N®
Arlacel 83®
Span 60®-f-80®
Atlas G 2162®
Atlas G 1441®
Tween 40® + 80®
Aldo 33®
Triethanolamine stearate

All emulsifiers
mentioned above

Wool alcohols

Concentra-
tion in pet.

20
20

5 h 5
20
20

.5+ 5
20

5

30

No.
tested

1,206
1,206
1,206
1,206
1.132̂
1,206
1,206
1,132^

1,206

1,206

Allergic
No.

8
6
5
4
5
2
0
5

25

22

reactions

'/<'

0.7
0.5
0.4
0.3
0.4
0.2

0.4

2.1

1.8

Toxic
No.

4
S
4
0
1
2
2

108

reactions
%

0.3
0.4
0.3

O.I
0.2
0.2
9.5

^Triethanolamine stearate and Atlas G 1441® were tested in only 1.132 cases.

61, SF-OOIOO Helsinki 10). The occlusion
time was 24 hours, and the readings were
made about 20 minutes after removal of the
tests, and after 2 and 4-5 days after the ap-
plication of the tests.

All reactions were recorded. Trritant re-
actions were at their strongest on the i'irst
or second day, but disappeared or at least
hecame markedly weaker within 4-5 days.

Results

Among the 1,206 cases tested with various
synthetic emulsifiers, 146 (12%) showed a
positive reaction to one or more of them.
]n the vast majority of the cases, the re-
sponse was considered to be due to the irri-
tant properties of these substances. Most of
them. 108 cases, were caused by triethanol-
amine but only in 16 eases by other emulsi-
fiers (Tahle 1).

In 25 cases (2.1 %). the reactions were re-
garded as allergic (Tahle I). Glyeero! mono-
stearate did not cause an allergic reaction in
any patient, and the Tweens® in only two
eases. Other emulsifiers elicited allergic re-
actions in 0.3-0.7',̂ > of the cases.

Topical preparations containing emulsi-

fiers responsible for sensitization were tested
in 14 out of the 25 cases. The result was
positive in all of them.

Two patients had suffered from a very
severe eczema due lo various ointments. The
causafive agent was Lanette in one of (he
cases, and sorhitan sesquioleate in the other.
Fn three additional eases an allergie derma-
titis of moderate degree was derived from
emulsifiers (sorbitan sesquioieate in two ca-
ses and Lanette in one). Moreover, two pa-
tients with a positive epicutaneous test re-
action to Lanette, and one patient with a
positive reaetion to the Tweens® but with-
out any knowledge of clinical relevance of
these findings were subjected to a challenge
test. Two patients applied an ointment with
Lanefte and one patient an ointment with
Tween 80® as the emulsifiers t.i.d. on the
cubital area. An acute dermatitis with mo-
derate or severe itching was elicited in one
patient with a positive reaction to Lanette
and in the particular patient with apparent
Tween® allergy. Of the six patients sensi-
tive to sorbitan sesqttiolealc (Ariacel 83®),
five showed cross-sensitJvlty to the Spans®
(Table 2). Various polyoxyethylene deriva-
tives (IVeens®, Atlas G 2162®, and Atlas
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'Itibh' 2. Reaction patterns of 22 patients with
allergic reactions to various emulsifiers

Patient
No. Allergic reactions to

1 Lanette N, vioform
2 Lanette N, Atlas ("J 2162*, neoniycin,

bacitracin. dequaline,, balsam of Peru,
paraplienylenediamine, formalin, wool
iilcohols

3 I-anette N, Arlacel 83. the Spans,
Atlas Ci 1441®, wool alcohols, Uequaline,
liropylene glycol (2'-v. in water)

4 Lunette N, neoniycin. bacitracin,
tiequaline, balsam of Peru

5 Lanette N, balsam of Peru
() Lanette N. dequaline
7 LanetTe N, balsam of Peru
8 Lanette N, nfomyciri, bacitracin.

balsam of I'eru
') Lanette N, ben/ocaine

10 Arlacel 83"', nickel
1 I Arlacel 83'S\ the Spans®, dequaline,

vioform, neomyciij, bacilracin
12 Ariaccl 83̂ *>, tbe Spans®, neomycin.

bacitracin, dequaline
(3 Arl;(ct;l 83», the Spim^'^-
14 Arlacel 831^, the Spans*\ Hg. balsam of

Peru, tbiomersa!, wooU tars
L'̂  Atla.s G 2}(S2®. balsam of Peru, colo-

phony, wood tars, neomycin, bacitracin,
dequaline

16 Atlas Ci 2I62'J'', Alias G 1441®.
Ibc Tweens®

17 Atlas (i 2I62''^\ Atlas (} 1441®,
neomycin, bacitracin, vioform, potassium
dichromate. TMTD

15 Atlas G 1441®, neomycin, bacitracin,
wool alcohols

19 Atlas Ci 1441®, balsam of Peru
20 the Tweens®, neomycin, bacitracin,

r.MiD
21 Iriethanolamine, nickel, formalin
22 triethanolamine, propylenc glycol

(2''v in water), formalin
23 iriethanohimine, benzocaine
24 triethanolamine
25 triethanolamine

Ci 1441'"") gave positive results in one case

(Patient No. 1.6 in Table 2) who failed to

react (o othcf cmLilsifying agciiLs. .Simultane-

ous sensitivity to Lanette and wool alcohols

vv-as found in two cases.

Of the 22 eases allergic to one or more

emulsifiers, nine were hypersensitive to neo-

myein and baeilracin, eiijht to balsam o'i

Peru, seven to dequaline chloride, antl 12 to

various other substanecs. Only lour patients

iSid not react positively to any other oi Ihe

25 substances of our routine test series.

Discussion

Emulsifying agents, espcciany the non-ionic

ones, are usually considered to be harmless

in the eoncentrations commonly used in

topieal preparatiotis. This may be the reason

why they are not routinely tested and why

the manufacturers do nol give information

about the emuis-liers.

Recently, we reported several eases of

emulsifier allergy (Hannuksela et al. 1976).

Ihe results of the present study eotifirm the

previou.s ones suggesting Ihat aJlergy to vari-

ous synthetic emulsifying agents is more

eommon than has been realized thtis far.

Triethanolamine is the only one which has

previously been tested in a large numher of

cases. Hypersensitivity to it has been noted

in 0.9-2% of patients (lusher et al. 1971.

Meneghini et al. 1971, Angelini et ai. 1975).

The corresponding figure in the present

study was only 0.4 %. Lanetle (I and Latiette

N (Bandmann & Dohn 1967), Tween SO®,

•d\-\i.\ sorbitan monolaurate (Finn & Forsyth

1975) have been found to cause allergy in

only oecasioual eases.

Cross-reaetions between various emulsi-

fiers are oi' considerable importance. Stirbi-

tan sesquioleate and the Spans®, especially

Span SO® (sorbitiin mouo-oleate), are strue-

turally ciosely related, ntaking cross-reac-

tions understandable. On the other hand,

however, the correspondinj; polyoxyethylene

derivatives did not eause reaetions in pa-

tients allergic to the Spans®. The finding

thill two paljents .showed a)]crgie reactions
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to both wool alcohols and Lanette ean be
considered to be a eoineidetice rather than
a true cross allergy. Moreoyer, the vast
majority of the patients with emulsifier
allergy were hypersen.sitive to many other
agents, too.

Emulsifiers as surface aetive agents can
be expected lo eause irritant reactions in
epieutaneous tests. By removing the tests
after 24 hours and hy reading the results
three times during 4-5 days we were able to
follow up the reaclions at the test sites. Irri-
tant reactions were at their strongest usually
on the first day and as a rule faded away in
4-5 days. In fact, irritant reactions were
found lo be very few with the exeeplion of
Iriethanolamine.

In seven cases the clinical relevance of
the reactions regarded as allergic was eon-
firmed by producing an acute eczema using
an ointment containing the particular emul-
sifier.

The concentrations used in this study were
chosen according to the concentrations com-
monly used in o/w and w/o emulsions.
Tested with an ordinary patch test method,
triethanolamine is non-irritant up to 15%
(Bandmann & Dohn 1967). However, tri-
ethanolamine stearate tested at 5 % in petrol-
atum with the chamber method produced an
irritation in 9.5 9̂  of our cases.

Lanette can be tested undiluted (Band-
mann & Dohn 1967). However, 20% in
petrolatum seems to be high enough to de-
tect hypersensitivity.

One can only guess at the incidence of
emuisifier allergy in other countries. Since
the frequeney of sensitivity to parabens and
wool alcohols is higher in central and wes-

tern European countries and in the U.S.A.
than in Finland (Hannuksela et al. 1976),
reactions to emulsifying agents might also
be more frequent outside Finland.

This study concerned only a few of the
dozens of common emulsifiers. ll seems
worth examining the incidence of sensitivity
lo other emulsifiers, too, and the possible
cross-reaetions between them.
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