
Copyright © Miink.sguurd 1997

CONTACT DERMATITIS

Contact Dermatiti,',, 1997, 36. 44-46
PrinU'd tn Demmirk . AU rights rcsi-rved

A case of contact dermatitis due to impurities of
cetyl alcohol
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A 29-y'ear-old man being treated for itchy lesions on the ampuUilion slump of the thigh became
allergic to betamethasone \alerate and getilamicin sulfate cream (Riiideron VG"). Closed patch
lests with all the ingredients of the cream revealed positive reactions to cetyl alcohol 30'̂ ;. to 5'>;i
pet. Gas chromatographic analysis of the cetyl alcohol in the cream base detected stcaryl alcohol
(C,j(), myristyl alcohol (C^) and lauryl alcohol (C,.) in addition to the main component of cetyl
alcohol (C|f,). Patch testing with 99% pure analytical reagent grade saturated alcohols (Cm. C,,,
C|2. C|.i. C|4. C|s, C|f,. C[7. C|s, C|9, C'lo) showed tiegative reactions. Thus, it is concltided that
some minor impurities in cetyl alcohol not detected by gas chromatography might be the cause of
this dermatitis.
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Cety] alcohol is a liquid, primary, branched chaiti,
C](, alcohoi, made up of an array of isomeric com-
pounds maintained in constant proportion by a
complex manufacturing process. It is used in eos-
metics as an emollient, emulsion modifier and
coupling agent, and in Pharmaceuticals as an
emulsifying and stiffening agent. This is a report
of a case of contact dermatitis possibly due to im-
purities in the cetyl alcohol used in Rinderon VG"
cream base.

Method and Materials
Ca.se report

A 29-year-old man underwent a left above-knee am-
putation for osteosarcoma in I9RI and had since
used an artitieial litiib. In the summer of 1995. he de-
veloped itchy lesions on the amputation stump and
was treated with erythromycin {Ilotycin-') and
getitamicin sulfate ointments (Gentacin"). and be-
tamethasone valerate and gentamicin sulfate
creams (Rinderon VG"'). but the lesions got worse.

Patch testing

The patient was patch tested with plastic parts oi'
artificial limb, smoothing powder, topical medic-
aments that he had used, incltidinc Rinderon VG"

cream, the European standard series (Trolab®). all
the ingredients of Rinderon VG" cream supplied
by the manufacturer, and 99'^. pure analytical re-
agent grade saturated alcohols (Cn). Cu, Cp. C,,,
C|4. C|5. C|(,. C|7. CjM. C|<,. C ô) purchased from
Nacalai Tesque. Closed patch tests were performed
with Finn Chamber" technique. Reactiotis were
read at D2 and D3 according to the recommenda-
tions of ICDRG.

10 nortnal control subjects were patch tested
with the cetyl alcohol used in the cream base and
petrolatum.

G'(/.v chromatographic analysis of cetyl aleohol

The cetyl alcohol (Cu,) analysed was that used in
the Rinderon VG" cream. The lOO'Vu pure cetyl al-
cohol (CK,), stearyl alcohol (C|s) and the 99.8%
pure myristyl alcohol (C14) were purehased from
Wako Pure Chemical and the 99.6'y;i pure lauryl
alcohol (C12) from Nacalai Tesque and used as
standards. Organic solvents used were of analytical
reagent grade.

0.5 g of cetyl alcohol was dissolved in 50 tnl of
dehydrated ethanol. The gas chromatographic sep-
aration was carried out on a model GC-9A gas
ehromatograph (chromatopac C-R5A. Shimadzu.
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Ltd.) with a 2.1 mX3 mm i.d. glass column packed
with 5"/, OV-IOI on g-Q 80-100 mesh.

Results

Palcli testing
The patch tests revealed positive reactions to Rind-
eron VG"' eream. but negative reactions to plastic
parts of artificial limb, smoothing powder, other
topical medicaments (Table 1). European standard
series allergens (Trolab" '̂) were negative except
wool wax alcohols (Table 1). The patch tests with
ingredients of Rinderon VG" cream revealed posi-
tive reactions to Rinderon VG" cream base and
cetyl alcohol WA' to 5'!-:̂  pet., but negative reac-
tions to other ingredients of Rinderon VG" cream
(Table 2). Patch testing with 99'!/;, pure analytical
reaiient urade saturated alcohols (Cm. Cu. C|:.
Ci.,"̂  Cu^C,,. C,(,, Ci7. Ci«. C,g. C.,,) purchased
from Nacalai Tesque revealed negative reactions
(Table 3). 10 normal control subjects showed nega-
tive reactions to the cety! alcohol used in the cream
base and petrolatum.

lable I. PalLJi tcsl results wilh plastic parts of arlificia! limb,
smoolhini; powder, topical nicdicaincnts and the European
sUtndard series (Trolab")

Tubli' 3. Palch tcsl results uilh
grade saturaled alcohols

)"u pure analytical reagent

Substance D2

plastic parts of artificial limb
smoothing powder
Rinderon VG" cream
other topical meilicamenls
(2 kinds)
standard series allergens

wool wax alcohols
others

while petrolatum as is
distilled waler as is

Table 2. Patch test results wilh ingredients o\' Riiuieron VG'
cream

Substance D2 D3

Kinderon VG'̂  cream
betamethasone valerate
O.l2"/upet.
gentaniicin sulfatc 20''^ pet.
Rinderon VG'' cream base
cetyl alcohol^" 3O'l''.i pet.
celyl alcohol 10"/.. pet.
cetyl alcohol 5'''!. pet.
cetyl alcohol 1"'.- pel.
ingredients of cream base other
than cetyl alcohol

while pelrolatum as is
tlislilled water as is

pet. : petrolatum.
•" Cetyl alcohol is a produet used in the cream base without

purification.

Substance D2 D3

d o 19.6':^,pet. (1.
Cii 21.3% pet. (I .
C | . 23.1% pet. ( i .
C,., 24.8% pet. (1.
C|4 26.5% pet. (1.
C|,28.3"/i, pet. (1,
Cl,, 30.0% pet. (I.
C|7 31.7%pet. (I
C 33.5% pet. (1
C|y 35.2% pet. {1
C20 37.0% pet. (1
uhite petrolatum

24 niol/kg)
24 mol/kg)
24 mol/kg)
24 mol/kg)
24 mol/kg)
24 niolkg)
24 mol/kg)
.24 mol/kg)
.24 mol/kg)
.24 mol/kg)
.24 mol/kg)

pel. : petrolatum.

Gas chroDialographic analysis oJ celyl alcohol

In the gas chromatogram of the cety! alcohol
in the cream base. 4 isolated peaks at the retention
time corresponding lo the standard samples, i.e..
cetyl alcohol (Cu,)'̂  stearyl alcohol (C|«). myristyl
alcohol (C14) and lauryl alcohol (C,.), were de-
tected (Fig. I).

Discussion

The skin of the amputation stump while using an
artificial limb often becomes maeerated from long-
lasting friction, pressure and sweating (1). Such
conditions predisposed the patient to the deve!op-
ment of allergic contact dermatitis due to topical
medicaments.

The results of patch testing in our case revealed
positive reactions to the cetyl alcoho! used in the
cream base. According to the manufacturer, cety!
a!cohol used in cosmetics contains 50 -6O'yii cetyl
alcohol (C16), 30-35'yi, stearyl alcoho! (C|s) and
10'^ myristyl alcoho! (C14) (2). Gas chromato-
graphic analysis of tbe cety! alcohol used in the
cream base detected cetyl alcohol (Ci^). small
peaks of steary! a!cohol (CIK). myristyl alcohol
(C14) and !auryl alcoho! (C12). Hence, we patch
tested with 99"/, pure analytica! reagent grade
saturated alcohols (Cu,, Cu. Ci^. Ci,i, C14. C15,
C|6. C|7. C|s. C|4. C2()) and observed totally nega-
tive reactions. We have to speculate that 1 or more
substances not detected under our experimental
conditions could be the cause of the allergic reac-
tion in our case.

There are several reports of contact dermatitis
due to cetyl alcohol (3-7). Hannuksela et al. (5) re-
ported that the real cause of contact hypersensitiv-
ity could be impurities in commercia! batches so!d
as cety! a!coho! (C,(,). because chemically pure cetyl
alcoho! (Cif,) had not produced a positive patch test
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Analytical conditions
Column : 5% OV-101 on g-Q I

2.1m X 3mm t.d.
205 degree C
275 degree C
He 50 ml/min
FID
Dehydrated ethanol

D-100 mesh

Column Temp
Detector Temp
Carrier gas
Detector
Soivent
*peak corresponding to Ihe solvent.

0.00 2.37 4.75 7 13 9 50 11.88 14,26 16,63 19.01

Retention time (min)
Fig. J. Gas chromalographic analysis of the cetyl alcohol used in the cream base.

reaction in 6 of iheir 7 patients with an allergic patch
test reaction to Lanette N* (90% cetylstearyl alco-
hol and 10% sodium cetylstearyl sulfate) or Lanette
16"̂  (92. rM, cetyl alcohol (CK,). 3.3'^ stearyl alcohol
(Cm) and small quantities of C^-CH alcohols) and,
moreover, the particular patient with a positive
patch test reaction to chemically pure cetyl aicohol
(Cifi) had not reacted to this chemical in the re-
peated open application test (ROAT).

Non-specific irritation by the alcohols them-
selves could be ruled out for 3 reasons. 1st, 30%
pet. is the standard concentration for patch testing
suggested by Fisher et al. (8) and the results of
patch testing in our case revealed positive reactions
to it at as low as 5% pet. 2nd. the cetyl alcohol
used in the cream base produced a positive patch
test reaction 3x. that is, December 1995. February
1996 and March 1996. respectively 3rd. no positive
reactions occurred in 10 normal control subjects.
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