
tests to potassium
:rformed.

ces

. (1969) Gruppensen-
rol inderivafe. Derma-

greef, H., Pari js, M.
A retrospective study
rm 163 patients with

ulcers. II. Retesting
't logica 159, Z3I-238.
ler, H. (1969) Oral
tous contact allergy
roxyquinol ines. Acta
49,422426.
,,  H.-J. (1975) Patch
' l in Heidelberg New

Cross-sensit izat ion to
y-quinoline (DBO).
ì85.
. & van Ketel,  W. G.
uidel ines, p. 85. Ni j-
der Vegt.

;el ini ,  G. (1977) Be-
gy and new sensitivi-
h tests. Contact Der-

ervations on the per-
ity with reference to
lournal oÍ Derma-

Personal communica-

4., Kleniewska, D. &
ifigkeit der Kontakt-
peutica im Lichte ih-
:r Individualrezeptur.
sschrit't 161,462-465.
ater, J. P. (1973) On
tive patch test reac-
turpentine and nick-

)ermatology 89, 629-

Contact Dermatitis 1980: 6: 461-463

Nickel penetration through
rubber gloves

LroN M. Wnrl

St. John's Hospital for Diseases of the skin, London, England

positive patch tests confirm nickel penetration through rubber gloves. Dimethylglyoxime

(DMG) iesults indicate that nickel reactivity may occur where DMG testing is negative.

Ke-v words; Dimethylglyoxime - nickel penetration - rubber gloves.
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Mouridsen & Faber (1,973) showed that po- PVC glove material, respectively. The pat-

sitive patch tests to nickel sulphate (2.5 9o ches were removed at 2 days and read 20

pet) could be obtained even when the al- min later and again at 4 days. Patch tests

lergen was separated from nickel-sensitive with the glove material alon-e were also car-

skin by a segment of rubber glove material. ried out. At 2 days, DMG tests were car-

Similar tests using polyvinyl chloride (PVC) ried out (Fisher 1973) on the skin at the

material instead of rubber proved negative. patch test site, the inner aspect of the glove

During a recent investigation of an out- material directly opposite the Finn cham-

break of nickel dermatitis in an electroform- ber, and on the outer aspect of the glove

ing factory (Wall & Calnan L980), it was surrounding the Finn chamber. DMG tests

found that the inside lining of the fingertips were also made on serial dilutions (1, 0.1,

of the operators' used rubber gloves was 0.05, 0.025 and 0.0L 9o) of aqueous nickel

dimethylglyoxime (DMG) positive. sulphate solution.

This could possibly have been due to

spillage of nickel solution into the glove or

to absorption of nickel through the glove

fabric.

The following investigations were carried

out to elucidate this Point.

Methods

Patch tests were done on five lickel-sensi-

tfyg-SUbiggts using nickel sulphate, nickel

chloride and nickel sulphamate (all 5 %o

pet). The allergens were placed in a Finn

chamber and separated from the subject's

skin by 3.0 cm squares of rubber glove and

Discussion

There seems little doubt that nic*ke-l salts

pene_tra!9 rubber but qg1PJ"p- glove ma-

teriàI. îhe positive patch tests were always

direJtly opposite the Finn chamber and

rounded in shape. Negative DMG results

away from the chamber edge indicate that

the nickel allergen had not 'crept' around

the edge of the glove segment square. The

negative results with the glove materials

exclude these as a possible cause of the

positive patch tests.

The DMG studies indicate that concen-

0105-1873/801070461-03$02.5010 o 1980 Munksgaard, copenhagen
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Results

7. Patch tests using glove material

WALL

Patients

B . B .

S.D.

H.C.

B.C.

R.D.

Nickel Nickel NickelGlove mater ia ls - '
sulphate chloride sulphamate

Rubber
PVC
Rubber
PVC
Rubber
PVC
Rubber
PVC
Rubber
PVC

Rubber PVC
glove glove

-r -f

++

l*  
f  - f

1* 1*

+ J  J  Ir r  t t

2. DMG tests

a) On the skin at patch test sites
b) On inner aspect of gloves at patch test sites
c) On outer aspect of glove - adjacent to Finn chamber

On outer aspect of glove - at 3 mm from chamber edge

3. DMG tests on nickel solutíon

1.0 7o *ve
0.1 7o *ve
0.05 7o *ve
0.A25 7o -ve

0.01 7o -ve

trations of nickel ions less than 0.05 go in
solution ur" i"ffióiént to cause posiliv6
p"arctr tests-ìl- sènsitive subjects when there
is the added inf luence of rubber occlusiol.

' I  This could possibly be due to increased- gb-
i  I  sorption of nickel throush occluded sl in.'" 'rrriríúrli-* "x,rít-b;;h- 

o6iÍÍ. ,tu,.a lrrut
sweating skin enhanced solubi l izat ion of nick-
el, favouring skin penetration and ultimately
sensitization. This is perhaps not surprising
in view of Wells '  (1956) elegant studies
which showed that most nickel applied to
the skirr i: heid inthe outerlayers of thestra_
tum corneum, and deeper penetration un_
der normal conditions occurred only at
sweat duct and hair follicle openings.

+ + -
l l

t t

all negative
all negative
all positive

all negative

Nickel sulphate (0.05 7o) solution is equal
to approximately 25 pn/l which is slightly
above Malten & Spruit's (1969) threshold
concentration at which not even the most
sensitized patient showed a reaction in a
6-h cup test (10 Fm/t). Malten felt that the
cup test was a better imitation of real life
circumstance than the patch test.

It may be wrong to equate these concen-
trations with the levels of nickel needed to
produce clinical eruptions in sensitive pa-
tients. However, in the electroforming works
it appearod that.rubber glgvgs inay have
not only allowed absorption of nickel ions
butalso,_tr3_-E*a-gslgsw-9*_9$e9t,e;rhaqge-d

tbg-.abS_OrptipJl qf nickel ions into the der-
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PVC
glove

ìegative

legative
)ositive

legative

) solut ion is equal
which is sl ightly
( 1969) threshold

)t even the most

a reaction in a
rlten felt that the
ation of real life
ch test.

lte these concen-
nickel needed to
in sensitive pa-

troforming works

;loves may have
rn of nickel ions
effect, enhanced
lns into the der-

mis, thus increasing the chances of devel-
opment of sensitization and/or clinical reac-
t ions.

These studies repeatedly show positive
patch test reactions to nickel concentrations
below the level needed to produce a posi-
tive DMG reaction. Perhaps there are some
clinical situations, e.g. occlusion under a
watch or ring plus sweating, which could
simulate these patch test condit ions. How-
ever, the majority of clinical situations rele-
vant to a nickel-sensitive object would still
be expected to produce positive DMG reac-
t ions.
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