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Exposure to airborne glove powder contaminated with latex allergens is
known to provoke respiratory symptoms in latex-sensitized individuals. In
the commonly used wet-powdering process in glove manufacturing, powder is
applied by dipping gloves in a cornstarch suspension. a slurry. The slurry
is a potential source of allergen contamination of the powder. The protein and
latex allergen contents in five different slurries and in extracts from the
corresponding latex gloves were measured using the BCA assay and the
Igk antibody inhibition assay (EAI assay). Latex allergens were found in all
slurries and gloves. No correlation between the values of protein contents
and allergen contents was found. Wet powdering of gloves induce!
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latex protein contamination of the cornstarch.

Igk-mediated sensitization to natural rubber has
been recognized during the past 15 years as an in-
creasing clinical problem in glove-wearing hospital
and dental personnel (4, 8, 10, 11, 13). Contact urti-
caria and allergic rhinoconjunctivitis are common
symptoms, and anaphylactic reactions may also
oceur (10). However, exposure to airborne latex-
allergen-contaminated glove powder provokes facial
and respiratory allergic symptoms (6, 12, 14, 15) and
may make it difficult for sensitized personnel to con-
tinue working in jobs involving such exposure. Latex
allergen contamination of the cornstarch used as
glove powder is documented (1. 2. 4, 12, 14).

One way of preventing this occupational risk
would be to reduce the allergen contamination of the
powder. Important questions are, at what point in
the manufacturing process of gloves does the pow-
der become contaminated. and how could allergen
contamination be prevented or reduced?

Originally, mineral talcum powder was used to
reduce the stickiness of the latex materials. How-
ever, since the 1940s, cornstarch, which absorbs
humidity. has been the main constituent of glove
powder (3). In latex glove manufacturing, different
methods of powdering are used. Dry cornstarch may
be blown onto the finished gloves, or, as in the com-
monly used wet-powdering process, the starch may
be applied by dipping the vulcanized gloves into a
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water-based slurry. During the wet process, water-
soluble, potentiaily allergenic latex proteins may
leach from the gloves into the slurry and contami-
nate the powder. The same powdering slurry may be
used for many weeks, and hundreds of thousands of
latex gloves may be dipped into the same slurry.

To determine to what extent these powder slurries
are contaminated by latex allergens, the latex IgE
antibody inhibition technique (9, 16) was used to
detect and measure the allergen content in slurries
from various production units.

Material and methods
Material

Five Malaysian manufacturers (named A-E) of latex
examination gloves, supplying gloves to the Euro-
pean and US markets, provided six different corn-
starch slurries. The slurries were preserved with
0.15 M saline containing 0.02°, NaN;. The extent
to which the different slurries had been in use and
the numbers of gloves dipped into the slurries prior
to the sampling are presented in Table 1. Dry, origi-
nal cornstarch, ammoniated latex concentrates, and
corresponding gloves from the manufacturers were
also analyzed. An extract of Triflex® surgical glove
(lot 2D 7253M, Baxter Health Care Corporation,
Valencia, CA, USA) was also investigated as a latex



Table 1. Duration of slurry use and number of gloves dipped

Manufacturer Duration of slurry use Gloves produced
A 51 days 4200000

B <1 week 100000

C 14 days 2100000
D, 5 days 450000

D, 5 days 450000

£ _x x

* Information not available.

allergen reference. Dry cornstarch powder 110 wiv
suspended in 0.15 M saline was used as a negative
control.

Methods

The slurrics were examined as delivered. Extracts of

corresponding gloves were prepared as 110 w/v in
0.15 M saline containing 0.02°, NaN;. The extrac-
tion was performed for 24 h at room temperature.
Specific IgE antibodies to latex were measured using
the Pharmacia CAP System (Pharmacia Diagnos-
tics, Uppsala, Sweden). In the Igk antibody inhibi-
tion assay (EAT assay), the Pharmacia CAP System
was also used, with a pool of sera from three adult
patients who were clinically allergic to latex. The
patients were also positive in SDS-PAGE and IgE
immunoblotting to several latex components. The
pool was incubated with five serial dilutions of cach
latex extract. Good parallelism between different
samples was obtained. The extracts were compared
at 50°, inhibition. The inhibitory capacity was ex-
pressed in arbitrary units (U), in relation to an ar-
bitrary reference value of 1000 U (cytosol from Hevea
brasiliensis without ammonia). Protein contents in
slurries and extracts were measured using the Pierce
BCA Protein Assay'™ (Pierce. Rockford. IL. USA).

Results

The latex IgE antibody inhibition value (EAT value)
and protein content of the different slurries and glove

Table 2. IgF antibody mhibition {EAI] and protein content of starch powder suspensions
slurriesi and glove extracts from manufacturers A~E. Ratios between values are also
shown (EAlprotein}. Inhibitory capacity is expressed in arbitrary units {U) and protemn
content in mg/mi

Slurries Glove extract
EAl Protein EAl Protein
Manufacturer units mg/mi Ratio units mg/ml Ratio
A 88 0.26 338 51 0.08 638
B 38 0.15 253 67 0.12 558
C 0.7 0.38 2 8 0.14 57
D, 151 0.18 838 8 0.06 1300
D, 17 0.06 283 8 0.02 400
E <0.1 <0.01 <10 95 0.19 500

Latex allergens

extracts are presented in Table 2. The inhibition
value for the suspension of dry cornstarch was
<0.1 U, and for Triflex® glove extract, 140 U. The
ratios between the inhibition value and protein con-
tents of the slurrics and glove extracts are also pre-
sented in Table 2.

Discussion

It is essential to reduce the latex contamination of
glove powder in occupational preventive work among
latex-sensitized health-care personnel. Our findings
indicate the presence of latex allergens in the corn-
starch slurries used in wet-powdering in concentra-
tions that vary more than 100-fold. The results sug-
gest a possible risk of contamination of the glove
powder, since the water-based slurries in reality
function as a leaching bath for the gloves. Our find-
ings point to the possibility of reducing this contami-
nation by using alternative powdering methods. The
content of latex allergens is high in powdered gloves
and medical examination gloves, compared to that
in unpowdered and sterile gloves (17). Differences in
the manufacturing process are thus of crucial impor-
tance for the allergen load of the different gloves.

The amount of latex allergen leaching into the
powder suspension depends on the original allergen
content and the previous leaching of the dipped
product. Leaching of latex products is a procedure
known to reduce the allergen content (7). The effect
of factors such as water volume, temperature, and
number of leaching baths on the allergen content of
the final product is of great practical importance,
and is also being studied by the manufacturers (5).
Increased leaching, however, requires fresh water,
energy. and time. and is thus of significant economic
importance. and this will be taken into consideration
by manufacturers and consumers.

Since this study was done. improvements of the
leaching routines have been discussed by the manu-
facturers.

No correlation was found between the allergen
concentration in the slurries and the number of
gloves dipped or the length of time the slurries were
used (Table 1). However, factors of potential impor-
tance. such as the dipping time for each glove, the
temperature, and the water volume of the slurries.,
were not documented in this study.

Further studies on factors of importance for the
latex allergen contamination of the glove powder
may, however. be relevant for as long as powdered
protective latex gloves continue in common usc.
Questions of interest may be how far different types
of powder are prone to absorb and bind latex aller-
gens, and whether storage factors such as time, tem-
perature, humidity, and type of package are also of
importance.
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Protein assay methods are sensitive to interfering
components such as rubber chemicals. Residues of
these chemicals may be present in the examined slur-
ries and glove extracts. This fact must be taken into
account when interpreting the results of protein con-
tent.

The similar EAI values for glove extracts with
highly varying protein content (Table 2) illustrate the
importance of measuring the content of relevant al-
lergens in latex products. In addition. there was no
obvious correlation between allergenicity and pro-
tein content of the slurries or glove extracts (Table 2).
The lack of correlation found underlines the need to
measure the allergen content of latex products, and
not rely on an estimation of total protein concen-
tration when labeling latex gloves and other latex
devices for medical use.
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