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Feature: Health and Safety

Managing
glove-
associated
reactions

in the
laboratory

is becoming
ever more
important.
Here, Cisco
Robles gives
us a complete
guide to glove
associated
reactions

I F miy hands could speak, we might pay more arvention o the
condirion of our hands whils wearing gloves, With the massive

increase in glove usage’, it may not be a surprise that the incdence

of glove-associated reactiom has abso grown. Coupled with ncreased
u.‘|1'||:||||i-1i-::-|1 are the rhxlllf:l.:‘l] .|r|.|] the duration of l;hmr wse i the
Labsorarory, boch of which have increased exponentially in the Lt few
years. Alse we should nor ignore the contmibution of powder on glove,
J]"rIP \\'illl AOnstant I'L'IEM.I. '“-'J.‘uhjll.!_' I:-.rwznll [=F =g |.u|:i|1:.: |I'|f |1r|‘-|.1|r||1.

Whether it 15 |_1¢r1.-'|r|.|.| protection from chemdcals and biohazards or

protecting Liboratosy assays from contamination. gleves e o coitant
companien. By being aware of the causes and symproms of ghove-

associated reactions, we can contine io enjoy the protective ;\ruiw-.'rll:'ra. afl

disposable gloves and undermake the necessory hand care regime 10 reduce
thse risk of such conditions -.L;-w]npirl;'.'_,.

A commen fallacy is thar glove weasers can only experience nactions
when wearing natural rabber buex gloves, All gloves, whiether synirheric
or naruaral rubber Bitex, have the potential o dicit reactions in seme
individuale. The most commeon reaction is non-allergic irrisant contacy
dermatitiz .'!;!'J}'
40%-60% of all glove wearers experience this conditfon’, so if you use

e with all E'J-:ll'l' materiils. Ro

ghoves regularly in the Liborarory the chances are you will be affecied by
irritant contact dermatits, The next meost common reaction i .|||..':'!_'j.'

contact dermatitis, which again can be caused by all glove materials.

Huwever, as this s an allergy only those individuals that have the genetic

predispesition ro be allergic 10 4 cerain cher

J.“r.'r:,;rll are vilnerabde.
)

In is believed thar some of the population is porentially affected by
allergic contac dermatitis. The leaxst commaon reaction is namseal mbber
larex J."J'TN] which b spe ifs 10 the progein Fovmsd o maneral rubber
latex or cross-rescrive plant alletgens. Berween 0.8% and 7% of the
general population is reported 1o be potemtially susceptible to natural
rubber latex allerey®, Amongst health care workers the incidence of
namural rubber latex allergy appears 1o be higher, with a recent ssudy in

ol 99 2046 3.

v T

South Alrican l‘l:'\:l.}lll.ll'l n'i'ﬁr:i[lg a |1n'r-1|('|1n'

As we now know, the three glove associated resctions are irritant conmct
dermaritis, allergic contacr dermaritis and narral rubber lasex allergy:
Each has unlque characterstics that allow for distinguishing one from
the other.

Irritant contact dermatitis (also known as
irritation, irritant dermatitis or dermatitis)

Ieritane contace dermatins fs a |:||'-r|-J'|||'r!;u' condition and may be
caused by either nn|1-5|nn: relited or FIJWL'-J“ru,'i.IId;l,I irritants, Indesd
there are over 85,000 chemicals with the potential to cause irritant
contact dermartitis under the Il'glll condivons®, When ||1.1ki|:|_|.1 an
assessrnent of irritant contact dermatiiis 1t is |'u.-||,l|||| o remmember thai

there are bath ||-"-naj;|l'l'|1.'-:n'L:h"d and |__:|u'.-¢-ar¢-l.1mt conditions.

Mon-glove-associated irritant contact dermatitis

Among the multitude of everpday produces known 1o cause irritant
contact dermaritiy are detergens, chemicals In hand soaps, disinfecants,
sobvents, glues eve. Frequent washing and drying of hands have become
prart of the ;L|||:|' ].l|:s-m1t||1':.' FegLe, bue with ie comes the P-:lh:h:i.l!

to produce the dght conditions for frritant contacy dermaritis, In this
context, scalding hot warer helps vo break down dhe naural skin barries
propertics ||:.41;ing it more vulnerable, Wiih sudden changes in weather
conditions, the skin may bacome chapped and more susceptible to
developing freleant contact dermaris 15 you wear jewelery In the

liboratory, then Erricines can brusilel up belew or around rings particularly

if there is inadequare rinsing.

Glove-associated frritant contact dermatitis

Glove-associsted irciranes are chemicals, powder, endotexin, friction and
alr occhssion. Resldual chernicals are a concern iF they are ot removied
fromi the glove surface through extersive washing or processing, Pewder
is often used a5 2 release agent on the ceramic moulds or 1o facilitane

don

>>

1. It can have a drylng and abrasive cffect on the hands
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€€ eaving the skin vulnerable 1o cracking. Endotoxin is lragments
from the cell wall of dead grame-negative bacteria. [ is an infammarory
substance and is typically associated with imiant contacr dermariris.

It is ubiquitous in maoure and is nor eliminated by serilisadon.
Endotoxin has also been reported o accelerate the rate of sensitisation
i allergens. Friction and air occhsion are often overlooked when
comsidering the causes of lreitant conor deematinis, Ir happens when
the glove fits voo rightly and rubs continuously against the skin.
Compounding this condition is long-term wer work or excessive
sweating that creates 4 soqgy condition on the skin surface, l:n'ihg_ the
cells more vulperable va fdetion and abravive freitation,

Typically the anser of spmpromi is evident within mines vo hours
after the gloves are donnad, [nirial symprems often include redness,
iching and & burning sensation. In its chronic stage irritans contact
dermaritis can lead o the thick, dry crusry skin, papules {small, hard
].1|.|.r|1p1.]. blisters amd sores. The aceumulation of sweit next o the skin
is a fearure of alr scclusion and can lead 1o another ferm of irritam
contact dermaritis known as dyshidrosis. Here vesicular skin eruprions
on the hands can eventually burst causing considerabile discomfort. Ir
is lmportant to note that if the Irriation §s asociated solely with the
L"ln'nr.s. I.Eu: irril:.u'ﬂ :}'nll“ affs dfc |:u:|r|:|:.||.|:.I cn:lﬁ:ll:d to I:|'|£' Flige M'sln't‘r
contact.

Action for managing irritant contact dermatitis

* Consult your supervisor or ecoupational health professional.

= Select natural rabber litex o symthetic gloves that are low in reifidual
chemicals and endotoxin (e.g. wie gloves that have an undergone
testing for irritation such as the Primary Skin Irritation Test),

* Wear a larger plove 1o increase air circulation uniil hands heal.

- {:Iu.nge ],"'Imw.-l. maore I'rrql.wnl.l.:.r o allow alr to gt to thie hands if
gloves are worn for long periods.

* Wear powder-free gloves,

¢ Implemient hand care regimen, using skin creams vo restore natural
barrier properties of skin, However, note that petroleurn-based creams
|'|u:.' ..lzsr.ldn nat IJI“J[ ruhbcr |d.u.-.|'_

* Wear glove liners, but be sure o replace them every time gloves ane
changed, Please noae thar glove liners do nor replace hand washing.

Whilst irritant contact dermatitis may not be a serious oocupational
Ilness, it can lead 1o more serious condidons. As i s difficult 1o
adequately serub hands that have open eracks, lerian eontac
dermaritis can reduce the effectivencss of hand washing. Dn this way,
microoeganism such as saphylococeus can colonise the open lesions,
Iheret!}' inl:rfa.ll'ng the risk of infection. Furthermore, the FUp e af
the skin's natural skin barrer can facilitare the enery of allergens. In this
coftext 1 has been demmonstrated thae lacex protein penetcation was 1%
for those individuals withoue ireiane contace dermaritis, but 23% for
those with irritant contacy dermariis’,

“Whilst natural
rubber latex

allergy is
comparatively
scarce, it is
possibly the
most feared due
to its potential
to cause
anaphylactic
shock.”

Allergic contact dermatitis (also known as Type IV,
Delayed Hypersensitivity or Chemical Allergy)

Only these persons whe are genetically predisposed 1o specific chemical
allergens are susceptible 1o experiencing an allerglc raponse. In
common with other allergies, repeated exposure 1o the specific allergen
sccelerates the semitisation process wntll that individual’s personal
theeshold is reached. Once this i achieved, subsequent expasure 1o the
J”ngn will trigger a redction, Urpc:lll]!ng on 1||r|‘gm exposiire anid the
genede prefile of the individual, the process of senditlsation may take
days. weeks, months, years or never. In commeon with irnitane contace
dermatitis, it i imponant 1o disinguish berween nonsglove associaned
and glove-sssociared allergic contact dermariris.

Mon-glove-associated allergic contact dermatitis

With mere than 1800 substances having the potential te cawe allergse
contact dermatitis® it is important to ake a holistic view when trying
ta identify the source of any dermul reaction. Consideration should

be given 1o waps, detergenis, lotions, jewelry, nickel, fragrances,
glunaraldehyde, quaternary ammonias, formaldehyde and many other
subntance in the hi‘nwa:ury, hoame and owdoor environment.

Glove-associated allergic contact dermatitis

Tee rrain agents I‘l:'lPﬂh!El:[l.‘ for ghove-related J]!EI;E_,JE contact dermmatitis
are vulcanisation accelerators (rypically thiurams, thiazoles, carbamaes
erch, which are used routinely in the manufacture of natural rubber
latex and nitrile gloves, However, ather chemical comact sensitisers are
plasticisers, seabilisers, anuoxidanes, biocides, preservanives, processing
agenii, donning agents, colerams e,

More recently it has been discoverad thar allergic contact dermatitis
can be detived from the laex irself, with Sommer" reporning a
prevalence of less than 1% in a study covering 2738 patients.

Allergic contict denmatins comes in vardoos clinical forms, starting
with an acute reacrion (after an initial conmer with the allergen)
through to the chronic form (associared with persistent contact with
the antigen). Symproms ar the early sage include redness, swelling.
armall bliseers and IIIEI1EI1E. I des chronie form, these smpLorms may
be accomgarnied hj' Lt!‘}", thickered skin, x'ujling,-. drjn:lm. opei lesions,
development of papules cte. Typically the onser of symproms is & 1o 48
hewrs”, Whilst diffeeerniating allergic contact dermaritis fram frefant
contact dermatitiv can be difficule, it is important to eemember that
whilsr glove-sssociaved irritane contace deemaritis is confined o the
area of glove contact'” the symptoms of allergic contact dermatitls may
exrend up the arm beyend the area of glove contact.

Proposed action for managing allergic contact dermatitis
As diagnesis can be difficult, paich testing may be nevessary, Here a
r.ansr orl.l”n:'rsml afc ulni -¢nwr|n5 1|1r: (1150014 rmi.lucllth* CTMCOHEN I.-:l‘n.l
chemical contact sensitisers e.g. vulcanisation accelerators. Often a
sample of borh sides of the smpes glove are wsed in the parch rese, As
powder can act as a vector for chemical allergens, it is imporiant 1o
recognise the porential benefit of having a powder-free policy with a
view to limiring allergie contact dermatitis. Oeher action that sheuld be
comsidered is as lollows:

+ Consuli occupational health and a dermatologist if symptoms
persis,

* Switch to gloves documented 1o be low in residual chemicals and low
in chemical coneacr senstiserns.

¢ Sclect powder-free gloves only.

« Wear cotton or nylon glove liners, b be sure 1o replace them every
time gloves are changed.

L IIIA \Ehx”in: {'Iln:ﬁlral J-Hl'l'ﬂ-'ﬂ hn !mn del“lmd I1:wus_h rurn.‘h
testing, switch to a glove mamifacoared withour this chemical.

+ Taking inte sccount the likefihood of non glove-relared causarive
agenis, consider alternative allergen conract avenues e.g. the acceleraior
thiwram is found in fungicides and adhesive materials™.

As selecring gloves thar are low in chemieal contacy senaitisers is
important for limiting the risk of allergic contact dermanitds, request
from rhe glove manufacturer high performance liquid chromatography
HPLLC) or thin h_}'rr :hmmamgmph'_r (TLC) rewt data 1o demonstoite
that it was nor possible 1o detect the most commonly used chemical
contict sensdtivers in the ijrﬂ. Toald in l!ﬂrm:ih]ns whether the
ploves have low levels of residual chemicals, seck confirmation from
the glove manufacourer that the gloves have undergone sensitisation
Imling.
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Matural rubber latex allergy (also known as
Immediate Type) Hypersensitivity, Protein Allergy
or Type I)

Whilst naneral rubber Latex allergy is comparatively scarce, it is possibly
the mest feared due 1o its porential o cause anaphiylaciic shock. In
common with J|lrrgj'c contaet dermatitis, bt is dose and uledqrndrm.
Matural rubber latex a|.|rrm.' i an :i|:|:|.1:||||||.|.'|1_'.]nh||||:r| E rig‘]ﬂ antibody
miexliatad JI!FI.'N' ami] oply thowe Individuals that are ;rm.'lia[l}'
predisposed 1o sensitisation to a specific litex protein are vulnerable. OF
the reponied 250 protein peptides in raw loex, abowt 50 are reported w
have the allergenic porental capable of inducing the producrion of IgE
antibodies. Successive r|1.|]|n|pﬂ |.1}' the '|.pn."if'u' Larex protein .1]|n|_:{'r|
incretses the production of IgE amibodies and leads 1o increasing
sensitisarion of celli. Clinical ST u!ml::-p when the individual's
unique “smptom threshold limic is reached. Onee a persens spmpiom
threshold level is reached, subsequent contact with the specific protein
J|!; v caiiey The sensiied celli 1o relese i1:|:||ru|.1-|nbn-g.|'.'.:1 e iagors
such an histamine.

When discussing the mechanism of naneral rubber Lavex allergy, ic
i irn!:ll:-rtunt 1o understand the correlation between [ood aunlrgiﬂ and
larex protein allergics. Individuals who are allergic o food like avecades,
banaruis, chertles, chestnuts, kiwds, melons, pestches, pears, tomaroes eie,
may havie a higher probabiline of developing a latex protein allergy. In
view of the cross-reactivity berween namral rubber laex procein allergens
and many commonly encountered plant allergens, any individual
presenting with one or more food allergies should be screened for naural
rubber Lirex allergy. Similarly whilsr the padivonal sources of exposure
1o atuaral rubiber Litex allergy in the liboratory are direct skin or mucosl
comtact, glove pnmlﬁ can be an important vector for triggering resctions
generated by inhalation of serosolised allergens.

Onee an individuals’ RyImpioan threshold is reached, the omset of
symptoms may occur within mintes 1o an hour afier exposure o the
allergenisl, hence the aleernative name for nanral rubber Loex allergy
of immediate type hypersensitivity'®. The inivial symproms of namneral
rubber Litex allergy are efien inching and ringling, burwith time may
present in varfous forms. The Imlcnlhl of this reaction 1o exhibi
'Ij'ltn'llil.' symploms amd progres (o Jmpl!l.}ll.l.'l!l'x shock b urijepue 1o
natural rubber Linex :1|lrr‘g:|'. The pruf-lrr of marural Fubber latex J”nr‘}' Is
shared with penfellling shellfah and petnut allergies.

The potentially serious symptoms associated with natural rubber Litex
myeans thar this reacvion is likely 1o remain in the spordight. Repors by
the TUC that natural rubber latex Jllrl:[.:.-' is the third ]emEing caitse of
occupational asthma in Evrope'’ and encouragernent by the Health
& Safery Excoutive 1o seck larex-free solutions™ means char this wrend
Is Nkely to continue. Against this view {5 the increasing evidence
emerging from Germany'’ and Finkand ' suggesting that wearing low
pmli.'ill ||nr|rp-cvm.lrrn.{ |:u|||:u| rub-'lt'r |.11rs E]I.ﬂ'ﬂ p‘wll}' rﬂ||:u.'r: (1173
risk of allergic reactions. Likewdse the comfort and barrier properies of

natural rubber ltex sre well documented. However, for laboratory stadl

it shoubd be noted that the risk of natural rubber bitex allergy is likely 1o
b higher than dhar lor the general population, as repeated use of nanaral
rubber Litex gloves can increase the risk of sensitisation, [n addition. the
widespread use of organic solvens in the laboratory may render mamral

rubber Litex ussuicabsle Far wse,

Action for mtnaging rettuarl rubsber latex Jllr‘r:;!,'

» Notiy your supesvisor.

» Consult Oceupational Healdh,

* Avoid conacr with produces made from naturd rubber L (e.g
rubber bandy, |.|.||1'jr..1| sk, :.yn'rlp:s, b ng e1c) and wear l':|'l'll1!.'1||.
gleves,

. Hﬂ.]llnl thar individuals wering slm‘n in the wutl&.}"l.]r.'c. e |.1||],‘
powder-free luex or synthetic gloves,

* Notify your colleagaes, GF and densist of thiv allergy  wear 2 medic
:|||c:| l'!r.:ml.ﬂ.

* Learn 1o recognise the symptoms of ratuml mubber laiex allergy,

* Be aware that sympooms may develop after conact with cross-reactive

al]:-rpm:.

I our hands could Spﬂk, we wiould be more sware of the
potential of our ghoves to cavise dermal reactions. We would also kmow
thar in the liboratory there are exvernal facvors such as soaps, disinfecrams,
skin creanmm ete that can conribie 1o the prodlem. Whilse navral rubsber
latex allergy is potentially the miost serious glove-associated reactions, the
risk it restricred to natural rubber gloves and a eclarively small proportion
of the general pepuliion. Allergle contacr dermanis bs more lrequently
encountered and can be triggered by all glove materialy, Irricant contact
dermutitis is a non-allergic condition thar can atfect us all and is relarively
comEnon 1o the exXtent ihear all ﬂll us i ihe hhurjmr}' arg |!'l¢¢l.}' o
experience this dermal resction. Like allergic contact dermatitls, all glove
maserizls have the porential o dict irimn concr denmarits.,

Whilst the increse in glove-associated rescrions cornclates closely with
the incresse in ghove use in the liborarory, there are simple actions tharwe
can take to recdice the dsle As the mole 41an1m!rr Is aszociaed with all theee
rEACHGn, |1yinlrndll.'ing i [Nm'dm-rrr\c lboraary we have .Llr.u.’tj- takeen
an |I11puﬂ:| ni sTegy 1o |l'1.u'up'tlg Slultumh!nl reactiond. Glove selection
o the busis of their suitabiliy for the wark we are dofng or secking gloves
that have bow chemical residues is also imponant, For natral mabber e
gloves, selecting gloves with low Laex pracein is crucial, -

For refarerces see articls on hbinewscouk fromdnd januasry 2008 sciscasobiesishethoentfic com
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Measuring up

With a simple step-by-step guide to successful measurement, the Jemnway
Genova with Dataway PC software brings an intalligent and flaxible schution
to life sclance analygs

® Data acqursition from Jenway spectrophotomaters, pH & conductivity meters
® Automatic detection and set up for all connected instruments
® Log data in tabular or graphical form

® Direct export 10 Excel spreadshests

® Werk with multiple mstrumants on up 1o four com perts

For more information please call +44 (001371 G20122
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