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Abstract

Hai rdressers ar e taught t o use gl oves when dyeing
recommendabl e for ot her commgp héeaylrerdecki asmibnset,-2 nadbieamit chea
sul phat e2matnfdoxy mphkewnlyl enedi ami ne. The gl oves used i n
gl oves commonl y sol d wi-utshe hvaerre diyrevse st 0 g athedne 7 vol unt
tol uz,pdd amine sulpphaetgl eamedi ami "nen wwirteh teerst@mlen chamber
examine the permeation of chemicals through gloves (vi

condition of permanent hair dyes. The nitrile gloves us:e
good capacity of protection was found with t he puosley ehtahiyr
dy e, when tested with the same hair dy e. The advice to
permanent hair dyes currently available on the market.
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Introducti on phenyl enedi-RMMD)h.e NMEeover, t h
Hai q ) q tffect oft the gloves supplied
air resser i s adurei stko occupa 0 .

y e |,ntpen(J upse‘oandwocnen'lt[avéSnlng

we-wor k and exposur e t o a mul titude of chenw ahl
] ] ) was evaluated t s ame
substances giving rise t o both 1T rritant and fOSS|bIe

. ) ) ) q t't'aCCOArldlngdtodth'e man u ac'g[urer

a ergic contac ermatitis. rea ur.i n educati on,
g . use wer_e Cyonssmdetra%b_d eﬁczomattegenar

protective measures are taugpt. Even so, halrdr.ess'er%

] ) P yethyl ene or P_olyV|ny chl
run a high risk of occupational hand dermatitis and it

i mportant thagiveadvibky occupathi®ngim was to ensure th:

der matol ogi sts ar e accuratdefWilt nforedd®q cpPgsumpd / hair
hair droeascsteurass work exposur @Ml prHsed Pyoducts, both
measures. Studies have sROWN ST @1t iggdy Oaltdiignndal|y use.
programmes aiming -workni ni eb&"hg &8ed on the previous
correct use of gloves andladdidsSHIPPNRno WX YRtL e FH@ad s s

correcgkin car e, actual lyanfimpebas! whpPpsndor hairdres
conditions [1, 2]. However 97 8QUP%c8ht 918Y¥EFt WRAE DRSHn C°
that , despite educationalCar® Pdrod s st ol Sq s Mgl m° .

apprentices are stildl ahandcredabedselsktiobn aocfuhreaingdye
eczema [ 3] . Furthermore t he s thlatig drfersesmr spreeéemud o st udi
acquire hand dermatitis aféreposonmrley [ab6,f eM .y eEafrfsorwesr kwer «
According to Lysdal et al . whdie 1t me Dealmau rki nhga i srudbr setsasnecr es
remain in the profession onomevemigeat ifomr rBamMgeyears and

where hand d:ﬂarcnettnim)hsréasonMaftoerriIaefr:gvi&nq\,le,[hodS

the trade [4]. Subjects

Gl oves are wusually evaluated with regard o t
. . . Seven volunteers (6 femal
protective/ muisitiutdg eisn [ 5] . 1Hg(e)s\évever t he di 5 7
. .years, medi.an age ear
hairdressers wear the gloves .X thelir da|al vgork, _tyh
. stuaﬂy. They had been  p-T®%i ous
gl ove i s exposed t o wear ao/n_ teart, Iwater andt a q
. . . ) 6 in etrol atum et . an
mul titude ofmohemlrceealls.stAcDevaIugtlton oftf Cp t) |
. _ . epart men o ccu |ona
skin protection provided by g gﬁove woul d % pah ve
) L . er.matolo%}% rgDOE i n mo ,
by per fjom mpmpgowocati on tests with co only
: ) ++ _Ofr + + + react|ons_a?cord|n
used hair dyes, comparingn di fferent Blove mat er.i
. . Contact ermatitis Researct
previiowuwswitwady [ 6] we have shown _that wi t h
. criteria .8, 9] . Exclusi on cr
regard t-oo | ohuariirng product s containing .
. . frag[rar]ces and rubber deri vat
pphenyl enedi amine (PPD) the ni rl e gl ove was su[:)er|or.
. recrU|t%d b¥ Phon_e ca # The
In this study we wanted to test the protective effect o]
. de‘alled informat,i on or}1 the s
gl oves further since not only PPD 1 s used as air
colouring substance and hai% @¥&S ng also is performed at
home wher e exposur e condi timwe niatnrdi | egl plveves of di f
recommendations may be dif fwireylt. glove wer e investigate
Aims of the Study provided in the -hpoantek algaei ro fd yteh
. investigated with the same dy
We wanted to verify the protective capacity of
. . . a in 5 of them al s’o. u5|nﬁ 3
both nitrile and ponV|nyI chlo_r|de gLoves against ai
L . egat.i ve co {%rlmlvetl(i;.emadle-l of |
dyes containing PPD, and i estlgnate t, capacity whe
. % I?/et y | ew e kaglichoyhloelne I"ami nat e
exposed t o hair dy e3 ,-&¢ @ mt |n n g tol uen’e
afety Product s by Honeywel |
sul phat eTD#&()2, 5andmet?.|oxy-r|vrethyl .
n“own protective ability aga
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Tabl e 1.] oLviesst toefstged.

) Thi cknes|s mm) ,
Gl oves, Manufacturdateri al a Source of selection
Me as u’r ed

Semper'@,&amderit Nitrile 0,08 hairdresser in Malnm
Pa rus su i & yinyl owdler ed
i PP ? PonanyI C,hl®rideghairdresser in Mal m

Papyrus Supplies

Pa T w lies nitrille indi ol fine

Py »Pp ) d Nitr|leg 0,13 hairdresser in Malnmnm
Papyrus Supplies
Pl astic gloves contained in Schwarpgcont ai ned in Schw

) - PoIYethEIem,eOC% )

kopf hair dye (Natlura & alsy 590 hair dye for home u
4B8silver shield, NBEYOH/ BE Ha0miely@vede |l |[used in the chemica
a: mean value of 3 measurements
b: according to our analysis with FTIR
Thickness on palm/ back of the gloves measured at aur | a

t heehatme dye was analysed with Fourier Transform Infrare

used. Chemi cal I nvestigation of Hari
Hair dyes Hi gh performance | igRL@) ch
Three permanent hair dyd%s?!ysds eOfIIt_)heiH@éﬁdéié(es was
for professional use (HD'ES“?t,hO_dL. dceosnctra'ibneidngb3’PP’°IDnte'".n'
( HDRPPD) , 1 containing cdgteqghphiang s pHPRP camdenz, 5in
( HBPDS) | 1 chtEPﬁ’iDni(-MIEPpPDadeOIOUHng creams (before add
1 hair dye for home use (THRPHE) ! hhd TEn t2iadiVrsg STD‘N t__h
2, BDS (HDBD®), wereThesehdairCodyfNt was perfor-médoataopniim

tested were prepared, simulP@iifndY€enetheotW¥Pnghgmuscal spy
mi xing the colouring creafU&fhihf i ¢Rd I @B | b Op MY nG§o- n0t5e%
devel oper containing hydrogen ph& okdde d%e( @Sy Moty Fnal
6% (20 vol.) with a mixiStUPstangegg could .nmot ,bg purchas
i mmedi ately before the appl&xeaotsivaone i7Th mehe test chambers

system. The exposure time for the
Gl oves Anal ysi s chosen based on i nformati on

Fourtireansform infrared YFSIR§ tpdda@algdagsy ar sMal me.
was performed with an Agliii®B&t °fcady EBHUlES grwearing
spectrometer (Agilent TechPPIPdPiPdd 2t §an i thomeplirtggihe d)
was used to analyse the matd®Ei diNsSdf UChd 0§So Vel sUSpep I R eV
with the hair dye for thePdbmedX®eWeam& UYUSafhde dnd 3H%& mi
fpl asotni ct he package | eafl et s8XPPSHTfietthd Mohp afr ey ari ng t
the spectrum of the analysB8Ckager £I0DRi M MUNGS oS P sel N
of the spectra of a widePFraggdhnospeaghe i pudes shar th
thicknglssved wasameaser eal WRASLcWwfod he newly dyed hair (
three samples for each gl oWMeVEY LSiAGT & efi d Mo ey PacH
scr-eawuge (Table 1).
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Patch Test at the exposure time of 30 mi

To establish the curr&hil!edeawntivli¢falds hegipght (apr
volunteers, a dilution serihdsi TofdyYEgPeirPxddgadd Xt ugrey( Fi
2,BD& in pet. (w/w) (1.0%, '&S1ow d8VipdesS. o0.800Ffdi nical e
0.0001%) wer e Fpoart cthh otsees tveidt.h0 fal &SrPeAMGiynsd t o the test ‘
+++ reaction to -TORD, atnhde/ ohPiphfeBs'tmed to detect the prese.
concentration tested was f iSkedd SatOf1 0P &riMgedst 110ds st Nr PP hy e
threshol d of reactivity pBé\‘,’i"SusfﬂaVeesHbeédbr%%% ti e epaocshSit
subject. Fihdi €hamder(sSmar PT 3kggggewere verified by cl
Phoeni x, Az, USf)peon Nooagremsdldstleh ay gh visual examinat
Vennesl a, Norway) were usePdflfB8FM&ht @ tlehs® i R§€3%He @CCO
dilution seriest 461 Olionf, 94pfFgFriLgesiemn 4 and D7 [8, 9

micropipette, for the PPD HEPhLt[l 8fdisREfswenge frehdogt opg o ¢
pet . fofrTD®Shedi2,ust i on seri esEtrieiscpsecti vely were

applied in each test chamber . gThhe scuhbaj”ébcetrss d/vae\;@ PYE or me
on the back of the patiehnﬁeafoﬁi;”e SEA MRS clall MeR@vi dW e Boai

Freely Available Online

visoaudy and | eft for 2 dayaspp(r“oa/el?ioutrhse)’prJ‘teocroelad'?He s
was performed at day 4 (D4)capPdalPde Thi€t nr © aCit i jOocnas st
were scored according to theexdeCrDiRnQerFtrdttieJﬂaahg' wd It h t he
/I'n WPweovocatoi on Test 1975, as revised in 1983.

Thén wiwpeocation test w8satastiesd out with

anopen chamber test system (FigUNEmdrY t d€1%8 d%tuf 9 wak us e
the DOED in Malim? u/bleoepatm?,g_ﬁli-rgré comparison of the pr
t hrough gl oves of differeqtourchedqioc\péé k@, nliot]r'ilg,he 1
procedur e of testing h%%lyé)tehef'len%§scarnidbe(51f the tes
el sewhere [ 6, 10] . During élh§vepr£¥°%%%ib?%néh%e?H/QjeﬂCtth
lies in the supine positigRg eXxROSERINntPHoRMG e Tobbfame
chambers with the substance g0 bggdt epd ed tacfec@rﬂy?éri@thQ
the back for fixed periodsglcb el IaM&y- t hhee pporsqctqckluérgqcoo'\m&r
carried out with standardls(enegarrlnvdel &E)/oariatﬂrgolb)&f“QA‘f?/ré.tﬁéewa
The chambers are prepared Wjifhi fah&a d'n®Y es aMfehitd € Ak hfar i
be tested fixed wi t h meta'usicﬂd&ﬁitséhgeﬁ wertd oy g&f tBhEomp
chamber ie where the chambg(fé'cstsflaxgeadi ntsa the skLP A
c

back, thus acting as a membrane between hairdye and
. . . Res.ul t )
skin, simulating the actual effect of a glove in the sa
material (Fig 1,2). The gloves supplied in th
I d i th A I
I n the study, the hair H)S/g v}m'sxtuarneas y(spere_pz;ered togl |
: : sa{)ectrometer and it  was Loun(
simul ate ordinary wuse, see bove) was prepared within
. . pola/e_thyhe?ea.verage th|ckneshs.
4 minutes prior to the applic tIOd. _r%eh profe35|ontaal ,a¢|
. measur e Wi a -mhoge sr ws
dyes were tested with the tﬁre gl oves megtrmlaYe, 1
. . anvge 00‘.103 OorBm Tabl e 1).
polyvinyl chloride), a n(.fgat| e control consisting of 4]
glove, and a positive control AtbndiNet iyl Uit egr & nymp &r t

devoid of glove on the bot€Bfmmber | te&§t wiWmin hiowd naaniyr @y
directly in contact with (POt ERIN. TPRe 4SxpWistir &F t ienfeP ©
chosen was 45 minuusees .haFiorr (dyiRPDBhoemdPPPD, -MEPEPD) and for
polyethylene glove suppliediith tthheel DR haHe daglyle | pREH e gp O

reactions except for two who
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Table 2. Hair dyes tested afn-opehgienéabinatminmeatio
(PPD) and-2,-dioadmienndeDAR, @8nal ysed with h
chromatography (HPLC).
Hair dyes PPD (%)2,-BDA (¢
Kol eston PeBfach 2ve0! a

N D 0.86
HDgr D&
InfinitiBIAddk nh.gk

0.9 N D
HDfL PD
Kol eston Perfeki2.lmnosdnse Well a

N D N D
HDgMEP P D
Natur & EasyE589c(]1V\mvrazrktopf

N D 0.68
HDhTDAS
The hair dyes collected were intendec
use (HDhu). One hair dye f ®2mephok g pse
phenyl enedi-Pafm)n.e ThveE mi xtureewvel opern
mi xing ratio according to the instr
Concentrations bel ow the quanti ficat
detectable (ND).

transpaﬁrent

an
etstetediuhbese

Figure fbpenThambér device. 1 mm thick

three circular spaces for fitting -restbta

Rectangul ar pieces of gl ofveeewemet aflilxiecd cvdiitph%tao nti hcek
constituting the bottom of the chamber. T

he cbambers
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Figure 2. The test device after the applﬁcation 0
three hair dyes for professional us e t-as§Eed for 4
tested at 30 minutes. |
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with-MEPPD (Figure 3, Table nd)t.rile and pol yvinyl chl or
With the open chamﬁgtov%QWE%Q'h the 4H

(negative control) and when thdhé maoilry edyhegd emer egltoevset epr

with the 2 thherel wegkomnespoisidiiwiedual s exposed -TDB&, 3@&nuohi
The polyvinyl chioride 28dllovdedpdl mbitVi@gMGERPD, fpest db

protection in 6 voIunteersW\jvﬁé‘nttﬁ‘éédlﬁpgﬁrtﬁ_épﬂﬁﬁJFedS/iem
HD DA, and neither in 5 voPBhekred Wﬂ'ehh%'é.e\ﬁ".ﬁmri"thhe pol'
HD@PPD and-TBA®u Regarding t*hefhei¥ tfSd ed 1 ndiDVS duoarl sf owi

were hfotkhie wPt ot ee-PBDt eSablde w
ComPrITd N@ | 1thhe dDePaitd viec aGanyt rc

HDMEPPD howeweachbons

pol yvinyl chloride glove
4Bglove gave better proteddi®®f ERBRETtMeNIpdNgy P PISECEI
chloride glove for alMEPRBRr SWFlisStdtAdptsi gppficance wa
(Table 1V). There was no di VderdMePdBec@pded NEnPOhyEL DY L
gl oves Bnd Thed 2 nitrile SEMEyv L Ot tHTODES wi t h HDhu
etter protection than the pol yWhennylt ecshtleodr i vdieD#a gteld énrsH D kt eh
HDgr DA i n 6 subject, resuB®s mibred thegs , sttahtei spr eta¢ ¢ tyi on o]
significant (p= 0.0BPpP; ahdbddgenat & €20 ndlDyb jfeocrt s of 7. I n t
HDh-TDA the difference was ®motsushijgencitfsi cthast édvad wevy ¢ th t he |
with a result cl osEep=t0o. 062 ptriosNwiscsalolnyl sdair dyes at 45
di fference in term of reacsianssdieta@lckt gd singntihfei cakitn éat
test reading 1 (D4) and 2 ¢bDVryewhg!| éomenandepaoleewni nyle ch
100 7(7) 7(7) 7(7) exposure time 45 minutes exposure time 30 minutes
20 4(s)
0(7)
80
5(7) 2(5) 5(7)
m70
gGO
2 s
g 0(7)
2 40
<
30
20
o 6(7)-5(7)-0(7)-5(7)-0(7)0(7)0(7)0(7) A8y 0(7) 0(7)
5 AR ARy AENw sy BN R WS W S
:ss;zs;;zas;:asglzsgg
B T 2 * & T2 T & T |2 = g T NS
o = = o= = = e = I =L
NO GLOVES 4H NITRILE (2 GLOVES) VINYL POLYETHYLENE
Figure 3. Percentage of positive reactions testing 4 hai
Percentage of positive reactions observed testing the v
(HDp) and wi-ubethai hodgege (HDhu) through the open chambe
encoded according to the <col @u-bi agi ne gsaliphensy| RhRAS N
MEPPD=2et hoxymphewnly!|l enedi ami ne) . The number on the top ¢
positive reactions on the total number volunteers teste
HDh-UDA with the various gl oves. The polyhethylene gilove
subjects enroll ed.
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§Figure 4. Positive reactions observed at day 4
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§Figure 5. Positive reactions observed at day 4 (
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