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ff.t he Fragrance Raw Material Subcommittee of
I the Soap and Detergent Association (SDA) was

I formed in early Ig77 to review information on
the human skin sensitization potential of some fra-
grance ingredients important to the soap and deter-
gent industry. The committee includes representa-
tives of member companies and fragrance suppliers.

Perfumed products of the soap and detergent in-
dustry have had a long history ofbroad use and a good
safety record. Nevertheless, there have been clinical
reports of dermatitic patients showing sensitization to
fragrance ingredients commonly used in consumer
products. Also, several important fragrance ingre-
dients have been reported to have the potential to
induce human sensitization. These reports are based
on the results of pateh tests conducted at abnormally
high concentrations under exaggerated exposure con-
ditions. Companies conduct human skin sensitization
tests to determine the acceptability of a new formula-
tion prior to marketing. Consequently, a wealth of
safety data exists on experimental and marketed
products containing fragrance ingredients, fragrance
blends r¡sed in consumer products, and ne¿rt materi¿rls
frorn patch tests conducted at test concentr¿tions rep-
resenting actual consumer exposure concentrations,
as rvell as at higher concentrations. Under the aus-
pices of SDA, skin sensitization d¿rta on severirl impor-
tant fragrance r¿w m¿rteri¿rls were collected and evalu-
¿ted.

Information regarding both the extent of existing
sensitization in the consumer population and the po-
tential of the material as used in the products of this
industry to induce new cases of human hypersensitiv-
ity was sought through the surveys. The extent of
existing sensitivity in the consumer population may
be assessed by the frequency and severity ofelicited
reactions (pre-existing sensitizations) in a test popula-
tion to early patches in a patch test sequence. Diag-
nostic patch testing of dermatitic patients is the major
source ofelicited reactions reported in the literature.
The potential for a material to induce reactions is gen-
erally determined from repeated patch tests on nor-
mal subjects using exaggerated test conditions.

The surveyed materiaìs are commercially important
fragrance materials for which data suggesting a poten-
tial for sensitization have been reported. The materi-
als first surveyed were hydroxycitronellal, citral, and
cinnamic alcohol. The d¿¡t¿r gathered on all three have
been published. t'3 The data were also presented to
the Joint Advisory Committee of the International
Fragrance Association (IFRA) and the Research Insti-
tute of Fragrance Materi¿rls (RIFM) and to the RIFM
Expert Panel. The specilìc details of these surveys,
the dat¿r gathered, and conclusions are contained in
the separate publications. A sr¡mmary of this work
and overall conclusions are provided here.

Experimental procedure

Data from patch tests conclucted in the United
St¿rtes on hum¿n subjects'"vere obt¿rined from
¡nember companies o[ SDr\ ¿rncl frorn perfume

'Fragrance Raw Material Subcommittee of the Biomedical Re-
search Committee of the Soap and Detergent Association.
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srrp¡rliers. It rvas recognized th¿t the cletails of indi-
vidtr¿l tests in the survey rvould vary. 'Iil assist in the
compilation ¿nd correlation of dat¿, fornrs rvere pro-
vided that specificrrlly re<¡uested the follorving com-
mon experimental information fr¡r each panel of sub-
jects on rvhich data were rcported.

Test material

The test material containing the fragrnnce ingre-
dient rv¿s to be identified as belonging to one of four
general ctrtegories. Product nirnres or trade names, if
any, were not to be reported.

The four categories included

¡ Household products-products having only
incidental cont¿rct with the skin, such as

detergents, cleansers, lirundry aids, bleaches.
r Person¿rl care products-products that are

intendecl to be applied directly to the skin, such ¿rs

so:ìps, creams, shampot>s, tirlc, perfumes,
colognes.

¡ Fragr¿rnce ble ncl-concentrated fragrance mixtures
that ¿rre used to perfume consumer products;
consumers are exposed to the blends only at the
lorv concentrations used in consumer products.

For the fi:rgrance ingreclient itself, the follorving
inforrnation wirs corn piled.

. Concentr¿rtion (o/r.) lragrance ingredient in test
rnaterial.

o Concentr¿rtion (o/o) fi'irgrance ingredient in patch
test applic:rtion.

o Patch test vehicle.
o Test method usecl.
o Number of individu¿l patch tests. (An individual

patch test is defined ¿rs the test procedure each
sulrject undergoes in which a series of induction
patch applic¿rtions ¿rre followed l;y ir single or a
series of challenge applicrrtions. For example, a

single human repeart insult patch test (HRIPT)
involved a nine-application induction period in
which patches are applied on Monday, Wednesday,
and Friday for three weeks. Challenge patches are
applied two weeks after the last patch of the
induction phase.)

o Number of sensitiz¿rtion reactions. This includes
allergic re¿rctions due to pre-existing sensitization
("elicited reactiols") or newly acr¡uired sensitivity
("induced reactions").

All of the reported tests used the repeated insult
patch or prophetic pirtch test prtrcedures. These tech-
niques are used to ¿rssess the potential for a material
to induce alìergic cont¿rct sensitivity, ¿rnd sub-
sequently to elicit sensitization reactions and h¿rve his-
torically representecl the most comrnon and rvidely
used methods.a-r Both procedures incorpr>rirte expo-
sure conditions that exaggerate the sensitization re-
sponse of the test populirtions. The patch test
methods reported in the surveys involved occluded
patches repetitively placecl on the same site, multi-
ple patches applied simult¿neously, regulirr exposr¡re
frrr three c<¡lrsectrtive rveeks, irnd the use of the pure
ingredient or concentmted blends. Typical corìsurner
use ptrtterns frrr the types of products reported in the
surveys generally rcsult in f¡r less exposure. Con-
sumer products are typically used at lower concentr¿t-
tions ¿rnd in mrury c¿rses intermittently and for short
durations.

The subjects i¡r the tests were volu¡rteers. For av¿ril-

ability re¿ìsorìs rnost rvere rvhite, female homemakers
between the agcs of l8 ancl 65. Sulljects were i¡rter-
vierved regaruling their history of allergies anrl this
infìrrrn¿tion rvirs reviervetl belirre inclucling them in
test panels. Voluntet'rs rvere excludecl frrlnl a ¡ranel if'
they rvere under treat¡ne¡rt frrr skin discase at the time
of testing, but rvere gencrally not excluclecl if they
only reportecl tlic previr)us occurlerìce of skin ¡ller-
gies.

Table I

Nunber of Number of RânÂe of
Fragrance Indivldual Diflerent Exposure
Rar Materlal PaLch Tests Formulâtions ConcentrâLlons

HydroxyclLronellâl I I ,618 l2'l 3x10-8 to lof
Ci¿ral 11,01¡t 12't 1x1O-8 to 5f

Cinnâmic alcohol 16,530 119 9xl0-8 to 6l
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TABLE ll. Hydrorycitronellal: A Summary of Patch-Test Data on Human lnduced and Elicited
Sensitization

Induct lon El icitation
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Survey results

The surveys of these three materials provided ex-
tensive data revealing that a large number of tests had
been performed involving m¿ìny formul¿rtions and a

wide range of concentrations (see hble I).
The patch-test data reported in the surveys, as well as

patch-test data reported in the literature, àre sum-
marized in Täble II (hydroxycitronellal), Table III (cit-
ral), and Table IV (cinnamic alcohol.) The dat¿r are
categorized in these t¿rbles ¿rccorcling to the predictive
patch tests done rvith norrnal (nondelrnatitic) subjects
to <letermine the potential fbr inducing hypersensitiv-
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details and references see hydroxycitroneìlal

ity and the elicited reactions observed with both
normal and dermatitic patients, The patch-test data
reported in the literature on elicited reactions were
primarily obtained from diagnostic patch testing of
dermatitic patients. The number of individual prrtch
tests performed along with the number of reactions
are listed according to the percent of the test material
in the patch-test mixture.

Survey conclus¡ons
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TABLE ll. Hydrorycitronellal: A Summary of Patch-Test Data on Human lnducod and Elicited
Sensitization

I nduct I on Elicitation
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Consumer Fragrance Ìleat
Products Bl ends I'lateri a l
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Survey results

The surveys of these three materials provided ex-

tensive data reve¿rling that a large number of tests had
been performed involving many formulations and a

wide range of concentrations (see Table I).
The patch-test data reported in the surveys, as well as

patch-test data reported in the literature, are sum-
marized in Thble II (hydroxycitronellal), Table III (cit-
ral), and Thble IV (cinnamic alcohol.) The data are
categorized in these tables according to the predictive
patch tests done rvith norm¿rl (n<tndermatitic) subjects
to determine the potentiirl f<lr incìucing hypersensitiv-
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publication, reference 1.
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ity and the elicited reactions observed with both
normal and dermatitic patients. The patch-test data
reported in the literature on elicited reactions were
primarily obtained from diagnostic patch testing of
dermatitic patients. The number of individual patch
tests performed along with the number of reactions
are listed according to the percent of the test material
in the patch-test mixture.

Survey conclus¡ons

II ydroxycitronellal

Exposures to hydroxycitronellal in consumer prod-



TABLE lV. Cinnamic Alcohol: A Summary of Patch Test Data on Human lnduced and Elicited
Sensitization
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vey at similarly high concentrations indicates that
contact dermatitic p¿rtients may represent a unir¡ue
segment of the population.

Citral
Exposures to citr¿rl in consumer products did not

induce hypersensitivity or elicit sensitization reac-
tions in 10,660 patch tests (TÌrble III). The potential to
induce hypersensitivity was observed with the m:rte-
ri¿rl akxre ltnd rvas concentration-dependent. No in-
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( ) denotes non-SDA data. For details and references see cinnamic alcohoì
publicatlon, reference 3.* Subjects were approximately 60f nonderflatitic and 40f deñnatitic patients.

The meön patch-test concentratlon was 0.871, maximum 3,21.*isubjects were approximateìy 70Í nondermatitic and 301 dennatitic patients,
The mean patch-test concentration was 2,59, maximun 13.5f.

duced reactions occurred at the concentration ofO.SVy
citral in 82 test subjects, whereas induced reactions
were observed at IVo to 57o citral. No elicited reac-
tions to citral occurred in any ofthe 13,014 patch tests
reported in the survey nor have any been reported in
the clinic¿rl literature.

Cínnanic alcohol

Exposure to cinn¿rmic alcohol in consumer products
did not incìuce hypersensitivity in 12,250 patch tests

a9rance
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lÏrblc IV). SI)A survey data corn¡talt'tl rvitlr othcr
iniril¿llk' cl¿rta7'8 indic¿te that indtrctiort of' hvpersctr-
sitivity to cinn¿rnic ¡lcohol is colrct.'ntratioll-
rlcpcncle nt. Thc lorvest cotrcr:ntratiorl of'cillrt¿tnic al-
cohol that h¿s lrcen testecl ancl rcportccl as itrclucing
hr'¡rersensitivity is 4c/c.i Dat¿r ¡vailirlllc fì'orn the SDA
srrrvev (< 0.4c/() ancl a Iitrrop()¿ìn sur\'¡('v lrv IFIìÂ (<
3.2c/()8 rcvcalccl nr¡ incluced hvltcrsensitivity. (ìin-
nanric ¿ilcohol h¿s a vcry lorv pott'ntial t<l clicit sensiti-
z¿tion leactions (pre-cxisting scnsitizatirlns) at the
concrntr¡tions trsed in c<lnsrrrncr' 1>roclttcts, lts cvi-
clcriccd lly trvo elicited re¡cti<l¡ls 12,250 ¡ratch in patch
tcsts on consu¡ner prodtrct fìrrnrulations and hvo eli-
citecl rc¿rcti<lns in 4,266 patch tests otr ft-agrirnce
blends containing cin¡r¿rrlic ¿lcohol. The high inci-
clence of reacti<¡¡rs to cinn¿unic ¿lctlht¡l in cliagnostic
patch tests on derlnatitic ¡ratients ancl the lt¡rv ir.lci-
dencc <lf elicited re¿cti<xrs reportccl in the SI)A sur-
vev is firrther eviclencc tlrrrt patch-terst clat¿ ol¡t¡ined
fìrrrl clermatitic patients do not predict the scnsitiza-
tion potential r¡f a materi¿l for the nornral poptrlation.

Overall conclusions

The patch-tcst data prescnted ,r" þl'ql¡lrtycitrtlnel-
l¿1, citral, ¿nd cinniunic alct¡ht¡l prtlvicle valu¿ble
guiclance lìrr their safe use irt c<)trstut.lcr prodtrcts.
Even though e¿ch of these ¡n¿tc'rials h¿s the potential
to incluce hypersc'nsitivity at high concentr¿titx'ls
trncler cxaggeratecl test crlnditions, the ¡totential t<r

inclrrce hypersensitivitv rvhen testetl irl cortsttllter
proclucts is very lrxv. The intltrction rlf'h¡'persensitiv-
ity lrv each tn¿tel'ial is clelrll'ct¡nct'rltr¿ttion-
clc¡re'nclcnt. ;\lso, this tltt¿ irltlicatc th¿t tht' t:xtc¡rt ol
¡rrt'-cxisting setrsitiz¡tirlrt in thc cortsttrrrcr lto¡rtrlatitltr
to tht' three rnatcri¡ls is vcry l<trr'.
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