Use of Consumer Product Ingredients for Patch Testing

Jere D. Guin

with nonirritating products “as is’’ and by panels of antigens likely to contain causative ingredients. Most allergic reactions are re-
portedly due to sensitivity to either fragrances or preservatives. Although most preservatives found in patients’ products are avail-
able for patch testing, only a small number of fragrance ingredients are available, and fragrance components are seldom labeled.

Most personal care products contain many other ingredients, and unless the patient reacts to the whole product and the ingredients
are obtained from the manufacturer, most of these are seldom tested.

Objective: To investigate the Importance of testing with these other ingredients.

Methods: Investigators reviewed patch-test records of patients who presented with eruptions compatible with the use of their
personal care products and who were tested with available ingredients that were listed on the labels of products they were using.
This allowed testing with many ingredients in products that are too irritant for ““as is” testing. Some of the results included those of
persons who were tested in other series, so these were separated.

Results: Of patch tests with 52 cosmetic Ingredients also tested in other series, 3.4% produced at least one + or greater reac-

tion. Of those antigens tested only when present in products used by the patient, 55 of the 121 ingredients produced at least
one + reaction, and about 3.6% of the test results were positive.

Conclusions: Adding ingredients found in the patient’s personal care products to patch tests done on those compatible with
exposure increases the positive yield in patch testing, and the number of positive results is likely to increase as more ingredients
are available for testing.

LLERGY TO COSMETICS is said usually to be caused ~ Materials and Methods

by preservatives and fragrances.!> Allergy caused by , | | il o
. New patients in a practice limited to contact dermatitis and

fragrances actually may be more common than is reported

. : . . eczema were asked to bring all of their personal care
because we do not test with most fragrance ingredients, |

| g ks products, and the labels were read for ingredients. The
relying on a small panel of mixes and markers such as balsam
of Peru and fragrance mix but leaving out thousands of
fragrance ingredients. However, personal care products also
contain numerous other ingredients that are seldom tested.
The Cosmetic, Toiletry, and Fragrance Association (CTFA)
dictionary lists more than 12,000 ingredients, and that list
seems to be growing with each new edition of the dictionary.
For testing cosmetic ingredients, some have used a tray
of ingredients, but Rietschel found one such panel to be
of relatively little value* although not everyone agrees.
Testing in this series has been done with available ingre-
dients of products used by the patients, in the concen-
trations and vehicles (mostly as published by deGroot®)
shown in Tables 1 to 3. This article concerns the expe-
rience of testing with such ingredients. Fragrances listed
on the label are included, but commonly used preser-

vatives were not included because test results for these

patients were patch-tested with a standard diagnostic series
and with as many ingredients of their products (to which
there was possible relevant exposure) as were available.
Records of both positive and negative patch-test results
were stored in a computer file. A review of the patch-test
results from cosmetic ingredients was done from computer
records. Fragrances, unless components were specified
on labels, and commonly used preservatives were omitted
from testing. Drug and cosmetic (D&C) and food, drug,
and cosmetic (FD&C) dyes were not included because
results from testing with these have been previously pub-
lished.” Testing was done only with ingredients of prod-
ucts the patients had been using, except for the items
marked with asterisks in Tables 1 to 3. These lists include
some 105 botanicals or essential oils of plant origin.

have been published many times. Results
Results are shown in Tables 1 to 3. Of the cosmetic in-
Reprints not available. gredients marked with an asterisk, 3.4% produced + or
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Table 1. Reactions to the 20 Most Commonly Tested Antigens
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Antigen Total Patients Tested /i + + + ++ +
Propylene glycol 5% pet* 2.651 35 32 9 o
Cocamidopropyl betaine 1% aq* 1,765 87 138 26 1
Triclosan (Irgasan DP 300) 2% pet* [ 737 33 36 10 I
4-Chloro-3-xylenol (PCMX) 1% pet* 986 4 16 8 4
2,6-ditert-Butyl-4-cresol (BHT) 2% pet* 814 3 3 2 —
2-tert-Butyl-4-methoxyphenol (BHA) 2% pet* 750 174 9 2 1
Triethanolamine 2% pet* 486 29 17 9 I
Aloe vera gel (as 1s) 38() 14 11 S ——=
Vitamin E o1l (as 1s) 352 [ ] 8 I —
2-Hydroxy-4-methoxybenzophenone 10% pet* 291 3 3 2 e
Roman chamomile (Anthemis nobilis) 1% pet* 271 8 5 3 —
4-Chloro-3-cresol (PCMC) 1% pet* 067 9 7 | —
Benzyl alcohol 1% pet* 256 5 6 :) —
Rosemary leaves (as is [p])* 234 | 18 5 —
Chlorhexidine digiuconate 0.5% aq* 196 4 4 D —
DL-Panthenol (50% solution) 5% pet 192 5 I ] =
Peppermint 2% pet* 160 7 5 I I
Sweet almond oil 4% pet 155 & p) AR S
Polyglycol 300 (as is) 137 — l — —
Phenyl salicylate (salol) 1% pet* 134 l 1 — e
alc = alcohol; aq = aqueous; as is = undiluted; as is [p] = undiluted antigen with sufficient petrolatum for binding; pet = petrolatum.

"Denotes results from patients tested to this antigen in this and other series.

greater reactions. Of those 121 antigens not marked with
an asterisk, 55 produced at least one + reaction, and about
3.6% of the test results were positive. Of some 105 bo-
tanicals and essential oils of plant origin, 52 produced at
least one + reaction.

Discussion

Patients in this series were tested with available ingre-
dients of personal care products that they were using.
Many of these ingredients were in other test panels, so the
reactions to these were not necessarily produced by the
personal care products. However, for most ingredients
(those listed without an asterisk in Table 1), testing was
done only with those listed on the labels of products
brought in by the patient. This made a positive test result
at least possibly relevant and showed the patient which in-
gredients to avoid. The percentages of reactions to those
ingredients listed with and without asterisks are similar
(3.4% and 3.6%, respectively). This way of testing pro-
duced a number of reactions that might have been missed
by testing only with one or more test panels and non-
irritating whole products; it also allowed testing with
many ingredients in products too irritant to test “as is.”

Persons suspected of having allergic contact dermati-
tis from consumer products are often tested with a screen-
Ing series of antigens*># to look for possible sources of
that allergy; this may be a “standard” series, a cosmetic
series, or one of each. Most preservatives are included in
a standard diagnostic series, but many of the 12,000 po-
tential ingredients® are not available and therefore are
not tested.®> Testing with whole products is a practical
method for assessing response to nonirritating items, but
it may miss some reactions because of the low concen-
tration, requiring use on damaged skin or repeated ap-
plication over time for reactions to appear.® Testing with
ingredients furnished by manufacturers can be most
helptul if results are positive, but the concentrations fur-
nished may not always be optimum, and there is a nec-
essary delay in the work-up.

Many reported reactions to consumer products are
caused by antigens that are not normally tested. Such an-
tigens include castor oil'" and ricinoleates!!12; polyvinyl-
pyrrolidone (PVP)/eicosene copolymer!3; PVP/triacontene
copolymer'*; polyoxyethylene lauryl ether!'>; Melaleuca'e17;
hops'®; medium-chain triglycerides!'?; hydrophilized
ceramide?’; ethylhexylglycerin?!; mountain tobacco, dan-
delion, yarrow, feverfew, propolis, lichen acids, and
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Table 2. Other Reactions to Cosmetic Ingredients

Antigen lotal Patients Tested [ — £ etk ek
2,6-ditert-Butyl-4-cresol (BHT) 2% pet* 814 15 3 , o
2—Hydroxy-cl—methoxybenmp henone 10% pet* 291 ; 3 ), pat
! 2-tert-Butyl-4-methoxyphenol (BHA) 2% pet* 75() 17 9 ) |
" 4-Chloro-3-cresol (PCMC) 1% pet* 267 7 ] "
9 4-Chloro-3-xylenol (PCMX) 1% pet* 986 14 16 ] 4
. Abitol (Eastman Chemical Company, Kingsport, TN) 10% pet* 48 3 2 e ]
Allantoin powder 5% pet 76 ) | I gl
Almond oil (as is) 7 b I s e
Aloe vera gel (as is) 38() 14 1 . e
. American ginseng (as is [p]) 17 o I ) e
: Anise seed (as is lpl) 15 ) 3 o dl i §
. Basil leaves (as is [p]) 14 .S 1 Ca _
: Beeswax 30% pet* 128 I p) wh o
" Benzyl alcohol 1% pet* 256 3 6 2 e
| Benzyl salicylate 2% pet* 69 I 1 W ol
Beta carotene 5% pet 6 I e x as
Borage powder (as is [p]) 4 L re l e 4
Boric acid 3% aq 12 1 =0 A )
Butylene glycol 6% aq* 6 1 2= s i §
Calendula ointment (as is) 53 7 A, el iy,
. Candellila wax 4% pet 9 | Sl i 5l
\ Caprylic/capric triglyceride 1% pet 52 ] 4 - ——
| Caraway seed (as is (p)) | | — iy, e
Cardamom (hulled), dry (as is p)) 10 ] oy sk -
Castor oil (as is) 93 3 ik i) ey i
Celery seed, dry (as is pl) 44 — 1 ] —
Cetyl alcohol 5% pet 106 — l — —
Chamomile (Matricaria recutita) 4% pet 48 2 S 1 sl
Chamomilla romana (Anthemis nobilis) 1% pet* 271 8 5 3 e
Chlorhexidine digluconate 0.5% aq* 196 4 4 2 —
Chloroacetamide 0.2% pet* 110 I — — —
Cloves (as is [p]) 26 2 — — —
Cocamidopropyl betaine 1% aq* 1,765 87 138 26 1
Cocoa butter (as is [p]) 64 2 3 I —
Coconut wax (as is) 81 1 2 — —
Comfrey root, dry (as is [p]) 25 —- | — .
Coriander powder (as is [p]) 8 ] ] - e
Dimethylaminopropylamine (DMP-30) 1% aq* 8 1 — — —
Dipentene (d-limonene) 1% pet* 129 1 2 2 e
DL-Panthenol (50% solution) 5% pet 192 5 ] ] (19
Dodecyl gallate 0.25% pet* 37 2 1 =ee ke
Echinacea herb, dry (as is [p]) 18 ) 2 o w
Elderberry, dry (as is [p]) 14 ] 3 ] 1850
Eucalyptus oil 2% pet 96 2 2 1 d
Evening primrose 1% pet 1! 1 — e (5
Fennel (as is [p]) 7 2 ] il b
Flax seed, dry (as is [p]) 116 — 5 2 2
Gardenia 2% pet 3 — 2 Tt £
Geranium bourbon 10% pet* 44 2 2 fonst e

continued
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Table 2. Continued

Antigen Total Patients Tested AR = h Tl Ttk
Ginger, ground (as is [p]) 18 | 7 — ==
Ginkgo powder (as is [p]) 10 | 1 1 —
Goldenseal leaf, dry (as is [p]) 3 — 1 — -
Grapefruit 10% pet 19 | — — — -
Grapeseed oil 5% pet 3] — I = e
Green tea, granules (as is [p]) 33 3 3 —= ==
Hops powder (as is [p]) 29 2 3 1 —
[ron oxide 0.8% pet 21 I 2 - -—
[sopropyl myristate 20% pet 113 2 = — —
[sopropyl palmitate in mineral oil 39 — 1 - —
Jasmine absolute, some at 10%, some at 2% pet* 51 — — 1 —
Jojoba 20% aq (olive oil) 71 1 — — —
Lecithin powder 5% pet 73 6 1 I —
Lemongrass 2% pet 14 | ] == —
Lemon o1l 2% pet 48 — — —
Linden powder (as is [p]) 5 ', — — —
Macadamia nut oil 5% pet 64 3 ] — —
Mace (as 1s [p]) 1% 4 I — —
Myrrh oil 8% pet 11 1 e — -
Nettles 5% aq 38 3 4 —— —
Nutmeg (as 1s [p]) 15 2 I — S
Oatmeal flakes (as i1s [p]) 131 1 8 — —
Octyl gallate 0.25% pet* 54 5 5 I —
Octyl salicylate 50% pet 33 3 e o it
Oleamidopropyl dimethylamine 0.4% pet* 25 1 S = e b
Olive oil (as 1s) 35 2 L e oL
Orange 2% pet 55 — 2 — el
Oregano leaf (as is [p]) 13 ’, aty e LT
Paprika (as is [p]) IS 2 1 — -
Passion flower powder (as is [p]) 8 1 . e o
Patchouli, cut dry (as is [p]) 8 ) = - ity
Peppermint 2% pet* 160 7 S I 1

Phenyl salicylate (salol) 1% pet* 134 1 I - —
Polyglycol 300 (as is) 137 3 I — —
Polyoxyethylene sorbitan oleate 5% pet 29 2 — st e
Propyl gallate 1% pet* 56 - 2l 2 o
Propylene glycol 5% pet* 2,651 35 32 9 —
Red iron oxide 0.8% pet 3 — | — -
Rosemary leaves (as is [p])* 234 21 18 5 _—
Safflower powder (as is [p]) 23 l 5 | —
Sage (as is [p]) 17 5 3 e e
Sesame oil (as 1s) 27 I . o 08
Sesame seed (as is [p]) 10 l et 23 Ve
Shea butter (as i1s) 38 2 | yle LT
Sodium-2-pyridinethiol-1-oxide (Na-omadine) 0.1% aq* 69 I I — —
Sorbic acid 2% pet* 93 3 i ED I
Sorbitan monooleate 2% pet 79 | — — e
Sorbitan monostearate 2% pet 20 I — el i)
Sorbitol 10% aq 104 3 3 — —

continued
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e

- Table 2. Continued

— — e —— — — —

Antigen

lotal Patients Tested +/ — + + + faa
Soy protein powder (as is [p]) 98 A 4 ik e
Spearmint 2% pet* 111 4 3 . |
Stearyl alcohol 30% pet 36 | = SR <
Sweet almond oil 4% pet 155 6 ) - 2
Thyme (as is [p]) 4 3 ) e b
Vanilla extract (as is)* 32 4 ) - it
Vitamin E oil (as is) 357 1 8 1 .
Vitamin A palmitate/retinyl palmitate (as is) 95 2 3 == —
Vitamin B; 1% aq b ] Cad ey _
Watercress flakes (as is [p]) 6 e ) L. Tk
Wheat germ oil 20% pet 108 (O 1 1 -
Witch hazel (as is) 24 1 1 fla =i
Xanthan gum powder 10% pet 103 4 9 L W
Yucca 1% pet 8 2 1 — —
alc = alcohol; aq = aqueous; as is = undiluted: as is |p] = undiluted antigen with sufficient petrolatum for binding; pet = petrolatum.

“Denotes results from patients tested to this antigen in this and other series.

alpha-methyl-gamma-butyrolactone!7: cocamidopropyl
hydroxysultaine22; wheat23: soy“%; maleated soy?25; tetra-
hydroxypropyl ethylenediamine26; eucalyptol”; 1,3-butylene
glycol?8; triethanolamine2939; benzophenone-31231: benzo-

phenone-4°!; benzophenone-10'2; menthol!'2; L-carvone!2:

glyceryl monoisostearate monomyristate3?; sodium do-
decyl phosphate33; vitamin (C34: tocopherol acetate?>;
laureth 43¢; laureth 9; polyquaternium-737; methoxy poly-
ethylene glycol (PEG) 22/dodecyl glycol modified co-
lophony derivatives®8; peppermint 0il?%; lauryl alcohol?;
tangerine>?; shellac*; yellow carnauba wax?*!; coathylene,*!
phthalic anhydride/trimellitic anhydride/glycols co-
polymer®% sodium myristoyl sarcosinate/sodium myris-
toate®’; cetearyl isononanoate*?; and diisostearyl malate.45

One much overlooked category is the fatty alcohols
and their esters. Laube and colleagues!® reported two per-
sons who were allergic to dicapryl maleate, a product of
caprylyl alcohol and maleic acid. There may be other cosme-
tic ingredients causing reactions, but such ingredients are
seldom tested.

Botanicals represent a special category of cosmetic
ingredients that have the potential to cause allergy*¢ and
that have recently become important in the work-up of
persons with suspected allergy to consumer products.4’
This category includes materials of plant origin and (in this
study) essential oils (fragrances) of plant origin. In this
series, about half of the 105 plant materials tested pro-
duced at least one reaction that was + or greater. Simpson
and colleagues*® found that almost 50% of patients with
contact dermatitis had at least one positive reaction on a

botanical screening series, compared with a prevalence of
3.4% 1n the control population. They*s and others!¢ have
found tea tree oil to be a common cause of reactions. but
the importance of tea tree oil as a reactor in the United
States*” and Europe>® has been questioned. In this series.
rosemary seemed to be a common reactor.

The labeling of botanical ingredients can be a source
of confusion. The names of most can be found in the
CTFA dictionary, but the use of common names in label-
Ing can be misleading, sometimes necessitating testing with
numerous materials that have the same common name.
For example, if a label provides only the name “chamo-
mile,” one must test with both Roman and Matricaria
chamomile. When the botanical name but no other infor-
mation is provided, a helpful source is Hortus Third.>'
which provides a thumbnail outline of each species in the
genus and common names in a separate index.

The concentration of botanicals is often low. suggest-
ing a low risk of sensitization. However, there are nu-
merous reports of reactions,!0-12,16-18,23-25,27,39,52 .4
among 215 persons with eyelid dermatitis, there were
14 reactions to 13 botanicals.>3 Moreover, in a prospective
study,*® 48% of patients with a history of exposure had
relevant positive reactions to a panel of botanicals. A
number of putative medicinal uses for botanicals is dis-
cussed by Draelos.>* Reactions to botanicals were reviewed
recently,>> but not all of those cited were found in
consumer products.

Since not every ingredient is available for testing, the
number of product ingredients used in this series may
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Table 3. Cosmetic Ingredients Producing No Reactions

Antigen Total Patients Tested
Apricot kernel 10% aq 15
Arnica montana 0.5% pet* 53
Avocado oil (as 1s) 41

Bayberry powder (as is [p])

Bergamot 2% pet 2
Biotin 1% aq 3
Black 1iron oxide 2% pet 11
Canola o1l (as 1s) 1
Carrot seed oil 4% pet 6
Cinnamon ground (as is [p]) 19
Comfrey Calendula (as is) 2
Corn oil 30% pet 34
Cumin (as 1s [p]) I
Dill (as 1s [p]) 15
Dimethicone copolyol 10% pet 2
Elder flower, dry (as is [p]) 5
Hazelnut 30% pet 2
Honeysuckle, dry (as is [p]) 7
Horsetail 10% alc 14
Hyssop 4% pet 5
Juniper 2% pet 1
Kaolin 5% aq 1
Kelp powder (as is [p]) 4

Licorice powder (as is [p]) 2
Magnolia oil 2% pet 1
Mandarin orange oil 8% pet 8
Marshmallow root powder (as is [p]) 5
Meadowsweet, dry (as is [p]) |
Mineral oil (as is) 22
Neroli, 5th pressing 2% pet 2
Papaya leaf (as is [p]) 12
Phenylmercuric acetate 0.01% pet* 28
Red clover powder (as is [p]) I
Red raspberry leaf powder (as is [p]) I
Rose absolute 2% pet 8
Rose hip oil 2% pet 9
Sorbitan sesquioleate 20% pet* 43
Tea tree o1l (Melaleuca) 1% alc |
Tea tree oil (Melaleuca) 1% pet 6
Vitamin B, 5% pet 2
Whole bay leaves (as is [p]) 8
Wild cherry oil 2% pet 2
Yellow iron oxide 0.8% pet 10
Ylang ylang oil 2% pet* 16

alc = alcohol; aq = aqueous; as is = undiluted; as is [p] = undiluted antigen
with sufficient petrolatum for binding; pet = petrolatum,
“Denotes results from patients tested to this antigen in this and other series.

well be incomplete. However, as most patients were tested
only with ingredients of products to which they were ex-
posed, those responses are possibly or probably relevant.

Guin

Many were only + reactions, but the items causing those .

reactions probably should be avoided until the patient is
clear and a use test can be performed, because mild and

subthreshold reactions are additive.
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