
T
he term contact dermatitis refers to a group 
of dermatoses that result from exposing the 
skin to a triggering chemical. For practical 
reasons, there are 3 main clinical forms: 
irritant contact dermatitis (ICD), allergic 

contact dermatitis (ACD), and contact urticaria (CU).
ICD, the most common clinical form of contact dermati-

tis (≈80% of cases), represents a nonspecific inflammatory 
response to a chemical when the skin barrier function is 
impaired. This is a nonimmunologic reaction that may occur 
in anyone whose skin is chemically damaged. Although 
most cosmetics and toiletries are formulated to be nonirri-
tating, the potential for irritation exists, especially in persons 
with sensitive skin. On the other hand, ACD denotes an 
immunologic reaction with lymphocyte activation described 
as a type 4, T-cell–mediated, delayed-type hypersensitiv-
ity reaction. In addition to the delayed reactions of ACD,  
immediate-type hypersensitivity reactions (ie, CU) may occur. 
These account for approximately 0.5% of contact dermatitis 
cases; however, they are important because repeated exposure 
to a causative agent may be followed by eczematous changes 
of the skin. In these cases, the eczematous response may mask 
the urticarial component of the disease.1

Contact Reactions to  
Cosmetics and Toiletries
Cosmetics and toiletries have been used for centuries. 
Virtually everyone uses some form of cosmetics and 
toiletries, such as hair care products, skin moisturiz-
ers, facial cosmetics, facial cleansers, deodorants, and 
fragrances.2 It has been estimated that approximately 
8000 raw material, vehicle, and fragrance ingredients are 
used in making cosmetics and toiletries,3 and although 
most cosmetics and toiletries are safe for most users, a 
significant minority of people experience adverse reac-
tions, including CU.4

The exact frequency of adverse reactions to cosmetics 
and toiletries in the general population is difficult to esti-
mate,5 mainly because most people who experience such 
reactions seldom consult a physician and discontinue 
using the products suspected of triggering the reaction.6 
Even less is known of the accurate, detailed incidence 
and prevalence of CU to cosmetics and toiletries. For 
example, in patients who are patch tested for suspected 
ACD, previous studies have shown a fluctuating 4% 
prevalence rate of delayed allergic reactions.7-9 However, 
very few studies have looked at the frequency of CU to 
cosmetic and toiletry ingredients. In 1985, Emmons and 
Marks10 studied a group of 50 individuals consisting of 
19 controls, 15 patients with eczematous dermatitis (non-
specific, chronic, idiopathic eruption), and 16 patients 
with sensitivity to cosmetic or toiletry ingredients (a his-
tory of adverse reactions to a cosmetic or toiletry product 
or a dermatitis in a distribution believed to be caused by 
a cosmetic or toiletry product). Interestingly, 47 of the 
50 volunteers had at least one positive nonimmunologic 
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CU reaction after open testing. This underscores the pos-
sibility of a significant unreported prevalence of CU to 
cosmetics and toiletries.

Definition and  
Classification of CU
CU refers to a wheal-and-erythema reaction elicited by 
exposure of the skin to a triggering external substance. 
For example, CU to bee stings, peanuts, and natural 
latex are undoubtedly the most typical and illustrative 
examples of immediate-type immunologic reactions. First 
defined in 1975 by Maibach and Johnson,11 the term con-
tact urticaria syndrome comprises a heterogeneous group 
of inflammatory skin reactions that usually appear within 
15 to 60 minutes after contact with the triggering sub-
stance. Typically, symptoms disappear within a few hours 
(by definition, within 24 hours of onset).

CU may be classified as nonimmunologic (NICU) or 
immunologic (ICU) according to the underlying patho-
physiologic mechanism.12 A third category exists for 
reactions with mixed features or undetermined patho-
physiology and is described as CU of uncertain origin.13,14

Nonimmunologic  
Contact Urticaria
NICU may also be called immediate-type irritancy. Typi-
cally, NICU occurs without previous sensitization to a 
chemical in the exposed individual, and it is the most 
common immediate-type contact reaction.15 However, 
the epidemiology of NICU is poorly documented, partly 
because contact urticaria is easily recognizable when 
wheals are present but there is confusion about what 
constitutes a milder reaction. Kligman,16 for example, 
demonstrated that by diluting classic urticariogenic 
agents, the immediate-type reaction may be limited to 
erythema or pruritus alone; therefore, he argued that 
NICU is more common than is believed and that it 
is unrecognized because of so-called suburticariogenic 
forms. However, not all substances causing immediate-
type erythema are urticants; therefore, immediate-type 
erythematous reactions are included under a broader 
category known as nonimmunologic immediate-contact 
reactions (NIICRs).17 Symptoms of NIICRs are heteroge-
neous and include sensory symptoms, such as burning, 
tingling, stinging, and pruritus.

The intensity of an NIICR varies depending on the 
concentration and vehicle of the triggering substance, as 
well as the skin area exposed and the mode of exposure 
(ie, continuous exposure versus occasional exposure).18 

Burning, tingling, or pruritus, accompanied by erythema, 
is the weakest type of reaction and is usually caused by 
cosmetics or toiletries.10 A local wheal-and-erythema reac-
tion constitutes the prototype reaction of CU. Generalized 

urticaria after local contact is rare, but has been anecdotally 
reported. Interestingly, repeated applications of NICU-
causing agents may cause eczematous-type reactions.12

The mechanisms of NIICRs, as with those of other 
irritant reactions, are not thoroughly understood. NIICRs 
were once believed to be from nonspecific histamine 
release from mast cells. However, it has been shown that 
H1 antihistamines do not inhibit reactions to well-known 
urticants such as benzoic and cinnamic acids, cinnamic 
aldehyde, methyl nicotinate, and dimethyl sulfoxide.17,19 
These results suggest that histamine is not the main 
mediator in NIICRs. Similarly, NIICRs may be inhibited 
by acetylsalicylic acid and indomethacin20,21 and by 
topical applications of diclofenac or naproxen gels.22 The 
duration of inhibition from a single dose of acetylsalicylic 
acid may last up to 4 days.23 The mechanisms by which 
nonsteroidal anti-inflammatory drugs inhibit NIICRs 
have not been established; however, they are probably 
due to inhibition of prostaglandins.

Immunologic Contact Urticaria
ICU is the less common reaction, and by definition it is 
a type 1 hypersensitivity reaction mediated by allergen- 
specific immunoglobulin E (IgE) antibodies made spe-
cifically against the triggering substance. Therefore, prior 
immune sensitization is required for this type of CU to 
occur. Interestingly, cross-reactivity may also induce ICU 
reactions.24 The specific IgE antibodies may be detected in 
the serum with the use of the radioallergosorbent test. It is 
generally believed that people with an atopic background 
(personal or family history of eczema, hay fever, or asthma) 
are most predisposed to ICU.12 Sensitization may occur via 
percutaneous delivery or through the mucous membranes 
of the respiratory and gastrointestinal tracts.

It is important to note that ICU reactions may spread 
beyond the site of contact and progress to generalized 
urticaria. In the most severe scenario, ICU may involve 
other organs and finally lead to anaphylactic shock. This 
potential for multisystem involvement was first high-
lighted by Maibach and Johnson,11 and later, Amin et al12 
developed the contact urticaria syndrome staging system, 
which organizes the different possible symptoms into  
4 stages (Table 1).

The mechanisms following skin exposure to allergens 
involve allergen penetration through the epidermis, 
which then reacts with specific IgE molecules attached to 
mast-cell membranes, causing degranulation and release 
of histamine and other vasoactive substances. The role of 
histamine is important, but other mediators of inflam-
mation, such as prostaglandins, leukotrienes, and kinins, 
may also influence the intensity of response. It is impor-
tant to mention that immediate- and delayed-type contact 
allergy (ACD) to the same substance may coexist.25
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Diagnosis
Diagnosis of CU is based on both skin testing and a 
detailed history.26 However, given the possibility of extra-
cutaneous reactions, including anaphylaxis, the diagnosis 
of ICU may also be done in vitro using the radioallergo-
sorbent test, which detects antigen-specific IgE molecules 
in the serum. There are several in vivo skin tests for both 
NICU and ICU: the open test, the skin prick test, the 
scratch test, the scratch-chamber test, and the use test. 

When testing for ICU in vivo in patients with a history 
of extracutaneous involvement, dilute allergen concentra-
tions and serial dilutions are required to avoid reproducing 
systemic reactions. Testing should be conducted under 
carefully controlled conditions (ie, resuscitation equipment 
and personnel trained to provide resuscitation should be 
immediately available)12,27 because anaphylaxis second-
ary to contact with topically applied chemicals is possible, 
although uncommon, in some sensitized patients. Further-
more, in any of the skin tests, it is important to perform 
positive (histamine, 1 mg/mL) and negative (normal saline) 
controls26 to avoid misinterpreting false-positive and false-
negative reactions.

Open Test
In the open test, 0.1 mL of the test substance in a 
vehicle of petrolatum, alcohol, or water is spread over a  
333-cm area at the desired site. Generally, alcohol 
vehicles are recommended because they have been shown 
to enhance test sensitivity compared with petrolatum 
or water vehicles.26 The open test should be performed 
on an approximately 1-cm area of healthy, nondiseased 
skin; if negative, the open test should then be performed 
on previously or currently affected skin. The reason is 
that there is a significant difference among skin sites in 
their ability to elicit CU, especially in cases of NICU but 

also in ICU.28,29 Test sites are usually read at 20, 40, and 
60 minutes. ICU reactions typically appear within 15  
to 20 minutes; NICU reactions may be delayed up to  
45 to 60 minutes following application.12

When testing more complex formulations found in 
leave-on (versus rinse-off) products, such as foundations, 
lip balms, moisturizers, or sunblocks, adding a vehicle 
is unnecessary, and patients will be able to perform the 
test on themselves using the product as is. Patients may 
be advised to test new leave-on products by applying a 
small (half- or whole-pea–sized) quantity on the inner 
upper arm and to wait 15 to 60 minutes for any signs 
of reaction (eg, burning, tingling, stinging, pruritus, ery-
thema, or wheals at the application site or a distant site). 
If a reaction occurs, patients should be advised to note 
the product name and ingredients in a diary. Doing so 
may help direct testing or, should an identifiable pattern 
appear (eg, from using a specific chemical in multiple 
formulations), may help determine the culprit.

Skin Prick Test
The skin prick test is often the test of choice should the 
open test be negative.26 The technique is to apply the 
allergen in a vehicle to the volar aspect of the patient’s 
forearm and then pierce the site with a lancet to introduce 
the allergen into the skin. The site is usually read within 
30 minutes. Prick testing theoretically carries a low risk 
of anaphylaxis because only small amounts of the allergen 
are introduced into the skin. 

One use of the skin prick test is to assess sensitiza-
tion to oatmeal protein.30 An ingredient commonly used 
in colloidal preparations, emollients, and moisturizers, 
oatmeal protein has been identified anecdotally as a caus-
ative agent of ICU.31 Table 2 indicates other causative 
agents of ICU.

Cutaneous Reactions	

	 Stage 1	 Localized urticaria (redness and swelling); dermatitis (eczema); nonspecific sensory  
		     symptoms (burning, tingling, stinging, pruritus)

	 Stage 2	 Generalized urticaria

Extracutaneous Reactions	

	 Stage 3	 Bronchopasm; rhinitis; conjunctivitis; orolaryngeal symptoms (lip swelling, hoarseness,  
		     difficulty swallowing); gastrointestinal symptoms (nausea, vomiting, diarrhea,  
		     abdominal pain)

	 Stage 4	 Anaphylactic shock

	 Table 1

Contact Urticaria Syndrome Staging System12
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				    CU of  
				    Uncertain  
Substance	 NICU	 ICU	 Origin	 Possible Sources

Acetic acid32,33	 Yes	 No	 No	� Nail-improving treatments; hydrocortisone cream; hair-
styling gels; facial cleansers; hair-coloring products; sun-
less tanning lotions; shampoo and conditioners; shaving 
creams; aftershave; exfoliants

Acrylic monomer32,33	 No	 Yes	 No	� Hair spray; hair-styling gels/mousse; nail polish; mascara; 
lip gloss; lipstick; foundation; concealers; eyeliner;  
eye shadow; moisturizers; depilatory creams;  
hair-coloring products

Ammonia	 No	 Yes	 No	� Hair-coloring and hair-bleaching products

Ammonium persulfate32,33	 Yes	 No	 Yes	 Hair-coloring and hair-bleaching products

Balsam of Peru32-35	 Yes	 Yes	 No	� Diaper creams; moisturizers; shampoo and conditioners; 
hydrocortisone creams; toothpaste; mouthwash

Basic Blue 9932,33	 No	 Yes	 No	 Shampoo; hair-coloring products

Benzoic acid32-34	 Yes	 Yes	 No	� Mouthwash; body washes; moisturizers; shampoo; sun-
blocks; facial cleansers; foundation; exfoliants

Benzophenone	 Yes	 Yes36	 No	� Sunblocks; moisturizers; lip balm; lipstick; conditioners; 
men’s and women’s fragrances; foundation

Benzoyl peroxide37	 No 	 Yes	 No	 Topical acne treatments

Benzyl alcohol32,33	 No	 Yes	 No	� Shampoo and conditioners; moisturizers; sunblocks; facial 
cleansers; women’s fragrances

Chamomile38	 No	 Yes	 No	� Facial cleansers; moisturizers; concealers; topical acne 
treatments; body washes; conditioners; hair-coloring and 
hair-bleaching products

Chlorhexidine39	 No	 Yes	 No	 Moisturizers; conditioners; facial cleansers

Chlorocresol	 Yes40	 No	 Yes41	 Topical antifungal treatments; foot-odor–control products

Cetyl alcohol12	 Yes	 Yes	 No	� Moisturizers; shampoo and conditioners; hair-coloring 
products; sunblocks; facial cleansers; exfoliants

Cinnamic alcohol42	 Yes	 No	 No	� Men’s and women’s fragrances; moisturizers; hair-coloring 
products; body powders; deodorants; bath oils; liquid hand 
soaps; aftershave; exfoliants

Cinnamic aldehyde34,43	 Yes	 No	 No	� Men’s and women’s fragrances; moisturizers; body washes; 
bubble bath; liquid hand soaps; bar soaps; bath and body 
oils; lip liner

Collagen44 	 Yes	 Yes	 No	

	 Hydrolized collagen	 			   Shampoo and conditioners; hair relaxers; hair-styling gels; 
					        moisturizers; sunblocks; sunless tanning lotions; body washes 
	 Hydroxypropyl trimonium 			   Nail treatment; conditioners

	 Table 2

Cosmetic and Toiletry Ingredients Reported to Cause Contact Urticaria
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					    CU of  
					    Uncertain  
Substance	 NICU	 ICU	 Origin	 Possible Sources

Copper45	 No	 Yes	 No	� Moisturizers; antiaging creams; sunblocks; toners; astrin-
gents; exfoliants

Coumarin42	 Yes	 No	 No	� Men’s and women’s fragrances; moisturizers; hand creams; 
sunless tanning lotions; body oils; body washes; exfoliants

Diethyl toluamide	 No	 Yes	 No	 Insect repellants

Eugenol42	 Yes	 No	 No	� Men’s and women’s fragrances; moisturizers; facial cleans-
ers; exfoliants; body washes; sunblocks

Formaldehyde34,46	 Yes	 Yes	 No	� Hair-coloring products; nail treatment; nail polish; hair-
styling gels; mascara

Formaldehyde releasers12	 Yes	 No	 No	� Shampoo and conditioners; facial cleansers; baby powder; 
body washes; baby soaps; sunblocks; moisturizers; mascara

Fragrance mix47	 Yes	 Yes	 No	� Shampoo and conditioners; moisturizers; body washes; 
facial cleansers; soaps; hair-styling gels/mousse; hair spray; 
sunblocks; sunless tanning lotions; deodorants; men’s and 
women’s fragrances; facial cosmetics

Geraniol48	 No	 Yes	 No	� Men’s and women’s fragrances; moisturizers; body washes; 
body oils; sunless tanning lotions; exfoliants; bubble bath

Henna32,33	 No	 Yes	 No	� Temporary tattoos; shampoo and conditioners; hair spray; 
hair-styling gels/lotions; sunless tanning lotions; hair relax-
ers; hair-coloring products; depilatory creams

Hydroxycitronellal42	 Yes	 No	 No	� Insect repellents; sunblocks; facial cleansers; moisturizers; 
shampoo and conditioners; body washes

Lanolin32,33	 No	 Yes	 No	� Lipstick; lip balm; lip gloss; conditioners; 
foundation; moisturizer

Menthol32,33	 No	 Yes	 No	� Topical pain-relief treatments; facial cleansers; topical 
acne treatments; lip balm; lip gloss; hydrocortisone  
creams; mouthwash; toothpaste; foot-odor–control  
products; shampoo

Methylchloro-	 Yes	 No	 No	 Shampoo and conditioners; body washes; facial cleansers; 
isothiazolinone/ 				    hair-styling gels; bubble bath; moisturizers; hair relaxers;  
methylisothiazolinone49				    hair-coloring products

Milk protein44 	 No	 Yes	 No	 Shampoo and conditioners; hair relaxers; body washes; 
(hydroxypropyltri-				    facial cleansers; liquid hand soaps; moisturizers;  
monium hydrolyzed)				    shaving creams

Oatmeal31	 No	 Yes	 No	 Emollients; moisturizers

Panthenol50	 No	 Yes	 No	� Moisturizers; shampoo and conditioners; hair-coloring 
products; hair-styling gels; facial cleansers; hair  
spray; sunblocks

continued on page 344

	 Table 2

Cosmetic and Toiletry Ingredients Reported to Cause Contact Urticaria
(continued)
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Scratch Test
The first skin test, performed by Blackley55 in 1873, 
was the scratch test. Blackley abraded an approximately 
1-cm2 area of skin. Later, investigators developed the 
scarifier to scratch the skin without causing bleeding.  
A drop of test solution was then applied to the scratched 
skin.56 False-positive reactions are more easily elic-
ited by the scratch test than by the skin prick test,57

primarily because the trauma of the scratch may 
result in large, nonspecific reactions induced even with  

negative-control solutions.56 This fact makes defining 
the cutoff limit between negative and positive tests 
difficult, rendering the scratch test a less standardized 
method. The test is therefore reserved for analyzing 
allergens awaiting standardization, such as certain 
plant extracts, fragrances, and foods. An important 
aspect of the scratch test is the need for group con-
trol (≥10 people) to avoid a false-positive interpre-
tation of results.26 The test is usually read within 
30 minutes.

				    CU of  
				    Uncertain  
Substance	 NICU	 ICU	 Origin	 Possible Sources

Parabens51	 No	 Yes	 No	� Moisturizers; facial cleansers; sunblocks; shampoo and con-
ditioners; hair-coloring products; facial cosmetics; founda-
tion; lipstick; lip gloss; body washes

Paraphenylene-	 No	 Yes	 Yes	 Hair-coloring products 
diamine32,33,52,53

Polyethylene glycol32	 No	 Yes	 No	� Facial cleansers; moisturizers; toothpaste; topical 
antifungal treatments; topical pain-relief treatment;  
lubricants; spermicide

Polysorbate 6032	 No	 Yes	 No	� Moisturizers; conditioners; facial cleansers; sunblocks; exfo-
liants; sunless tanning lotions

Salicylic acid	 No	 Yes	 No	� Topical acne treatments; facial cleansers; moisturizers; exfo-
liants; shampoo; toners; astringents; foundation

Sodium benzoate32,33	 Yes	 No	 No	� Shampoo and conditioners; body washes; mouthwashes; 
moisturizers; toothpaste; facial cleansers; hair spray; lubri-
cants; spermicide

Sodium sulfide32,33	 No	 Yes	 No	 Bar soaps; body washes; topical pain-relief treatments

Sorbic acid32-34	 Yes	 No	 No	� Moisturizers; mascara; lipstick; blush; eye shadow; facial 
cleansers; exfoliants

Sorbitan monolaurate32,33	 No	 Yes	 No	� Foundation; mascara; moisturizers; sunblocks; facial cleans-
ers; shampoo; concealers

Sorbitan sesquioleate54	 No	 Yes	 No	� Mascara; foundation; concealers; moisturizers; lipstick; sun-
blocks; eyeliner; diaper creams

Stearyl alcohol12	 Yes	 Yes	 No	� Conditioners; moisturizers; deodorants; sunblocks; 
facial cleansers

Tocopherol (vitamin E)	 No	 Yes	 No	� Moisturizers; lipstick; lip gloss; lip balm; 
sunblocks; foundation

Vanillin32,33	 Yes	 No	 No	� Lipstick; lip balm; lip gloss; moisturizers; body 
washes; shampoo

Abbreviations: CU, contact urticaria; ICU, immunologic contact urticaria; NICU, nonimmunologic contact urticaria.

	 Table 2 

Cosmetic and Toiletry Ingredients Reported to Cause Contact Urticaria
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The scratch test has been used for evaluating the poten-
tial of protein hydrolysates (collagen, keratin, elastin, 
milk, wheat, almond, and silk) to cause immediate-type 
skin reactions.44 Protein hydrolysates are added to many 
cosmetic and toiletry products, including soaps, creams, 
hair conditioners, and bath gels (Table 2).

Scratch-Chamber Test
The scratch-chamber test is an occlusive test method. The 
chemicals are placed in small aluminum or plastic con-
tainers and then attached to the previously scratched skin 
with a porous tape for 15 minutes. Results are read at 20, 
40, and 60 minutes. Occlusion enhances percutaneous 
penetration; therefore, the sensitivity of the test is prob-
ably higher than the scratch test alone. Another advantage 
is that a smaller area of skin is needed compared with the 
open test. The scratch-chamber test has been used for 
evaluating immediate-type skin reactions to sunblocks.58

Use Test
With the use test, a patient known to be affected by a cer-
tain product will use that product the same way as when 
the symptoms first appeared. The use test is particularly 
helpful when the triggering ingredients of a bothersome 
cosmetic or toiletry are not disclosed in the product label-
ing, as is often the case with fragrances. Fragrances are 
found in many cosmetics and toiletries and are, in fact, 
the most common cause of allergy to such products.4 It is 
estimated that more than 3000 synthetic fragrances and 
hundreds of essential oils are used in modern cosmetics 
and toiletries.59 Even so, manufacturers are required to 
only use the terms fragrance or perfume in the ingredients 
list of product labeling rather than list all the specific 
fragrance ingredients used.4

Considering all the skin test methods, Warner et al32 
recommended that suspected agents be tested with an 
open test on normal skin. If the test results are negative, 
Warner et al32 advised to conduct an open test application 
on the previously affected, yet normal-appearing skin. 
However, if testing on eczematous skin, test on an area 
showing only slight erythema. If all of the previous tests 
results are negative, then an occluded patch test should 
be performed on normal or previously affected skin. If the 
test results are still negative, skin prick testing should be 
performed. Scratch and scratch-chamber tests are more 
likely to produce a false-positive response.32

It is important to note that with all the skin tests, CU 
reactions may be graded visually by using an ordinal 
scale based on the degree of erythema and edema. For 
example, for erythema, Frosch and Kligman60 devel-
oped the following scale: 115light erythema, spotty or 
diffuse; 215moderate uniform erythema; 315intense 
erythema; and 415fiery erythema with edema. Similarly, 

Gollhausen and Kligman34 developed the following scale to 
score edema: 15slight edema, barely visible or palpable; 
25unmistakable wheal, easily palpable; 35solid, tense 
wheal; and 45tense wheal, extending beyond the test area.

Managing CU From  
Cosmetics and Toiletries
Patients need to be well informed of the nature of their 
urticarial reactions and of avoidance techniques and 
suitable product alternatives. Once a relevant irritant or 
allergen has been identified, it should then be avoided by 
paying careful attention to product labeling or avoiding 
products with no labeling. However, many ingredients, 
especially fragrances, are not listed on product labeling. 
Therefore, for patients with NICU, several trial-and-error 
courses, although seemingly impractical, may sometimes 
be necessary.

Patients with ICU may benefit from antihistamine 
therapy for mild reactions and should be advised to 
have continuous access to self-administered epinephrine 
devices to treat potentially life-threatening conditions, 
such as anaphylactic shock. Patients with ICU should also 
be advised to purchase medical alert tags specifying their 
allergens and potential cross-reacting substances.24 
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