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Final Report on the Safety
Assessment of Quaternium-18,
Quaternium-18 Hectorite, and

Quaternium-18 Bentonite

Quaternium-18 is a mixture of quaternary ammonium chloride salts. Quater-
nium-18 Hectorite and Bentonite are the reaction products of Quaternium-18
with clays. These compounds are poorly absorbed through the skin. Acute oral
and percutaneous toxicity tests in animals indicate that they exhibit little or no
systemic toxic effects. Subchronic oral and dermal toxicity tests on Quaternium-
18 and Quaternium-18 Bentonite present no evidence of systemic toxicity.

These compounds are only slightly irritating to the animal skin, and are
not sensitizing agents. In ocular irritation studies all three compounds have
been shown to be at most mild irritants.

Quaternium-18 has been found to be practically nonirritating and nonsen-
sitizing to human skin. Quaternium-18 Hectorite is classified as a nonirritating,
and nonsensitizing agent. It does not present adverse phototoxic or photo-
allergenic effects. Quaternium-18 Bentonite is not an irritating or sensitizing
agent to the human skin and does not induce ocular irritation in humans.

On the basis of the available information, it is concluded that Quaternium-
18, Quaternium-18 Hectorite, and Quaternium-18 Bentonite are safe as
cosmetic ingredients in the present practices of use and concentration.

CHEMICAL PROPERTIES

Quaternium-18: Quaternium-18 is a mixture of quaternary ammonium
chloride salts conforming to the general formula:

71




72 COSMETIC INGREDIENT REVIEW

where R = hydrogenated tallow fatty radicals having a chain length distribution
Of C1a(65°/0), C16(31 0/0) and C14(4°/0) and Where A,B = —CH3, _CHJ, or “CH;, R
or R,R. Tallow is fat derived from ovine or bovine adipose tissue that is comprised
principally of fatty acid glycerides.™

Quaternium-18 is predominantly (90-100%) a dimethyl, ditallow quaternary
nitrogen compound as shown below. From 0-5% trimethyl monotallow am-
monium chloride, or monomethyl tritallow ammonium chloride may also be

present.*®
R +
, -
CH, - T - CHy| C1
R

i
L

Quaternium-18 is produced by hydrolysis, ammonalysis, and hydrogenation
of tallow. Quaternization is completed by alkylation with CH,;Cl.¢®

Quaternium-18 Clays: Quaternium-18 Hectorite and Quaternium-18 Ben-
tonite are the ion exchange addition products of Quaternium-18 and Hectorite
or Bentonite clays, respectively.*» The production of these two ingredients is
described in U.S. Patent No. 2,531,427.® The clay material is reacted with an
aqueous slurry of the quaternary compound. When the adduct precipitate is
washed and dried, the final product is ready.

Bentonite is a native hydrated colloidal aluminum silicate clay which has ab-
sorptive properties. It is a Smectite (Montmorillonite) mineral clay with a general
formula of Al,O;+4510,*H,0; magnesium can displace some of the constituent
aluminum. Although the composition of Bentonite varies regionally, a typical
analysis is as follows: SiO, (64.32%), Al,O; (20.74%), Fe,O; (3.03%), Na,O
(2.59%), MgO (2.30%), CaO (0.52%), FeO (0.46%), K,O (0.39%), SO, (0.35%),
TiO, (0.14%), and H3;PO, (0.01%).

Hectorite is a Smectite mineral clay with a general formula of
3 MgO - 4Si0O; * H;O; lithium can displace some of the constituent magnesium.
While the composition of Hectorite varies according to its regional origin, a
typical analysis is as follows: SiO, (56.30%), MgO (26.00%), F~ (3.47%), Na,O
(2.70%), CaO (2.50%), Li,O (1.51%), CO, (1.30 percent), Al,O; (0.1%), and FeO
(0.05%).029

Physical Properties

Quaternium-18: As a result of its polar nature, Quaternium-18 exhibits
hydrophilic properties. A paste-like substance, it is soluble in both water and
isopropyl alcohol.®

Quaternium-18 Clays: Quaternium-18 Hectorite and Bentonite are rela-
tively inert organo-clay compounds that are heat stable up to 500°C and resist
base or acid attacks over a pH range of 3-11. When added to other compounds,
they tend to render them more stable. Both are hydrophobic agents but can
stabilize emulsions by inhibiting oil-water phase separation. These ingredients
have a gel-like consistency that display thixotropic properties. When the gel is
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disturbed, it tends to become more fluid, which adds aesthetic value to certain
cosmetic products.®®

The Quaternium-18 clays are expansible in water, methanol, ethanol,
isopropanol, sorbitol, glycerine and acetone.‘®

Hectorite and Bentonite Clays: Silicate clays are composed of three-layer
subunits. Each trilaminar subunit consists of two tetrahedral layers sandwiching
an octahedral layer. The former layers contain silicon and oxygen in tetrahedral
configuration; the latter contains aluminum (Bentonite) or magnesium (Hec-
torite) and oxygen in octahedral configuration. Oxygen molecules located along
the faces of the octahedral subunit are shared with the tetrahedral subunits. Thus,
intralayer binding within a given subunit is covalent and strong.
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Oxygen molecules also project from the free surfaces of the tetrahedral
layers. Interlayer attraction between subunits is by Van der Waals forces and is
relatively weak. The individual subunits are free to slide over one another so as to
give the clay a slick texture.
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Hectorite and Bentonite are swelling clay minerals in which the interlayer
spacing between adjacent subunits is in dynamic equilibrium with the amount of
available moisture. Since the interlamellar forces are weak, water molecules can
readily permeate the interlayer spaces. Dry clay has a spacing between subunits
of 9.5 A. At 50% relative humidity, the spacingis 12.5-15 A at 100% saturation,
it reaches 18 A. Many water-miscible organic compounds (methanol, ethanol,
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isopropanol, sorbitol, glycerine and acetone) can also expand these clays in the
same way.

The combination of weak interlayer forces and the percent hydration with
such other factors as the presence of interlaminar cations gives these clays their
gel-like nature. Changes in hydration or electrolyte composition of the cosmetic
medium being used or the application of shearing stresses can cause the gel to
become more fluid (thixotropy). Removal of such perturbations promotes regela-
tion of the formulation.s

Reactivity

Quaternium-18 Hectorite and Bentonite are inert, chemically stable
materials. They are both pH and heat stable under the normal conditions of
cosmetic use. 59

Analytical Methods

Four techniques are described for the determination of quaternary am-
monium chloride salts.®

1. Free sodium chloride content. The sample is ashed and titrated with

2. Quaternary chlorides. The sample is dissolved in isopropanol and titrated
with AgNO; (0.1 N) in the presence of dichlorofluorescein (0.1% w/v of
isopropanol) indicator.

3. Free amine value. The sample is melted (if solid) and dissolved in
isopropanol to which bromphenol blue (0.2% w/v of isopropanol) indicator has
been added. The solution is then titrated with isopropanol-HCI (0.1 N).

4. Acid value—percent amine hydrohalide. The sample is melted (if solid)
and dissolved in isopropanol to which phenolphthalein indicator has been
added. The solution is then titrated with isopropanol-KOH (0.1 N).

Impurities

Three groups of impurities are associated with Quaternium-18 Hectorite and
Bentonite. These are listed below in descending order of predominance (concen-
trations not reported).®

1. Methyl, ditallow amine

R
!

R—N-—CH3

where R is as before.
2. Methyl, ditallow ammonium Hectorite

+

H -N - CH3 Hectorite
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3. Sodium chloride, NaCl

No reference has been found pertaining to the use of preservatives or antiox-
idants with these compounds.

PURPOSE AND FREQUENCY OF USE IN COSMETICS

In a variety of cosmetic products, the Quaternium-18 compounds are
employed to maintain suspensions during application (that is, to ensure uniform
dispensing of the active ingredients) and to inhibit compaction or settling. They
are added to lotions and creams for both thermal and physical emulsion stabiliza-
tion (that is, to inhibit phase separation). The thixotrophic properties of these in-
gredients add aesthetic value to lipsticks and makeups.”

Table 1 presents categories and concentrations of use of the Quaterniums.‘®
The cosmetic product formulation computer printout which is made available by
the Food and Drug Administration (FDA) is compiled through voluntary filing of
such data in accordance with Title 21 part 720.4 of the Code of Federal Regula-
tions (1979). Ingredients are listed in prescribed concentration ranges under
specific product type categories. Since certain cosmetic ingredients are supplied
by the manufacturer at less than 100% concentration, the value reported by the
cosmetic formulator may not necessarily reflect the true, effective concentration
found in the finished product; the effective concentration in such a case would
be a fraction of that reported to the FDA. The fact that data are only submitted
within the framework of preset concentration also provides the opportunity for
overestimation of the actual concentration of an ingredient in a particular pro-
duct. An entry at the lowest end of a concentration range is considered the same
as one entered at the highest end of that range, thus introducing the possibility of
a two- to ten-fold error in the assumed ingredient concentration.

Quaternium-18 has been reported to be used in 20 products (concentration
range of 0.1-10%); it is employed in hair conditioners and rinses and in nail
polish and enamels. Quaternium-18 Bentonite is used (concentration range of
0.1-10%) in eight personal cleanliness and lipstick products. Quaternium-18
Hectorite is used (concentration range of 0.1-10%) in over 140 eyeshadows and
mascaras, face powders, blushers and rouges, lipsticks, nail polish and enamels,
and various gels, creams, and lotions. These products, along with the approx-
imate Quaternium concentration used in each of them, are liste:] in Table 1.¢®

Quaternium-based formulations can come into contact with the face
(makeups, rouge, blushers, powders); the eyelids (mascara, eyeshadows); the lips
(lipsticks); the hair (conditioners, rinses); the nails (polish, enamels); the entire
skin (gels, creams, lotions); and the hands (when the product is applied to other
areas of the body) (Table 1).

The frequency with which Quaternium-containing products are applied may
vary from occasionally (hair conditioners and rinses) to daily (eyeshadow,
rascara, lipsticks). The duration of application can range from seconds (hair con-
ditioners and rinses) to all day (creams, lotions, mascara, powder, lipstick); these
products may remain in contact with the body for extended periods of time (nail

polishes and enamels), and occasional or daily use may extend over many years
(Table 1).
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TABLE 1. Product Formulation Data.?

Ingredient/ Concentration No. of
Cosmetic product type (%) product formulations

Quaternium-18 Hectorite

Eyeshadow >5-10 3
>1-5 9
>0.1-1 5
Mascara >1-5 9
=<0.1 3
Other makeup preparations >1-5 1
Blushers (all types) >5-10 1
>0.1-1 4
Face powders >0.1-1 1
Foundations >0.1-1 1
Lipstick >1-5 7
>0.1-1 1
Makeup bases >1-5 1
>0.1-1 1
Rouges >1-5 5
=0.1 1
Other makeup preparations >5-10 1
>1-5 1
Nail polish and enamel >1-5 26
>0.1-1 55
=<0.1 1
Other personal cleanliness >0.1-1 4
products
Suntan gels, creams, and >5-10 1
lotions
Quaternium-18
Hair conditioners >5-10 1
>1-5 4
Rinses (noncoloring) >0.1-1 4
Nail polish and enamel >0.1-1 1
Quaternium-18 Bentonite
Lipstick >5-10 1
Other personal cleanliness >0.1-1 7

products

4Data from Ref. 8.

BIOLOGICAL PROPERTIES

General Effects

Dimethyl, dioctadecyl ammonium chloride (DDAC), has been evaluated in
an in vivo percutaneous absorption study. Ten mg of the C-radiolabeled (30
#Ci) compound was applied in an open patch testto a5 x 8 cm area on the dor-
sal surface of each of four rabbits. All excreta (urine, feces, expired CO,) were
collected for 72 hours. Approximately 89% of the delivered radioactivity was
recovered: 88% (skin test site); 0.29% (cage wash); 0.27% (CO,); 0.20% (other
skin); 0.16% (feces); and 0.15% (urine). These data indicate that DDAC does not
appreciably penetrate the skin.®

The same investigator who conducted the study just described confirmed his
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results in an in vitro study which used skin from the abdomen of human infants;
DDAC did not penetrate this material.®

The FDA has proposed that Bentonite clay be granted GRAS status as a direct
food ingredient. Upon oral administration, very little (if any) Bentonite clay is ab-
sorbed. As much as 3% in the diet of experimental animals had no negative ef-
fects.'®

Animal Toxicology

Acute Studies

Oral toxicity

Acute oral toxicity studies have been conducted on all three Quaternium
compounds and on a variety of cosmetic formulations in which they appear.

Quaternium-18: A 5% aqueous dispersion of this ingredient was ad-
ministered to male rats by intragastric intubation. Six rats each received 5 g/kg of
the dispersion and four received 10 g/kg. No deaths occurred in either group.
The LD50 of the dispersion was estimated to be in excess of 10 g/kg. The
estimated LD50 of Quaternium-18 is somewhat greater than 0.5 g/kg, since the
dispersion contained only a 5% concentration of this ingredient.')

In another study, a 4% aqueous dispersion was given orally in doses of 5, 10,
and 20 ml/kg to groups of six rats. None of the rats died during the 14-day obser-
vation period that followed dosing. The LD50 was reported as greater than 20
ml/kg of the 4% dispersion, which allows the LD50 of the ingredient to be
calculated as greater than 0.8 g/kg.**»

A 75% aqueous suspension administered orally to rats at two dose levels
(doses or number of rats were not specified) was described as having an LD50 of
7000 mg/kg. This reflects an oral LD50 of the ingredient of 5250 mg/kg.*®

Doses varying from 1 g/kg to 10 g/kg of a 70% solution of Quaternium-18 in
isopropanol were given orally to 98 rats. The doses below 5 g/kg were further
diluted with isopropanol. The resultant LD50 was 6.35 g/kg. (This LD50 included
the effect of the isopropanol, which was not tested separately).**

Quaternium-18 Hectorite: In an acute oral toxicity study, five groups of five
rats each were given a 50% (w/v) aqueous suspension by gavage; the doses
ranged from 1.25-20 g/kg. No deaths occurred during the 14-day observation
period. The oral LD50 of the suspension is greater than 20 g/kg or greater than 10
g/kg of the ingredient.*®

Products that include relatively small amounts of the ingredient were tested
for oral toxicity. When an eyeshadow formulation containing 10 percent
Quaternium-18 Hectorite was evaluated in rats, the product's LD50 was
calculated to be greater than 5 g/kg.*® Three personal cleanliness formulations
were each given to 10 rats in 1 g/kg oral doses; for each formulation tested, the
LD50’s were greater than 1 g/kg.*”

When a fingertip powder blusher (10% Quaternium-18 Hectorite) was ad-
ministered orally to 10 rats via stomach intubation at a single dose of 25 g/kg, no
mortalities resulted. The LD50 of the product was reported as greater than 25
g/kg.(®

Quaternium-18 Bentonite: This ingredient was given orally, as a suspension
in cottonseed oil in doses of 8 g/kg, to twenty rats. No deaths occurred in two
weeks following dosing. The suspension was difficult to manipulate, so no higher
doses were given. Available data indicate that the LD50 is greater than 8 g/kg.**
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Skin irritation

Quaternium-18: An aqueous dispersion containing 5% of this ingredient
was applied to one intact and one abraded area of the skin of each of six rabbits.
To each area, 0.5 ml was applied and covered by a gauze patch which was
removed after 24 hours; then the remaining dispersion was washed off. At 24 and
72 hours after application, the reaction was graded; no irritation was found.*"

Tested with a similar procedure, a 4% aqueous dispersion gave com-
parable results.*»

A more concentrated (75%) sample of the ingredient was tested according to
the Draize method. The Primary Irritation Index (Pll) was calculated to be 1.92
out of a possible maximum of 8. Examination of the scores showed that erythema
had increased at the 72-hour observation period, indicating that there had been a
delayed irritant reaction.*®

Another commercial 75% aqueous dispersion of Quaternium-18 was studied
at concentrations of 2%, 5% and 10%. The actual concentrations of the ingre-
dient were 1.5, 3.7, and 7.5%. Patches containing 0.05 g of the suspensions were
applied to the skin of rabbits and allowed to remain there for 21 days, after which
the patches were removed and the irritation at the sites graded. The dispersion
was determined to be a mild irritant at the concentrations used.‘*® This same
product was also tested at 10 percent to determine its ability to irritate mucosa;
0.2 ml of the commercial product was applied to the penile mucosa of rabbits.
Grading of the irritation gave a score of 0.43 out of a possible maximum of 4,
showing this product had a mild ability to irritate mucosa.*»

Quaternium-18 Hectorite: A Federal Hazardous Substance Act skin irritation
test was conducted with this compound, using a dose of 0.5 g of a 50% suspen-
sion in water on each of six rabbits. When it came in contact with intact or
abraded skin, this material did not produce any irritation.!®

Quaternium-18 Bentonite: The undiluted ingredient was applied in quan-
tities of 0.5 g to both intact and abraded rabbit skin. After contact was maintained
for six hours per day for five consecutive days, there were 10 days of rest and
then five more days of exposure. No reaction was found, and the test material
was considered to be inert.“'®

Skin sensitization

Quaternium-18 Bentonite: The ability of this ingredient to produce allergic
reaction on the skin of guinea pigs was studied by intracutaneous injection.
Twelve guinea pigs were given an initial injection of 0.05 ml of the test sample
(0.1% in physiological saline). Then, three additional injections of 0.1 m| were
made each week for the next three weeks, after which there was a two-week rest
period. At the end of this time, challenge doses of 0.05 ml were injected. In-
creased reaction to the challenge dose over the induction dose would have in-
dicated a sensitization. However, the challenge doses gave less reaction than the
induction dose, indicating no sensitization. '

Eye irritation

Quaternium-18: One-tenth of a milliliter of a 5% aqueous dispersion of this
ingredient was instilled in one eye, the other remaining untreated as a control; six
rabbits were used. Cornea, iris and conjunctiva were all found free of irritation
during the 72-hour observation period. "

A 4% dispersion of the ingredient was tested by the same procedure. No cor-
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neal or iridial irritation occurred, but some conjunctival irritation, which disap-
peared with time, was reported.*?

A product containing a 75% suspension of the ingredient was also tested in
the rabbit eye. The product was diluted to 10% (making the test material a 7.5%
dispersion), and 0.1 ml of this was placed in the conjunctival sac. Readings were
made at 24 and 48 hours after instillation. The eye irritation score was reported to
be 11.7 out of a possible 110, making the 7.5% dispersion a minimal irritant.*®

Quaternium-18 Hectorite: A rabbit eye irritation test was performed accord-
ing to the Draize method with 0.1 ml of a 50% aqueous suspension; no irritation
was produced. %)

Quaternium-18 Bentonite: Instillation of 0.1 ml of a 10% suspension in
physiological saline was made into one eye of each of 10 rabbits. Twenty-four
hours after instillation, the “test eyes” were completely negative for irritation. '

Acute inhalation toxicity

Quaternium-18 Hectorite: An inhalation toxicity study evaluated a one-hour
exposure of 10 rats to a mist containing the ingredient. Quaternium-18 Hectorite
was mixed with isopropyl myristate to facilitate spraying (concentration not
stated). One hundred forty-three grams of the mixture were atomized in the one-
hour period; the nominal concentration was calculated to be 202 mg/l. In the 14
days following exposure, no toxic manifestations were noted and no deaths oc-
curred.*®

Subchronic Studies

Oral toxicity

Quaternium-18: This material was fed at varying concentrations to guinea
pigs for 12 days. Uniform doses of 10 ml/kg were administered daily to two
animals at each concentration. The lowest dose level that produced signs of tox-
icity appeared to be 1 g/kg/day.*® Quaternium-18 was also fed to dogs and rats
at subacute dietary levels of 2800 ppm for 90 days. No abnormalities were found
in food consumption, body weight, reaction, mortality, or urinalysis, or in
hematologic, blood chemistry, gross pathologic, or histopathologic studies.*®

Quaternium-18 Bentonite: Groups of 12 weanling rats were fed diets con-
taining 1%, 5%, or 25% of the ingredient for 12 weeks. Two similar groups were
fed the basic diet and served as controls. The gain in weight per unit of diet con-
sumed was practically the same for groups consuming up to 5%, while a reduc-
tion of food efficiency occurred in the 25% group. At the end of 12 weeks,
hematology, organ weights, gross pathology, and micropathology were essentially
the same in all groups, and there was no indication that any subchronic oral tox-
icity was produced by the ingredient. ¥

Dermal toxicity

Quaternium-18 Hectorite: Aqueous suspensions containing 50%, 25%,
12.5%, or 0.0% of this ingredient in quantities of 4 g/kg were applied to the ex-
posed skin of rabbits three times a day, five days per week for three weeks. Each
application, spread over at least 20% of the body surface, was allowed to remain
on the skin for two hours, after which the remaining material was washed off, the
skin dried, and the next dose applied. Six rabbits were used for each concentra-
tion, three with intact skin and three with the skin abraded. During the study,
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general health, appetite, and activity did not differ among the groups. Weight
gain, hematological elements, and gross and micropathology were similar in all
groups. Some animals, including controls, had inflammatory lesions in the heart,
brain, liver, kidney, and lung. These were attributed not to the test materials, but to
protozoan infection, which was reported to be common in rabbits obtained from
commercial suppliers. The local effects on the skin consisted of mild drying and
scaling of the upper layers in the early days of the study. Continued exposure did
not produce involvement of the deeper layers.*®

Quaternium-18 Bentonite: Ten rabbits were depilated (15 X 18 cm) on their
dorsa and exposed under occlusion to 0.5 g of Quaternium-18 Bentonite for six
hours per day for 90 days. Ten control animals were also used. Exposure sites
were scored for irritation according to the Draize criteria at the end of such ex-
posure and at the beginning of the next. Hematological and gross pathological
findings were normal for both groups. Micropathology revealed minor liver and
kidney abnormalities in both experimental and control groups; chronic proto-
zoan infection was implicated. No evidence of local or systemic toxicity of
Quaternium-18 Bentonite was found.?®

Clinical Assessment of Safety

Skin Irritation and Sensitization

Quaternium-18

This ingredient was investigated for its skin irritating and sensitizing
characteristics on 25 men and 25 women (Caucasian) varying in age from 18 to
35. The repeated insult, occluded patch test was employed. Patches (1.5 in?)
were saturated with sample (7.5%, unspecified diluent) and applied for 24 hours
to the volar aspect of the arm; 24 hours elapsed between each scoring and ap-
plication, which totalled 15 per person. Ten days after the last induction ex-
posure, a 24-hour challenge application of sample was made to each subject.
The results and accompanying analysis can be found in Table 2. Six out of the 50
subjects reacted 13 times to the 750 induction exposures. Only two of the 13
reactions were level-2 reactions. Two of the 50 subjects reacted to the challenge
exposure; there were no other reactors. The mean primary skin irritation index
(PSI) for all test subjects was calculated to be 0.26 out of a maximum of 8. The

TABLE 2. Repeated Insult and Skin Sensitization Human Studies—
Quaternium-18.2

Intensity of
reactions
No. of No. of

subjects  applications 4 3 2 1 0
Primary Skin Male 25 375 0 0 2 7 366
Irritation Female 25 375 0 0 0 2 373
‘ Total 50 750 o 0 2 9 739
Skin Male 25 25 0 0 1 0 24
Sensitization Female 25 25 0 0 1 0 24
Total 50 50 o o 2 o 48

3Data from Ref. 13.
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mean skin sensitization (SS) index (calculated in the same manner as the PSI) for
the 50 subjects was 0.08 out of a maximum of 8. The number of subjects tested
for potential sensitization to Quaternium-18 is suboptimal. Although the number
of subjects used in the testing program is suboptimal, the ingredient was
classified by the investigator as “practically nonirritating and nonsensitizing to the
skin.”

Quaternium-18 Hectorite

Pure Ingredient: This compound was evaluated for primary irritancy, “fa-
tiguing” ability (potential cumulative effects of repeated application), and/or skin
sensitizing capacity. The study included 50 humans exposed 15 times each to un-
diluted sample under occluded patch (3 X 3 cm) and once each to a challenge
application. No visible skin changes were reported in any subject. According to
the author, Quaternium-18 Hectorite may be considered nonirritating, “non-
fatiguing,” and nonsensitizing to the skin.*$

Ingredient in Cosmetic Formulations: An eye shadow (10% Quaternium-18
Hectorite) was tested for skin reaction on 50 women. The undiluted product was
applied to the intended area of use twice daily for 30 days. Each woman was ex-
amined five times (Weeks 0, 1, 2, 3, and 4) by a dermatologist; no evidence of
skin irritation or sensitization was found.'®’ Three other formulations containing
Quaternium-18 Hectorite (1.0-5.0%) were tested for skin irritation and sensitiza-
tion. Twelve panelists were exposed to sample (0.5 g of undiluted product) under
semiocclusive patch conditions for 23 hours per day for three weeks. The prod-
ucts were evaluated as being slightly irritating.*®> When these same three prod-
ucts were applied (0.5 g) three times per week for three weeks to 175 subjects
under occlusive patch conditions for 24 hours, they were found to be nonsen-
sitizing.**®? A fingertip powder blusher (10% Quaternium-18 Hectorite) was
evaluated for primary irritation and sensitization and for phototoxicity and
photocontact allergenicity. A population of 209 human subjects was exposed to
the product under occlusive patch test conditions (modified Draize-Shelanski-
_ Jordan Test). No indication of skin irritation or sensitization was found. %

Twenty-five male and female panelists were exposed to the fingertip powder
blusher (10% Quaternium-18 Hectorite) in a photopatch test. Two pl/cm? of sam-
ple were applied to two different skin sites which were then covered with stan-
dard patches for 24 hours. At patch removal, one treated site and a new third site
were exposed for 30 seconds to light originating from a Krohmeyer hot-quartz
spot-lamp and filtered through window-glass. The irradiated sites were scored
immediately for irritation. The entire protocol was repeated four additional
times. Challenge applications to previously untreated sites were made 12 days
after the last induction exposure; one untreated and two treated sites were used.
Twenty-four hours after challenge, one treated site and one untreated site were
irradiated as before. The sites were examined and scored at 24 and 48 hours. No
reactions were noted; the product was reported to exhibit no evidence of
phototoxicity or photoallergy.‘»

Quaternium-18 Bentonite

The repeated insult patch test was employed to test two eyebrow color
preparations (4.1 or 4.0% active ingredient) on 50 human subjects. No evidence
of skin irritation, “fatiguing,” or sensitization was found for either product.** A
clinical test of Quaternium-18 Bentonite at a concentration greater than 4.1 per-
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cent would have been desirable, since one cosmetic formulation contains
> 5-10% of the ingredient.

Eye Irritation: Quaternium-18 Hectorite has been screened for its capacity
to cause ocular irritation in the human. Two preparations were used: undiluted,
finely divided powder (20 g of powder dissolved in 100 ml of physiological
saline) and 20 g of powder suspended in 100 ml of corn oil. The undiluted
powder (2 mg) was applied directly in the conjunctival sac of one eye in each of
10 subjects. Panelists were asked to describe any adverse symptoms they ex-
perienced immediately following instillation of the sample and the eyes were ex-
amined immediately and after 1 and 24 hours. All subjects reported a “sand-like”
feeling in the treated eye, but without stinging or pain. The two diluted com-
pounds were tested simultaneously, one sample per eye of each of ten panelists.
Upon instillation, both eyes were held shut for one minute; the subjects were
then asked to open their eyes and describe any abnormal ocular sensations. No
one reported feeling pain in either eye, though (like the undiluted powder) the
saline-dissolved sample gave a “sand-like” feeling to the eye. All treated eyes were
examined (in an unspecified manner) at 0, 1, and 24 hours. No obvious damage
to the eye was observed.*®

SUMMARY

Quaternium-18 is a mixture of quaternary ammonium chloride salts.
Quaternium-18 Hectorite and Bentonite are the reaction products of Quater-
nium-18 and Hectorite or Bentonite clays, respectively. All three ingredients are
used in cosmetic formulations at concentrations ranging from 0.1% to 10%. Cos-
metics containing these compounds may come into contact with all body surfaces
and may be used on a daily basis over extended periods of time.

Quaternium-18 Hectorite and Bentonite are chemically, physically, and
biologically inert. Quaternium compounds are poorly absorbed through the skin.
Acute oral and percutaneous toxicity tests in animals indicate that all three com-
pounds exhibit little or no systemic toxic effects. Quaternium-18 Hectorite was
also found to be nontoxic in an acute inhalation study. Subchronic oral and der-
mal toxicity tests on Quaternium-18 and Quaternium-18 Bentonite presented no
evidence of systemic toxicity. No chronic studies have been reported.

All three Quaternium compounds under review here can be considered to
cause at most only slight irritation to the animal skin. None has been reported to
be skin sensitizing agents. In ocular irritation studies in rabbits, all three com-
pounds have been shown to be at most mild irritants.

Clinical studies have determined that Quaternium-18 is practically nonir-
ritating and nonsensitizing to the skin. Quaternium-18 Hectorite can be classified
as a nonirritating, “nonfatiguing,” and nonsensitizing agent; it does not present
any adverse phototoxic or photoallergenic effects. Quaternium-18 Bentonite is
not an irritating, “fatiguing,” or sensitizing agent to the human skin. Quater-
nium-18 Hectorite exhibits no ocular irritation in humans.

There is no reported information concerning any of the Quaternium-18 com-
pounds with respect to absorption, metabolism, storage, excretion, teratology,
mutagenesis, Or carcinogenesis.
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CONCLUSION

On the basis of the available information presented in this report, the Expert

Panel concludes that Quaternium-18, Quaternium-18 Hectorite, and Quater-
nium-18 Bentonite are safe as cosmetic ingredients in the present practices of use
and concentration.
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