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Final Report on the Safety
Assessment of Nonoxynols -2, -4,
-8, -9, -10, -12, -14, -15,
-30, -40, and -50

Nonoxynols are chemically stable ethoxylated alkylphenols which are chemi-
cally foaming and solubilizing agents. Estimates of the acute oral LD50s of nine
of the Nonoxynols (-2 to -15) range from 0.62 to 7.4 g/kg in several animal
species. Acute dermal toxicity studies in rabbits produced an LD50 range of 1.8
ml/kg to 4.4 g/kg. Skin irritation tests on rabbits indicated that Nonoxynols are
nonirritating to moderately irritating. Nonoxynol compounds with short ethox-
ylated chains are generally severe ocular irritants, whereas long-chained
Nonoxynols are only slightly irritating to the rabbit eye. No evidence of car-
cinogenicity was observed when Nonoxynol-4 and -9 were fed to both dogs
and rats. A mutagenicity study of these two compounds by the Ames test was
negative.

Undiluted Nonoxynol-4 and -9 were nonirritating and nonsensitizing in
clinical studies. A 50% solution of Nonoxynol-15 and/or Nonoxynol-50 pro-
duced no irritation or sensitization when tested on 168 subjects, nor was there
evidence of phototoxicity when tested on a subset of this population.

It is concluded that Nonoxynols -2, -4, -8, -9, -10, -12, -14, -15, -30, -40,
and -50 are safe as cosmetic ingredients.

CHEMICAL AND PHYSICAL PROPERTIES

Structure

Nonoxynols (or nonylphenoxy polyethoxy ethanols) are ethoxylated alkyl-
phenols which conform to the formula:

Cohyg -Q- (OCH,CH,)) O

where n can vary from 1 to 100."® The nonyl! group, a branched propylene
trimer, is located in the para position to the polyethoxy side chain on the
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36 COSMETIC INGREDIENT REVIEW

benzene ring.® Nonoxynols are nonionic surface active agents in which the
nonpolar alkyl chain has lipophilic properties and the polar polyoxyethylene
portion of the molecule has hydrophilic properties.

Many alkylphenols are synthesized commercially by the Fiedel-Crafts alkyla-
tion of a phenol with an olefin. Catalysts used in this reaction include boron
trifluoride, boric, oxalic, sulfuric, tetraphosphoric, toluene sulfonic acids, and
ferric chloride. The resulting monoalkylphenol contains over 90% of the adduct
substituted in the para position. The product is then purified by distillation and
ethoxylated, in the presence of trace amounts of NaOH catalyst; an appropriate
number of moles of ethylene oxide (EO) must be added to produce the required
alkylphenol ethoxylate.**

Nonoxynol-9 is manufactured by reacting commercial nonylphenol with EO.
The number of moles of EO various from 5 to 18 with an average value of 9. Ex-
cess reactants are removed under a high vacuum manifold.® The preparation of
other Nonoxynols has been described.”

Additional information on the chemistry, properties and methods of
manufacture of the alkylphenol ethoxylates is reported elsewhere.®

Physical Properties

Nonoxynols are nonionic surfactants. Those which contain short EO chains
are liquids (n = 1 to 13) or paste-like liquids (n = 14,15); those with longer
chains (n > 20) are waxes (Table 1). Liquid Nonoxynols are usually sold at 100%
concentrations; the waxy solids may be sold as 50%-70% solutions in water.®

As the length of the EO chain increases, the polarity of the nonoxynol
molecule increases and water solubility is enhanced. Nonoxynols -1 through -6
are oil-soluble, whereas longer chain Nonoxynols are soluble in water and other
polar substances. The hydrophile-lipophile balance (HLB) values range from 3.4
for Nonoxynol-1 to 19.0 for Nonoxynol-100. Specific gravities, viscosities, and
other physical and chemical data of selected Nonoxynols can be found in Table
1.(8- 10)

Aqueous Nonoxynols are adsorbed at greater than 90% when passed
through a column of ZnCl,-activated carbon, and follow Langmuir-type
isotherms. Adsorption is enhanced as the alkyl chain is lengthened. "

The presence of inorganic and organic salts lowers the cloud point and ad-
sorptivity of the Nonoxynols, and for Nonoxynol-10 increases its adsorption onto
activated carbon. Inorganic salts which raise the cloud point hinder adsorption.
For organic salts, adsorption of Nonoxynol-10 is lowered by competition and
sorption between the salts and Nonoxynol-10. An increase in the hydrophobicity
of the organic salts used hinders the adsorption of Nonoxynol-10.¢'?

Adsorption properties of the Nonoxynols at the electrolyte-mercury boundary
have been investigated by alternating current polarography (capacity-potential
relationships).** The adsorption of Nonoxynols by polymer substrates has also
been studied."** Surface interactions between submicroscopic pyrogenic silica
and Nonoxynols have been studied by infrared spectroscopy.'® Such anionic
aggregating materials as sodium lauryl sulfate and sodium dioctylsulfosuccinate
bind to the surface of colloidal silica in the presence of Nonoxynols. The
presence of Nonoxynols decreases cationic surfactant absorption. The adsorp-




Table 1. Physicochemical Properties of Nonoxynols.

Conc. Specific gravity Viscosity
Nonoxynol (%) Phase HLB Solubility at 25/25°C at 25°C (cps) Other properties Color
-1 100 Liquid 3.4 Oil — - -
-2 100 Liquid - Oil 0.984-0.986 - -
-4 100 Liquid 8.9  Oil, common org. 1.020-1.030 - - White to light
solv. amber
-5 100 Liquid 10.0 Qil - — C.P. 52-62
-6 100 Liquid 10.9  Oil, H:0, misc,, 1.030-1.050 150-250 - Colorless to light
common org. solv. amber
-7 100 Liquid 11.7  Aromatic solv., 1.055 at 20/20°C - S.P. -6
-8 100 Liquid 12.3 H.O 1.05 - C.P. 22-28
-8.5 100 Liquid - H,0, polar org. solv. 1.040-1.060 200-300 S.P. -1.0-1.1 Pale yellow
9 100 Liquid 12.9  Aromatic solv. - - C.P. 51-56
-9 33 Liquid 13.0 H,0 . . -
9.5 100 Liquid 129  H.0, polar org. solv. 1.040-1.060 175-250 S.P. —2.5-4.0 Colorless to light
amber
-10 100 Liquid 13.5  H,O, aromatic solv. - - -
-1 100  Liquid - Highly H.O - - -
-12 100 Liquid 141 Highly H.O 1.07 - -
-13 100 Liquid 14.4 Highly H,O 1.07 at 20/20°C - C.P. 90
S.P. 6
14 100 Vis. 147 Highly H,O - - -
Liquid
-15 100 Vis. 15.0 Highly H,O, polar 1.060-1.080 500-600 C.P. 96 Opaque
Liquid org. solv. S.P. 19-21
-20 100 Wax 159 H.O - - C.P. >100
P.C. 68-72
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Table 1. (Continued.)
Conc. Specific gravity Viscosity
Nonoxynol (%) Phase HLB Solubility at 25/25°C at 25°C (cps) Other properties Color
-30 100 Wax 17.1 H.O - - C.P. >100
-30 70 Vis. 17.0 H,O misc. 1.080-1.100 - S.P. —5.0--3.0 Pale yellow to
Liquid P.P. 0.0-2.0 light amber
-40 100 Wax 17.8 Highly H,O 1.082 at 58/25°C - S.P. 67
-40 70 Vis. - Highly H.O - - -
Liquid
-50 100 Wax 18.1  Highly H,O - - C.P. >100
-50 70 Vis. - Highly H,O - - -
Liquid
-100 100 Wax 19.0  Highly H,O 1.08 at 57/20°C - C.P. Clear at 100°C
-100 70 Vis. - Highly H,O - - -
Liguid
-100 50  Vis. —  Highly H,O - - -
Liquid

Data from Refs. 2, 8-10.

S.P.
C.p.
P.P.
P.C.

Solidification point (°C).

Cioud point, 1% aqueous solution (°C).
Pour point (°C).
C.P., 1% in 10% NaCl (°C).
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ASSESSMENT: NONOXYNOLS -2, -4, -8, -9, -10, -12, -14, -15, -30, -40, AND -50 39

tion equilibrium at the silica surface is affected by mixed micellization between
nonionic (Nonoxynols) and ionic surface active agents.*'®

Stability

Nonoxynol-9 is degraded in activated sludge waste treatment by slow oxida-
tion and hydrolysis of the alkyl group, aromatic ring, and ethoxy chain,
simultaneously."'”

In river die-away tests, Nonoxynols were not degraded in clean water; the
polyether chains were degraded slowly in polluted water.*®

Analytical Methods

Some sampling and analytic techniques used to extract Nonoxynols from en-
vironmental and synthetic substances, to separate mixtures of nonionic surfac-
tants, and to quantify pure Nonoxynol solutions are listed below.

Methanol Extraction'®’

Thin-layer Chromatography®

Gel Chromatography?"

Paper Chromatography***
lon-exchange Chromatography®
Infrared Spectroscopy*®

Mass Spectroscopy **

Ultraviolet Spectroscopy***2
Proton Magnetic Resonance*®
Spectrometric x-ray Fluorescence!*”

Nonoxynol molecular weight distributions and EO chain length determina-
tions can be made by standard and circular thin-layer chromatography‘?*-*® and
by infrared spectrophotometry.®?

Impurities

There are no reports on the use of preservatives or antioxidant additives in
the Nonoxynols.? There may exist in Nonoxynols trace amounts of ethylene
oxide or its degradation product, 1,4-dioxane, which were not completely
removed from the system.** Administration of 1% 1,4-dioxane in the drinking
water to rats for 13 months induced hepatic lesions and hepatomas.*®

USE

Cosmetic Uses

In cosmetic products Nonoxynols are used as emulsifying, wetting, foaming,
and solubilizing agents and as protective colloids.® Nonoxynols are used in hair
and skin care products, bath and shaving preparations, and personal cleanliness
products.

Tables 2 and 3 list product types and the number of product formulations
voluntarily reported to the Food and Drug Administration (FDA) in 1976 and
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TABLE 2. Product Formulation Data.

No. of product formulations within each concentration

Total no. range (%)?
containing
Product category?® ingredient >50 >25-50 >10-25 >5-10 >1-5 >0.1-1 =0.1

NONOXYNOL-2
Hair sprays (aerosol fixatives) 10 - - - - - 1 9
Tonics, dressings, and other

hair grooming aids 1 - - - - - 1 -
Personal cleanliness products 1 - - - - - - 1
1976 TOTALS 12 2 10
NONOXYNOL-4
Bath oils, tablets, and salts 14 - - - - 14 _ _
Hair conditioners 1 - - - - 1 - -
Other hair preparations

(noncoloring) 1 - - - - 1 - -
Hair dyes and colors (all types

requiring caution statement

and patch test) 241 - 3 - - 210 - -
Hair bleaches 10 - 3 2 1 2 2 -
Face, body, and hand skin

care preparations {excluding

shaving preparations) 1 - - - - 1 - —
1976 TOTALS 268 - 34 2 1 229 2 -
NONOXYNOL-6
Hair bleaches 3 3 - - - - - -
Skin fresheners 2 - - - - 2 - —-
1976 TOTALS 5 3 - - - 2 - -

NONOXYNOL-8
Bath oils, tablets, and salts 2 — - — - - 2 _
Skin cleansing preparations

(cold creams, lotions,

liquids, and pads) 1 - - - - - 1 —
Skin fresheners 1 - — - - - 1 -
1976 TOTALS 4 - - - - - 4 -

NONOXYNOL-9
Bath oils, tablets, and salts
Bubble baths
Other bath preparations
Fragrance preparations
Hair conditioners
Permanent waves
Hair shampoos (noncoloring)
Tonics, dressings, and other
hair grooming aids
Wave sets 4 - - - - - 4 —
Other hair preparations
(noncoloring) 2 - - - - 2 - -

-
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TABLE 2. (Continued.)

No. of product formulations within each concentration

Total no. range (%)
containing
Product category® ingredient >50 >25-50 >10-25 >5-10 >1-5 >0.1-1 =0.1
NONOXYNOL-9 (cont'd.)
Hair dyes and colors (all types
requiring caution statement
and patch test) 52 - 43 9 - - - -
Hair bleaches 6 - 1 3 - 2 - -
Nail basecoats and undercoats 1 - - - - - 1 -
Bath soaps and detergents 2 - - 2 - - - -
Deodorants (underarm) 2 - - - - 2 - -
Douches 3 - - - - 1 2 -
Other personal cleanliness
products 4 - - - - 2 2 -
Shaving cream (aerosol,
brushless, and lather) 4 - - - - - 4 -

Skin cleansing preparations

{cold creams, lotions,

liquids, and pads) 3 - - - - 3 - —
Face, body, and hand skin

care preparations (excluding

shaving preparations) 6 - - - - 1 - 5
Night skin care preparations 1 - - - - - 1 -
Skin fresheners 9 - - - - 3 5 1
Other skin care preparations 2 - - - - 2 - -
Suntan gels, creams, and

liquids 1 - - - - 1 - -
1976 TOTALS 140 - 44 19 1 32 38 6
NONOXYNOL-10
Hair conditioners 1 - — - — -~ 1 _
Permanent waves 3 - - - - — 3 _
Wave sets 1 - - - - - 1 -
Hair dyes and colors (all types

requiring caution statement

and patch test) 25 - - 23 - - - 2
Hair bleaches 5 - - 4 1 - - -
Bath soaps and detergents 1 - - - - 1 - -
Other personal cleanliness

products 1 - - - 1 - - —
Shaving preparations 1 - - - - - 1 -
Skin cleansing preparations

(cold creams, lotions,

liquids, and pads) 3 - - - -~ 2 - 1
Paste masks (mud packs) 1 - - - - - 1 _
1976 TOTALS 42 - - 27 2 3 7 3
NONOXYNOL-12
Colognes and toilet waters 1 - - - - - 1 —
Hair conditioners 1 - - - - - 1 -

Hair shampoos (noncoloring) 4 - - - - 3 1 -
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TABLE 2. (Continued.)

No. of product formulations within each concentration

Total no. range (%)
containing
Product category? ingredient >50 >25-50 >10-25 >5-10 >1-5 >0.1-1 =01
NONOXYNOL-12 (contd.)
Skin cleansing preparations
(cold creams, lotions,
liquids, and pads) 1 - - - - - 1 -
Paste masks (mud packs) 1 - - — - — 1 -
Skin fresheners 1 - - - - - 1 —
1976 TOTALS 9 - - - - 3 6 —
NONOXYNOL-15
Permanent waves 1 — - - - - - 1
Hair shampoos (noncoloring) 1 - - - - - - 1
1976 TOTALS 2 - - - - - - 2
NONOXYNOL-30
Hair bleaches 1 - - - _ - - 1
1976 TOTALS 1 - - - _ - - 1

3preset product categories and concentration ranges in accordance with federal filing regulations (21 CFR
720.4).
Data from Ref. 34.

1979 as containing the various Nonoxynols. In 1976, Nonoxynols -2, -4, -6, -8, -9,
-10, -12, -15, and -30 were reported as ingredients in a total of 12, 268, 5, 4, 140,
42, 9, 2, and 1 cosmetic formulations, respectively, at concentrations ranging
from <0.1% to >50%.%* In 1979, Nonoxynols -2, -4, -6, -8, -9, -10, -12, -14,
-15, -30, and -50 were reported as ingredients in 11, 66, 2, 3, 133,10, 2, 8, 1, 2,
and 1 cosmetic formulations, respectively, at concentrations ranging from
<0.1% to >50%.%

Table 3. Number of Nonoxynol Products and Use Ranges.

Nonoxynol =<0.1-0.1 >0.1-1.0 >1.0-5.0 >5.0-10 >10-25 >25-50 >350
2 9 2 - - . - -
4 1 10 19 1 1 34 -
-6 - - 1 . - - 1
-8 - 3 - - - - -
-9 1 31 17 - 72 12 -

10 3 2 5 1 24 - -
12 - 2 8 . - - -
14 - 2 - - - - -
15 2 5 1 - - - -
-30 1 - - - - _ -
50 - . 1 - 1 - -

Data from Ref. 35.




ASSESSMENT: NONOXYNOLS -2, -4, -8, -9, -10, -12, -14, -15, -30, -40, AND -50 43

The cosmetic product formulation computer printout which is made
available by the FDA is compiled through voluntary filing of such data in accor-
dance with Title 21 part 720.4 of the Code of Federal Regulations.®® The ingre-
dients 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 actual concentration found in the finished prod-
uct; the concentration in such a case would be a fraction of that reported to the
FDA. The fact that data are submitted only within the framework of preset con-
centration ranges also provides the opportunity for overestimation of the actual
concentration of an ingredient in a particular product. 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 10-fold error in the
assumed ingredient concentration.

As components of at least nine major cosmetic product categories, Nonox-
ynols may come into contact with the skin of the face, scalp, hair, nails, and
axillae, and the skin of the body.*3%

Products containing Nonoxynols can be used daily or occasionally and their
use may extend over a period of years. Contact with such products may last from
seconds to hours.

Noncosmetic Uses

The nonionic surfactant properties of Nonoxynols permit their use in a wide
variety of industrial, household, agricultural, and pharmaceutical products
(Table 4).

In Switzerland, the dairy industry uses iodophors containing Nonoxynol-15
in sanitizing processes; therefore, milk can become contaminated with
Nonoxynol-15. Government officials in that country have established the
tolerance level of Nonoxynol-15 in milk at 2.0 ppm.©7"

The FDA Panel on Review of Contraceptives has concluded that Nonoxynol-9
is safe and effective for over-the-counter (OTC) use as a vaginal contraceptive.
The Panel reviewed several animal toxicology studies (including subacute
feeding, excretion, acute oral toxicity, skin penetration, and primary eye irrita-
tion tests) in its determination of Nonoxynol's safety. The review included the
safety and effectiveness of Nonoxynol-9 as a contraceptive for intravaginal use in
humans at daily exposures of 124 mg.*®

BIOLOGICAL PROPERTIES

Absorption, Metabolism, and Excretion

The metabolism of Nonoxynols takes place by shortening the ethylene oxide
chain and some carboxylation of the alkyl chain by omega-oxidation. No
metabolic formation of free phenolic groups has been reported. 34

Knaak et al.*® fed 67 mg/kg of ethylene-**C oxide-labeled Nonoxynol-7, -10,
-12, or -15 to groups of four rats each. Seven days cumulative *C levels in urine,
feces, and expired air were determined. With increasing ethoxy chain length,




TABLE 4. Noncosmetic Uses of Specific Nonoxynols.

Nonoxynol Detergent Emulsifier Dispersant Wetting Others
-1 X X - Antifoaming agent, dry cleaning
-2 X X X . Foam stabilizer, mfg. of anionic surfactants
-4 X X X X Foam suppressor, agric. toxicants, plasticizer, freeze-thaw, stabilizer,
chemical intermediate, antistatic agent
-5 X X X X Dry cleaning, HC solvent, fuel de-icer, silicone emulsifier
-6 X X X X Dry cleaning, HC solvent, paint stabilizer, petr. additive
-7 X X X X Textile scouring, pig. dispersant, sanitizers, emulsion polymerization
-8 and -8.5 X X X X Low foaming agent, textile deterg., corrosion inhibitor
-9 and -9.5 X X X X Textile, paper, paint, and metal processing, pesticides, pig. wetting
-10 X X X X Textile assistant and processing, pesticides, scouring agent
-1 X X X X Carrosion inhibitor, lime dispersant, sanitizers, metal cleaner
-12 X X X X Metal degreasing, sanitizers, home and ind. cleaner
-13 X X - X Textile scouring, emulsion polymerization, home and ind. cleaner
-14 X X X X General detergency, emulsifier for oils, waxes, and fats
-15 X X X X Metal cleaner, bottle washing, veg. and mineral oil emulsifiers
-20 X X - X Stabilizer for synthetic latices, de-emulsifier for crude petr., emulsifier
for oils, waxes, fats, organic solvents and polyester resins
-30 X X X X Solubilizer, textile scouring, emulsion polymerization, synthetic
latices, stabilizer, sanitizer, leveling agent, dyeing assistants
-40 X X X X Stabilizer for synthetic latices, solubilizers, teveling agent, emulsion
polymerization, dyeing assistants, sanitizers
-50 X X X X Stabilizer, solubilizer and emulsifier for floor waxes and polishes,
leveling agent, emulsion polymerization
-100 X X X X Stabilizer, solubilizer, leveling agent, sanitizers

Data from Refs. 9, 10.
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urinary and pulmonary excretion of radiocarbon decreased and fecal excretion
of label increased, indicating decreased intestinal absorption.

Chvapil et al.** reported that Nonoxynol-9 is absorbed through the vaginal
wall of rabbits and rats, and is excreted by liver-bile-feces and kidney-urine
routes.

Animal Toxicology

Acute Effects

Oral toxicity

Studies of various Nonoxynols, administered by gavage to rabbits, rats,
guinea pigs, or mice indicate that ingested Nonoxynols are slightly toxic to
relatively harmless (Table 5). Necropsy findings in animals that had died included

TABLE 5. Acute Oral Toxicity.

Animals Concentration
Nonoxynol  (no. and species) (%) Dose LD50 Comment®  Ref.
-2 30 rats (M + F) 100 2.96-4.26 glkg 3.5 g/kg Slightly toxic 44
-4 25 rats (M) 100 5.6-9.7 g/kg 7.4 g/kg Practically 46
nontoxic
-4 15 rats (M) 100 3.1-6.0 g/kg 4.3 g/kg Slightly toxic 45
-6 30rats M + F) 100 1.45-2.67 g/kg 1.98 g/kg Slightly toxic 44
-7 20 rats (M) 100 2.42-5.57 mi/kg  3.67 mi/kg Slightly toxic 45
-9 80 rats 100 1.0-50 g/kg 3.0 g/kg Slightly toxic 47
-9 80 guinea pigs 100 0.5-15 glkg 2.0 glkg Slightly toxic 47
-9 12 rabbits 100 2.59-7.48 g/kg 4.4 g/kg Slightly toxic 47
-9 15 rats (M) 100 1.67-3.25 milkg  2.33 milkg Slightly toxic 45
-9 15 rats (M) 100 1.88-3.23 ml/lkg  2.46 mi/kg Slightly toxic 45
9 15 rats (M) 100 - 1.41 mllkg Slightly toxic 45
-9 15 rats (M) 100 1.28-3.13 mlikg  2.00 ml/kg Slightly toxic 45
9 20 rats (F) 100 1.77-4.53 mi/lkg  2.83 mltkg Slightly toxic 45
-9 15 rats (F) 100 1.68-3.38 ml/kg  2.38 ml/kg Slightly toxic 45
-9 20 mice 100 3.07-5.98 ml/kg  4.29 ml/kg Slightly toxic 45
-9 12 guinea pigs (M) 100 0.60-1.18 mltkg  0.84 ml’kg Slightly toxic 45
-9 12 rabbits (M) 100 0.25-1.57 milkg  0.62 mi‘kg Slightly toxic 45
-9 8 rabbits (F) . 100 0.28-1.37 ml/kg  0.62 ml/kg Slightly toxic 45
-9 5 rats 100 2.1-3.2 ml/kg 2.6 ml’kg Slightly toxic 48
-9 5 rats 100 0.25-8.0 g/kg 1.8 g/kg Slightly toxic 49
-10 20 rats (M) 100 1.0-1.7 glkg 1.3 g/kg Slightly toxic 45
-10 20 rats (F) 10 (aq.) 1.0-1.6 g/kg 1.3 glkg Slightly toxic 45
-12 34 rats (M + F) 100 2.80-9.20 mi/kkg  5.10 ml/kg Slightly toxic 44
-13 15 rats (M) 100 2.68-5.21 mi’kg  3.73 ml/kg Slightly toxic 45
-15 50 rats 25 (aq.) 1.9-3.3 g/kg 2.5 g/kg Slightly toxic 50
-30 50 rats 25 {aq.) 4-64 mlkg Not Determined Relatively 50
harmless
-40 25 rats 100 10.14-26.01 glkg  Not Determined  Relatively 46
harmless
-40 10 rats 100 34-64 ml/kg Not Determined Relatively 45
harmless

aClassified according to Hodge and Sterner.*"
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congested and hemorrhagic lungs, pale or mottled kidneys, gastrointestinal con-
gestion, and congested kidneys. Animals which survived had diarrhea, tremors,
prostration and narcosis.

An antidandruff shampoo containing 17.5% Nonoxynol-9 and a foaming
bath oil containing 20% Nonoxynol-12 were tested for acute oral toxicity in
fasted female rats. When 5 g/kg were administered by stomach tube to five
animals per formulation, both formulations resulted in LD50 values of >5.0 g/kg,
indicating that these products are “practically nontoxic.” 4?43

Dermal toxicity

One diluted and five undiluted Nonoxynols were tested in rabbits for dermal
toxicity (Table 6). In each study, the sample was applied once under occlusion to
shaved, abraded skin. The patches were removed at 24 h, the exposed sites
rinsed and the animals observed for 14 days. The LD50 values resulting from
these studies indicate that Nonoxynols-4, -7, -9, -10, and -13 ranged from 1.8 ml/kg
to 4.4 g/kg. A 50% Nonoxynol-40 applied in a similar manner was reported to have
an LD50 of greater than 10 g/kg. Table 6 documents the associated toxic effects
observed during the testing.4**%

Nonoxynols-5 to -11.5, when applied topically to rabbits, resulted in min-
imum lethal doses of 2 to 10 g/kg. Toxicity decreased as ethoxylation
increased.

Inhalation toxicity

Groups of six male rats were placed in inhalation chambers and exposed
once to Nonoxynol-4, -7, or -9 for either four or eight hours (Table 7). Animals
were observed for 14 days following exposure. Inhalation of these Nonoxynols
did not cause toxic effects in rats (normal weight gains and no mortalities). “’

Parenteral toxicity

Three groups of female rats were injected with Nonoxynol-9, intraperitoneally
(undiluted), subcutaneously (undiluted), or intravenously (1% solution in saline).
The corresponding LD50 values determined were 210 mg/kg, 1000 mg/kg, and
44 mg/kg.

Primary skin irritation

Eleven Nonoxynols were tested in rabbits for skin irritation according to the
following protocols: (A) 0.01 ml of the test substance was applied undiluted to
the clipped intact skin of each rabbit and examined 24 h later; (B) 0.5 m! of the
test material was applied under occlusion to clipped intact and abraded skin. The
sites were individually examined at 24 h and scored separately from erythema
and edema at 24 and 72 h. The mean scores for 24- and 72-h gradings were
averaged to determine the Primary Irritation Index (Pll) (Table 8). The results in-
dicated that Nonoxynols -7, -9, -10, -12, -13, -15, -30, and -40 were nonirritating
to mildly irritating, whereas Nonoxynols -2, and -6 were moderately to severely
irritating to the skin. Undiluted Nonoxynol-4 was reported to be nonirritating in
one study but was found to be a primary irritant in another. In the latter study,




TABLE 6. Acute Dermal Toxicity of Nonoxynols.

Concentration No. of
Nonoxynol (%) Dosage rabbits Dermal LD50 Comments Ref.
-4 100 1.0-6.6 ml/kg 5 2.5 ml/kg Erythema and necrosis of skin at 45

various doses. Lung congestion and
hemorrhages in dead animals.

-7 100 0.5-6.0 ml/kg 5 1.8 mlkg . Ervthema and necrosis of skin at 45
various doses. Lung congestion,
hemorrhages, and liver congestion.

9 100 2.0-8.0 mi/kg 12 4.4 g/kg Diarrhea, liver lesions and erythema 44
at 50 and 8.0 g/kg.

-9 100 1.75-4.57 mlikg 5 2.83 ml’kg Necrosis of skin. 45
-10 100 1.4-3.0 mitkg 5 2.0 mlrkg - 45
-13 100 2.13-5.37 mikg 8 3.97 mikg Lung hemorrhages, mottled liver and 45

kidneys in dead animals.
-40 50 10 g/kg 3 >10 g/kg Erythema and necrosis of skin. 45
-40 50 5 g/kg 3 >5 glkg Erythema and necrosis of skin. 45
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TABLE 7. Acute Inhalation Toxicity.

Test Concentration in Hours of  No. of
Nonoxynol concentration chamber exposure rats Comment
-4 1% aerosol 0.0213 ml/l in chamber 8 6 (M)  No mortality
aqueous dispersion Normal weight gains
-7 1% aerosol 0.025 ml/l in chamber 8 6 (M)  No mortality
aqueous dispersion Normal weight gains
9 Concentrated vapor - 8 6 (M)  No mortality

(Ambient temp.)
9 Vapor (179°C)? - 4 6 (M)  No mortality

Data from Ref. 45.
aDecomposition products of Nonoxynol-9 assayed.

well defined to severe erythema and slight to severe edema, which in most cases
worsened by 72 h, were observed in all animals at both intact and abraded sites.

Nonoxynols -9 and -10 were applied under occlusion to the abraded and in-
tact skin of the rabbit abdomen and ear. Ten applications to intact areas were
made over a period of 14 days insuring continuous contact with sample for the
14 days. Three applications to abraded areas were made over three days. Five ml
per exposure of 1%, 5%, or 25% aqueous preparation were used. All concentra-
tions caused very slight erythema.*®

Nonoxynols -5 to -11.5 were evaluated for skin irritancy according to the
Draize procedure. Irritation scores ranged from 2.0 to 4.3 (indicating mild to
moderate irritation) after 24 h; no irritation remained after 120 h, ¢

TABLE 8. Skin Irritation.

Concentration No. of

Nonoxynol (%) rabbits Protocol®  PlI or Grade® Comment Ref.
-2 100 6 B 2.0 Moderately irritating 44
4 100 6 B 5.58 Primary irritant 46
-4 100 5 A N1b Nonirritating 45
-6 100 6 B 3.00 Severely irritating 44
-7 100 5 A NIb Nonirritating 45
-9 100 5 B - Practically nonirritating 47
9 100 - A Grade 2 Minimal capillary injection 45
-10 100 5 A NI¢ Nonirritating 45
-12 100 6M + F) B 0.75 Slightly irritating 44
-13 100 5 A Grade 3 Marked capillary injection 45
-15 100 6 B 0.45 Slightly irritating 44
-30 70 (aq.) 6 B 1.83 Mildly irritating 47
-40 100 6 B 1.46 Mildly irritating 47
-40 100 5 A Grade 2 Minimal capillary injection 45

2Described in text.
bp|| max. = 8.00; Grade max. = 10.
Nt = Not recorded as an irritant.
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Primary eye ‘irritation

Five Nonoxynols were tested in rabbits for ocular irritation according to the
Draize method. Six other Nonoxynols were tested according to the following
protocol: single doses of 0.005, 0.02, 0.10, or 0.5 ml of undiluted Nonoxynol or
0.5 m! of 40%, 15%, 5%, or 1% dilutions were placed in the conjunctival sacs of
five rabbits per group. Eyes were examined within 1 h unstained and at 24 h after
fluorescein staining and were scored. The results (Table 9) indicated that Nonox-
ynols -2 (undiluted), -15 (10% and 15%), -30 (25%), and -40 (undiluted) were
nonirritating to minimally irritating, and that undiluted Nonoxynols -4, -6, -7, -9,
-10, -12, -13, and -15 are severely irritating to the eyes of rabbits.

In another test, 0.1 ml of a 20% solution of Nonoxynol-9 at pH 6.1 was ap-
plied directly onto the cornea of one eye of each of 10 rabbits, 14 guinea pigs,
8 rats, and 11 mice. Corneal changes and lesions were evaluated at 1, 4, 7, and
30 h; scores were 34.4, 41.4, 30.8, and 70.7 {(maximum score = 100) for rabbits,
guinea pigs, rats, and mice, respectively. in rabbits the effect of rinsing the treated
eye with 20 m! of water 4 sec after instillation of the sample was also studied. The
results of this study indicated that Nonoxynol-9 is a moderate to severe eye irri-
tant.s®

Marzulli and Ruggles‘*” reported a study on the ocular irritancy of Nonox-
ynol using the Draize rabbit eye irritation test. They concluded that, when com-
pared with the 70% isopropanol control, Nonoxynol caused considerable eye ir-
ritation. ‘

Two drops of 1%, 5%, or 25% Nonoxynols -9 and -10 were instilled into both
eyes of each of three rabbits per concentration in another eye irritation study.
Studies were performed with and without immediate irrigation. The lowest con-
centration tested caused very slight conjunctivitis; the middle concentration
caused slight conjunctivitis and moderate corneal injury; the highest concentra-
tion caused moderate to severe corneal injury. Washing the eye lowered the
average irritation index by 36.8%.¢*

Two shampoos, two bath oils, and one moisturizer containing 1.75%-2%
Nonoxynols -4, -9, or -12 were tested for eye irritation potential according to the
method of Draize. Results of these tests (Table 9) indicate that these products are
minimally to moderately irritating when instilled in the eyes of rabbits, (424354

Subchronic Oral Toxicity

Two four-week feeding studies were conducted individually on four rats (2M,
2F). Animals were placed on diets containing 0.025%-2.5% Nonoxynol-9. At the
end of the test, animals at the 2.5% dose level had scanty body fat deposits; car-
casses were moderately thin to emaciated. The rats on a diet containing 0.025%
Nonoxynol-9 were unaffected. *®

Rats and dogs were fed diets containing either 0.04 to 5.0 g/kg or 0.01%-1%
Nonoxynol-4, -6, -9, -15, -20, -30, or -40 for 90 days (Table 10). After 90 days, 1 or
5 g/kg/day Nonoxynol-20 caused focal myocardial necrosis in dogs but not in
rats. In other studies with Nonoxynol-20 at 1 g/kg/day, six of eight dogs died be-
tween 4 and 14 days. Overall, dogs and guinea pigs showed evidence of cardiac
lesions, but not rabbits, rats, and cats. In a 90-day study, Nonoxynol-20 at 0.04




TABLE 9. Ocular Irritation Studies.

Average Score® (Days)(Draize)

Nonoxynol Conc. No. of Wash
(product) (%) rabbits (Y/N) Grade? 1 2 3 4 7 Comments Ref.
-2 100 6M+F N - 37 00 00 - - Minimally irritating 44
-4 100 6 N - 39.7 36.7 21.2 - 11.0 Corneal, iridial and 53
conjunctival effects
observed. Moderately
irritating.
-4 100 5 (M) - 8 - - - - - Moderately irritating 45
-4 100 6M+ P N - 1 0 0 0 0 Practically nonirritating 43
(5% in
moisturizing
lotion)
-6 100 6 N - 288 260 303 307 16.0 Severe ocular irritant 44
-7 100 5 - 8 - - - - - Moderately irritating 45
-9 5 (aq.) 10 - - - - - - - All eye damage healed 47
within 4 days
-9 100 5 - 8 - - - - Moderately irritating 45
-9 25 (aq.) 6M+F) N - 14 7 2 0 0 Mildly irritating 54
(1.75% in
antidandruff
shampoo)
9 25 (aq.) 6 M+ F) N - 2 0 0 0 0 Practically nonirritating 54

0s
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(1.75% in
antidandruff
shampoo)

-10
-12
-12

(20% in
foaming bath
oil)

-12

(20% in
foaming bath
oil)

-13
-15
-15
-15
-15

100
100
100

100

100
100
10
15
20

25

25
25
100
5
100

5
6
6M+ P

6M+ P

w B
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N

Z2ZZ2Z |

z

Y — 2 sec
Y - 4 sec

447 335 420 420 40.0

1

10.5

0

0

0

0

I~ E=-X=-X=N

o

Severe corneal damage
Severe ocular irritant
Practically nonirritating

Mildly to moderately
irritating

Severe ocular necrosis

Moderately irritating

Minimally irritating

Minimally irritating

Slight to moderate
conjunctival irritation

Transitory conjunctival
involvement

Nonirritating

Nonirritating

No injury

No injury

Nonirritant

45
44
42

42

45
55
35
55
55

56

56
56
45
45
46

aMaximum grade = 60.
bMaximum score = 120.
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TABLE 10. 90-Day Subchronic Oral Toxicity.

Dose (g/kg) or

concentration No. of
Nonoxynol in diet Animals Comments (effects were reported at lowest dose only)?
-4 0.04-1 g/kg/day 60 rats Retarded growth? and increased liver weight at
1 g/kg/day.
-4 0,0.04,0.2, 1.0 4 dogs Increased liver weight at 0.2 g/kg/day.
g/kg/day
-6 0.04 to 1 g/kg/day 60 rats Retarded growth® at 1 g/kg; increased liver weight at
0.2 g/kg.
-6 0,0.04,0.2, 1.0 4 dogs Increased liver weight at 1.0 g/kg/day.
g/kg/day
-9 0.01-1.25% 80 rats Retarded growth? and increased liver weight at 0.25%.
-9 0.01-5.0% 90 rats Retarded growth? at 0.64 percent; 11/15 died at 5.0%.
9 0.01-1.0% 50 rats Increased liver, kidney and spleen weights at 0.3%.
9 0.04, 0.64, 5.0% 3 dogs Retarded growth® at 0.64%.
-15 0.04-1 g/kg/day 60 rats Retarded growth® at 0.2 g/kg/day.
-15 0,0.04,0.2,1.0 4 dogs No toxic effects.
g/kg/day
-20 0.2-5 g/kg/day 60 rats Retarded growth? at 5 g/kg/day.
-20 0.04, 0.2, 1.0, 5.0 4 dogs Death at 1 and 5 g/kg with myocardial degeneration
g/kg/day and necrosis, emesis, altered organ weights, body
weight loss, anorexia.
-30 0.2-5 g/kg/day 60 rats No toxic effects.
-30 0,0.04,0.2,1.0 4 dogs No toxic effects.
g/kg/day
-40 0.03-3% 100 rats Hepatic necrosis at 3% and slight central lobular

granular degeneration.

2At a confidence level of 95% or higher.
bThis effect was determined to be a result of Nonoxynol’s poor palatability.
Data from Ref. 48.

g/kg/day produced cardiac lesions in dogs, whereas 5.00 g/kg/day had no effect
in rats.®

Chronic Oral Toxicity

Nonoxynols -4 and -9 were administered to rats and dogs in two two-year
feeding studies. Body weight and hematologic parameters were monitored in all
studies. A number of rats at each dose level were sacrificed and necropsied after
12 months; all remaining rats were sacrificed and necropsied after 24 months. All
dogs were sacrificed and necropsied after 720 days. The results of these tests at
the dose levels shown in Table 11 indicate that these Nonoxynols have a low
chronic toxicity.

Additional Studies

Mutagenesis

Four ltalian trichomonacidal products containing Nonoxynol (n value not
given) were evaluated for mutagenicity using the Ames test with Salmonella
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TABLE 11. Chronic Oral Toxicity of Nonoxynols.

Dose or
concentration No. of Feeding
Nonoxynol in diet animals duration Comments

-4 0.04-1 g/kg/day 210 rats 2 years  No toxic effects except reduced body weights
and enlarged liver at 1 g/kg.

9 0.03-0.27% 216 rats 2 years  No toxic effects.

-4 0.04-1 g/kg/day 18 dogs 720 days  Reduced weight, emesis, increased serum alkaline
phosphatase at 1 g/kg.

-9 0.03-0.27% 18 dogs 720 days  Notoxic effects exceptincreased liver:body weight

ratio at 0.27%.

Data from Ref. 48.

typhimurium strains TA1535, TA100, TA1538, and TA98. Ten to 250 ug Nonox-
ynol added to cultures showed no mutagenic activity.**

Carcinogenesis

Nonoxynols -4 and -9 were not carcinogenic when fed for two years to rats at
doses of 0.20 and 0.14 and to dogs at 0.04 and 0.03 g/kg/day.®

Nonoxynol (-7 and/or -10), "’ along with other surfactants, was tested at 2 g/L
as a potential cocarcinogen with N-methyl-N-nitro-N-nitrosoguanidine (NG)
(0.1 g/l); both were supplied concurrently with the drinking water to 15 rats for
36 weeks. NG alone was supplied to 13 control animals. The overall incidence of
stomach adenocarcinoma was 12 of 15 in the experimental group, and 8 of 13 for
the controls. Neither negative control data nor a statistical analysis of the data
were available. The author suggested that the surfactants may have a promoter
effect because of their surfactant nature which enables the NG to penetrate the
gastric barrier and come into contact with the gastric mucosa or to penetrate
mucosal cells. (05"

Subcellular effects

When added to human or bovine serum, Nonoxynol-10 bound to serum
albumin via hydrophobic interactions.® Nonoxynol-9 activates the respiration-
dependent accumulation of potassium by isolated bovine heart mitochondria
and increases the passive permeability of the membrane to potassium.(®?
Nonoxynol-10 did not alter the activity of steroid 17,20-lyase derived from rat
testis microsomes.‘®*> The prolongation of phenobarbital narcosis in mice by
several Nonoxynols indicated that these compounds impaired the liver detox-
ification mechanism.

Cellular effects

Several Nonoxynols and their derivatives have microbicidal properties. (106366
When added at concentrations of 100 ppm to culture media, Nonoxynols -7, -9,
and -10.5 each inhibited the growth of at least five species of fungi.*”*® Nonox-
ynols potentiate the antibacterial effect of alkyldimethylbenzylammonium
chloride against Staphylococcus aureus in culture.®® Asculai et al."® tested the
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in vitro effect of 5% Nonoxynol-9 on Herpes Simplex Viruses (HSV) Types 1 and
2. Nonoxynol-9 inactivated both HSV types by destroying the viral envelope and
nucleocapsid.

Clinical Assessment of Safety

Skin Irritation

Cosmetic formulations containing Nonoxynol-4, -9, or -12 were tested for
cumulative skin irritation. The test material was applied to the volar forearm sur-
face and/or the inner aspect of the arm of the 20 test subjects and held under oc-
clusive patches for 24 h. After patch removal and test site grading, fresh patches
were reapplied to the same site. This procedure was repeated for a total of 10 ap-
plications. The concentration of the test material and results for the individual
formulation containing the three Nonoxynols are given in Table 12. The results
show a range of effects from slightly to mildly irritating to the human
Skin.(42,43.54,7l)

Two cosmetic gels containing 2% and/or 4% Nonoxynol-9 were separately
tested for irritation on 25 subjects. The gel was applied under an occlusive patch
for 48 h before scoring. All sites were scored as zero.’® (See Table 12.)

A gel containing 4% Nonoxynol-9 was tested on 212 subjects. The material
was applied 11 times under occlusive patch. Neither the time interval between
patch testing nor the quantity of gel applied was stated. A score of 11 out of a
maximum possible score of 804 was reported. The investigator concluded that
the “product showed no evidence of primary skin irritation or allergic sensitiza-
tion”"® (see Table 12).

When a spermicidal film containing 10% Nonoxynol was tested as a con-
traceptive in 30 women, two subjects experienced a mild local vaginal irritation
and one noted some degree of pruritis.’®

Skin lrritation and Sensitization

Undiluted Nonoxynol-4 was tested on 25 men and 25 women in a repeated
insult patch test. Discs, 1.25 in in diameter, saturated with sample, were applied

TABLE 12. Skin Irritation Test of Product Formulations Containing Nonoxynol Compounds.

Ingredient Patch conc.
concentration  of product  No. of

Nonoxynol Product (%) (%) subjects  PII? Comment Ref.
-12 Foaming bath oil 20.0 1 20  0.30 Slightly irritating 42
-9 Antidandruff shampoo 1.75 2.5 20 1.7 Mildly irritating 71
-9 Antidandruff shampoo 1.75 5 20 1.7 Mildly irritating 71
-9 Antidandruff shampoo 1.75 1.25 20 0.50 Slightly irritating 54
-9 Antidandruff shampoo 1.75 1.25 20  0.35 Slightly irritating 54
-9 Cosmetic gel 2.0 100 25 0 Nonirritating 72
-9 Cosmetic gel 4.0 100 25 0 Nonirritating 72
-9 Cosmetic gel 4.0 100 212 —  Score of 11/804 72
. nonirritating

-4 Moisturizing lotion 5.0 100 19  0.61 Slightly irritating 43

2Maximum score = 8.0.




ASSESSMENT: NONOXYNOLS -2, -4, -8, -9, -10, -12, -14, -15, -30, -40, AND -50 55

TABLE 13. Skin Irritation and Sensitization.

Ingredient Concentration

Nonoxynol diluent tested (%) No. of subjects Procedure Results Ref.
-4 None 100 50 (25M, 25F) RIPT No irritation 47
No sensitization
-9 None 100 100 (50M, 50F) RIPT No irritation 47
No sensitization
-15 Water 50 168 (53M, 115F) RIPT No irritation 74
No sensitization
-50 Water 50 168 (53M, 115F) RIPT No irritation 74

No sensitization

to the backs of the volunteers. The primary application was left in place for 48 h;
the subsequent 14 induction patches were applied for 24 h each. After a two-
week rest, challenge patches were applied for 24 h. None of the subjects showed
immediate or delayed reactions to either the induction or challenge patches.
Nonoxynol-4 appears to be “neither a primary irritant, a sensitizer, nor a fatiguing
agent”“” (see Table 13).

Undiluted Nonoxynol-9 was tested on 50 men and 50 women for skin irrita-
tion/sensitization potential. A single induction patch, applied to the back of each
subject, was held in contact with the skin for five days. After a three-week rest, a
challenge patch was applied to each subject for 48 h. There were no reactions to
either patch. Nonoxynol-9 is “neither a primary irritant nor a sensitizer at 100%
concentration”*” (see Table 13).

A repeated insult patch test was performed on 168 subjects (115F, 53M)
using 0.1 ml of a 50% water solution of Nonoxynol-15 and/or Nonoxynol-50. The
test material was applied at 48 h intervals, three times per week for three weeks
on the backs of the subjects. The test area was occluded for 24 h before removal,
and washed with distilled water. The test sites were read at 48 h, after which fresh
test material and the occlusive patch were reapplied. After a three-week non-
treatment period, the test area, as well as an untreated site, were challenged
using the same procedure as previously noted. The sites were scored for sen-
sitization at 24, 48, and 72 h. The investigator noted that only transient reactions
were observed during the test and that neither Nonoxynol-15 nor Nonoxynol-50
was an irritant or sensitizer'’® (see Table 13).

Phototoxicity and Photosensitization

Twenty-eight of the 168 subjects tested for irritation and sensitization
previously discussed were randomly selected to test the ability of Nonoxynol-15
and Nonoxynol-50 to induce a phototoxic or photosensitization reaction follow-
ing ultraviolet exposure. The test protocols were the same except that the
forearm was used as a test site. The 28 subjects were divided into two groups, 19
received only UVA and nine received both UVA and UVB. The UVA (320-400
nm) light was applied for 15 min to the 19 subjects (4.4 uyW/cm? at the skin sur-
face measured at the 360 nm wave length peak). The UVB was applied at two
times Mean Erythema Dose (MED) to nine subjects from a 150 watt Xenon Arc
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Solar Simulator emitting at 280-320 nm. The subjects receiving the UVB ex-
posure were also exposed for 5 min to UVA as previously described. The in-
vestigator noted that only transient reactions were observed, and that
Nonoxynol-15 and Nonoxynol-50 are not photosensitizers.’*

SUMMARY

Nonoxynols, ethoxylated alkylphenols containing 1-100 ethylene oxide
groups, have a wide range of physical properties. Nonoxynols are chemically
stable. They are used in cosmetic formulations as emulsifying, wetting,
foaming and solubilizing agents in concentration ranges of =<0.01%-50%
(Nonoxynol-4 and -9); =0.01%-25% (Nonoxynol-10); and >0.1%-5.0%
(Nonoxynol-12). Nonoxynol-containing products may come into contact with
most of the external surfaces of the body and may be applied daily for a period of
years.

Absorption and metabolism studies in the rat indicate that increasing the
length of Nonoxynols' ethylene oxide chain decreases their intestinal absorption.
Estimates of the acute oral LD50s of nine of the Nonoxynols (-2 to -15) ranged
from 0.62 to 7.4 g/kg in several animal species. Nonoxynol-30 and -40 had higher .
LD50s. Acute dermal toxicity studies in rabbits on six undiluted Nonoxynols
resulted in an LD50 range of 1.8 ml/kg to 4.4 g/kg. Acute inhalation by rats of
aerosols of undiluted or 1% Nonoxynol-4, -7, or -9 for 8 h caused no deaths. In-
traperitoneal, subcutaneous, and intravenous injections of Nonoxynol-9 resulted
"in LD50 values of 0.21 ml/kg, 1.00 ml/kg, and 0.044 g/kg, respectively.

PlI values determined from skin irritation tests on rabbits ranged from 0.45 to
5.58; other tests indicated that Nonoxynols are nonirritating to moderately ir-
ritating when applied to the skin. Nonoxynol compounds with short EO chains
are generally severe ocular irritants; Nonoxynol-15, -30, and -40 are only slightly
irritating to the rabbit eye.

When fed subchronically or chronically in the diet to rats and dogs, at daily
intakes of 0.2 to 1 g/kg or dietary concentrations of 0.27%, Nonoxynols -4 to -9
frequently increased liver weights. Nonoxynol-15 to -40 were less effective in this
regard and were less toxic.

No evidence of carcinogenicity was observed when Nonoxynol-4 and -9
were fed for two years to both dogs and rats. A mutagenicity study of these two
compounds by the Ames test was negative.

Undiluted Nonoxynol-4 and -9 were nonirritating and nonsensitizing to the
skin of 50 and 100 human subjects, respectively. A 50% solution of
Nonoxynol-15 and/or Nonoxynol-50 produced no irritation or sensitization
when tested on 168 subjects. The latter two ingredients produced no indication
of phototoxicity or photosensitivity when subjects were exposed to either UVA
or UVB light after exposure to the compounds.

DISCUSSION

None of the 11 Nonoxynols discussed in this report has had complete tox-
icological testing; however, the total available test data for the entire group was
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considered adequate. The differences in toxic effects among the various Nonox-
ynols are quantitative and most likely related to the rate of absorption as influ-
enced by ethoxy groups. There was no evidence of qualitative differences in tox-
icity between the Nonoxynols; therefore, the Panel used the composite data to

evaluate the safety of this group of ingredients.

CONCLUSION

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

concludes that Nonoxynols -2, -4, -8, -9, -10, -12, -14, -15, -30, -40, and -50 are
safe as cosmetic ingredients in the present practices of concentration and use.
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