
Final Report on the Safety Assessment 
of Quaternium-261 

The quaternary ammonium salt Quaternium-26 is used as a film 
former, hair conditioning agent, and an antistatic agent in a variety 
of  cosmetic products. Quaternium-26 is supplied as a 60% solution. 
It contains fatty acid groups derived from Mink Oil. Impurities 
include diethanolamine (0.4%) and 3.dimethylaminopropylamine 
(1.4%). 'I~pical concentrations of use (of the solution as supplied) 
are 2% to 5%. There is no significant absorbance by Quaternium- 
26 in the UVA or UVB region of  the spectrum. One acute oral toxic- 
ity study in 30 rats using Quaternium-26 at a concentration of  3.6 % 
yielded an LDso of  5.65 g/kg, whereas another using 1.8% failed to 
kill any of  10 rats. Ocular toxicity was evaluated in albino rabbits 
exposed to concentraBons ranging from 1.8% to 3.0%; at most, 
mild irritation was noted over the concentration range studied. 
Quaternium-26 was a mild irritant over the concentration range 
1.8 % to 3.6%. It was not comedngenic at 1.8%. Quaternium-26 did 
not produce sensitization in a repeat insult patch test (RIPT) test, 
although irritation did persist throughout the induction phase of 
the study. In another sensitization study in which Quaternium-26 
was injected into the skin, no sensitization reactions were observed. 
As with Mink Oil, the Cosmetic Ingredient Review (CIR) Expert 
Panel was concerned with the presence of halogenated environ- 
mental chemicals. Because only the fatty acid fraction of  mink oil 
is used in a chemical reaction to form Quaternium-26, the Panel 
was of  the opinion that such environmental chemicals would not 
likely carry over to Quaternium-26, but that Quaternium-26, as a 
cosmetic ingredient, should not contain halogenated environmen- 
tal chemicals. The Expert Panel also considered previous safety 
assessments of  Quaternium-18 and Quaternium-22 in which little 
evidence of  toxicity was seen. Based on the available data, the CIR 
Expert Panel concluded that Quaternium-26 is safe in the present 
practices of use. Because of  the presence of impurities, however, 
Quaternium-26 should not be used in products in which N-nitroso 
compounds may be formed. 

INTRODUCTION 
The safety of Quaternium-26 in cosmetics is reviewed in this 

report. This quaternary ammonium salt is used as a film for- 
mer, hair conditioning agent, and an antistatic agent in cosmetic 
products. 

This document also contains summary information from 
Cosmetic Ingredient Review (CIR) safety assessments on the 
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following quaternary ammounium compounds: Quaternium- 
18, Quaternium-18 Hectorite, and Quaternium-18 Bentonite 
(Elder 1982), and Quaternium-22 (Andersen 1995). Also in- 
cluded is the summary from the CIR safety assessment of Mink 
Oil (Andersen 1998). Each of these was considered relevant to 
the safety assessment of Quaternium-26. The previous assess- 
ments found the quaternary ammonium compounds to be safe as 
used in cosmetic formulations. The safety assessment of Mink 
Oil, however, found that the available data were insufficient to 
support safety. 

CHEMISTRY 

Chemical and Physical Properties 
Quaternium-26 (CAS No. 68953-64-0) is the quaternium am- 

monium salt that conforms generally to the formula shown in 
Figure 1. Other names for this chemical are Minkamidopropyl 
Dimethyl 2-Hydroxyethyl Ammonium Chloride and Quaternary 
Ammonium Compounds, (Hydroxyethyl)Dimethyl(3-Mink Oil 
Amidopropyl), Chlorides (Wenninger, Canterbery, and McEwen 
2000). 

Quatemium-26 is marketed as a 60% solution (Ceraphyl 65) 
(International Specialty Products 1997). Throughout the text, 
this trade solution will be referred to as 60% Quatemium-26. 

An ultraviolet (UV) spectral analysis of Quaternium-26 indi- 
cates maximum absorbance between 200 and 220 nm and min- 
imum absorbance in the 280 to 320 nm range (CTFA no date). 

Meth od s  o f  Product ion  

Quaternary compounds are normally synthesized by react- 
ing a tertiary amine with an alkyl chloride or sulfate (Hunting 
1983). 

C o m p o s i t i o n / I m p u r i t i e s  

The typical fatty acid composition of the heavy fraction of 
mink oil used in the manufacture of 60% Quatemium-26 is as fol- 
lows: myristic (4.29%), myristoleic ( 1.41%), palmitic (25.21%), 
palmitoleic (17.42%), stearic (0.63%), oleic (39.91%), linoleic 
(11.13%), and linolenic (trace) (Van Dyk & Company, Inc. no 
date). 

Using gas chromatography (with flame ionization detection), 
the following two impurities have been detected in 60% Quater- 
nium-26: diethanolamine (0.4%) and 3-dimethylaminopropyla- 
mine (1.4%) (Chemtest Laboratories Inc. 1992). 
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FIGURE I 
Chemical formula for Quaternium-26. The RCO-group in the 

chemical structure represents the fatty acid groups derived 
from mink oil (Wenninger, Canterbery, and McEwen 2000). 

Analytical Methods 
Quatemium-26 (60%) has been identified by infrared spec- 

troscopy (sample pH = 6.9 to 7.0) (Sadtler Research Laborato- 
ries Inc. 1982) and, as noted in the preceding section, has also 
been analyzed via gas chromatography (with flame ionization 
detection) (Chemtest Laboratories Inc. 1992). 

USE 

Purpose In Cosmetics 
Quatemium-26 is used as a film former, hair conditioning 

agent, and an antistatic agent in cosmetic products (Wenninger, 
Canterbery, and McEwen 2000). 

Scope and Extent of Use in Cosmetics 
United States 

The product formulation data submitted to the Food and 
Drug Administration (FDA) in 1997 indicated that Quatcrnium- 
26 was used in as many as 25 cosmetic product formulations 
(Table 1)(FDA 1997). 

Concentration of use values are no longer reported to FDA 
by the cosmetics industry (FDA 1992). However, product for- 
mulation data submitted to the FDA in 1984 indicated that 
Quateruium-26 was used at concentrations up to 5.0% (FDA 
1984). Recent data indicates recommended uses of Ceraphyl 65 
at concentrations between 2% and 5%, but because Ceraphyl 
65 is sold as a 60% Quateruium-26 solution, the recommended 
concentrations (between 2% and 5%) correspond to 1.2% to 
3.0% Quateruium-26 on an active basis (International Specialty 
Products 1997). 

Cosmetic products containing Quaternium-26 are applied to 
the skin, hair, and most parts of the body, and can come in contact 
with the ocular and nasal mucosae. These products could be 
used on a daily basis, and have the potential for being applied 
frequently over a period of several years. 

TABLE 1 
Product tbrmulation data on QUATERN1UM-26 (FDA 1997) 

Total no. Total no. 
formulations containing 

Product category in category ingredient 

Hair conditioners 596 
Permanent waves 297 
Shampoos (noncoloring) 825 
Tonics, dressings, and 512 

other hair grooming aids 
Other hair preparations 311 
Bath soaps and detergents 341 

preparations (excluding shaving) 
Cleansing skin care preparations 630 
1997 totals 

3 
25 

h~ternational 
Quaternium-26 is not listed in the Japanese Comprehensive 

Licensing Standards of Cosmetics by Catego O' (CLS) (Rempe 
and Santucci 1997). 

Quatemium-26 is not included among the substances listed 
as prohibited from use in cosmetic products marketed in the 
European Union (European Economic Community 1995). 

TOXICOLOGY 

Acute Oral Toxicity 
The acute oral toxicity of a test solution (6% dilution of 60% 

Quatemium-26, effective concentration = 3.6%, in propylene 
glycol) was evaluated using 30 albino rats (males and females; 
weights = 200-300 g). Six groups of five rats received single 
doses (by stomach tube) of 2.0, 4.0, 5.0, 6.3, 8.0, and 16.0 g/kg, 
respectively, of the test solution. The animals were observed 
daily for 2 weeks, and neither postmortem nor microscopic ex- 
aminations were performed at the end of the observation pe- 
riod. An LDs0 of 5.65 g/kg (95% confidence limits = 4.82- 
6.83 g/kg) was reported along with LD0 and LDt0n values of 4.0 
and 8.0 g/kg, respectively. Diarrhea (slight to severe) was ob- 
served in all dose groups, and nasal hemorrhage was observed 
in 5.0 to 16.0 g/kg dose groups (Bio-Toxicology Laboratories, 
Inc. 1976). 

In another study, the acute oral toxicity of 60% Quatemium- 
26 (3% w/w in distilled water; effective concentration = 1.8%) 
was evaluated using I 0 albino rats (5 males, 5 females; weights = 
202-252 g). A single dose of 20 ml/kg body weight was admin- 
istered to each animal. Observations for signs of pharmacologic 
activity and drug toxicity were made at l, 3, 6, and 24 hours 
postadministration, and, thereafter, once daily for 14 days. An- 
imals were then killed and necropsy completed. The LDs0 was 
not achieved at the administered dose of 20 ml/kg; only one death 
(one male rat) was reported. Consolidation of the inferior lobe 



QUATERNIUM-26 71 

of the right lung was the only alteration noted at necropsy (one 
female rat) (Consumer Product Testing Company, Inc. 1979a). 

Ocular Irritation 
The ocular irritation potential of 60% Quaternium-26 (3% 

w/w in deionized water; effective concentration = 1.8%) was 
evaluated using nine New Zealand white rabbits according to a 
modification of the procedure by Draize (1975). The test sub- 
stance (0.1 ml) was instilled into the conjunctival sac of one eye 
of each animal; untreated eyes served as controls. Following in- 
stillation, the eyes of three rabbits were rinsed. Ocular irritation 
was scored at 24, 48, and 72 hours postinstillation (rinsed and 
unrinsed eyes) and at days 4 and 7 (unrinsed eyes), and the total 
Draize irritation score (scale = 0-110) calculated. In the group 
of six rabbits that was not subjected to ocular rinsing, the highest 
mean total Draize score 03.5) was noted at 24 hours postinstil- 
lation, and the lowest (0), at day 7. A Draize score of 0 (all 
observation periods) was reported for the three rabbits in which 
the eyes were rinsed. It was concluded that Quaternium-26 (ef- 
fective concentration = 1.8%) induced mild ocular irritation in 
rabbits. Evidence that irrigation eliminated the ocular irritation 
reactions was obtained (Consumer Product Testing Company, 
Inc. 1979b). 

Quaternium-26 was tested at greater concentrations in the 
following studies, which generally were conducted according to 
the .preceding test procedure (modifications are indicated). 

A 5% aqueous solution of 60% Quaternium-26 (effective 
concentration = 3%) was classified as a conjunctival irritant in 
unrinsed eyes. Reactions were scored at 1 hour postinstillation 
and daily thereafter for 7 days. Total Draize scores per rabbit 
ranged from 26 to 78 (I 10 = maximum score); the group mean 
Draize score was 46 (Bio-Toxicology Laboratories, Inc. 1977a). 
Another 5% aqueous solution of 60% Quaternium-26 (effective 
concentration = 3%) was not classified as an ocular irritant. 
Reactions were scored at the same intervals. Total Draize scores 
per rabbit ranged from 2 to 4, and the group mean Draize score 
was 2.3 (Bio-Toxicology Laboratories, Inc. 1977b). 

A 4% aqueous solution of 60% Quaternium-26 (effective con- 
centration = 2.4%) was not an ocular irritant in unrinsed eyes. 
Reactions were scored at I hour postinstillation and daily there- 
after for seven days. Total Draize scores per rabbi t ranged from 2 
to 6; the group mean Draize score was 3.3 (Bio-Toxicology Lab- 
oratories, Inc. 1977c). Identical results were reported in another 
experiment in which a 4% aqueous solution of 60% Quaternium- 
26 (effective concentration = 2.4%) was tested (Bio-Toxicology 
Laboratories, Inc. 1977d). 

In a third experiment, 60% Quaternium-26 (4% w/w in deion- 
ized water; effective concentration = 2.4%) was classified as a 
mild ocular irritant. Reactions (rinsed and unrinsed eyes) were 
scored on days I through 7 postinstillation. In the group of six 
rabbits that was not subjected to ocular rinsing, the highest mean 
total Draize score (22.3) was noted at day I postinstillation, and 
the lowest (I .8), at day 7. In the group of three rabbits subjected 

to ocular rinsing, the highest mean total Dmize score (4.7) was 
noted at days I and 2 postinstillation, and the lowest (0), at day 7. 
Evidence that irrigation reduced the severity of ocular irritation 
was obtained (Consumer Product Testing Company, Inc. 1978). 

Skin Irritation 
The skin irritation potential of 60% Quaternium-26 (3% w/w 

in deionized water; effective concentration = 1.8% ) was eval- 
uated using six New Zealand white rabbits according to a mod- 
ification of the procedure of Draizc (1975). The test substance, 
0.5 ml, was applied to each of two skin sites (abraded and intact, 
clipped free of hair) on the mid-dorsal area of the trunk. Abraded 
and intact sites, on opposite sides of the vertebral column, were 
covered with a surgical gauze pad secured with adhesive tape. 
The trunk of each animal was also encased with an impermeable 
occlusive wrapping. Reactions were scored at 24 and 72 hours 
postapplication according to the following scales: I (very slight 
erythema--barely perceptible) to 4 (severe erythema to slight 
eschar formation) and I (very slight edema--barely percepti- 
ble) to 4 (severe edema, raised more than I mm and extending 
beyond area of exposure). Scores were averaged to determine the 
primary irritation index (PII); a PI1 of 5 or greater indicated pri- 
mary dermal irritation. Quaternium-26 (effective concentration 
= 1.8%) had a Pll of 0 (Consumer Product Testing Company, 
Inc. 1979c). 

Quaternium-26 was tested at greater concentrations in the 
following studies, which generally were conducted according to 
the preceding test procedure (modifications are indicated). 

A 6% solution of 60% Quaternium-26 (effective concentra- 
tion = 3.6%) was classified as a mild irritant (PI[ = 0.33) in 
albino rabbits. In this study, except for the definition of reac- 
tions with a score of I as erythema and eschar formation and 
edema formation, the preceding grading scale was also used 
(Bio-Toxicology Laboratories, Inc. 1976). 

Quaternium-26 (5% aqueous solution of 60% Quaternium- 
26; effective concentration = 3%) was also classified as a mild 
irritant in albino rabbits (PI1 = 0.71). The grading scale modi- 
fications in the preceding paragraph are also applicable to this 
study (Bio-Toxicology Laboratories, Inc. 1977a). 

A Pll of 0.88 was reported in another study in which 60% 
Quatemium-26 (4% w/w solution in deionized water; effective 
concentration = 2.4%) was tested using albino rabbits. It was 
concluded that the test substance had the potential for slight skin 
irritation (Consumer Product Testing Company, Inc. 1978). 

Comedogenicity 
The comedogenicity of a 3.0% solids solution of 60% Quater- 

nium-26 (effective concentration = 1.8%) was evatuated us- 
ing six female, New Zealand white rabbits. The test substance 
(0.5 ml) was applied to the external right ear of each of three 
rabbits 5 days per week for 2 consecutive weeks; left external 
ears were not treated. A 5% w/v solution of isopropyl myristate 
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in cotton seed oil (control) was applied to the three control rab- 
bits according to the same procedure. All animals were killed on 
day 14 of the study. Treated and untreated tissues from the right 
and left external ears, respectively, were excised and examined 
microscopically. On day 9 of the study, slight redness, with some 
flaking, was noted on the right external ears (application site) 
of two of three rabbits treated with Quaternium-26. The flak- 
ing had begun to subside by day 14. Similarly, on day 6, slight 
redness was noted on the right external ears (test site) of two of 
three rabbits treated with isopropyl myristate (control). By day 
10, flaking (test site) was noted in one of the two rabbits. Both 
the redness and flaking induced by isopropyl myristate persisted 
for the remainder of the study. At microscopic examination of 
skin sites treated with Quatemium-26, minimal epidermal hyper- 
plasia (mainly stratum granulosum and stratum corneum) was 
observed in all three rabbits, and minimal hyperkeratosis in one 
rabbit, lsopropyl myristate also induced epidermal hyperplasia 
(slight to mild) and hyperkeratosis (slight to mild) in the three 
control rabbits. In experimental and control groups, morphol- 
ogy of the sebaceous glands and ducts was considered normal. 
It was concluded that Quaternium-26 (effective concentration = 
1.8%) and isopropyl myristate (5% w/v in cotton seed oil) were 
noncomedogenic (Food and Drug Research Laboratories, Inc. 
1982). 

Skin Sensitization 
The skin sensitization potential of a 25% aqueous solution 

of 60% Quaternium-26 (effective concentration = 15%) was 
evaluated according to the method of Buehler (1965) using 12 
male Hartley guinea pigs. (The test concentration was deter- 
mined to be the largest nonirritating concentration in a dose- 
response, skin irritation pretest--~ne animal per concentration 
tested.) During induction, the test substance (0.5 ml under oc- 
clusive patch) was applied to the mid-dorsal area (clipped free 
of hair) of the trunk of each animal for a minimum of 6 hours. 
At the time of patch removal, reactions were scored accord- 
ing to the following scales: 1 (very slight erythema) to 4 (se- 
vere erythema to eschar formation) and 1 (very slight edema) 
to 4 (severe edema, raised more than 1 mm and extending be- 
yond area of exposure). This procedure was repeated for a total 
of nine induction applications over a period of 3 weeks. Fol- 
lowing a 2-week nontreatment period, challenge applications 
were made to two sites (original and new test sites). Reactions 
were scored at 6 and 24 hours postapplication. Slight to mod- 
erate irritation persisted throughout the induction period; how- 
ever, no positive reactions were observed at challenge. It was 
concluded that Quatemium-26 (effective concentration = 15%) 
was not a sensitizer (Consumer Product Testing Company, Inc. 
1979d). 

In another study, the skin sensitization potential of a 0. 1% so- 
lution or suspension of 60% Quaternium-26 (effective concen- 
tration = 0.06%) was evaluated using I 0 male white guinea pigs. 
Physiological saline served as the control. The test substance was 
injected intracutaneously (shaved skin sites on back) three times 

weekly for a total of 10 sensitizing injections. The initial volume 
injected (0.05 ml) was increased to 0.1 ml for the remaining nine 
injections. Reactions were scored (reaction diameter, height, and 
redness) 24 hours after each injection. At 2 weeks after the tenth 
injection, an eleventh injection (challenge, 0.05 ml) was made 
immediately below the induction injection sites. The average 
induction score per animal (total of 10 injections) did not ex- 
ceed 0.2. At challenge, none of the guinea pigs had scores that 
were greater than the average induction score per animal; all 
challenge scores were 0. Induction and challenge scores for the 
saline control were all 0. Quaternium-26 (effective concentra- 
tion = 0.06%) was considered a nonsensitizer (Bio-Toxicology 
Laboratories, Inc. 1976). 

PREVIOUS SAFETY ASSESSMENTS 

Quaternium-18 (Elder 1982) 
Quatemium-18 is a mixture of quaternary ammonium chlo- 

ride salts. Quatemium-18 Hectorite and Bentonite are the re- 
action products of Quaternium-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 can come in contact with 
all body surfaces and can be used on a daily basis over extended 
periods of time. 

Quaternium- 18 Hectorite and Bentonite are chemically, phys- 
ically, and biologically inert. Quatemium compounds are poorly 

14 absorbed through the skin. Forexample, C-dimethyl, dioctade- 
cyl ammonium chloride (DDAC) did not appreciably penetrate 
the skin (dorsal surface) of rabbits, after application according to 
an open patch test procedure. An evaluation of excreta collected 
over a 72-hour period indicated that approximately 89% of the 
delivered radioactivity was recovered, 88% of which was recov- 
ered from the skin test site. Acute oral and percutaneous toxic- 
ity tests in animals indicate that Quaternium- 18, Quatemium- I 8 
Bentonite, and Quaternium-18 Hectorite have little or no sys- 
temic toxic effects. Quaternium- 18 Hectorite was also nontoxic 
in an acute inhalation study. Subchronic oral and dermal toxicity 
tests of Quatemium- 18 and Quaterniu m- 18 Bentonite produced 
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 animal skin. 
None has been reported to be a skin sensitizing agent. In ocular 
irritation studies in rabbits, all three compounds were, at most, 
mild irritants. 

Clinical studies have determined that Quatemium-18 was 
practically nonirritating and nonsensitizing to the skin. Quater- 
nium-18 Hectorite can be classified as a nonirritating, "noofa- 
tiguing," and nonsensitizing agent; it did not present any adverse 
phototoxic or photoallergenic effects. Quaternium-18 Bentonite 
was not an irritating, "fatiguing," or sensitizing agent to human 
skin. Quatemium-18 Hectorite produced no ocular irritation in 
humans. 



QUATERNIUM-26 73 

No information is reported concerning any of the Quatemium- 
18 compounds with respect to absorption, metabolism, storage, 
excretion, teratology, mutagenesis, or carcinogenesis. 

Quaternium-22 (Andersen 1995) 
Quatemium-22 is a water-soluble ingredient that is used as a 

film former, hair conditioning agent, and an antistatic agent in 
cosmetic products. Quatemium-22 is commercially supplied as a 
60% solids solution. Other cosmetic uses that have been reported 
include use as an emollient and skin and hair conditioner. 

Quaternary compounds are normally synthesized by reacting 
a tertiary amine with an alkyl chloride or sulfate. The impurities 
3-dimethylaminopropylamine and ethylene chlorohydrin have 
been detected in Quaternium-22 at concentrations up to 2.45% 
and 0.097%, respectively. 

Product formulation data submitted to FDA in 1993 indicate 
that Quaternium-22 was used in 78 cosmetic products. Con- 
centration of use values are no longer reported to the FDA by 
the cosmetics industry. However, in 1984, the maximum use 
concentration of Quaternium-22 that was reported to FDA was 
5.0%. 

In an acute oral toxicity study involving rats, Quaternium-22 
(6.0% solids) was nontoxic. The LDs0 was not achieved at a 
dose of 64.0 cc/kg, the highest dose tested. 

In a 91-day dermal toxicity study involving male and female 
rabbits, 1% aqueous Quatemium-22 induced extreme dermal 
irritation on day 4, and the test concentration was reduced to 
0.5% aqueous for the remainder of the study. Quatemium-22 
(0.5% aqueous) was classified as a slight irritant. A different 
lot of 1% aqueous Quatemium-22 (diluted to 0.5% aqueous so- 
lution) was also classified as a slight irritant when the 91-day 
study was repeated using male rabbits only. In both experiments, 
the histopathological findings were considered unrelated to test 
substance administration. 

Quatemium-22 (8.5%) induced minimal conjunctival irrita- 
tion in two of three albino rabbits. Quatemium-22 (6.0% in 
deionized water) and Quatemium-22 (2.0% solids) did not in- 
duce ocular irritation in albino rabbits. 

In occlusive 24-hour patch tests using albino rabbits, Quater- 
nium-22 (6.0% gravimetric solution in deionized water)'and 
Quatemium-22 (6.0% solids) were not irritating to intact or 
abraded skin. 

Repeated intracutaneous injections of a 0.1% solution of 
Quaternium-22 (6.0% solids) did not induce irritation or sen- 
sitization reactions in white male guinea pigs. 

In the Ames test, Quaternium-22 was not mutagenic to strains 
TA97, TA98, and TAI00 of Salmonella typhimurium, the only 
bacterial strains tested. 

Two formulations containing 1% Quatemium-22 were not 
classified as skin irritants in a 21-day cumulative skin irritation 
study involving 50 volunteers. Facial use and patch tests were 
conducted concurrently over a period of 3 weeks. 

In a repeated insult patch test (RIPT), three product formula- 
tions containing 1% Quatemium-22 did not induce sensitization 

in a population of 106 volunteers. One of the products was di- 
luted to a concentration of 0.03% during the induction phase, 
and was tested at this concentration for the remainder of the 
study. 

Products containing 1% Quatemium-22 were not phototoxic 
when tested using 12 volunteers and also were not photoaller- 
genic when tested using a group of 26 volunteers. 

Mink Oil (Andersen 1998) 
Mink Oil, obtained from the fatty tissues of minks, is a mix- 

ture of the natural gIycerides of 14 to 20 carbon chain fatty acids. 
As of January 1995, it was reportedly used in 139 cosmetic for- 
mulations as a hair conditioning agent, an occlusive skin condi- 
tioning agent, and as a surfactant. In 1984 FDA data, Mink Oil 
was used at concentrations of 25% and less ( 1995 data from the 
cosmetics industry indicate use at _<2% in two product types). 

An attenuated total reflectance-infrared spectroscopy study 
found that I hour after application, Mink Oil was detected on 
the skin surface of all five panelists; it was detected within the 
stratum comeum in two of five panelists. 

Mink Oil has an oral LDs0 of >64.0 cc/kg in albino rats. 
No erythema or edema was noted after refined Mink Oil was 

applied for 24 hours to intact and scarified skin of albino rabbits. 
Although reactions were noted during induction, a 50% di- 

lution of a Mink Oil cream did not sensitize guinea pigs using 
the Buehler technique. In a second study, using the Magnusson- 
Kligman Maximization Procedure, 59% Mink Oil in petrolatum 
induced sensitization reactions. 

Mink Oil was not an ocular irritant in albino rabbits. 
Clinical studies using single occlusive patches found no ir- 

ritation with up to 2.8% Mink Oil (PII scores of 0.08-0.10). 
Transient mild to no irritation was noted in two exaggerated use 
studies. 

SUMMARY 
Quatemium-26 is a quaternary ammonium salt that is used 

as a film former, hair-conditioning agent, and antistatic agent in 
cosmetic products. 

Cosmetic grade Quatemium-26 (Ceraphy165) is marketed as 
a 60% solution. One company has recommended use of this solu- 
tion at concentrations between 2% and 5%, which corresponds to 
1.2% to 3.0% Quatemium-26 on an active basis. Product formu- 
lation data submitted to FDA in 1997 indicted that Quatemium- 
26 was used in as many as 25 cosmetic products. 

The following two impurities have been detected in Quater- 
nium-26: diethanolamine (0.4%) and 3-dimethylaminopropyla- 
mine (1.4%). 

A UV spectral analysis of Quaternium-26 indicates maxi- 
mum ahsorbance between 200 and 220 nm and minimum ah- 
sorbance in the 280 to 320 nm range. 

An LDso of 5.65 g/kg for Quatemium-26 (effective concen- 
tration = 3.6%) was reported in a study involving 30 rats. In 
another study (10 rats), the LDs0 for Quaternium-26 (effective 
concentration = 1.8%) was not achieved at a dose of 20 ml/kg. 
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In ocular irritation studies involving albino rabbits (nine per 
study), Quaternium-26 was tested at effective concentrations 
ranging from 1.8% to 3.0%. At most, mild ocular irritation was 
noted over the range of concentrations tested. 

The skin irritation potential of Quatemium-26 in albino rab- 
bits (six rabbits per study) was evaluated at effective concen- 
trations ranging from 1.8% to 3.6% in single-insult, occlusive 
palch tests. Quaternium-26 was, at most, a mild skin itTitant over 
the range of concentrations tested. Additionally, Quatemium-26 
(effective concentration = 1.8%) was noncomedogenic in six al- 
bino rabbits. 

Quaternium-26 (effective concentration = 15%) did not in- 
duce sensitization in any of the 12 guinea pigs tested (RIPT, oc- 
clusive patches). Slight to moderale irritation persisted through- 
out the induction phase. 

In another sensitization study, 10 guinea pigs received re- 
peated intracutaneous injections of Quaternium-26 (effective 
concentration = 0.06%). Sensitization reactions were not ob- 
served, and the average induction score (10 injections) per ani- 
mal did not exceed 0.2. 

DISCUSSION 
Data from previous reviews of Quaternium-18 and Quater- 

nium-22 suggest little toxicity. Likewise, the available data on 
Quaternium-26 show low toxicity. Because Quaternium-26 con- 
tains fatty acids derived from Mink Oil, the Expert Panel also 
reviewed its previous safety assessment of Mink Oil. Daring 
deliberations on the safety of Mink Oil in cosmetics, the Panel 
determined that the available data were insufficient to support 
safety. For Mink Oil, the additional data needed included method 
of ingredient manufacture/extraction and 28-day dermal toxic- 
ity and UV absorption data. Independent of these data needs, 
however, it was also determined that the total polychlorinated 
bipbenyl (PCB)/pesticide contamination of mink oil should not 
exceed 40 ppm, with not more than 10 ppm for any specific 
residue. Although concern over the potential pesticide contami- 
nation of Mink Oil-derived components of Quaternium-26 was 
expressed, the Expert PaneI concluded that such contamination 
would not carry over to the fatty acid fraction as it appears in 
Quaternium-26. As with Mink Oil, however, the Panel deter- 
mined that, as a cosmetic ingredient, Quaternium-26 should not 
contain balogenated environmental chemicals. 

Taking into consideration that data on mutagenicity/carcino- 
genicity or reproductive and developmental toxicity were not 
available for inclusion in this safety assessment, the Panel agreed 
that the chemical structure of Quaternium-26 does not suggest 
that these end points would be of concern, except for a concern 
about impurities. Because the impurities diethanolamine (0.4%) 
and 3-dimethylaminopropylamine ( 1.4%) have been detected in 
Quaternium-26, the Panel expressed concern over the poten- 
tial for formation of N-nitroso compounds in product formula- 
tions containing this ingredient and agreed to restrict its cosme- 
tic use. 

CONCLUSION 
Based on the available animal and clinical data in this report, 

the CIR Expert Panel concludes that Quaternium-26 is safe in 
the present practices of use. Quaternium-26 should not be used 
in products in which N-nitroso compounds may be formed. 

REFERENCES 
Andersen, F. A. 1995. Final report on the safety assessment of Quaternium-22. 

J. Am. Coll. Toxicol. 14:485~,97. 
Andersen, E A. 1998. Final report on the salbly assessment of Mink Oil. J. Am. 

Coll. Toxieol. 17(Supph 4):7 [-82. 
Bio-Toxico[ogy Laboratories, Inc. 1976. Primary skin irritation and acute oral 

toxicity studies on Quaternium 26 (6%) and guinea pig sensitization study on 
Quaternium 26, Unpublished data submitted by CTFA. (18 pages.) 2 

Bio Toxicology Laboratories, Inc. 1977a. Draize eye irritation and skin irritation 
tests on quaternium-26 (5% aqueous) in rabbits. Unpublished data submitted 
by CTFA. (20 pages.) 2 

Bio-Toxicology Laboratories, Inc. 1977fi. Eye irritation study on quaternium-26 
(5% aqueous) in rabbits, Unpublished data submitted by CTFA, (15 pages.) 2 

Bio-Toxicology Laboratories, Inc. 1977c. Eye irritation study on quaternium-26 
(4% aqueous) in rabbits. Unpublished data submitted by CTFA. (I 5 pages.) 2 

Bio-Toxicology Laboratories, inc. 1977d. Eye irritation study on quaternium-26 
(4% aqueous) in rabbits. Unpublished data submitted by CTFA. (14 pages.) 2 

Buehler, E. V. 1965. Delayed contact hypersensitivity in the guinea pig. Arch. 
Dermat. 91:171-175. 

Chemtest Laboratories Inc. 1992. Certificate of analysis on quaternium 26 (ce- 
raphyl 65). Unpublished data submitted by CTFA. (2 pages.) 2 

Consumer Product Testing Company, Inc. 1978. Primary dermal irritation and 
ocular irritation studies on quaternium-26 (4% w/w in deionized water) in 
rabbits. Unpublished data submitted by CTFA. (14 pages.) 2 

Consumer Product Testing Company, Inc. 1979a. Acute oral toxicity study on 
quaternium-26 (3% w/w in delonized water) in rats. Unpublished data sub- 
mitted by CTFA. (7 pages,) 2 

Con sumer Product Tesling Company, Inc. 1979b. Primary ocular irritation study 
on quaternium 26 (3% w/w in deionized water) in rabbits. Unpublished data 
submitted by CTFA, ( 10 pages.) 2 

Consumer Product Testing Company, Inc. 1979c. Primary dermal irritation study 
on quaternium 26 (3% w/w in deionized water) in rabbits. Unpublished data 
submitted by CTFA. (9 pages.) 2 

Consumer Product Testing Company, inc. 1979d. Guinea pig sensitization tesl 
on 25% aqueous quaternium-26. Unpublished data submitted by CTFA. (10 
pages.) 2 

Cosmetic, Toiletry, and Fragrance Association (CTFA). (No date) UV absorp 
tion spectrum on quaternium-26. Unpublished data submitted by CTFA. 
(I page.) 2 

Draize, J. H. 1975. Demlal toxicity. In Appraisal of  the safety ojchemicals in 
fi)ods, drugs and cosmetics, 47, 49-5 I. Austin, TX: Tile Association of Food 
and Drug Officials of the United States. 

Elder, R. L., ed. 1982. Final report on the safety assessment of quatertliurn 18, 
quaternium-18 hectorite, and quaternium-18 bentonite. J. Am, Coil Toxicol, 
1:71-83, 

European Economic Community (EEC). 1995. EEC Cosmetics Directive 
76/768/EEC, as amended, Annexes I through VII. Brussels: EEC. 

Food and Drug Administra0on (FDA). 1984. Frequency and concentration of 
use of cosmetic ingredients. FDA database. Washington, DC: FDA. 

FDA. 1992. Modification in voluntary filing of cosmetic product ingredient 
and cosmetic raw material composition statements. Fed, Register 57:3128- 
3130. 

2 A'~ ai~able for re'~ie.~ l~'t~m the Director, Ct~metic Ingredient Re.Jie~, I /01 
17th Street, NW Suite 310, Washington, DC 20036, USA. 



QUATERNIUM-26 75 

FDA. 1997. Frequency of use of cosmetic ingredients. FDA database. Washing- 
ton, DC: FDA. 

Food and Drug Research Laboratories, inc. 1982. Comedogenic assay on 3% 
solids solution of Quaternium 26 in rabbits. Unpublished data submitted by 
CTFA. (16 pages.) 2 

Hunting, A. L. L., ed. 1983. Encyclopedia of shampoo ingredients. 341. Port 
Washington, NY: Micelle Press. 

International Specialty Products. 1997. Composition of Ceraphyl 65. trade- 
name for Quaternium-26. Personal communication. Letter from David 
Bower to Gerald McEwen. Unpublished data submitted by CTFA. 
(1 page.) 2 

Rempe, J. M., and L. G. Santucci. eds. 1997. CTFA list of Japanese cosmetic 
ingredients, 3rd ed. Washington, DC: CTFA. 

Sadder Research Laboratories, Inc. 1982, Infrared spectrum on ceraphyl 65 
(mink-amidopropyl dimethyl 2-hydroxyethyl ammonium chloride, pH 6.9 to 
7.9). Unpublished data submitted by CTFA. (1 page.) 2 

Van Dyk & Company, Inc. (No date.) A typical fatty acid composition of the 
heavy fraction of mink oil used in the manufacture of foamole B and ceraphyl 
65. Unpublished data submitted by CTFA. (1 page.) 2 

Wenninger, J. A., R. C. Canterbery. and G. N. McEwen, eds. 2000. Interna- 
tional cosmetic ingredient dictionary, and handbook, gth ed., Vol 2, 1261. 
Washington, DC: CTFA. 


