
4 

Final Report on the Safety 
Assessment of Stearalkonium 

Chloride 

Stearalkonium Chloride is a cationic quaternary ammonium salt used in 
cosmetic products at concentrations of I 0.1 to 5%. It is used in cosmetics 
predominantly for its surfactant and antimicrobial properties. 

Studies have failed to establish with certainty the oral LD50 in rats of 
Stearalkonium Chloride, the value falling between 0.5 and 1.25 g/kg. In mice, 
an LD50 value of 0.760-0.113 g/kg was reported in a seven-day oral study. 
Single application dermal studies with concentrations of up to 25% have 
shown Stearalkonium Chloride to produce minor irritation in rabbits. Acute 
eye studies in rabbits have shown a 25% solution of the material to be a severe 
irritant. Concentrations of 1.25% and less are slightly and transiently irritating 
to the rabbit eye. 

A repeated insult patch test with a 1% aqueous solution of Stearalkonium 
Chloride on 50 subjects showed the material to be neither a primary irritant 
nor a sensitizer. A single 48-hour patch test with challenge two weeks later in- 
dicated that 20% Stearalkonium Chloride is not a sensitizer. 

On the basis of the evidence at hand, it is concluded that Stearalkonium 
Chloride is safe when incorporated in cosmetic products in concentrations 
similar to those presently marketed. 

CHEMICAL PROPERTIES 

S tearalkonium Chloride is a quaternary ammonium salt. The compound con- 
sists of an aliphatic hydrophobic portion and a nitrogenous hydrophilic por- 

tion. Because of this amphoteric property and also because of the fact the com- 
pound carries a positive charge upon ionization, Stearalkonium Chloride is 
classified as a cationic surfactant. It has the following structural formula:(‘J) 
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The respective structures of Cetalkonium and Myristalkonium Chlorides, two 
compounds closely related to Stearalkonium Chloride, are the same as above, 
exceptthat thestearyl (-CH2(CHJ16CH3) moiety isreplaced bycetyl (-CHI(CHJ14CHJ) 
or myristyl (-CH2(CHJ11CH3) moieties. The safety of Cetalkonium and Myristal- 
konium Chlorides is not under review in this report. Information and data per- 
taining to these two compounds have been included to permit a more complete 
appraisal of the safety of Stearalkonium Chloride. The three alkonium com- 
pounds are prepared by the quaternization of the appropriate alkyldimethylamine 
(stearyl, cetyl, or myristyl) with benzyl chloride. Each is a free flowing powder 
normally sold as a dispersion in isopropyl alcohol and/or water.c3) 

Physical Properties 

The melting points of a homologous series of this class of compounds 
decrease sharply from chain lengths of Cs to C,, and gradually increase with 
longer alkyl groups. Those with chain lengths of Ca to C13 are soluble in water. 
The odd-numbered compounds are more soluble in 95% ethanol than even- 
numbered ones.(3) The pH ranges for 1% and 10% aqueous solutions of 
Stearalkonium Chloride are 3.5-6.5 and 3-4, respectively.(4p5) The ability to 
lower the surface tension of water increases with increasing chain length (C, to 
C,,) until a minimum of 42-43 dynes/cm is approached.(3) 

Aqueous solutions of Cetalkonium Chloride and other quaternary am- 
monium compounds at concentrations above their critical micelle concentration 
(CMC) were studied as a function of monovalent electyrolyte concentration and 
temperature. At a given temperature, there is a critical electrolyte concentration 
above which the material separates into two phases; the top layer is virtually free 
of the quaternary ammonium salt, and the bottom layer shows the characteristics 
of an oil. The volume of the bottom layer decreases with increasing electrolyte 
concentration. Before separation, turbidity and dissymmetry of light scattering 
rise sharply with increasing eletrolyte concentration. The phenomenon of two- 
phase formation in Cetalkonium Chloride and other cationic soap systems shows 
a pronounced specificity to the anions of the added electrolyte. Small 
temperature changes produced marked changes in the volume of each layer in 
the two-phase systems.(6) 

The electrical conductance of long-chain alkyldimethylbenzylammonium 
chlorides (Cl0 to C16) has been studied through the use of a Wheatstone Bridge 
with an oscilloscope detector. The resulting conductance curves were used to 
determine C values (Table 1). Calculated values indicate that an increase in 
chain length by one methylene group changes the free enthalpy of micellization 
by a constant value.“) 

In a series of studies in which viscosity and conductance measurements were 

TABLE 1. Critical Micelle Concentration Values.a 

Ingredient 

Stearalkonium Chloride 

Cetalkonium Chloride 

Myristalkonium Chloride 

CMC 

mo/e/dm3 

Not available 

2.9 x 10-a 

1.9 x 10-s 

‘Data from Ref. 8. 

-- 
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made in molten pyridinium chloride, Bloom and Peinsborough(*,9) determined 
the CMC of Cetalkonium Chloride to be 0.06-0.07 M at 155 OC. Another method. 
has been described for determining micellar charge using the osmotic response 
of permeable, charged membranes. (lo) With increased alkyl chain-length, 

alkylbenzylammonium chlorides exhibit increasing ability to lower surface ten- 
sion in the presence of excess electrolyte; this increase adheres closely to 
Traube’s rule. (The surface tension of dilute solutions of certain organic com- 
pounds decreases with the increase of the carbon chain length within 
homologous series.) There is significant deviation in these materials’ ability to 
lo,wer surface tension in the absence of electrolyte.(“) 

Reactivity 

The cationic charge possessed by these materials enables them to react with 
the anionic charge of other substances. This permits these compounds to 
precipitate carrageenan and other sulfated hydro-colloids at critical temperatures 
and pH values. These materials form water insoluble precipitates when combined 
with tannic, gallic, and salicylic acids. Their property of lowering surface tension 
makes possible many chemical reactions, including the basic hydrolysis of car- 
boxylic acid esters of polyvinyl alcohol.(1z-14) 

It can be expected that in the presence of nitrites, nitrogen oxides, or other 
nitrosating agents, alkylbenzyldimethylammonium chlorides will give rise to 
traces of N-nitrosamines. Furthermore, the significant impurities, alkyldimethyl- 
amines (Table 2), are easily nitrosated to N-nitrosamines. 

Analytical Methods 

Quantitative determinations of all cationic surfactants can be accomplished 
by a two-phase titration with thymolphthalein, eosin, or methylene blue, as in- 
dicated. They can also be identified by paper chromatography.(15*16) 

Cationic surfactants react with thymolsulfonaphthalein dyes to form large 
cation-anion complexes. Following a series of extractions, photometric deter- 
mination of the cationic surfactant complex with thymolsulfonaphthalein is made 
by the calorimetry at 555 nm.(“) 

Spectrophotometry, employing a sulfuric acid blank, for both anionic and ca- 
tionic compounds of this type has been described by Spada et al.‘lB’ A 
gravimetric method employs conversion of the quaternary compounds to insolu- 
ble reineckates.(19a”0) An alkali-metric method in which salts of organic bases are 
precipitated as tetraphenylboron compounds and then titrated with acid has 
been described as accurate between + 1.6% and -3%, but most errors were 
much smaller.(21) 

A gas-liquid chromatography method utilizing lithium aluminum hydride 
(LAH) has been described. The long-chain quaternary ammonium salts are 
reduced to tertiary amines with LAH. Subsequently, the amines are analyzed by 
temperature-programmed gas chromatography.‘22) A method has also been 
developed for the rapid identification of quaternary ammonium derivatives; this 
involves (1) the use of a silver nitrate-nitric acid solution to detect the halide; (2) 
the determination of halide type; and (3) the determination of the halide’s melting 
point to make the final differentiation. (23) It is possible to detect five cationic 
quaternary ammonium compounds by nuclear magnetic resonance. However, 
this methodology is more adapted to anionic compounds.‘24) In order to identify 
quaternary compounds in the presence of many others, a semi-microtitration 
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technique has been developed using sodium lauryl sulfate in a chloroform/water 
two-phase system. The compounds are first separated on an ion-exchange col- 
umn.(25) 

Impurities 

Table 2 lists the reported known impurities contained in Stearalkonium 
Chloride. 

TABLE 2. Impurities.a 

Chemical names 

of impurities 

Percent present 

in material 

Stearyl Alcohol 

Stearyl Dimethylamine 

Hydrochloride 

Stearyl Dimethylamine 

3-6 

1.5-4 

(combined) 

aData from Ref. 3. 

PURPOSE AND FREQUENCY OF USE IN COSMETICS 

In cosmetic products, Stearalkonium Chloride is primarily used as surface- 
active and antimicrobial agents. Because it has a high affinity for proteins, this 
material is quite serviceable in cosmetic products intended for use on the hair. 
Properties relevant to such use are presented in Table 3. 

The categories of cosmetic products and the concentrations in which 
Stearalkonium Chloride is used appear in Table 4. The cosmetic product formula- 
tion computer printout which is made available by the Food and Drug Ad- 
ministration (FDA) is compiled through voluntary filing of such data in accor- 
dance with Title 21 part 720.4 of the Code of Federal Regulations (1979). 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 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 

TABLE 3. Cosmetic Properties of Stearalkonium Chloride.” 

Property Product type(s) 

Improvement of wet combing 

Increased luster 

Improvement of feel 

Improvement of dry combing 

Wetting power (leveling action) 

Antistatic effect 

Foaming power 

Hydrophobizing effect 

Rinses, conditioners 

Rinses, conditioners 

Setting lotions, bleaches 

Setting lotions, rinses, 

conditioners 

Bleaches, dyes, setting 

lotions 

All hair products 

Special purpose shampoos 

All hair products 

aData from Ref. 1. 
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TABLE 4. Product Formulation Data on Stearalkonium Chloride.” 

61 

Cosmetic Product Type 

Hair conditioners 

Hair sprays (aerosol 

fixatives) 
Hair straighteners 

Permanent waves 

Rinses (noncoloring) 

Tonics, dressings, 

and other hair 

grooming aids 

Wave sets 

Other hair preparations 

Hair dyes and colors (all 

types requiring caution 

statement and patch test) 

Hair rinses (coloring) 

Nail creams and lotions 

Aftershave lotions 

Cleansing (cold creams, 

cleansing lotions, liquids 

and pads) 

Moisturizing 

Other skin care preparations 

‘Data from Refs. 26. 27. 

Concentration No. of product 

(461 formulations 

>l-5 52 

>O.l-1 18 

10.1 8 

>O.l-1 4 

so.1 5 

>O.l-1 1 

>l-5 1 

>O.l-1 3 

SO.1 2 

>l-5 55 

>O.l-1 5 

>l-5 1 

>O.l-1 2 

SO.1 1 

SO.1 8 

>O.l-1 2 

10.1 3 

>l-5 6 

>O.l-1 4 

so.1 11 

>l-5 3 

>O.l-1 38 

so.1 6 

>O.l-1 1 

SO.1 1 

>l-5 1 

>O.l-1 1 

>l-5 4 

>O.l-1 1 

>l-5 1 

of preset concentration 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 ten-fold 
error in the assumed ingredient concentration. The compounds are found in a 
variety of formulations, but are particularly prevalent in hair care products. Con- 
centrations of use for Stearalkonium Chloride range from 50.1 to 5°/~.(26,27) 

Stearalkonium Chloride is used in formulations that are applied to all areas of 
the skin, nails, and hair, and around the body orifices. Formulations containing 
this ingredient may be applied to the body as infrequently as once each month 
(hair dyes and colors) or as frequently as once or twice a day (tonics, dressings, 
and hair grooming aids). They may be in contact with various areas of the body 
for as little as a few minutes or as much as a few days. Occasional or daily use 
may extend over a period of years. 

Potential Interactions with other Ingredients 

The quaternary ammonium salt, Stearalkonium Chloride, is insoluble in 
water; it can be solubilized by adding an excess of anionics or cationics.(13) 
However, these solubilized materials cease to have the characteristic properties 
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of Stearalkonium Chloride. The cationic portion of the quaternary ammonium 
complex loses its microbial activity, while the anionic portion loses its foaming 
characteristics.(28) Stearalkonium Chloride is compatible with nonionic ingre- 
dients or compounds, is stable in hard water, and is a good emulsifying agent. 

BlOLOGlCAL PROPERTIES 

General Effects 

The antibacterial activity of cationic quaternary ammonium compounds 
varies wih the length of the alkyl chain, the greatest activity being associated with 
the C16 or CIs chain length (depending on the organism tested). This activity may 
increase with increased charge on the nitrogen atom, but may decrease if ex- 
cessive atoms are clustered around it. Bactericidal activity tends to increase with 
‘critical micelle concentration,(2g) although no direct correlation has been 
reported between the surfactant activity and bactericidal action.(2g*30) 

Standard antibacterial and antifungal tests were performed on a series of 
alkyldimethylammonium chlorides of C _ 8 1g chain length. The most consistent 
amount of bactericidal and fungistatic activity was seen in compounds of C12-16 
chain-length. The bactericidal action of a series of these compounds on a myx- 
obacterium, pathogenic to fish, was greatest for the Hexadecyl compound.(31*32) 

A 1% solution of Stearalkonium Chloride inhibited bacterial growth in a 
study of this material’s germicidal activity. When tested for bacteriostatic efficiency 
against Salmonella typhosa, Staphylococcus aureus, and Bacillus anthracis, 
Stearalkonium Chloride was found to be an effective bacteriostat, particularly 
against 5. aureus. (33*34) 

Secondary Effects 

The adjuvant activity of 203 aliphatic nitrogenous bases was evaluated 
through the use of diphtheria toxoid in guinea pigs. The toxoid was administered 
subcutaneously in the abdominal wall twice, at 28-day intervals. Dilutions were 
made to achieve a dose of 1 LF in 0.2 ml per injection. (LF = limit flocculation: 
that amount of dyphtheria toxoid which gives the most rapid flocculation when 
incubated with one standard unit of dyphtheria antitoxin.) A single 0.1 ml dose of 
each adjuvant was administered at the time of the first toxoid dose. Adjuvant ac- 
tivity required a combination of basicity and a long aliphatic chain length (C,,). 
Active compounds were hemolytic and produced damage to monkey kidney or 
human epitheloid (HEp*) tissue culture mono-layers. Stearalkonium Chloride was 
highly active by virtue of its long alkyl chain.fJ5) 

Concentrations of Stearalkonium Chloride producing 100% and 50% 
hemolysis of isolated erythrocytes from rabbits and sheep, respectively, have 
been determed to be 2.4 x 10m5 M and 3.0 x 15" IV.(~~,~') 

Absorption, Metabolism, Storage, and Excretion 

A commercial mixture of alkylbenzyldimethylammonium (ABMA) chlorides 
(predominantly C12, Ci4, C,,) was administered orally, rectally, or intramuscularly 
to rabbits, dogs, and cats at 10 times the lethal dose. The concentrations in blood 
and various tissues were determined. After oral administration, most of the com- 
pound remained in the upper gastrointestinal tract, with small concentrations be- 
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ing found in the liver and blood. After rectal administration, nearly all the ABMA 
chloride was recovered from the lower bowel with small amounts. from blood, 
liver, and kidney tissue. Following intramuscular administration, nearly all the 
mixture remained at the injection site. These results indicate that the ABMA 
chlorides are poorly absorbed and poorly distributed in the tissues.(38) 

Animal Toxicology 

General Studies 

Oral toxicity: acute 

Studies have failed to establish with certainty the LD50 of Stearalkonium 
Chloride in rats. Two separate experiments have been reported (Table 5). A 25% 
aqueous solution of pure Stearalkonium Chloride introduced by stomach tube 
into rats produced an LD50 value of greater than 0.5 g/kg but less than 1.25 g/kg. A 
sec:ond study reported Stearalkonium Chloride administered by gavage to have 
an LD50 value greater than 0.0625 g/kg but less than 1.25 g/kg for the pure ingre- 
dient.(39.40) 

A seven-day oral LD50 in mice has been reported to be 0.76 f 0.11 g/kg, ac- 
cording to the method of Hoppe and Lands, for pure Stearalkonium Chloride.(30) 
An aqueous solution containing 20% Stearalkonium Chloride and 5% stearyl 
alcohol was determined to have an LD50 of 4.0 f 0.1 ml/kg in rats.(41) 

Eye irritation: acute 

The Draize procedure was used to determine the eye irritation index in rab- 
bits of Stearalkonium Chloride at various concentrations. Table 6 presents a sum- 
mary of the data from these experiments. The 25% solution is a severe irritant to 
the eye, while solutions of 1.25% or less are slightly and transiently irritating, with 
the effects being limited to the conjunctivae; these effects disappear after 3-4 
days. (33.42-45) 

A study was undertaken to determine the highest concentration of an 
aqueous solution containing a 4:l ratio of Stearalkonium Chloride to stearyl 
alcohol that did not produce irritancy to rabbit eye mucosa in three or more of 
five test animals used. This threshold concentration was determined to be 0.04% 
Stearalkonium Chloride and 0.01% stearyl alcohol.(41) 

Dermal irritation: acute 

Adult rabbits were used in determining Stearalkonium Chloride’s potential 
for skin irritation. Primary dermal irritation indices were calculated according to 
the Draize procedure for 25%, 2.570, and 1.25% concentrations of the material. 

TABLE 5. Oral LD50 in Rats. 

Dose 

@‘kg pure 

Stearalkonium Chloride) 

0.5 

1.25 

2.5 

0.0625 

1.25 

Animals lD50 

Dead/Total fp/ks, 

O/6 >0.5 

416 < 1.25 

516 <2.5 

3110 >0.0625 

g/10 < 1.25 

Ref. 

39 

39 

39 

40 

40 
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TABLE 6. Primary Eye Irritation Scores in Rabbits.” 

Days 
Concentration No. of 

(%o) Animals 1 2 3 4 7 Ref 

Unwashed 

25. 

1.25 

2.5 

2 

4 

2.5 

0.5 

Washed 

2.5 

0.5 

6 max score of 5.3-cleared after 4 days 32 

6 0.0 0.0 0.0 0.0 0.0 32 

33.5 37.8 35.5 36.8 73.8 
14.7 10.0 3.2 1 .o 0.0 

10.7 6.7 3.0 - 0.0 

7.3 4.0 0.67 0.0 0.0 

28.0 24.0 24.0 - - 

max score of 16.7-blindness after 7th day 

max score of 2.0-cleared after 3 days 

41 

41 

42 

43 

44 

32 

32 

aTotal score possible/animal/observation interval = 110. 

Applications of 0.5 ml of the test solutions were made to clipped areas of intact 
and abraded skin. The treated areas were covered with gauze and wrapped to 
keep the test material in contact with the skin and to decrease the rate of 
vaporization. The wrapping and test material were removed 24 hours following 
application and the sites examined and scored separately for erythema and 
edema at 24 and 72 hours. The mean scores for 24- and 72-hour readings were 
averaged to determine the irritation index. Primary irritation indices were 
calculated to be 6.0, 2.4, and 1.0 for the 25%, 1.25%, and 2.5% solutions, 
respectively.(46~47) 

The effect of Stearalkonium Chloride on skin swelling was studied using 
guinea pigs. After being soaked in water for one hour, squares of stratum cor- 
neum were lifted out of the water and their dimensions were determined. The 
squares were then immersed in a 20% solution of Stearalkonium Chloride for 16 
hours, after which their dimensions were again measured. Swelling was expressed 
as the percentage increase in area after exposure to the second solution. Twenty 
percent Stearalkonium Chloride produced swelling of 1.6’10, while sodium lauryl 
sulfate at a concentration of 13.5% produced swelling of 13.1 o/o.c4e) 

Fish toxicity 

Blueback salmon fingerlings (2 inch) were exposed to solutions of Stearalkon- 
ium Chloride at 19 “C for one hour and then placed in fresh water for observa- 
tion. The concentration at which all fish survived exposure for two days was 
1 :800,000.‘32’ 

Subchronic studies: dermal irritation 

Hair was clipped from the backs and sides of six albino rabbits. Two ml of an 
aqueous solution of a trade product containing 0.2% Stearalkonium Chloride 
and 0.05% stearyl alcohol was applied to the clipped area of the skin once daily, 
five days a week for four weeks. The condition of the skin was monitored care- 
fully, as were signs of toxicity and weight loss in the animals. At the conclusion of 
the experiment, the animals were sacrificed and representative tissues were ex- 
amined histopathologically. The product caused a mild and transient erythema of 
the skin, but in no case were systemic effects apparent.(41) 

Myristalkonium Chloride was applied to rabbits in a 20-day subchronic der- 
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mal test. Two rabbits each were used at the dose levels of 4 and 1 ml/kg. Two 
control animals each received a dose of 400 ml/kg of water. The hair was clipped 
from the backs and flanks of the rabbits, and one-half of each test area was 
abraded whilethe remainder was left intact. An aqueous solution containing 800 
ppm (0.08%) of pure Myristalkonium Chloride was applied daily for 20 con- 
secutive days to 10% of the total body surface. After each application of the test 
material, the torsos of the rabbits were wrapped with a rubberized fabric to pre- 
vent possible ingestion and/or inhalation of the material. The animals were 
observed for 14 days after the last application. Minimal erythema appeared in the 
4 ml/kg group on Day five, with minimal edema being evident on Day nine. On 
Day 11, the erythema became more pronounced, and it persisted, along with 
minimal edema, through the rest of the treatment. At the 1 ml/kg dose level, 
there was minimal hyperemia with no edema. Though the hyperemia increased 
slightly in intensity on Day 15, it became minimal again on Day 19 and remained 
so through the rest of the treatment. Minimal edema was observed in this group 
on Days 17-21. Minimal hyperemia was observed in the controls from Days 
1 ‘I -21. All rabbits showed complete recovery within four days after treatment 
was stopped.(49) 

Chronic studies 

An unidentified alkyldimethylbenzyl ammonium chloride surfactant com- 
pound at concentrations of 0.063, 0.125, 0.25, or 0.5% was fed to four groups of 
12 male rats in their diet for two years. An equal number of rats were used as con- 
trols. The animals that received 0.5% died early in the study. As Table 7 shows, 
weight gains for the first year were reduced among those surviving animals that 
received the lower doses. The only gross or microscopic pathologic changes 
were “. . . produced by irritation of the gastrointestinal tract. To an extent which 
depended on the concentration of the surfactant agents in the diet, this irritation 
prevented proper nutrition. In severe cases of irritation, death resuIted.“‘50) 

Special Studies 

Teratology 

Albino rats were used to evaluate the teratogenic potential of a 50% solution 
of Myristalkonium Chloride. Virgin, adult female rats were mated with young 
adult males, and the detection of vaginal sperm plug was considered to be Day 0 
of gestation. Beginning on the sixth day and continuing through Day 15 of gesta- 
tion, each rat received an appropriate quantity of test material to achieve a dose 

TABLE 7. Chronic Feeding of an Undiluted Alkyldimethylbenzylammonium 

Chloride.” 

Dietary 

Dose 

(96) 

0 

No. of Mean wt 

animals gain (g) 

11 471.9 

Standard 

error of mean 

h13.2 

Significance 

probability 

- 

0.063 10 455.5 h21.6 

0.125 10 417.4 zt16.4 <0.05 

0.25 7 

aData from Ref. 49. 

297.8 zt31.2 <O.OOl 



66 COSMETIC INGREDIENT REVIEW 

of 0, 10, 25, or 50 mg/kg/day. The gavage vehicle was water. Water and aspirin 
were used for the negative and positive controls, respectively. On Day 20 of 
gestation, each dam was sacrificed and the fetuses removed. Among the treated 
groups, neither reproduction performance of the dam nor fetus weights differed 
from those of the control animals. The incidences of any skeletal abnormality and 
soft tissue abnormalities were no greater in the Myristalkonium Chloride groups 
than in the control groups. The incidence of both types of abnormalities was 
significantly greater in the aspirin-treated group. On the basis of this study, in- 
vestigators concluded that daily oral doses of 10, 25, or 50 mglkg of 
Myristalkonium Choloride during days six through 15 of pregnancy did not pro- 
duce any indication of teratogenicity.(51) 

Clinical Assessment of Safety 

Skin Irritation and Sensitization: The Shelanski repeated insult patch test 
was used to determine the irritation/sensitization potential of Stearalkonium 
Chloride in humans. Fifty volunteers were treated with a 1% solution in water for 
15 applications and then given a challenge application. Zero readings were ob- 
tained for all subjects, for all induction applications, and for the challenge dose. 
At this concentration, the material was shown to be neither a primary irritant nor 
a sensitizer. In a SO-subject test, it is possible to achieve 95% certainty that the 
test material will only sensitize O-6% of the population if none of the 50 subjects 
show any indication of sensitization. Since all readings were zero, it was con- 
cluded that this material at the specified concentration was safe for use in contact 
with the human skin.(52) 

In a second study, a cotton patch saturated with an aqueous solution of 20% 
Stearalkonium Chloride and 5% stearyl alcohol was placed on the inner surface 
of the forearm of 50 human subjects. The patch was covered with aluminum foil 
which was held in place with adhesive tape. Forty-eight hours following applica- 
tion, the patch was removed and the area inspected for signs of primary irritation. 
The solution produced a definite erythema in some subjects (number not 
reported). Two weeks after the first patch had been applied, the procedure was 
repeated on the other arm to test for sensitization; none resulted. The 
Stearalkonium Chloride used in this study was not a highly purified material. The 
primary irritation may have been due to impurities in the material or to thestearyl 
alcohol vehicle;r41) however, the latest (1979) diagnostic patch-test data from the 
North American Contact Dermatitis Group indicate that 30 percent stearyl 
alcohol is at most a minimal sensitizer. (=) A 0.8% Stearalkonium Chloride solu- 
tion did not provoke irritation or sensitization.(41) 

SUMMARY 

Stearalkonium Chloride is a cationic quaternary ammonium salt used in 
cosmetic products at concentrations of I 0.1-S%. It appears in cosmetics primar- 
ily for its surfactant and anti-microbial properties. 

Studies have failed to establish with certainty the oral LD50 of Stearalkonium 
Chloride in rats, the value falling between 0.5 and 1.25 g/kg. In mice, an LD50 
value of 0.760-0.113 g/kg was reported in a seven-day oral study. In single ap- 
plication dermal studies with concentrations of up to 25%, Stearalkonium 

- - 



ASSESSMENT: STEARALKONIUM CHLORIDE 67 

Chloride produced minor irritation in rabbits. According to acute eye studies 
inI rabbits, a 25% solution of the material was a severe irritant. Concentrations of 
1..25% and less were slightly and transiently irritating to the rabbit eye. 

A repeated insult patch test with a 1% aqueous solution of Stearalkonium 
Chloride on 50 human subjects showed the material to be neither a primary irri- 
tant nor a sensitizer. A single 48-hour patch test with challenge two weeks later 
indicated that 20% Stearalkonium Chloride was not a sensitizer. 

No subchronic, chronic, carcinogenicity, mutagenicity, or teratogenicity 
animal testing data were available to the Panel, nor was there substantial infor- 
mation on the absorption, metabolism, storage, and excretion of Stearalkonium 
Chloride. 

Human safety data, namely irritation and sensitization studies are limited, and 
there is an absence of photosensitization studies. 

CONCLUSION 

On the basis of the evidence at hand, the Expert Panel concludes that the 
cosmetic ingredient, Stearalkonium Chloride, is safe when incorporated in 

cosmetic products in concentrations similar to those presently marketed. 
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