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Cocoyl Sarcosine X                    
Lauroyl Sarcosine X     X               
Myristoyl Sarcosine X                    
Oleoyl Sarcosine X  X     X X   X  X  X X  X  
Stearoyl Sarcosine X                    
Ammonium Cocoyl Sarcosinate                     
Ammonium Lauroyl Sarcosinate X                    
Sodium Cocoyl Sarcosinate X                    
Sodium Lauroyl Sarcosinate X  X   X  X X  X  X X  X  X   
Sodium Myristoyl Sarcosinate X      X            X  
Proposed Add-Ons                     
Potassium Cocoyl Sarcosinate                     
Potassium Lauroyl Sarcosinate                     
Sodium Oleoyl Sarcosinate        X             
Sodium Palmitoyl Sarcosinate X                    
ORIGINAL	(2001)		SARCOSINATES	AND	SARCOSINATE	AMIDES	REPORT              
Sarcosines	–	general	  X              X     
Sarcosinate	Amides	–	general	  X                   
Cocoyl Sarcosine X  X     X        X     
Lauroyl Sarcosine X  X  X X               
Myristoyl Sarcosine X                    
Oleoyl Sarcosine X                    
Stearoyl Sarcosine X                    
Ammonium Cocoyl Sarcosinate                     
Ammonium Lauroyl Sarcosinate                     
Sodium Cocoyl Sarcosinate X       X           X  
Sodium Lauroyl Sarcosinate X X X X  X  X   X  X X  X   X X 
Sodium Myristoyl Sarcosinate X               X     
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Sarcosine and Sarcosinate RR 
 
 
 CAS # Use InfoBase PubMed SciFinder ChemID NTIS FDA ECHA IUCLID/ 

SIDS 
WHO/ 
JEFCA 

EU NICNA
S 

Prospector Web 

Cocoyl Sarcosine 68411-97-2  X 

304 hits/ 
7 useful 

  --- 21CFR178.3130 
40CFR180.1207 

pre R ---  no R --- ---  

Lauroyl Sarcosine 97-78-9     --- 21CFR177.1200 
21CFR178.3130 
40CFR180.1207 

X ---  no R --- X  

Myristoyl Sarcosine 52558-73-3  X   --- 40CFR180.1207 preR ---  no R --- ---  
Oleoyl Sarcosine 110-25-8  X   X 21CFR178.3130 

21CFR178.3570 
X ---  no R --- ---  

Stearoyl Sarcosine 142-48-3  X   --- 21CFR177.1200  ---  no R --- ---  
Sodium Cocoyl Sarcosinate 61791-59-1  ---   --- 40CFR180.1207  ---  no R --- X  
Sodium Lauroyl Sarcosinate 137-16-6  ---   --- 21CFR175.105 

21CFR177.1200 
40CFR180.1207 

 ---  no R --- X X 

Sodium Myristoyl Sarcosinate 30364-51-3  ---   X 40CFR180.1207  ---   --- ---  
Ammonium Cocoyl Sarcosinate ---  ---   --- ---  ---  no R --- ---  
Ammonium Lauroyl Sarcosinate 68003-46-3  ---   --- ---  ---  no R --- ---  
ADD-ONS 
Potassium Cocoyl Sarcosinate ---  ---    --- ---  ---  no R --- ---  

Potassium Lauroyl Sarcosinate 38932-32-0  ---   --- ---  ---  no R --- X  
Sodium Oleoyl Sarcosinate 14351-62-3  ---   --- ---  ---  no R --- ---  
Sodium Palmitoyl Sarcosinate 4028-10-8  ---   --- ---  ---  no R --- ---  

 

PubMed Search Strategy – 1/27/16 
 
COMBINED SEARCH 
((((((((((68411-97-2[EC/RN Number]) OR 97-78-9[EC/RN Number]) OR 52558-73-3[EC/RN Number]) OR 110-25-8[EC/RN Number]) OR 142-48-3[EC/RN Number]) OR 
61791-59-1[EC/RN Number]) OR 137-16-6[EC/RN Number]) OR 30364-51-3[EC/RN Number]) OR 68003-46-3[EC/RN Number])  OR (((COCOYL OR LAUROYL OR 
MYRISTOYL) AND (SARCOSINE OR SARCOSINATE)) OR (STEARYL AND SARCOSINE))) AND ("1997"[Date - Publication] : "3000"[Date - Publication]) OR 
(((POTASSIUM OR SODIUM) AND (COCOYL OR LAUROYL)) AND SARCOSINATE) OR (((38932-32-0[EC/RN Number]) OR 14351-62-3[EC/RN Number]) OR 4028-10-
8[EC/RN Number]) – 304 hits/7 useful 
 
ORIGINAL INGREDIENTS (searched 1997+) 
((((((((((68411-97-2[EC/RN Number]) OR 97-78-9[EC/RN Number]) OR 52558-73-3[EC/RN Number]) OR 110-25-8[EC/RN Number]) OR 142-48-3[EC/RN Number]) OR 
61791-59-1[EC/RN Number]) OR 137-16-6[EC/RN Number]) OR 30364-51-3[EC/RN Number]) OR 68003-46-3[EC/RN Number])  OR (((COCOYL OR LAUROYL OR 
MYRISTOYL) AND (SARCOSINE OR SARCOSINATE)) OR (STEARYL AND SARCOSINE))) AND ("1997"[Date - Publication] : "3000"[Date - Publication])  
 
NEW INGREDIENTS 
(((POTASSIUM OR SODIUM) AND (COCOYL OR LAUROYL)) AND SARCOSINATE) OR (((38932-32-0[EC/RN Number]) OR 14351-62-3[EC/RN Number]) OR 4028-10-
8[EC/RN Number])  
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SARCOSINE & SARCOSINATE AMIDES MINUTES AND TRANSCRIPTS 

 

April 1997 Meeting – IDA issued 

After reviewing the  the Draft Report, the Panel determined that the available data are insufficient for arriving at a conclusion 
on the safety of these ingredients.  Considering that data were not received in response to the informal data request issued at 
the December 1996 Panel meeting,  the Panel voted unanimously in favor of issuing an Insufficient Data Announcement with 
the following data requests: 

1. Current concentration of use;  
2. Impurities, especially N-nitrososarcosine 
3. Skin irritation and sensitization in humans at concentration of use 
4. 28-day dermal toxicity; if absorbed significantly, then a reproductive and developmental toxicity study is needed 
5. Inhalation toxicity 
6. Genotoxicity in a mammalian system; if positive, then a two-year dermal carcinogenicity study using NTP methods 

may be needed 
7. Additional ocular toxicity data at concentration of use, if available 

 
(For all needs, data on Cocoyl Sarcosine would be sufficient.) 

 

September 1997 – Tentative Report Issued 

The Panel voted unanimously in favor of issuing a Tentative Report with the following conclusion: On the basis of the animal 
and clinical data presented in this report, the Expert Panel concluded that Cocoyl Sarcosine, Lauroyl Sarcosine, Myristoyl 
Sarcosine, Oleoyl Sarcosine, Stearoyl Sarcosine, Sodium Cocoyl Sarcosinate, Sodium Lauroyl Sarcosinate, Sodium 
Myristoyl Sarcosinate, Ammonium Cocoyl Sarcosinate, and Ammonium Lauroyl Sarcosinate are safe as used in rinse-off 
products, safe for use in leave-on products at concentrations of # 5%, and that the data are insufficient to determine the safety 
for use in products where the sarcosines and sarcosinates are likely to be inhaled.  These ingredients should not be used in 
cosmetic products in which N-nitroso compounds may be formed. 

The 5% concentration limit for ingredient use in leave-on products was chosen because this was the highest test concentration 
at which the sensitization potential of Sodium Lauroyl Sarcosinate was evaluated in human subjects, with negative results. 

The Panel determined that the bases for the limitations stated in the report conclusion should be included in the report 
discussion.  Thus, the following items will be included: (1) The concentration limit was based on the human RIPT data. (2) 
The Expert Panel noted that the sarcosines, particularly Lauroyl Sarcosine, may enhance the penetration of other ingredients 
through the skin.  The Panel cautioned that care should be taken in formulating cosmetic products that may contain these 
ingredients in combination with any ingredients whose safety was based on the lack of dermal absorption data, or when 
dermal absorption was a concern. (3) The sarcosines and sarcosinates should not be used in cosmetic products where N-
nitroso compounds may be formed. (4) The data were insufficient to determine safety of the Sarcosines and Sarcosinates in 
products where the ingredients are likely to be inhaled; the Panel stated that an acute inhalation study showing the effect on 
lung tissue would be required to assess safety in aerosolized products. 

 

March 1998 – Final Report Issued 

Dr. Belsito noted that according to a comment on  the Tentative Report issued at the September 23, 1997 Panel meeting 
(received from Hampshire Chemical Corporation), Oleoyl Sarcosine is used in hairsprays primarily as an anticorrosive agent 
to protect the metal in the can, and use concentrations (i.e. anticorrosive agent use) in these products range from 10 to 100 
ppm.  Dr. Belsito said that though this information refers to noncosmetic use of the ingredient, it will be incorporated into the 
report discussion.  Furthermore, he said that it should also be stated in the discussion that there are no apparent problems 
associated with use of the sarcosines or sarcosinates as anticorrosive agents at low levels (10 to 100 ppm).  Dr. Belsito 
emphasized that the information relating to use as an anticorrosive agent does not change the tenor of the Panel=s original 
conclusion, that is, that if the sarcosines and sarcosinates were going to be used in significant amounts in cosmetic products, 
the Panel could not arrive at a conclusion on safety because inhalation toxicity data are not available. 

The Panel voted unanimously in favor of issuing a Final Report with the following conclusion:  Based on the data presented 
in this safety assessment, the Expert Panel concluded that Cocoyl Sarcosine, Lauroyl Sarcosine, Myristoyl Sarcosine, Oleoyl 
Sarcosine, Stearoyl Sarcosine, Sodium Cocoyl Sarcosinate, Sodium Lauroyl Sarcosinate, Sodium Myristoyl Sarcosinate, 
Ammonium Cocoyl Sarcosinate, and Ammonium Lauroyl Sarcosinate are safe as used in rinse-off products, safe for use in 
leave-on products at concentrations of # 5%, and the data are insufficient to determine the safety for use in products where 
the sarcosines and sarcosinates are likely to be inhaled.  These ingredients should not be used in cosmetic products in which 
N-nitroso compounds may be formed. 
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INTRODUCTION 

In 2001, the Cosmetic Ingredient Review (CIR) Expert Panel (Panel) published a safety assessment with the conclusion that 
the 5 acyl sarcosines and 5 fatty acid sarcosinate amides listed below are safe as used in rinse-off products, safe for use in 
leave-on products at concentrations of ≤5%, and the data are insufficient to determine the safety for use in products where the 
sarcosines and sarcosinates are likely to be inhaled.1 These ingredients should not be used in cosmetic products in which N -
nitroso compounds may be formed. 

Cocoyl Sarcosine 
Lauroyl Sarcosine 
Myristoyl Sarcosine 
Oleoyl Sarcosine 
Stearoyl Sarcosine 
 

Ammonium Cocoyl Sarcosinate 
Ammonium Lauroyl Sarcosinate  
Sodium Cocoyl Sarcosinate 
Sodium Lauroyl Sarcosinate 
Sodium Myristoyl Sarcosinate 

Because it has been 15 years since the safety assessment on the above ingredients was published, the Panel is being asked to 
determine whether the conclusion should be reaffirmed, or if a re-review is necessary.  Additionally, the following 4 ingredi-
ents are being proposed for inclusion in this assessment: 

Potassium Cocoyl Sarcosinate 
Potassium Lauroyl Sarcosinate 
Sodium Oleoyl Sarcosinate 
Sodium Palmitoyl Sarcosinate 
 

These 4 ingredients are sarcosinate amides, and therefore structurally similar to the ingredients reviewed in the 2001 safety 
assessment.  They also are reported to function similarly in cosmetics; according to the International Cosmetic Ingredient 
Dictionary and Handbook (Dictionary), all of the previously-reviewed ingredients, as well as those proposed for inclusion, 
are reported to function in cosmetics as hair conditioning agents, and most of these ingredients are reported to function as 
surfactants – cleansing agents2 (Table 1).  

Excerpts from the summary of the 2001 report are disseminated throughout the text of this re-review document, as appropri-
ate, and are identified by italicized text.  (This information is not included in the summary section.)  Additionally, the Discus-
sion from the original report is included to provide pertinent background information about the existing conclusion. 

Several previous CIR safety assessments are relevant to this safety assessment because they discuss the safety of components 
of the acyl sarcosines and sarcosinate amides.  In 2011, the Panel concluded that Cocos Nucifera (Coconut) Oil and Elaeis 
Guineensis (Palm) Oil are safe in the present practices of use and concentration.3  In 1987, the Panel published a report with 
the conclusion that Oleic, Lauric, Palmitic, Myristic, and Stearic Acids are safe in present practices of use and concentration 
in cosmetics;4 this conclusion was reaffirmed in 2006.5 

Much of the toxicity data included in this safety assessment was found on the European Chemicals Agency (ECHA) website.6  
The ECHA website provides summaries of information generated by industry, and it is those summary data that are reported 
in this safety assessment when ECHA is cited.   

 

CHEMISTRY 

Definition and Structure 
Sarcosine, also known as N -methylglycine or N –methylaminoacetic acid, is derived from the decomposition of creatine or 
caffeine.1  Sarcosine is also a naturally occurring amino acid found in marine animals.  It conforms generally to the formula: 

    CH3 
I 

                     NH-CH2COOH 
Figure 1.  Sarcosine 

Cocoyl, Lauroyl, Myristoyl, Oleoyl, and Stearoyl Sarcosines are considered modified fatty acids in which the hydrocarbon 
chains are interrupted by an amidomethyl (-CONCH3-) group in the alpha position. 

Physical and Chemical Properties 
Physical and chemical properties are described in Table 2. 

The modification of the hydrocarbon chain imparts greater solubility and crystallinity to the molecule.1  Acyl sarcosines are 
somewhat stronger acids than the parent fatty acids, and they form salts in the neutral and mildly acidic pH range. The salts 
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are similar physically and chemically to fatty acid soaps.  Sarcosinates are, however, more soluble in water and less affected 
by water hardness than are common soaps. 
Acyl sarcosines form salts when treated with inorganic or organic bases.  Water-insoluble salts could be readily formed by 
exchange reactions.  Methyl esters could be prepared with anhydrous hydrogen chloride catalyst, and ethylene oxide could 
be added to acyl sarcosines in the presence of catalytic amounts of sodium methylate.  The amide linkage was resistant to 
alkaline hydrolysis. 

Method of Manufacture 
The acyl sarcosines are the condensation products of sarcosine with natural fatty acids and are produced commercially by 
the reaction of sodium sarcosine and the parent fatty acid chlorides.1  The acyl sarcosines can then be neutralized to form the 
sodium or ammonium salts.  
The acyl sarcosinates are often supplied as 30% or 95% aqueous solutions.1  According to a manufacturer, only internally 
prepared sodium sarcosinate is used as a starting material. The sodium sarcosinate is then reacted directly with the acyl 
chloride, which has been prepared from the free fatty acid by treatment with phosphorus trichloride. 

Impurities/Composition 
Thirty percent aqueous solutions of Lauroyl Sarcosine and Sodium Lauroyl Sarcosinate were analyzed for nitrosamines (test 
method unavailable).1  The detection limits were 65 ppb for N-nitrososarcosine in Lauroyl Sarcosine and 15 ppb in Sodium 
Lauroyl Sarcosinate, respectively; no nitrosamines were detected. The synthesis reaction is kept in a closed system for up to 
several days prior to the succeeding reaction to prevent contamination with nitrite precursors.  The reaction conditions are 
not conducive to the formation of nitrosamines as contaminants, and neither nitrates nor nitrites are used in the manufactur-
ing process. 
Precursors necessary for the "hypothetical formation" for polynuclear aromatic hydrocarbons are also absent from the 
synthesis reactions and none of the starting materials are prepared or provided in a hydrocarbon solvent.1  Similarly, the 
presence of dioxins was considered "exceedingly improbable," as no phenolic compounds were present in any of the 
synthesis reactions. 

Oleoyl Sarcosine 
Oleoyl Sarcosine is 97% pure.7  It may contain 2% free fatty acids. 

Sodium Lauroyl Sarcosinate 
According to several suppliers, sodium lauroyl sarcosinate (30% active) contains 1-1.5% (max.) sodium laurate, 2.5% (max.) 
free fatty acid, 0.2-0.5% (max.) inorganic salt, and 0.35% (max) chloride.8-11  

Nitrosation 
Sarcosine can react with oxidizing materials and can be nitrosated to form N –nitrososarcosine.1  N-nitrososarcosine has 
been formed by the reaction of sarcosine with sodium nitrite in an acid solution and by passing nitrous acid fumes through a 
sarcosine solution.  N-nitrososarcosine can also be produced by nitrosating N -methylsarcosine hydrochloride or by treating 
creatine in an acid medium with an aqueous solution of sodium nitrite. Primary routes of potential human exposure to N-
nitrososarcosine are inhalation, ingestion, and dermal contact.  N-nitrososarcosine has been detected in foodstuffs, particu-
larly meat, at concentrations of 2 -56 µg/kg of sample. It can be produced by various reactions in air, water, soil, food, and 
animal systems. 
When 50 mg of Sodium Lauroyl Sarcosinate was incubated with 100 mg of sodium nitrite in 10% hydrochloric acid, investi-
gators detected sarcosine, Lauroyl Sarcosine, and N-nitrososarcosine using thin-layer chromatography.1  The yield of N-
nitrososarcosine was 6.0% 

USE 

Cosmetic 
The safety of the cosmetic ingredients included in this safety assessment is evaluated based on data received from the U.S. 
Food and Drug Administration (FDA) and the cosmetics industry on the expected use of these ingredients in cosmetics.   Use 
frequencies of individual ingredients in cosmetics are collected from manufacturers and reported by cosmetic product 
category in FDA’s Voluntary Cosmetic Registration Program (VCRP) database.  Use concentration data are submitted by 
Industry in response to surveys, conducted by the Personal Care Products Council (Council), of maximum reported use 
concentrations by product category.    

Based on 2016 VCRP data12 and  the results of a 2015 Council survey,13 10 of the 14 ingredients included in this safety 
assessment are currently in use. Sodium Lauroyl Sarcosinate has the highest frequency of use, with 485 reported uses; the 
majority of these uses are in rinse-off formulations, primarily bath soaps and detergents (230 uses) and shampoos (113 uses; 
Table 3).  Sodium Lauroyl Sarcosinate also has the highest concentration of use, with maximum use concentrations up to 
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15% in rinse-off products.  The highest reported leave-on concentration is 5% Sodium Myristoyl Sarcosinate in eye shadow 
formulations. 

All but one of the in-use ingredients has been reviewed previously by the Panel, and the frequencies of use of these ingre-
dients have not changed significantly.  Concentration of use data were not provided at the time of the original safety 
assessment, therefore it is not apparent whether the concentration of use has changed.  (Because those values were not 
available, a concentration limit of 5% was established for leave-on products, based upon the highest concentration tested in 
human repeat-insult patch tests.1) 

Table 4 provides a listing of the sarcosines and sarcosinate amides not currently reported to be in use in use. 

Several of the ingredients names in this report are used in products that can be ingested (e.g., <5% Sodium Myristoyl Sar-
cosinate in lipstick), used near the eye (e.g., 5% Sodium Myristoyl Sarcosinate in eye shadow), or come in contact with 
mucous membranes (e.g., ≤9% Sodium Lauroyl Sarcosinate in bath soaps and detergents).  Additionally, some of the sar-
cosines and sarcosinate amides are listed in the VCRP in product types that can be sprays, but it is not known whether the 
reported uses are sprays.  In practice, 95% to 99% of the droplets/particles released from cosmetic sprays have aerodynamic 
equivalent diameters >10 µm, with propellant sprays yielding a greater fraction of droplets/particles <10 µm compared with 
pump sprays.14,15  Therefore, most droplets/particles incidentally inhaled from cosmetic sprays would be deposited in the 
nasopharyngeal and thoracic regions of the respiratory tract and would not be respirable (i.e., they would not enter the lungs) 
to any appreciable amount.16,17  Also, Sodium Myristoyl Sarcosinate and Sodium Palmitoyl Sarcosinate were reported to be 
used in face powders at concentrations of 0.15% and 0.081%, respectively, and could possibly be inhaled.  Conservative 
estimates of inhalation exposures to respirable particles during the use of loose powder cosmetic products are 400-fold to 
1000-fold less than protective regulatory and guidance limits established for talc particles and nuisance dusts in the 
workplace.18-20 

All of the sarcosines and sarcosinate amides named in the report are listed in the European Union inventory of cosmetic in-
gredients, and none of the listed ingredients are restricted from use in any way under the rules governing cosmetic products in 
the European Union.21  However, the sarcosine ingredients, (i.e., Cocoyl Sarcosine, Lauroyl Sarcosine, Myristoyl Sarcosine, 
Oleoyl Sarcosine, Stearoyl Sarcosine) are listed as bovine/ovine ingredients that are prohibited in cosmetics in China.22 

Non-Cosmetic 
Several of the sarcosines and sarcosinate amides are approved for the following indirect food additive uses: 

• N-Acyl sarcosines, where the acyl group is lauroyl, oleoyl, or derived from the combined fatty acids of coconut oil, 
are approved as antistatic and/or antifogging agents at levels not to exceed a total of 0.15% by weight of polyolefin 
film and ethylene-vinyl acetate copolymer film for which average thickness of the copolymer films shall not exceed 
0.003 inches. [21CFR178.3130] 

• In polymers (specifically, cellophane), N-acyl sarcosines, where the acyl group is lauroyl or stearoyl, are approved 
for use only as release agents in coatings at levels not to exceed a total of 0.3% by weight of the finished packaging 
cellophane, and Sodium Lauroyl Sarcosinate is approved for use at 0.35% only in vinylidene chloride copolymer 
coatings. [21CFR177.1200] 

• Oleoyl Sarcosine is approved for use as a corrosion inhibitor in lubricants with incidental food contact at levels not 
to exceed 0.5% by weight of the lubricant. [21CFR178.3570] 

• Sodium Lauroyl Sarcosinate is approved in adhesives without limitations. [21CFR175.105] 

 

Oleoyl Sarcosine is used in lubricants and greases, metal working fluids, washing and cleaning products, hydraulic fluids, 
textile treatment products and dyes, metal surface treatment products, and leather treatment products.23  It is used in the for-
mulation of mixtures and/or re-packaging, building and construction work and agriculture, forestry, and fishing. Also, Oleoyl 
Sarcosine is used for the manufacture of plastic products, mineral products (e.g. plasters, cement), fabricated metal products, 
machinery and vehicles, furniture and textile, leather or fur. 

TOXICOKINETICS 

Absorption, Distribution, Metabolism, and Excretion 
When [14C]Sodium Lauroyl Sarcosinate was administered to rats (route of administration not available) during a metabolism 
study, 82-89% of the 50 mg/kg dose was excreted in the urine and feces within 24 h.1  For the next 24 hours, 1-2% was ex-
creted.  Nearly all of the excreted material was found in the urine.  In a study in which [14C]Sodium Lauroyl Sarcosinate was 
applied to the teeth, oral mucosa, and tongue of  rats, the mean distribution of [14C] was 1.12% in the teeth, 2.22% in the 
oral mucosa, and 2.95% in the tongue immediately after dosing.  At 24 h, the mean distribution was 0.79% in the teeth, 
0.92% in the oral mucosa, 0.57% in the tongue, 1.6% in the liver, 0.8% in the kidneys, 1.8% in the feces, and 42.2% in the 
urine.  The data indicated that Sodium Lauroyl Sarcosinate was not absorbed by the tissues of the mouth, but was swallowed 
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and absorbed into the blood.  Approximately 34% of the radioactivity was excreted in the urine over a period of 4 h, and 
42% was excreted within 24 h. 
Sarcosine is a natural amino acid found in muscles and other body tissues; it is found naturally as an intermediate in the 
metabolism of choline to glycine.24  Oleoyl sarcosine is a normal metabolite in man.7 

Dermal Penetration 
The amount of transdermal penetration from 1% Lauroyl Sarcosine (0.5 g) in an ointment was ~1660 µg over 24 h in Wistar 
rat, as determined using high-performance liquid chromatography; addition of 30% vitamin E or 10% squalene enhanced 
Lauroyl Sarcosine penetration.1    

Penetration Enhancement 
Lauroyl Sarcosine (30%) increased the penetration of isosorbide dinitrate through the skin of the rat; the addition of 30% 
vitamin E or 10% squalene maintained or enhanced the effect of Lauroyl Sarcosine.1  In a study of the effects of surfactants 
on epidermal permeability, 30% Sodium Lauroyl Sarcosine did not increase permeability. 

Lauroyl Sarcosine 
The effect of Lauroyl Sarcosine (98% pure) on transdermal fluorescein delivery across the epidermis of human cadaver skin 
was determined using Franz cells.25  The vehicles were phosphate buffered solution (PBS; in which Lauroyl Sarcosine was 
generally insoluble) and aq. ethanol solution.  A 0.7 cm2 skin surface was exposed to 0.3 ml of test solution.  Lauroyl Sarco-
sine only did not significantly enhance transdermal flux.  With ethanol, skin permeability increased with increasing Lauroyl 
Sarcosine concentrations (1-3%) in 25-50% ethanol solution, and transdermal delivery of fluorescein was increased by 47-
fold using formulations containing 3% Lauroyl Sarcosine in aq. 50% ethanol solutions.  The effects of higher concentrations 
of ethanol (i.e., 75% or 100%) as the vehicle resulted in weaker enhancement effects.  Lauroyl Sarcosine and ethanol syner-
gistically increased skin permeability, and the researchers concluded that permeability was increased due to a mechanism that 
involved synergistic lipid-fluidization activity in the stratum corneum. 

Sodium Lauroyl Sarcosinate 
In the study described above, the researchers also examined the effect of Sodium Lauroyl Sarcosinate on transdermal fluore-
scein delivery across human cadaver skin epidermis.25  Sodium Lauroyl Sarcosinate was completely dissolved in PBS.  Only 
a very little increase in transdermal flux was observed. 

TOXICOLOGICAL STUDIES 

The sarcosines and sarcosinates have low oral toxicity.1  The oral LD50 values of Sodium Lauroyl Sarcosinate, Cocoyl Sarco-
sine, and Sodium Cocoyl Sarcosinate were 4.2 to 6.0 g/kg in rats.  The oral LD50 of Cocoyl Sarcosine in mice was 2.1 g/kg.  
Ten male Yale Sherman Wistar rats per group were given a single dose (gavage) of 2.5% aqueous Sodium Lauroyl Sarco-
sine; no deaths occurred in groups given up to 1000 mg/kg, 1 rat each died in the 1200- and 1500-mg/kg groups, 2 died in 
the 1750 mg/kg group, 4 died after treatment with 2000 mg/kg, 7 died in the 2250 mg/kg group, and all 10 rats died in the 
group given 2500 g/kg.  Weanling rats fed 0.5 - 2% Sodium Lauroyl Sarcosinate for up to 6 mos had no signs of toxicity. 
During a 2-yr feeding study using Wistar rats, the no-observed-effect level of Sodium Lauroyl Sarcosinate was 1000 
mg/kg/day. 

Single Dose (Acute) Toxicity 
Dermal 
Sodium Myristoyl Sarcosinate 
A dose of 2000 mg/kg bw Sodium Myristoyl Sarcosinate in arachis oil BP was applied for 24h to the backs and flanks of 5 
male and 5 female RCC Han:WIST rats using semi-occlusive patches.26  Approximately 10% of the body was covered.  Ob-
servations were made 0.5, 1, 2, and 4 h after dosing, and then once daily for 14 days.  All animals survived until study termi-
nation.  Very slight erythema, which was observed in 7/10 animals, was fully reversible within 5 days.  The dermal LD50 of 
Sodium Myristoyl Sarcosinate was >2000 mg/kg bw in male and female rats. 

Oral 
Oleoyl Sarcosine 
One study reported that the oral LD50 of Oleoyl Sarcosine was >5000 mg/kg bw, by gavage, in male and female Sprague-
Dawley rats,23 and another reported it as 9200 mg/kg bw in the rat.26  (Details were not provided.) 

Sodium Lauroyl Sarcosinate 
Male and female Sprague-Dawley rats were given a single dose by gavage of 5000 mg/kg bw aq. Sodium Lauroyl Sarcosi-
nate.27  One female died on day 2; clinical signs were not observed in any of the remaining animals.  The oral LD50 was 
>5000 mg/kg bw. 
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Sodium Oleoyl Sarcosinate 
The oral LD50 of Sodium Oleoyl Sarcosinate in rats was 6000 mg/kg.1 

Inhalation 
Oleoyl Sarcosine 
Male and female Sprague-Dawley rats were exposed nose/head only to Oleoyl Sarcosine for 4 h.23  The LC50 for male and 
female rats was >1.01-1.85 mg/l air. 

Sodium Lauroyl Sarcosinate 
Groups of 5 male and 5 female Wistar:Han rats were exposed nose/head only to aq. 0.5, 1, or 5 mg/l air Sodium Lauroyl Sar-
cosinate (34.5% pure) for 4 h.27  The mass median aerodynamic diameters (MMAD) of the aerosol particles at target concen-
trations of 0.5, 1, and 5 mg/l were 2.6-3.1 µm, 2.0-2.7 µm, and 2.5-4.5 µm, respectively; the researchers stated that at 5 mg/L, 
the MMAD measurements showed an abnormal distribution, which may have been caused by the high test substance concen-
tration in relation with high relative humidity, but the results were sufficient to conclude that the droplets size was suitable to 
warrant a correct exposure with sufficient distribution over the lungs.  Two females and 3 males of the 5 mg/l group were 
found dead immediately after exposure, and the remaining animals were killed within 1 h after exposure for humane reasons; 
death was attributed to acute respiratory tract irritancy.  No mortality occurred in the 0.5 or 1.0 mg/l groups; shallow respira-
tion was noted in all animals of these 2 groups.  Some treatment-related gross and microscopic lesions were observed in the 
lungs of some animals at all test concentrations.  The LC50 of Sodium Lauroyl Sarcosinate (34.5% pure) was between 1 and 
5% for male and female rats. 

The acute inhalation toxicity of Sodium Lauroyl Sarcosinate (96.2% pure) was evaluated in Wistar rats following a 4-h nose-
only exposure.26  Groups of 5 males were exposed to 0.05 or 0.5 mg/l, and 5 males and 5 females were exposed to 1.1 or 5.5 
mg/l.  The MMAD of the aerosol particles at target concentrations of 0.05, 0.5, 1, and 5 mg/l were 4.1-4.6 µm, 2.5-3.2 µm, 
3.5-3.8 µm, and 5.8-6.2 µm, respectively. The 10 animals exposed to 5 mg/l died within 1-2 h of dosing, and 4/5 of the 
animals exposed to 0.5 mg/l and the 10 animals exposed to 1 mg/ml died within 1-2 days after dosing.  At necropsy, red foci 
were noted on the lungs in animals of all groups except the lowest dose group.  The LC50 of Sodium Lauroyl Sarcosinate in 
rats was 0.05-0.5 mg/l air following the 4-h exposure. 

Repeated Dose Toxicity 
Oral 
Sodium Lauroyl Sarcosinate 
Groups of 15 male and 15 female Sprague-Dawley albino rats were dosed orally by gavage daily with 0, 30, 100, and 250 
mg/kg bw Sodium Lauroyl Sarcosinate in distilled water for 91 or 92 days.26  Body weight gains were decreased in males of 
the 100 and 250 mg/kg bw groups; the decrease was statistically significant compared to controls for 5 of 13 wks in the mid-
dose group and 8 of 13 wks in the high doses group.  Absolute stomach weights (in males), stomach-to-body weight ratios, 
and stomach-to-brain-weight ratios (in males and females) were statistically significantly increased in the 100 and 250 mg/kg 
bw dose groups, there was an increase in stomach wall thickness and yellow discoloration of non-glandular gastric mucosa, 
and histopathology revealed an increase in incidence and severity of squamous cell hyperplasia, hyperkeratosis/parakeratosis, 
inflammation and edema of the non-glandular gastric mucosa in both male and females of these groups.  Weights of several 
other organs that were statistically significantly different from control values were not considered toxicologically significant.  
There were no toxicologically significant changes in hematology or clinical chemistry parameters.  No test material-related 
mortality was reported.  The no-observed effect level (NOEL), lowest observable adverse effect level (LOAEL), and no-
observable adverse effect level (NOAEL) were 30, 100, and 250 mg/kg bw/day, respectively. 

Inhalation 
Oleoyl Sarcosinate 
In a 28-day inhalation study, groups of 3 male and 3 female Fischer 344 rats were exposed nose/head-only to 0, 0.006, 0.02, 
or 0.06 mg/l Oleoyl Sarcosine in <10% ethanol.23  The daily exposure time was not specified; however, according to the Or-
ganisation for Economic Development (OECD) Guideline 412, daily exposure is 6 h in this type of study.  The MMAD of the 
aerosol particles were 1.11, 1.15 and 1.22 μm for the low, mid and high concentrations, respectively.  In the lungs and bron-
chi, the most prominent finding was a focal early stage of fibrosis.  The researchers stated that due to the high amount of test 
substance deposits in the lungs, especially in the 0.02 and 0.06 mg/l groups, these changes may be explained as an overload-
ing of the tissue, and do not necessarily imply an intrinsic toxicity of the test material; an intrinsic toxicity is unlikely because 
the test material is insoluble and the shape of the particles is not fibrous. The NOEL was <0.006 mg/l air, and the no-ob-
served adverse effect concentration (NOAEC) was 0.06 mg/l air. 

DEVELOPMENTAL AND REPRODUCTIVE TOXICITY 

The feeding of up to 1000 mg/kg/day Sodium Lauroyl Sarcosinate did not adversely affect fertility of albino Sherman Wistar 
rats during a 2-year oral toxicity study.1 
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Sodium Lauroyl Sarcosinate 
A prenatal developmental toxicity study (OECD Guideline 414) was conducted for Sodium Lauroyl Sarcosinate (95% pure) 
in Sprague-Dawley rats.27  Groups of 24 gravid female rats were dosed once daily by gavage with 0, 30, 100 and 250 mg/kg 
bw/day of the test article in distilled water on days 5-10 of gestation, and the animals were killed on day 20 of gestation.  
Sodium Lauroyl Sarcosinate was not embryotoxic or teratogenic.  Maternal body weight gains (adjusted) in the mid- and 
high-dose group were decreased during gestation as compared to the controls.  Feed consumption was decreased in the high 
dose group; the decrease was statistically significantly between days 8-11 and days 14-17 of gestation.  Two high-dose dams 
died during the study; one on day 10 and one on day 18 of gestation.  The dam that died on day 18 of gestation had sloughing 
on the non-glandular region of the stomach, 7 dead fetuses had sloughing in the right uterine horn, and 5 dead fetuses had 
sloughing in the left uterine horn, and the high-dose females killed at study termination all had sloughing on the non-
glandular region of the stomach; this effect was not observed in the low or mid-dose groups.  The NOAEL (maternal 
toxicity), LOAEL (maternal toxicity), and NOEL (developmental toxicity) were 30, 100, and ≥250 mg/kg bw/day Sodium 
Lauroyl Sarcosinate, respectively. 

GENOTOXICITY 

In Vitro 
Sodium Lauroyl Sarcosinate was not considered mutagenic in five strains of Salmonella typhimurium during plate incorpora-
tion assays and spot tests.1  In addition, Sodium Lauroyl Sarcosinate did not induce double-strand DNA breaks in the comet 
assay using human white blood cells and V79 Chinese Hamster cells, but the compound was cytotoxic. 

Oleoyl Sarcosine 
Oleoyl Sarcosine in dimethyl sulfoxide at concentrations  of ≥5000 µg/plate, with or without metabolic activation, was not 
mutagenic in an Ames test with S. typhimurium TA1535, TA1537, TA100 and TA98,26 or in an Ames test with S. typhimu-
rium TA97a, TA98, TA100, TA102, or TA1535.23  Positive and vehicle controls gave expected results. 

Sodium Lauroyl Sarcosinate 
The genotoxic potential of Sodium Lauroyl Sarcosinate (96.2% pure) was evaluated in an in vitro mammalian chromosomal 
aberration assay in lymphocytes.27  Cells were treated with 22.5 – 360 µg/ml for 4 h with or without metabolic activation, and 
with 22.5 – 270 µg/ml for 24 h without metabolic activation.  Minimal essential media (MEM) served as the vehicle.  Sodium 
Lauroyl Sarcosinate was not genotoxic.  Solvent and positive controls gave expected results. 

CARCINOGENICITY 

Carcinogenicity data of the acyl sarcosines and sarcosinates were not available; however, the ingredients were not consid-
ered likely carcinogens as they and their metabolites "do not belong to any class of compounds that contains a significant 
number of mutagens or oncogens." 1 

DERMAL IRRITATION AND SENSITIZATION 

Sodium Lauroyl Sarcosinate was non-irritating to rabbits when administered as a 20-30% solution, at a concentration of 2% 
in formulation, or as the pure powder.1  A formulation containing 30% Sodium Myristoyl Sarcosinate was not a primary skin 
irritant in rabbits, and 0.01% aq. Sodium Lauroyl Sarcosinate was non-sensitizing to the skin of guinea pigs. 
During a clinical study using 27 subjects, cocobetaine (it was unclear whether the cocobetaine tested was Cocoyl Sarcosine 
or the related, cocoyl N -dimethyl glycine derivative) markedly influenced skin vapor loss and caused erythema, scaling, and 
fissuring of the skin of the volar forearm.1  In another study, Cocoyl Sarcosine and Sodium Lauroyl Sarcosinate retarded 
moisture loss from the skin via the formation of a hydrophobic protective layer on the epidermal surface; in an epicutaneous 
patch test using highly dermatitic subjects, "practically no reaction" was observed.  In other clinical studies, Sodium Lauroyl 
Sarcosinate (2-5%) was non-irritating and non-sensitizing. 

Dermal Irritation 
In Vitro 
Sodium Lauroyl Sarcosinate 
The irritation potential of Sodium Lauroyl Sarcosinate was evaluated in an In Vitro Skin Corrosion Human Skin Model Test 
(OECD Guideline 431) using reconstructed human epidermis.27  Twenty mg of the test material in 0.9% sodium chloride sol-
ution was applied to the tissue for 3, 60, or 240 min, and tissue viability was measured using 3-(4,5-dimethylthiazol-2-yl)-
2,5-diphenyltetrazolium bromide (MTT) uptake.  Sodium Lauroyl Sarcosinate was non-corrosive to reconstructed human 
epidermis.  Appropriate negative and positive controls gave valid results. 
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Animal 
Oleoyl Sarcosine 
Oleoyl Sarcosine, 0.5 ml, was applied neat to the shaved intact and abraded skin of 3 male and 3 female New Zealand White 
rabbits under an occlusive patch for 24 h.23  The test sites were scored upon patch removal and over a 7-day period.  The 
mean erythema score at 24 and 72 h was 2.5 – 2.8 and 2.7-3, respectively.  Additionally, at 72 h, the treated areas developed 
slight necrosis and the skin hardened.  Oleoyl Sarcosine was classified as irritating.  

Sodium Lauroyl Sarcosinate 
The dermal irritation potential of Sodium Lauroyl Sarcosinate was evaluated in 6 female New Zealand White rabbits.26  The 
test material was diluted 1:3 in water to give 10% active material, and occlusive patches containing 0.5 ml were applied for 
24 h to shaved intact and abraded skin of each animal.  Well-defined erythema was observed at both intact and abraded treat-
ment sites of all 6 animals following the 24 h dosing period, and slight edema was observed at 4 intact and 2 abraded treat-
ment sites.  After 72 h, well-defined erythema remained at both the intact and abraded sites of 4 animals, and very slight 
erythema was observed at both sites in one animal.  Slight edema was observed at the abraded site of one animal, and very 
slight edema was observed at 3 abraded sites and 3 intact sites.  Test sites were scored at 24 and 72 h, and the mean scores for 
erythema and edema were 1.83/4 and 1.06/4, respectively; erythema and edema were not fully reversible within 72 h. 

Sensitization 
Animal 
Oleoyl Sarcosine 
In a guinea pig maximization test (GPMT) using groups of 10 male and 10 female Pirbright white guinea pigs, the intrader-
mal induction consisted of 3 pairs of injections consisting of a 1:1 mixture of Freund’s Complete Adjuvant (FCA) and saline; 
5% Oleoyl Sarcosine in saline; and a mixture of Oleoyl Sarcosine with FCA/saline.23,26  The epicutaneous induction concen-
tration was 30% Oleoyl Sarcosine in petrolatum.  The challenge was performed on day 20 and consisted of a 24-h patch at a 
concentration of 3% in petrolatum.  The test site was evaluated after 48 h; 3 animals had very slight erythema and 2 had well-
defined erythema. 

Photosensitization 
Animal 
Oleoyl Sarcosine 
A photosensitization study of Oleoyl Sarcosine was conducted using groups of 10 male and 10 female Pirbright White guinea 
pigs.28   Induction consisted of open applications of 0.1 ml of a 0.1 % suspension of the test substance in 80 % DAE (40% 
dimethylacetamide, 30% acetone, 30% ethanol) and 20% physiological saline that were applied topically to the shaved skin 
on the necks of the animals 4 times/wk for 3 wks. One h after each application, the animals were irradiated for 10 minutes; 
during wk 1, the animals were exposed to  ultraviolet A (UVA) and visible light using a Schott WG 335, 3 mm, filter, and 
during wks 2 and 3 they were exposed to UVA, UVB, and visible light using a Schott WG 280, 3 mm, filter.  The test sites 
were scored 24 h after each induction application during induction wk 1.  The sites were not scored during induction wks 2 
and 3; during this time, a total of four injections of 0.1 ml FCA/saline were made to the 4 corners of the application site on 
Monday and Wednesday of both wks.   

The first challenge was performed 16 days after the last induction irradiation; open applications of 0.1 ml of the test sub-
stance was applied to the dorsal skin of the animals for 3 days, and the sites were irradiated 1 h after the application with a 
suberythematogenic dose of UVA, UVB, and visible light.  The second challenge was performed after a 14-day non-treat-
ment period; the test material was applied in the same manner as the first challenge, but this time the application was fol-
lowed with 10 min irradiation with a suberythematogenic dose of UVA and visible light.  The test sites were evaluated 24 h 
after each challenge application.  Any animal in which the irritation score after challenge was 1+ point above the score from 
wk 1 of induction was considered to be photosensitized.  

Three control animals and 2 test animals died during the study; the deaths were not related to dosing.  Three of 17 control 
animals had slight erythema with challenge.  However, 17 and 15 of the 18 test animals had positive results after the first and 
second challenges, respectively. Oleoyl Sarcosine was considered to possess a photocontact-allergenic potential in guinea 
pigs. 

OCULAR IRRITATION 

Sodium Cocoyl Sarcosinate ( 10%) at neutral or slightly acid pH caused slight, temporary ocular irritation, but no corneal 
damage in rabbits according to the procedures of the Draize-Woodard test.1  In another ocular irritation study using rabbits, 
a 5% aqueous solution of Sodium Lauroyl Sarcosinate caused minimal conjunctival irritation and no apparent damage to the 
cornea. 
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In Vitro 
Sodium Myristoyl Sarcosinate 
The ocular irritation potential of 20% Sodium Myristoyl Sarcosinate (92.1% pure) in physiological saline was evaluated in 
the Bovine Corneal Opacity and Permeability (BCOP) test.26  The test article was considered to be an ocular corrosive or 
severe irritant in the BCOP test. 

Animal 
Oleoyl Sarcosine 
Oleoyl Sarcosine was instilled into the one eye of rabbits according to Environmental Protection Agency (EPA) guidelines; 
the eyes of half the rabbit were rinsed after 30 sec.7  Details on the dose and number of animals were not provided.  Draize 
scores of 47 and 40 were reported for unrinsed and rinse eyes, respectively.  Oleoyl sarcosine was classified as moderately 
irritating to rabbit eyes. 

In another study, detachment and clouding of the cornea was seen in rabbits treated with either Oleoyl Sarcosine or its 
sodium salt.7  After treatment with the sodium salt, the effects on the cornea had worsened after 1 wk; this change was not 
reversible after 15 days. 

Sodium Myristoyl Sarcosinate 
One-tenth ml of a mixture of Sodium Myristoyl Sarcosinate and sodium myristate was instilled neat into the conjunctival sac 
of the right eye of 6 rabbits, and the contralateral eye served as the control.29  All animals had a positive response to the test 
article, and the maximum average eye irritation score was 55.3 at 24 h after instillation.  The mixture of Sodium Myristoyl 
Sarcosinate and sodium myristate was extremely irritating to rabbit eyes and considered a primary eye irritant. 

MUCOSAL IRRITATION 

Sodium Lauroyl Sarcosinate (20% aq.  solution, 2% in formulation, powder) was non-irritating to the gums and oral mucosa 
of rabbits.1 

CLINICAL REPORTS 

Case Reports 
Sodium Lauroyl Sarcosinate 
A female patient developed an acute severe eczematous reaction on her hands, face, and neck, and the reaction was related to 
use of a hand soap.30  After open and unoccluded patch testing resulted in a +3 bullous reaction to the product, patch testing 
with some of the individual constituents was performed.  A +3 bullous reaction to a 30% aq. solution of Sodium Lauroyl Sar-
cosinate in sterile water was reported.  In 2 subjects patch tested with the soap and Sodium Lauroyl Sarcosinate, negative 
results were obtained. 

In another report, a female patient with recurrent hand dermatitis had a positive reaction to semi-open application of a liquid 
cleanser that contained Sodium Lauroyl Sarcosinate.31  Positive reactions were observed in follow-up patch testing with 0.1, 
0.5, and 1% aq. Sodium Lauroyl Sarcosinate; at 98 h, the scores were “–“, “+/- “, and “ + ” at these concentrations, 
respectively. 

SUMMARY 

In 2001, the Panel published a safety assessment with the conclusion that 5 acyl sarcosines and 5 fatty acid sarcosinate 
amides are safe as used in rinse-off products, safe for use in leave-on products at concentrations of ≤5%, and the data are 
insufficient to determine the safety for use in products where the sarcosines and sarcosinates are likely to be inhaled.  These 
ingredients should not be used in cosmetic products in which N-nitroso compounds may be formed.  This assessment is a re-
review of those original ingredients, as well as 4 additional sarcosinate amides. 

Sarcosine (which is also known as N-methylglycine or N-methylaminoacetic acid) is a natural amino acid found in muscles 
and other body tissues, and it is found naturally as an intermediate in the metabolism of choline to glycine.  Oleoyl sarcosine 
is also a normal metabolite in man. 

Ten of the 14 ingredients included in this safety assessment are currently in use.  Sodium Lauroyl Sarcosinate has the highest 
frequency of use, with 485 reported uses; the majority of these uses are in rinse-off formulations, primarily bath soaps and 
detergents (230 uses) and shampoos (113 uses).  Sodium Lauroyl Sarcosinate also has the highest concentration of use, with 
maximum use concentrations up to 15% in rinse-off products.  The highest reported leave-on concentration is 5% Sodium 
Myristoyl Sarcosinate in eye shadow formulations. 

Lauroyl Sarcosine and ethanol synergistically increased skin permeability, as demonstrated by up to a 47-fold increase in 
transdermal delivery of fluorescein across human cadaver epidermis using 3% Lauroyl Sarcosine in aq. 50% ethanol.  
Lauroyl Sarcosine and Sodium Lauroyl Sarcosinate alone (in PBS) did significantly affect penetration. 
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Sodium Myristoyl Sarcosinate had a dermal LD50 of >2000 mg/kg bw in male and female rats.  In acute oral studies in rats, 
Oleoyl Sarcosine had an LD50 of 9200 mg/kg bw, Sodium Lauroyl Sarcosinate had an LD50 of >5000 mg/kg bw, and Sodium 
Oleoyl Sarcosinate had an LD50 of 6000 mg/kg.  Acute inhalation studies were performed in rats; with a 4-h exposure, Oleoyl 
Sarcosine had a LC50 of >1.01-1.85 mg/l air, Sodium Lauroyl Sarcosinate (34.5% pure) had an LC50 between 1 and 5%, and 
Sodium Lauroyl Sarcosinate (96.2% pure) had an LC50 of 0.05-0.5 mg/l air. 

In a 3-mo gavage study of Sodium Lauroyl Sarcosinate in rats, the NOEL, LOAEL, and NOAEL were 30, 100, and 250 
mg/kg bw/day, respectively.  A 28-day inhalation study was performed in rats with Oleoyl Sarcosinate; the NOEL was 
<0.006 mg/l air, and the NOAEC was 0.06 mg/l air. 

No embryotoxicity or teratogenicity was observed in a prenatal developmental toxicity study in which gravid rats were dosed 
by gavage with up to 250 mg/kg bw/day Sodium Lauroyl Sarcosinate on days 5-10 of gestation.  The NOAEL and LOAEL 
for maternal toxicity were 30 and 100 mg/kg bw/day. 

Oleoyl Sarcosine was not mutagenic in an Ames test (≥5000 µg/plate, with or without metabolic activation), and Sodium 
Lauroyl Sarcosinate (22.5 – 360 µg/ml for 4 h with or without metabolic activation; 22.5 – 270 µg/ml for 24 h without 
metabolic activation) was not genotoxic in an in vitro mammalian chromosomal aberration assay in lymphocytes. 

Sodium Lauroyl Sarcosinate was non-corrosive to reconstructed human epidermis in an In Vitro Skin Corrosion Human Skin 
Model Test.  Undiluted Oleoyl Sarcosine was irritating to rabbit skin, and in a GPMT, 3 and 2/20 guinea pigs had very slight 
and well-defined erythema, respectively, 48 h after challenge with 3% Oleoyl Sarcosine in petrolatum.  Oleoyl Sarcosine was 
also considered to possess photocontact-allergenic potential in guinea pigs.  A single 24-h application of Sodium Lauroyl 
Sarcosinate (10% active material) produced mean erythema and edema scores of 1.83/4 and 1.06/4 in rabbits, and the effects 
were not fully reversible within 72 h. 

Sodium Myristoyl Sarcosinate, 20%, was considered to be an ocular corrosive or severe irritant in vitro in the BCOP test, and 
a mixture of Sodium Myristoyl Sarcosinate and sodium myristate was extremely irritating to rabbit eyes and considered a 
primary eye irritant.  Oleoyl Sarcosine was classified as moderately irritating to rabbit eyes. 

DISCUSSION FROM ORIGINAL SAFETY ASSESSMENT 1 

The Expert Panel recognized that these ingredients, particularly Lauroyl Sarcosine, can enhance the penetration of other 
ingredients through the skin.  The Panel cautioned that care should be taken in formulating cosmetic products that may 
contain these ingredients in combination with any ingredients whose safety was based on their lack of dermal absorption 
data, or when dermal absorption was a concern. 
Sarcosine, a starting material in the manufacture of the sarcosines and sarcosinates, can react with oxidizing materials and 
can be nitrosated to form N-nitrososarcosine. N-nitrososarcosine is regulated as a hazardous substance, and is a known 
animal carcinogen. As a result, the Expert Panel concluded that the sarcosines and should not be used in cosmetic products 
in which N-nitroso compounds can be formed. 
The Panel concluded that the sarcosines and sarcosinates are safe as used in rinse-off products. These ingredients are safe at 
concentrations of ≤5% in leave-on products, based upon the highest concentration tested in human repeat-insult patch tests.  
The data were insufficient to determine safety of the sarcosines and sarcosinates in products where the ingredients are likely 
to be inhaled.  Correspondence received by the Expert Panel stated that Oleoyl Sarcosine was used at concentrations of 10 to 
100 ppm to prevent corrosion of aerosol cans. The Panel concluded that this was a non-cosmetic use for which inhalation 
exposure was not of concern. The data are still insufficient to determine safety of cosmetic products containing sarcosines 
and sarcosinates (as active ingredients), where these ingredients are likely to be inhaled. The Panel stated that an acute 
inhalation study investigating the effects on the lungs would be required to assess safety in aerosolized products. 
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TABLES 
 

Table 1.  Definitions, idealized structures, and functions of the ingredients in this safety assessment(2 , CIR Staff)   

Ingredient CAS No. Definition & Structure Function(s) 
Sarcosines   

Cocoyl Sarcosine 
(68411-97-2) 

the N-cocoyl derivative of sarcosine that conforms generally to the 
formula : 

 
 
 where RCO- represents the fatty acids derived from coconut oil 
 
The fatty acids in Cocoyl Sarcosine have the following composition: 2- 
4% C10,55% C12, 19-22% C14, 0- 7% C16, 4- 21% C18, 0-8%  oleic acid, 
and 0- 3% unsaturated fatty acid.1 

hair conditioning agent; 
surfactant – cleansing agent 

Lauroyl Sarcosine 
(97-78-9) 

the N-lauroyl derivative of N-methylglycine that conforms generally to 
the formula: 

 
 
The fatty acid composition of Lauroyl Sarcosine is typically 0- 2% C10, 
95% C12, 3% C14, 0- 1% C16,, and 0- 1% oleic acid. 1 

hair conditioning agent; 
surfactant – cleansing agent 

Myristoyl Sarcosine 
(52558-73-3) 

the N-myristoyl derivative of N-methylglycine that conforms to the 
formula: 

 

hair conditioning agent; 
surfactant – cleansing agent 

Oleoyl Sarcosine 
(110-25-8) 

the condensation product of oleic acid with N-methylglycine.  
It conforms generally to the formula: 

 
 
The fatty acid composition of Oleoyl Sarcosine is typically 4 to 5% C14, 3- 
4% C16, 80-81% oleic acid.  and 11-12% unsaturated fatty acids.1 

hair conditioning agent; 
surfactant – cleansing agent 

Stearoyl Sarcosine 
(142-48-3) 

the N-stearoyl derivative of N-methylglycine that conforms generally to 
the formula: (structure): 

 
 
The fatty acid composition of Stearoyl Sarcosine is generally 0- 2% C14, 
50% C16,47% to 49% C18, and 1% oleic acid.1 

hair conditioning agent; 
surfactant – cleansing agent 

Sarcosinate Amides   
Ammonium Cocoyl Sarcosinate the ammonium salt of Cocoyl Sarcosine surfactant – cleansing agent 
Ammonium Lauroyl Sarcosinate 
(68003-46-3) 

the ammonium salt of Lauroyl Sarcosine. It conforms to the formula: 

 

hair conditioning agent; 
surfactant – cleansing agent 

Sodium Cocoyl Sarcosinate 
(61791-59-1) 

the sodium salt of Cocoyl Sarcosine hair conditioning agent; 
surfactant – cleansing agent 

Sodium Lauroyl Sarcosinate 
(137-16-6) 

the sodium salt of Lauroyl Sarcosine.  It conforms generally to the 
formula: 

 
 
The fatty acid composition of Sodium Lauroyl Sarcosinate is typically 
95% C12, 3% C14, 0-1% C16, and 0-1% oleic acid.1 

hair conditioning agent; 
surfactant – cleansing agent 
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Table 1.  Definitions, idealized structures, and functions of the ingredients in this safety assessment(2 , CIR Staff)   

Ingredient CAS No. Definition & Structure Function(s) 
Sodium Myristoyl Sarcosinate 
(30364-51-3) 

the sodium salt of Myristoyl Sarcosine. It conforms generally to the 
formula: 

 

hair conditioning agent; 
surfactant – cleansing agent 

ADD-ONS (Sarcosinate Amides)   

Potassium Cocoyl Sarcosinate the potassium salt of Cocoyl Sarcosine hair conditioning agent; 
surfactant – cleansing agent 

Potassium Lauroyl Sarcosinate 
(38932-32-0) 

the potassium salt of Lauroyl Sarcosine (q.v.). It conforms to the formula: 

 

hair conditioning agent; 
surfactant – cleansing agent 

Sodium Oleoyl Sarcosinate 
(14351-62-3) 

the sodium salt of oleoyl sarcosine that conforms to the formula: 

 

skin conditioning agent - 
miscellaneous 

Sodium Palmitoyl Sarcosinate 
(4028-10-8) 

the sodium salt of palmitoyl sarcosine that conforms to the formula: 

 

hair conditioning agent; skin-
conditioning agent - 
miscellaneous; surfactant - 
cleansing agent 
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Table 2.  Physical and chemical properties 
Property Description Reference 

Cocoyl Sarcosine 
physical characteristics yellow, viscous, oily liquid 1 
molecular weight 280 - 290 Da 1 
solubility insoluble in water; soluble in most organic solvents, including glycols, glycerin, 

silicones, phosphate esters, and aliphatic hydrocarbons. 
1 

melting point 22-28ºC 1 
specific gravity 0.965 to 0.975 (25° /25°C) 1 

Lauroyl Sarcosine 
physical characteristics white to off-white waxy solid to semisolid with a mild, fatty acid odor 1 
molecular weight 280 - 290 Da 1 
solubility insoluble in water; soluble in most organic solvents, including glycols, glycerin, 

silicone, phosphate esters, and aliphatic hydrocarbons 
1 

melting point 28-36ºC 1 
specific gravity 0.969 1 
density 0.996 g/cm³ (25ºC) 26 
log Pow 4.1 (QSAR) 26 

Oleoyl Sarcosine 
physical characteristics amber-colored viscous liquid 23 
molecular weight 353.55 7 
solubility insoluble in water; soluble in most organic solvents 1 
melting point 0ºC (solidification point) 7 
density 0.95 g/cm3 7 
log P ow >6 7 

Stearoyl Sarcosine 
molecular weight 340-350 Da 1 
specific gravity 0.924 1 
solubility insoluble in water; soluble in most organic solvents 1 

Sodium Lauroyl Sarcosinate 
physical characteristics available commercially as a colorless to slightly yellow, 30% aqueous solution, as 

solid flakes, or as a substantially anhydrous white powder with 97% active content 
white powder (≥95% active content) 
clear liquid (30% active) 
clear, almost colorless liquid (29-31% active) 
pale yellow clear liquid (30% active) 

1 
 

27,32 
8 
9 
11 

particle size distribution <75,µ, 15%; 75,µ, 52.2%; 125,µ, 28.4%; 250,µ, 3.6%; 500,µ, 0.6%; 1000,µ, 0.2% 
(95% active content) 

27 

solubility soluble in water 1 
melting point 140ºC (powder form) 

146.1ºC (95% active content) 
1 
27 

specific gravity 0.99 to 1.03 (25° /25°C) 1 
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Table 3.  Current and historical frequency and concentration of use according to duration and exposure 
 # of Uses Max Conc of Use (%) # of Uses Max Conc of Use (%) 
 Cocoyl Sarcosine Lauroyl Sarcosine 
 201612 19981 201513 ** 201612 19981 201513 ** 
Totals* 22 33 0.01-1 ** NR 6 6.2-6.3 ** 
Duration of Use  
Leave-On 16 24 0.01-1 ** NR NR NR ** 
Rinse-Off 5 9 0.7 ** NR 6 6.2-6.3 ** 
Diluted for (Bath) Use 1 NR NR ** NR NR NR ** 
Exposure Type  
Eye Area 1 2 NR ** NR NR NR ** 
Incidental  Ingestion NR NR NR ** NR NR NR ** 
Incidental Inhalation-Spray 3a 2a NR ** NR NR NR ** 
Incidental Inhalation-Powder 1 NR NR ** NR NR NR ** 
Dermal Contact 17 22 0.7-1 ** NR 1 6.2 ** 
Deodorant (underarm) NR NR NR ** NR NR NR ** 
Hair - Non-Coloring 5 9 0.01 ** NR 5 6.3 ** 
Hair-Coloring NR NR NR ** NR NR NR ** 
Nail NR NR NR ** NR NR NR ** 
Mucous Membrane 3 NR 0.7 ** NR 1 NR ** 
Baby Products NR NR NR ** NR NR NR ** 
 Myristoyl Sarcosine Oleoyl Sarcosine 
 201612 19981 201513 ** 201612 19981 201513 ** 
Totals* 1 4 NR ** 2 5 NR ** 
Duration of Use  
Leave-On NR NR NR ** NR 3 NR ** 
Rinse-Off 1 4 NR ** 2 2 NR ** 
Diluted for (Bath) Use NR NR NR ** NR NR NR ** 
Exposure Type  
Eye Area NR NR NR ** NR NR NR ** 
Incidental  Ingestion NR NR NR ** NR 1 NR ** 
Incidental Inhalation-Spray NR NR NR ** 1b 1; 2b NR ** 
Incidental Inhalation-Powder NR NR NR ** 1b 2b NR ** 
Dermal Contact 1 4 NR ** 2 2 NR ** 
Deodorant (underarm) NR NR NR ** NR NR NR ** 
Hair - Non-Coloring NR NR NR ** NR 1 NR ** 
Hair-Coloring NR NR NR ** NR 1 NR ** 
Nail NR NR NR ** NR NR NR ** 
Mucous Membrane NR NR NR ** NR 1 NR ** 
Baby Products NR NR NR ** NR NR NR ** 
 Stearoyl Sarcosine Ammonium Lauroyl Sarcosinate 
 201612 19981 201513 ** 201612 19981 201513 ** 
Totals* 1 4 NR ** 2 NR NR ** 
Duration of Use   
Leave-On NR NR NR ** NR NR NR ** 
Rinse-Off 1 4 NR ** 2 NR NR ** 
Diluted for (Bath) Use NR NR NR ** NR NR NR ** 
Exposure Type   
Eye Area NR NR NR ** NR NR NR ** 
Incidental  Ingestion NR NR NR ** NR NR NR ** 
Incidental Inhalation-Spray NR NR NR ** NR NR NR ** 
Incidental Inhalation-Powder NR NR NR ** NR NR NR ** 
Dermal Contact 1 4 NR ** NR NR NR ** 
Deodorant (underarm) NR NR NR ** NR NR NR ** 
Hair - Non-Coloring NR NR NR ** 2 NR NR ** 
Hair-Coloring NR NR NR ** NR NR NR ** 
Nail NR NR NR ** NR NR NR ** 
Mucous Membrane NR NR NR ** NR NR NR ** 
Baby Products NR NR NR ** NR NR NR ** 
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Table 3.  Current and historical frequency and concentration of use according to duration and exposure 
 # of Uses Max Conc of Use (%) # of Uses Max Conc of Use (%) 
 Sodium Cocoyl Sarcosinate Sodium Lauroyl Sarcosinate 
 201612 19981 201513 ** 201612 19981 201513 ** 
Totals* 38 20 0.036-6 ** 485 357 0.00025-15 ** 
Duration of Use  
Leave-On 5 2 0.036-0.7 ** 22 73 0.23-0.9 ** 
Rinse-Off 33 14 0.6-6 ** 450 268 0.00025-15 ** 
Diluted for (Bath) Use NR 4 NR ** 13 16 0.15-6 ** 
Exposure Type  
Eye Area 1 NR 0.036 ** 5 NR 0.45 ** 
Incidental  Ingestion NR NR NR ** 8 1 0.066 ** 
Incidental Inhalation-Spray 4b 1b NR ** 2a; 3b 22a; 44b NR ** 
Incidental Inhalation-Powder 4b 1b 0.7c ** 3b 44b 0.35-0.9c ** 
Dermal Contact 25 10 0.036-3.9 ** 347 316 0.00025-10 ** 
Deodorant (underarm) NR NR NR ** NR NR NR ** 
Hair - Non-Coloring 13 6 6 ** 118 40 2.3-15 ** 
Hair-Coloring NR NR NR ** 12 NR 1.5 ** 
Nail NR NR NR ** NR 1 NR ** 
Mucous Membrane 2 6 2.4 ** 257 46 0.00025-9 ** 
Baby Products 2 1 NR ** 3 NR NR ** 
 Sodium Myristoyl Sarcosinate Sodium Palmitoyl Sarcosinate 
 201612 19981 201513 ** 201612 201513 
Totals* 36 2 0.15-6 ** 21 0.00018-3 
Duration of Use  
Leave-On 1 NR 0.15-5 ** 20 0.00018-0.88 
Rinse-Off 35 2 0.9-6 ** 1 3 
Diluted for (Bath) Use NR NR NR ** NR NR 
Exposure Type  
Eye Area 1 NR 0.67-5 ** NR 0.14 
Incidental  Ingestion NR NR <5 ** NR 0.00057 
Incidental Inhalation-Spray NR NR NR ** 9a; 5b NR 
Incidental Inhalation-Powder NR NR 0.15; 3.5c ** 1; 5b 0.081;  
Dermal Contact 28 2 0.15-6 ** 19 0.00053-3 
Deodorant (underarm) NR NR NR ** NR NR 
Hair - Non-Coloring 8 NR 3.5 ** 1 NR 
Hair-Coloring NR NR NR ** NR NR 
Nail NR NR NR ** 1 0.00018 
Mucous Membrane 5 NR <5-6 ** NR 0.00057 
Baby Products NR NR NR ** NR NR 

 
*Because each ingredient may be used in cosmetics with multiple exposure types, the sum of all exposure types may not equal the sum of total uses. 
**Concentration of use data were not available at the time of the original assessment. 
a Includes products that can be sprays, but it is not known whether the reported uses are sprays 
b Not specified whether this product is a spray or a powder or neither, but it is possible it may be a spray or a powder, so this information is captured for both 
categories of incidental inhalation 
c Includes products that can be powders, but it is not known whether the reported uses are powders 
NR – no reported use 
 
 
 
 
 
 
Table 4.  Ingredients Currently Not Reported to be Used 
 
Ammonium Cocoyl Sarcosinate 
Potassium Cocoyl Sarcosinate# 
Potassium Lauroyl Sarcosinate# 
Sodium Oleoyl Sarcosinate# 

 
#not previously reviewed 
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Final Report on the Safety Assessment of Cocoyl 
Sarcosine, Lauroyl Sarcosine, Myristoyl Sarcosine, 
Oleoyl Sarcosine, Stearoyl Sarcosine, Sodium Cocoyl 
Sarcosinate, Sodium Lauroyl Sarcosinate, Sodium 
Myristoyl Sarcosinate, Ammonium Cocoyl Sarcosinate, 
and Ammonium Lauroyl Sarcosinate 1 

This safety assessment addresses cosmetic ingredients that are 
N-acyl derivatives of sarcosine and are generally referred to as acyl 
sarcosines, and those that are salts, known generally as acyl sar
cosinates. Previous assessments have addressed the safety of each 
of the fatty acids that appear in these acyl sarcosines and sarcosi
nates (Coconut Acid, Oleic Acid, Lauric Acid, and Myristic Acid). 
In each case the fatty acid was either safe for use or safe as used 
in cosmetic formulations. Acyl sarcosines are considered modified 
fatty acids with greater solubility and increased acidity of the car
boxylic acid group compared to the parent fatty acid. They are used 
in a large number of cosmetic formulations as hair-conditioning 
agents and surfactant-cleansing agents. In soaps, concentrations 
are reported to be as high as 12.9%. These ingredients have low 
oral toxicity in rats. Although cytotoxic to Chinese hamster cells 
in culture, acyl sarcosines and sarcosinates are not mutagenic in 
those cells, nor in bacterial cells in culture. Carcinogenicity data 
were not available. These ingredients are nonirritating and nonsen
sitizing to animal and human skin, although they can enhance the 
penetration of other ingredients through the skin. For that reason, 
caution should be exhibited in formulating cosmetic products that 
contain these ingredients in combination with other ingredients 
whose safety is based on their lack of absorption or where dermal 
absorption is a concern (e.g., HC Yellow No.4, Disperse Yellow 3). 
Because sarcosine can be nitrosated to form N-nitrososarcosine, a 
known animal carcinogen, these ingredients should not be used in 
cosmetic products in which N-nitroso compounds may be formed. 
With the above caveat, and based on the available data, it was con
cluded that these acyl sarcosines and sarcosinates are safe as used 
in rinse-off products. They may be safely used in leave-on prod
ucts at concentrations up to 5%, the highest concentration tested 
in clinical irritation and sensitization studies. Oleoyl Sarcosine is 
used as a corrosion inhibitor in some aerosol products, at extremely 
low concentrations. In this circumstance, the ingredient is not be
ing used as a cosmetic ingredient and this report is not intended 
to limit that use. Because of the absence of data on inhalation tox-
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icity, however, it was concluded that the available data were not 
sufficient to support the safety of acyl sarcosines and sarcosinates 
as cosmetic ingredients in products where they are likely to be 
inhaled. 

INTRODUCTION 
Cocoyl Sarcosine, Lauroyl Sarcosine, Myristoyl Sarcosine, 

Oleoyl Sarcosine, Stearoyl Sarcosine, Sodium Cocoyl Sarcosi
nate, Sodium Lauroyl Sarcosinate, Sodium Myristoyl Sarcosi
nate, Ammonium Cocoyl Sarcosinate, and Ammonium Lauroyl 
Sarcosinate, are N -acyl derivatives of sarcosine that function 
as hair-conditioning agents and surfactant-cleansing agents in 
cosmetic formulations. Cocoyl, Lauroyl, Myristoyl, Oleoyl, and 
Stearoyl Sarcosine are known generally as N -acyl sarcosines, 
or acyl sarcosines, as they are referred to in this report. Their 
salts are known generally as N -acyl sarcosinates, fatty acid sar
cosinates, or sarcosinates. This report reviews the published lit
erature on the acyl sarcosines and their simple sodium and am
monium salts. 

Previous safety assessments by the Cosmetic Ingredient Re
view (CIR) Expert Panel are relevant to this safety assessment 
because they deal with components of the acyl sarcosines and 
fatty acid sarcosinates. These are: 

Coconut Oil, Coconut Acid, Hydrogenated Coconut Oil, and 
Hydrogenated Coconut Acid are safe for use as cosmetic ingredi
ents (Elder 1986). 

Oleic, Lauric, Palmitic, Myristic, and Stearic Acids are safe in 
present practices of use and concentration in cosmetics (Elder 1987). 

CHEMISTRY 

Definition and Structure 
Sarcosine, also known as N -methylglycine or N -methyl

aminoacetic acid, is derived from the decomposition of crea
tine or caffeine. Sarcosine conforms generally to the formula 
(Sax 1979; Aldrich Chemical Co. 1992; Lewis 1997): 
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CH3 
I 
NH-CH2COOH 

Sarcosine is also a naturally occurring amino acid found in 
marine animals, and is a component of actinomycin antibiotics 
(Technology Sciences Group, Inc. 1994a). 

Cocoyl Sarcosine is the N -acyl derivative of sarcosine that 
conforms generally to the formula 

0 CH3 II I 
R-C-N-CH2COOH 

where RCO- represents the fatty acids derived from coconut oil 
(Wenninger, Canterbery, and McEwen 2000). The fatty acids 
in Cocoyl Sarcosine have the following composition: 2% to 4% 
C10,55% C12, 19%to22% C14, O%to7%C16,4% to21% C18, 
0% to 8% oleic acid, and 0% to 3% unsaturated fatty acids (Geigy 
Industrial Chemicals 1958; 1962). Other names for Cocoyl Sar
cosine include: N -Cocoyl-N -Methyl Glycine; N -Cocoyl Sar
cosine; Glycine, N -Methyl, N -Coco Acyl Derivatives; Gly
cine, N -Methyi-N -(1-0xococonut Alkyl)-; N -Methylglycine, 
N -Coco Acyl Derivatives; N -Methyl-N -(1-0xococonut Alkyl) 
Glycine (Wenninger, Canterbery, and McEwen 2000); N -(Coco
nut Oil Acyl) Sarcosine (Occupational Health Services, Inc. 
1996); and Cocobetaine (Chemline 1996). The latter synonym 
is also the name of an structurally similar zwitterion (CAS No. 
68424-94-2) that is an N -dimethylglycine, N -coco acyl deriva
tive (Wenninger, Canterbery, and McEwen 2000). 

Lauroyl, Myristoyl, and Stearoyl Sarcosine are the conden
sation products of natural fatty acids with sarcosine and have 
the general formula 

0 
II 

CH3(CH2)n C-~-CH2COOH 

CH3 

where n equals the fatty acid chain lengths of 10, 12, and 16, re
spectively. Synonyms for Lauroyl Sarcosine are Glycine, 
N -methyi-N -( 1-oxododecyl)- and N-Methyl-N-( 1-oxododecyl) 
glycine. Myristoyl Sarcosine is also known as Glycine, N -me
thy I-N -(1-oxotetradecyl)-; N -Methyi-N -(1-oxotetradecyl) gly
cine; and Myristoyl N -methylglycine. Other names for Stearoyl 
Sarcosine are Glycine, N -methyi-N -(1-oxooctadecyl)-; N -Me
thy I-N -(1-oxooctadecyl) glycine;Stearoyl N -methylaminoace
tic acid; and Stearoyl N -methylglycine (Wenninger, Canterbery, 
and McEwen 2000). The fatty acid composition of Lauroyl Sar
cosine is typically 0% to 2% ClO, 95% C12, 3% C14, 0% to 
1% C 16, and 0% to 1% oleic acid. The fatty acid composition of 
Stearoyl Sarcosine is generally 0% to 2% C14, 50% C16,47% to 
49% C18, and 1% oleic acid (Geigy Industrial Chemicals 1958; 
I962). 

Oleoyl Sarcosine is the condensation product of oleic acid 
with sarcosine with the following formula: 

0 
II 

CH3(CH2)7CH = CH(CH2)7C- N- CH2COOH 
I 

CH3 

Synonyms for Oleoyl Sarcosine are Glycine, N -methyi-N -(1-
oxo-9-octadeceny 1 )-; N-Me thy 1-N -( I-oxo-9-octadeceny 1) gly
cine; Oleoyl N -methylaminoacetic acid; Oleyl methylamino
ethanoic acid; Oleyl N -methylglycine; and Oleyl sarcosine 
(Wenninger, Canterbery, and McEwen et al. 2000). The fatty 
acid composition of Oleoyl Sarcosine is typically 4% to 5% 
CI4, 3% to 4% CI6, 80% to 8I% oleic acid, and II% to I2% 
unsaturated fatty acids (Geigy Industrial Chemicals I958; I962). 

Sodium Cocoyl Sarcosinate, Sodium Lauroyl Sarcosinate, 
and Sodium Myristoyl Sarcosinate are sodium salts of the acyl 
sarcosines that conform generally to the structure 

0 
II 

CH3(CH2)n C-~-CH2COONa 

CH3 

where n equals the fatty acid chain length (Wenninger, 
Canterbery, and McEwen 2000). Sodium Cocoyl Sarcosinate 
is also known as Amides, coconut oil, with sarcosine, sodium 
salts; and Sodium N -cocoyl sarcosinate. Synonyms for Sodium 
Lauroyl Sarcosinate are Glycine, N -methyi-N -(1-oxododecyl)-, 
sodium salt and N -Methyi-N -(1-oxododecyl) glycine, sodium 
salt. Sodium Myristoyl Sarcosinate is also known as Glycine, 
N -methyi-N -(1-oxotetradecyl)-, sodium salt and N -Methyi-N
( I-oxotetradecyl) glycine, sodium salt (Wenninger, Canterbery, 
and McEwen 2000). The fatty acid composition of Sodium Lau
royl Sarcosinate is typically 95% CI2, 3% CI4, 0% to I% CI6, 
and 0% to I% oleic acid (Geigy Industrial Chemicals I958; 
I962). 

Ammonium Cocoyl Sarcosinate and Ammonium Lauroyl 
Sarcosinate are the ammonium salts of their respective acyl sar
cosines. They conform generally to the formula 

0 
II 

%<%>nc-~-%COO\H4 

% 
where n equals the fatty acid chain length. Ammonium Co
coy! Sarcosinate is also known as Amides, coconut oil, with 
sarcosine, ammonium salts; Ammonium N -cocoyi sarcosinate; 
and Glycine, N -methyl-, N -coco amido deriv., ammonium salt. 
Synonyms for Ammonium Lauroyl Sarcosinate are Ammonium 
N -lauroyl sarcosinate; Glycine, N -methyi-N -(1-oxododecyl)-, 
ammonium salt; and N -Methyi-N -(1-oxododecyl)glycine, am
monium salt (Wenninger, Canterbery, and McEwen 2000). 

Chemical and Physical Properties 
Cocoyl, Lauroyl, Myristoyl, Oleoyl, and Stearoyl Sarcosines 

are considered modified fatty acids in which the hydrocarbon 
chains are interrupted by an amidomethyl (-CONCH3-) group 
in the alpha position. This modification imparts greater solubil
ity and crystallinity to the molecule, increases the acidity of the 
carboxylic acid group, and enhances adsorption characteristics. 
Acyl sarcosines have good stability at high temperatures, and can 
be heated at I80°C for several minutes without decomposition. 
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The acid forms (e.g., Cocoyl Sarcosine) can be distilled at re
duced pressure with some breakdown. The sodium salts of Co
coy I Sarcosine or Oleoyl Sarcosine are not "salted out" by rela
tively high concentrations of alkali or neutral electrolytes (Geigy 
Industrial Chemicals 1958; 1962). 

Acyl sarcosines are somewhat stronger acids than the parent 
fatty acids, and form salts in the neutral and mildly acidic pH 
range. The salts are similar physically and chemically to fatty 
acid soaps. Sarcosinates are, however, more soluble in water and 
less affected by water hardness than are common soaps. They 
are moderately strong organic acids, with pK values between 
those of simple fatty acids and alkyl sulfuric acids or alkyl aryl 
sulfonic acids (Hart 1979). 

Cocoyl Sarcosine is a yellow, viscous, oily liquid. It is so lube 
in most organic solvents, including glycols, glycerin, silicones, 
phosphate esters, and aliphatic hydrocarbons. Cocoyl Sarcosine 
is water-insoluble. The specific gravity of Cocoyl Sarcosine is 
0.965 to 0.975 at 25° /25°C (Nikitakis and McEwen 1997). Co
coy I Sarcosine melts at 22° to 28°C and is combustible (Lewis 
1997). The molecular weight is 280 to 290 Da and the setting 
point is l9°C (Geigy Industrial Chemicals 1958; 1962). 

Lauroyl Sarcosine is a white to off-white waxy solid to semi
solid. It has a mild, fatty acid odor (Nikitakis and McEwen 
1990). Lauroyl Sarcosine is insoluble in water, and is soluble 
in most organic solvents, including glycols, glycerine, silicone, 
phosphate esters, and aliphatic hydrocarbons (Geigy Industrial 
Chemicals 1958; 1962). The melting range of Lauroyl Sarco
sine is 28° to 36°C. When assayed (as Lauroyl Sarcosine) via 
NaOH titration to a phenolphthalein end point, the minimum 
value was 94% (Nikitakis and McEwen 1990). Lauroyl Sarco
sine has a molecular weight in the range of 280 to 290 Da, a 
setting point of 31 °C, and a specific gravity of 0.969 (Geigy 
Industrial Chemicals 1958; 1962). 

The molecular weight range of Oleoyl Sarcosine is 340 to 
350 Da, its setting point is 0°C, and its specific gravity is 0.948. 
Stearoyl Sarcosine has a molecular weight range of 340 to 
350 Da, a setting point of 50°C, and a specific gravity of 0.924. 
Like Cocoyl Sarcosine and Lauroyl Sarcosine, both Oleoyl Sar
cosine and Stearoyl Sarcosine are water-insoluble and are solu
ble in most organic solvents (Geigy Industrial Chemicals 1958; 
1962). 

Sodium Lauroyl Sarcosinate is available commercially as 
a colorless to slightly yellow, 30% aqueous solution, as solid 
flakes, or as a substantially anhydrous white powder with 97% 
active content. It is soluble in water and the pH of a I% aque
ous solution is 7.5 to 8.5. The specific gravity at 25° /25°C is 
0.99 to 1.03. The melting point of the powder form is 140°C 
(Geigy Industrial Chemicals 1958; 1962; Nikitakis and McEwen 
1990). When assayed (as Sodium Lauroyl Sarcosinate ), the 
typical range was 28.0% to 32.0% (Nikitakis and McEwen 
1990). 

Reactivity 
Acyl sarcosines formed salts when treated with inorganic or 

organic bases. Water-insoluble salts could be readily formed by 

exchange reactions. Methyl esters could be prepared with anhy
drous hydrogen chloride catalyst, and ethylene oxide could be 
added to acyl sarcosines in the presence of catalytic amounts of 
sodium methylate. The amide linkage was resistant to alkaline 
hydrolysis, but was broken by boiling the compound in strong 
mineral acid. Acyl sarcosines were stable indefinitely on stor
age at ambient temperatures as long as moisture was excluded 
(Geigy Industrial Chemicals 1958; 1962). 

Acyl sarcosines formed salts in the neutral and mildly acidic 
pH range. They were strongly adsorbed on various protein and 
protein-like substrates, such as hair, skin, wool, casein, and 
gelatin (Nelson and Stewart 1956; Hart 1979; Hampshire Chemi
cal Corporation 1997a). Adsorption increased when small 
amounts of the free fatty sarcosinic acid existed in solution (Hart 
1979). Adsorption was enhanced at lower pH and at greater con
centrations; more of the acyl sarcosinates adsorbed onto dam
aged hair than adhered to undamaged hair (Nelson and Stewart 
1956; Hampshire Chemical Corporation 1997a). Similar effects 
were noted in humans when skin was washed with soaps based 
on Lauroyl Sarcosine. The precipitated surfactant adhered read
ily to the skin, especially at pH 5.2, and was removed by rinsing 
with water (Hampshire Chemical Corporation 1997a). 

The acyl sarcosines and their salts were also adsorbed onto 
metallic surfaces. Infrared analysis of ferrous metal coated with 
Oleoyl Sarcosine established that surface chelation occurred 
through the amino acid portion of the molecule. The carboxy
late moiety oriented itself vertically, and the metallic surface was 
chelated, forming a five-membered ring (Hampshire Chemical 
Corporation 1997a). 

Sarcosinates were stable in dilute hydrogen peroxide and 
sodium hypochlorite bleach solutions, and could thicken aque
ous hypochlorite solutions. Viscosity and active chlorine content 
remained stable for several months, suggesting that these salts 
are stable in the presence of other oxidizing agents (Hart 1979). 

Acyl sarcosines are resistant to decomposition and hydrolysis 
in both alkaline and moderately acidic media at ambient tem
peratures (Hampshire Chemical Corporation 1997a). The amide 
linkage could be broken in strong mineral acids at ambient tem
peratures. The acyl sarcosines were resistant to oxidation by 
chemicals such as hypochlorite, hydrogen peroxide, and ben
zoyl peroxide. 

Sarcosine can react with oxidizing materials .(Sax 1979) and 
can be nitrosated to form N -nitrososarcosine. N -nitrososarco
sine has been formed by the reaction of sarcosine with sodium 
nitrite in an acid solution and by passing nitrous acid fumes 
through a sarcosine solution. N -nitrososarcosine can also be 
produced by nitrosating N -methylsarcosine hydrochloride or by 
treating creatine in an acid medium with an aqueous solution of 
sodium nitrite. Primary routes of potential human exposure to 
N -nitrososarcosine are inhalation, ingestion, and dermal contact 
(International Agency for Research on Cancer [IARC] 1978). 
N -nitrososarcosine has been detected in foodstuffs, particularly 
meat, at concentrations of 2 to 56 J..tg/kg of sample. It can be 
produced by various reactions in air, water, soil, food, and animal 
systems (National Toxicology Program [NTP] 1994). 
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When 50 mg of Sodium Lauroyl Sarcosinate was incuba
ted with I 00 mg of sodium nitrite in I 0% hydrochloric acid, 
investigators detected sarcosine, Lauroyl Sarcosine, and N
nitrososarcosine using thin-layer chromatography (TLC). The 
yield of N -nitrososarcosine was 6.0% (Rao and Bejnarowicz 
I976). 

Method of Manufacture 
The acyl sarcosines are the condensation products of sarco

sine with natural fatty acids. The fatty acids in Cocoyl Sarco
sine are derived from coconut oil. The fatty acids in Lauroyl, 
Myristoyl, and Stearoyl Sarcosines are primarily lauric, myris
tic, and stearic acids, respectively (Nikitakis and McEwen 1990; 
Wenninger, Canterbery, and McEwen 2000). 

Acyl sarcosines are produced commercially by the Schotten
Baumann reaction of sodium sarcosine and the parent fatty acid 
chlorides shown in Figure I. After completion of the reaction, 
the crude sodium salt is acidified to liberate the free fatty sar
cosinic acid (e.g., Cocoyl Sarcosine), which is separated from 
the aqueous byproducts. The fatty sarcosinic acid can be used 
as the free fatty acid or neutralized to form the sodium or am
monium salts (Hart I979). 

Sodium Lauroyl Sarcosinate is prepared from lauroyl 
chloride and sarcosine in the presence of sodium hydroxide 
(Rosenthal, Marson, and Abriss 1954; Patil, Mhatre, and Koshti 
1989). Sodium Lauroyl Sarcosinate is purified by recrystal
lization from alcohol, or by acidification with mineral acid, 
separation of the free acid, and neutralization of the free acid 
(Rosenthal, Marson, and Abriss 1954). The acyl sarcosinates are 
often supplied as 30% or95% aqueous solutions. According to a 
large manufacturer, only internally prepared sodium sarcosinate 
is used as a starting material (Hampshire Chemical Corporation 
1997a). The sodium sarcosinate is then reacted directly with the 
acyl chloride, which has been prepared from the free fatty acid 
by treatment with phosphorus trichloride (Technology Sciences 
Group, Inc. I994b). 

0 
II 

R·C·CI + NaOH 

FIGURE 1 
Schotten-Baumann reaction to produce Acyl Sarcosines 

(Hart 1979). 

Impurities 
Free fatty acids (6.0% maximum) are present in Cocoyl Sar

cosine. The amount of moisture is 1.0% (Nikitakis and McEwen 
1990). Cocoyl Sarcosine is generally 95% to 97% pure (Geigy 
Industrial Chemicals I958; 1962). The minimum purity of Lau
royl Sarcosine is generally 97%, and it contains no more than 2% 
free fatty acids (Geigy Industrial Chemicals 1958; 1962). Acyl 
sarcosines contain 94% (minimum) of the active ingredient and 
6% (maximum) ofthe free fatty acid (Hampshire Chemical Cor
poration I997a). 

Samples ofLauroyl Sarcosine contained 1.7% to 9.78% free 
lauric acid as determined by high-performance liquid chroma
tography (HPLC) (Patil, Mhatre, and Koshti 1989). Rao and 
Bejnarowicz (1976) detected sarcosine and Lauroyl Sarcosine 
in samples of Sodium Lauroyl Sarcosinate using TLC. Sodium 
Lauroyl Sarcosinate contains up to 2.0% sodium laurate and 
up to 0.2% inorganic salts (Geigy Industrial Chemicals I958; 
1962; Nikitakis and McEwen 1990). In the pH range of 4 to 7, 
theN -acyl sarcosinates exist in equilibrium with the free N -acyl 
sarcosinic acid (Hart 1979). 

Alkaline hydrolysis occurs during the preparation of Sodium 
Lauroyl Sarcosinate, resulting in soap formation. This soap, the 
primary impurity of Sodium Lauroyl Sarcosinate, also results 
from the free fatty acid present in the fatty acid chloride during 
the manufacturing process (Patil, Mhatre, and Koshti 1989). 

Thirty percent aqueous solutions of Lauroyl Sarcosine and 
Sodium Lauroyl Sarcosinate were analyzed for nitrosamines 
(test method unavailable). The detection limits were 65 ppb for 
N-nitrososarcosine in Lauroyl Sarcosine and 15 ppb in Sodium 
Lauroyl Sarcosinate, respectively; no nitrosamines were detected 
(Hampshire Chemical Corporation 1997a). The synthesis reac
tion is kept in a closed system for up to several days prior to 
the succeeding reaction to prevent contamination with nitrite 
precursors. The reaction conditions are not conducive to the 
formation of nitrosamines as contaminants, and neither nitrates 
nor nitrites are used in the manufacturing process (Technology 
Sciences Group, Inc. 1994b). 

Precursors necessary for the "hypothetical formation" for 
polynuclear aromatic hydrocarbons are also absent from the syn
thesis reactions and none of the starting materials are prepared 
or provided in a hydrocarbon solvent. Similarly, the presence of 
dioxins was considered "exceedingly improbable," as no phe
nolic compounds were present in any of the synthesis reactions 
(Technology Sciences Group, Inc. 1994b). 

Analytical Methods 
Acyl sarcosines (at dilutions of 1 :2000) have been determined 

in solution in the absence of interfering anionic detergents by 
conventional cationic/anionic titration methods (Geigy Chem
ical Corp. no date; Geigy Industrial Chemicals 1958; 1962). 
These ingredients and their sodium salts have been deter
mined by infrared spectrometry (Geigy Chemical Corp. no date; 
Nikitakis and McEwen 1990), gas chromatography (Molever 
1993), and TLC (Rao and Bejnarowicz 1976). 
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Ultraviolet (UV) Absorption 
Lauroyl Sarcosine and Sodium Lauroyl Sarcosinate have no 

"useful absorption in UV or visible region." To determine Lau
royl Sarcosine and its free fatty acid content by reversed-phase 
HPLC, Sodium Lauroyl Sarcosinate was first acidified to give 
Lauroyl Sarcosine and then converted to the UV-absorbing 
phenacyl ester by introduction of an aromatic nucleus (Patil, 
Mhatre, and Koshti 1989). 

USE 

Cosmetic 
The acyl sarcosines and sarcosinates function as hair-condi

tioning agents and surfactant-cleansing agents in cosmetic for
mulations (Wenninger, Canterbery, McEwen 2000). In 1998 
(Table 1), Cocoyl Sarcosine, Lauroyl Sarcosine, Myristoyl Sar
cosine, Oleoyl Sarcosine, and Stearoyl Sarcosine are reportedly 
used in 33, 6, 4, 5, and 4 cosmetic formulations, respectively. 
Sodium Cocoyl Sarcosinate, Sodium Lauroyl Sarcosinate, and 
Sodium Myristoyl Sarcosinate are used in 20, 118, and 2 for
mulations, respectively. The ammonium salts were not reported 
used (Food and Drug Administration [FDA] 1998). 

Molever (1993) reported that Sodium Lauroyl Sarcosinate 
was used at concentrations of2. 78% to 6.86% in two liquid soaps 
and 12.5% to 12.9% in a bar soap, based on gas chromatographic 
analysis of the products (Molever 1993). Information on the 
concentration of use of acyl sarcosines or other of their salts 
was not available. 

According to industry, the most widely used commercial form 
of acyl sarcosine is a 30% aqueous solution of Sodium Lauroyl 
Sarcosinate; it is widely used in shampoos, body washes, and fa
cial washes. The acid forms ofMyristoyl Sarcosine and Stearoyl 
Sarcosine are neutralized with triethanolamine in the manufac
ture of shaving gels. Sodium Myristoyl Sarcosine is used in the 
manufacture of facial washes. Sodium Cocoyl Sarcosine is occa
sionally used in the manufacture of medicated shampoo. Oleoyl 
Sarcosine is added to aerosolized products at concentrations of 
10 to 100 ppm to inhibit corrosion of the metal cans (Hampshire 
Chemical Corporation 1997b ). 

Non cosmetic 
Acyl sarcosines and their sodium salts are used in the metal 

finishing and processing industries for their crystal modifying, 
anti-rust, and anti-corrosion properties. Acyl sarcosine surfac
tants also have been used to improve wetting and penetration 
of topical pharmaceutical products (Geigy Industrial Chemicals 
1958; 1962). 

Sodium Lauroyl Sarcosinate serves as a detergent to per
meabilize cells and extract proteins from cellular membranes 
during isolation and purification techniques such as sodium do
decyl sulfate-polyacrylamide gel electrophoresis (SDS-PAGE) 
and the indirect enzyme-linked immunosorbent assay (ELISA) 

(Newton et al. 1990; Anderson et al. 1995; Kippert 1995; Koon
tongkaew and Jitpukdeebodintra 1995). Lauroyl Sarcosine is 
used as a weak cation-exchange reagent in chromatographic pro
cedures (Mefford 1987). 

The Environmental Protection Agency (EPA) previously ap
proved the use of several acyl sarcosines and closely related 
compounds as inert ingredients (surfactants) in formulated pes
ticides, and exempted closely related compounds from require
ment of a tolerance for use as inert ingredients in pesticides ap
plied to growing crops or post-harvest to raw agricultural prod
ucts (Technology Sciences Group, Inc. 1994a). Additional data 
indicated that the maximum concentration of acyl sarcosines or 
sarcosinates that can be present in a formulation is approximately 
10% by weight. An emulsifiable concentrate that is typical of 
liquid pesticide formulations contains 50% to 85% active ingre
dient; the maximum ratio of acyl sarcosine to active ingredient is 
therefore between 0.20 and 0.12 (Technology Sciences Group, 
Inc. 1994b). 

The sarcosines and their salts are approved by FDA for use 
in processing, packaging, and transporting food for human con
sumption; such uses are codified as 21 CFR 175.105, 177.1200, 
178.3130, and 178.3570. Specifically, Lauroyl and Stearoyl Sar
cosines (up to 0.3%) are approved for use as release agents in 
food packaging cellophane. Cocoyl, Lauroyl, and Oleoyl Sar
cosines are approved for use as antistatic/antifogging agents in 
polyolefin film used for fresh food packaging, at concentrations 
up to 0.15% by weight. Sodium Lauroyl Sarcosinate can be used 
at a concentration of up to 0.35% in vinylidine chloride copoly
mer packaging. Oleoyl Sarcosinate can be used as a corrosion 
inhibitor at concentrations up to 0.5% in lubricants for food pro
cessing machinery. Sodium Lauroyl Sarcosinate is approved for 
use in adhesives used in food storage or transportation. 

GENERAL BIOLOGY 

Absorption, Distribution, Metabolism, and Excretion 
Sodium Lauroyl Sarcosinate was not hydrolyzed by either 

gastric or intestinal enzymes in vitro (Geigy Chemical Corp. no 
date; Geigy Industrial Chemicals 1958; 1962). 

When [14C]Sodium Lauroyl Sarcosinate was administered to 
rats (route of administration not available) during a metabolism 
study, 82% to 89% of the 50 mg/kg dose was excreted in the 
urine and feces within 24 hours. For the next 24 hours, 1% to 
2% was excreted. Nearly all of the excreted material was found 
in the urine (Geigy Chemical Corp. no date). 

In an oral dosing study, [14C]Sodium Lauroyl Sarcosinate 
(labeled at the carboxyl C in the sarcosinate functional group) 
was dissolved in water to yield a solution with ........ 3.4 x 106 

counts/min/ml of solution (Technology Sciences Group Inc. 
1994c). A dose of "-'2.6 x 103 ~-tg was applied to the teeth, oral 
mucosa, and tongue of 15 rats. Five rats each were examined at 
the time of application, 4, and 24 hours. Tissue samples were 
analyzed for radioactivity, as well as samples of the urine and 
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TABLE 1 
Product fonnulation data (FDA I998) 

Total no. of fonnulations Total no. containing 
Product category 

Cocoyl Sarcosine 
Mascara 
Hair conditioners 
Shampoos (noncoloring) 
Foundations 
Makeup bases 
Other makeup preparations 
Moisturizing preparations 
Other skin care preparations 

I998 Cocoyl Sarcosine total 
Lauroyl Sarcosine 

Shampoos (noncoioring) 
Bath soaps and detergents 

I998 Lauroyl Sarcosine total 
Myristoyl Sarcosine 

Other shaving preparation products 
I998 Myristoyl Sarcosine total 
Oleoyl Sarcosine 

Hair conditioners 
Hair color sprays (aerosol) 
Lipstick 
Body and hand (excluding shaving) preparations 

I998 Oleoyl Sarcosine total 
Stearoyl Sarcosine 

Other shaving preparation products 
I998 Stearoyl Sarcosine total 
Sodium Cocoyl Sarcosinate 

Baby shampoos 
Other bath preparations 
Shampoos (noncoloring) 
Other personal cleanliness products 
Cleansing preparations 
Body and hand (excluding shaving preparations) 
Other skin care preparations 

I998 Sodium Cocoyl Sarcosinate total 
Sodium Lauroyl Sarcosinate 

Other bath preparations 
Shampoos (non-coloring) 
Hair rinses (coloring) 
Hair shampoos (coloring) 
Other hair-coloring preparations 
Foundations 
Other manicuring preparations 
Dentifrices 
Bath soaps and detergents 
Other personal cleanliness products 

in category ingredient 

167 2 
636 5 
860 4 
287 8 
132 9 
135 2 
769 2 
692 1 

33 

860 5 
385 I 

6 

60 4 
4 

636 
4 1 

790 I 
796 2 

5 

60 4 
4 

2I 
159 4 
860 5 
291 2 
653 6 
796 
692 I 

20 

I 59 I6 
860 37 

33 
24 1 
59 I 

287 4 
6I 
38 I 

385 25 
29I 4 

(Continued on next page) 
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TABLE 1 
Product formulation data (FDA I998) (continued) 

Total no. of formulations Total no. containing 
Product category in category ingredient 

Shaving cream I39 22 
Other shaving preparation products 60 22 
Cleansing preparations 653 I42 
Face and neck (excluding shaving) preparations 263 22 
Body and hand (excluding shaving) preparations 796 22 
Paste masks (mud packs) 255 I2 
Skin fresheners I84 22 
Other skin care preparations 692 2 

I998 Sodium Lauroyl Sarcosinate total II8 
Sodium Myristoyl Sarcosinate 

Cleansing preparations 653 2 
I998 Sodium Myristoyl Sarcosinate total 2 

feces. Immediately after administration, the mean distribution of 
[ 14C] was 1.12% in the teeth, 2.22% in the oral mucosa, and 
2.95% in the tongue. At 4 hours, the mean distribution was 
0.92% in the teeth, 0.95% in the oral mucosa, 0.57% in the 
tongue, 5.44% in the liver, 2.78% in the kidneys, 0.87% in the 
feces, and 33.5% in the urine. At 24 hours, the mean distribu
tion was 0.79% in the teeth, 0.92% in the oral mucosa, 0.57% 
in the tongue, I.6% in the liver, 0.8% in the kidneys, I.8% in 
the feces, and 42.2% in the urine. Approximately I% of the 
compound adhered to both the teeth and the oral mucosa, and 
0.57% adhered to the tongue; this adherence was such that no 
radioactivity could be washed from those tissues by a physio
logical saline solution. The data indicated that Sodium Lauroyl 
Sarcosinate was not absorbed by the tissues of the mouth, but 
was swallowed and absorbed into the blood. Distribution of ra
dioactivity in tissues at the time of treatment was 0.09 mg/g in 
the teeth, O.I mg/g in the oral mucosa, and O.I in the tongue. At 
4 hours, the distribution was 0.07 mg/g in the teeth, 0.05 mg/g 
in the oral mucosa, 0.02 mg/g in the tongue, 0.003 mg/g in the 
blood, O.OI5 mg/g in the liver, 0.026 mg/g in the kidneys, 0.006 
mg/g in the bones, and 0.009 mg/g in the muscles. At 24 hours, 
the distribution was 0.09 mg/g in the teeth, 0.05 mg/g in the 
oral mucosa, 0.02 mg/g in the tongue, 0.003 mg/g in the blood, 
0.005 mg/g in the liver, 0.008 mg/g in the kidneys, O.OI mg/g 
in the bones, and 0.006 mg/g in the muscles. Approximately 
34% of the radioactivity was excreted in the urine over a period 
of 4 hours, and 42% was excreted within 24 hours. Very little, 
if any, of the test compound was oxidized to form C02, which 
was confirmed when the rats were treated in a glass metabolism 
cage. 

In other studies by the same investigators (Technology Sci
ences Group Inc. I994c ), the teeth of rats were brushed with den
tifrice containing 2 x 103. J-Lg [ 14C]Sodium Lauroyl Sarcosinate. 
Sodium Lauroyl Sarcosinate was taken up from the dentifrice 
by the teeth, oral mucosa, and tongue such that a certain amount 

could not be rinsed away with saline. Frequent application did 
not cause an accumulation of radioactivity in bone or muscle 
above that found after the above study. 

The octanol-water partition coefficient of Lauroyl Sarcosine 
at pH 5.0 was 85I/II or .....,77 (log P of 0.954). At pH 9.0, 
the value of a 6% solution of Lauroyl Sarcosine was 2.8/5.2 
or '"'-'0.54 (log P of -0.267) (Technology Sciences Group, Inc. 
I994b). 

Penetration Enhancement 

Aioi et al. ( I993) placed shaved dorsal skin of a Wistar male 
rat in a Franz diffusion cell with application area of 3.I4 cm2 and 
receptor chamber of volume I5 mi. The receptor chamber was 
filled with phosphate-buffered saline (PBS), and ointment con
taining 0.5 g of Lauroyl Sarcosine and/or vitamin E or squalene 
was applied to the skin. At 6 and 24 hours, the receptor cham
ber PBS was analyzed by HPLC to determine the concentration 
of Lauroyl Sarcosine. The concentration of Lauroyl Sarcosine 
was determined by UV absorbance at 210 nm. The amount of 
transdermal penetration from I% Lauroyl Sarcosine ointment 
was ....., 1660 J-Lg over 24 hours. The addition of 30% vitamin E or 
I 0% squalene enhanced Lauroyl Sarcosine penetration. The flux 
values (J.-Lg/cm2) were 22.0 ± I.9 in I% Lauroyl Sarcosine, 35.4 
± 2.9 in 1% Lauroyl Sarcosine+ 30% vitamin E, and 52.0±3.9 
in I% Lauroyl Sarcosine + 10% squalene, respectively. Over
all, vitamin E and squalene did not suppress the penetration of 
Lauroyl Sarcosine through isolated rat skin, but the compounds 
inhibited Lauroyl Sarcosine-induced cytotoxicity. The results 
suggested that Lauroyl Sarcosine-induced erythema was caused 
by mediators generated from keratinocytes, and that squalene or 
vitamin E could have inhibited the generation or release of those 
mediators. 

In another study by these authors, plasma of a rat treated 
with ointment (for 24 hours) containing 6% isosorbide dinitrate 

Distributed for comment only -- do not cite or quote 
 



8 COSMETIC INGREDIENT REVIEW 

TABLE2 
Effects of vitamin E and squalene on isosorbide dinitrate (ISDN) penetration enhancement induced 

by Laury) Sarcosine (LS) (Aioi et al. 1993) 

6%ISDN 
6% ISDN, 

l%LS 
6% ISDN, 1% LS, 

30% vitamin E 
6% ISDN, I% LS, 

I 0% squalene 

Erythema score 
ISDN blood level (JLg/ml) 

0.5 
0.6 

1.9 
1.5 

(contains 60% lactose) was prepared using heparin as an antico
agulant. A 0.2-ml volume of the plasma was mixed with 0.8 ml 
of 3% bovine serum albumin in PBS. The mixture was shaken 
for 12 minutes and centrifuged for 5 minutes. The upper layer 
was removed, and the lower layer was separated from residual 
dichloromethane by freezing and then dried. The dried prepara
tion was dissolved in 10 JLl of ethyl acetate. Isosorbide dinitrate 
content was determined by gas chromatography and detected 
using an electron capture detector. The amount of isosorbide 
dinitrate that penetrated the skin was increased approximately 
threefold by the addition of I% Lauroyl Sarcosine to the oint
ment, which also produced moderate to severe erythema at the 
application site of the treated rat. The combined addition of I% 
Lauroyl Sarcosine and 30% vitamin E or 10% squalene main
tained or enhanced the effect of Lauroyl Sarcosine on the pen
etration of isosorbide dinitrate while alleviating the erythema 
(Table 2) (Aioi et al. 1993). 

Bettley (1965) evaluated the effect of detergents and sur
factants, including 30% Sodium Lauroyl Sarcosinate (pH = 
8.1), on epidermal permeability. The investigator used two op
posed chambers of approximately 1.5-ml capacity separated by 
a 0.5-cm2 section of human epidermis. One chamber contained 
200 mEq/1 sodium chloride or I 0 mEq/1 potassium chloride with 
0.04 M of the surfactant to be tested. This solution was placed 
in contact with the corneal surface of the epidermis. The oppo
site chamber, which was in contact with the Malpighian surface, 
contained distilled water. After I week, the distilled water was 
removed and the sodium or potassium content was determined 
using a flame photometer. Both chambers were then refilled and 
a similar measurement made after another I week period. For 
Sodium Lauroyl Sarcosinate, potassium chloride was used. The 
percent penetration was >I 0% for the sarcosinate and controls 
(sodium and potassium chlorides; pH = 7) and the surface ten
sion was 59. In contrast, the surface tensions for the controls 
were both I 00. Bettley concluded that neither pH nor surface 
tension were in direct relationship to permeability. 

Miscellaneous Effects 
Sodium Lauroyl Sarcosinate inhibited the activity of hexok

inase at concentrations as low as 0.03%, but was less effective 
against aldolase._ It had no effect on the activities of rennin, 
pepsin, or pancreatic trypsin. Salivary and pancreatic lipase ac
tivities were inhibited (Bauer and LaSala 1956; Geigy Industrial 
Chemicals 1958; 1962). 

0.8 
1.3 

1.0 
2.3 

The sarcosinates had pH-dependent antimicrobial activities. 
Above pH 7, they had no antibacterial or antifungal activity. 
At pH 5.8, they were effective against Staphylococcus aureus, 
Streptococcusfaecalis, Lactobacillus acidophilus, Tricophyton 
mentagrophytes, and Pityrosporum ova/e. At pH 4, the sarcosi
nates had strong activity against Escherichia coli, Pseudomonas 
aeroginosa, Bacillus mesentericus, and many fungi (Hart 1979). 

Sodium Lauroyl Sarcosinate inhibited bacterial growth in hu
man saliva at concentrations as low as 0.25%. The addition of 
0.5% Sodium Lauroyl Sarcosinate to human saliva reduced the 
bacterial count by 90% in 5 minutes and by 99% in 4 hours. 
After 24 hours, the bacterial count recovered as much as I 0% 
(Geigy Industrial Chemicals 1958; 1962). 

L. acidophil us has enzymes that catalyze reactions that result 
in the formation of oral, caries-producing acids. "Anti-enzymes," 
enzymes that inhibit bacterial enzymes, have been used in dental 
formulations to prevent tooth decay. Sodium Lauroyl Sarcosi
nate inhibited nonresistant (control) strains of L. acidophilus at 
concentrations of 0.062 to 1.25 mg/ml and inhibited "resistant" 
strains at concentrations of 0.18 to 0.37 mg/ml. In general, little 
development of resistance occurred in the L. acidophil us strains 
treated with Sodium Lauroyl Sarcosinate compared to controls 
and other "anti-enzymes" (French, Stock, and Morrison 1958). 

Sodium Lauroyl Sarcosinate inhibited carbohydrate-induced 
decreases in human dental plaque pH both in vivo and in vitro 
(Hassell and Miihlemann 1971). Sodium Lauroyl Sarcosinate 
reduced dental decay in humans, and had anticariegenic activ
ity associated with its inhibition of bacterial hexokinase (Geigy 
Industrial Chemicals 1958; 1962). 

Sodium Lauroyl Sarcosinate (0.85 mM) inhibited glycolytic 
acid formation in human saliva (incubated with glucose) and was 
adsorbed by dental plaque. Sodium Lauroyl Sarcosinate also in
hibited the activity of bacterial hexokinase when the magnesium 
ion concentration was :::;0.2 mM. Sodium Lauroyl Sarcosinate 
did not inhibit enolase, even at concentrations up to 5.0 mM. 
The investigators concluded that the enzyme-inhibiting activity 
of Sodium Lauroyl Sarcosinate was not due to the removal of 
essential metallic ions (Carbon et al. 1954). 

TOXICOLOGY 

Acute Toxicity 
The intravenous LDso in rats of Sodium Lauroyl Sarcosinate 

was 175 mg/kg. The oral LDso of Sodium Lauroyl Sarcosinate 
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was 4.2 to 5 g/kg in rats (Geigy Chemical Corp. no date; Geigy 
Industrial Chemicals 1958; 1962). The acute oral LDso of Co
coy I Sarcosine in rats was 5.4 g/kg. The oral LDso values of 
Sodium Lauroyl Sarcosinate were 2.1 g/kg (mice) and 5.0 g/kg 
(rats). The oral LDso values of Sodium Cocoyl Sarcosinate and 
Sodium Oleoyl Sarcosinate in rats were 4.2 g/kg and 6.0 g/kg, 
respectively (Hampshire Chemical Corporation 1997a). 

Male Yale Sherman Wistar rats (10 per group; 120-150 g) 
were treated by gavage with a single dose of 2.5% aqueous 
Sodium Lauroyl Sarcosinate (Technology Sciences Group Inc. 
1994c). The rats were observed for 14 days for signs of toxic
ity. No deaths occurred when rats were given up to 1000 mg/kg 
Sodium Lauroyl Sarcosinate. One rat each died in the groups 
given 1250 and 1500 mg/kg Sodium Lauroyl Sarcosinate. Two 
rats died after treatment with 1750 mg/kg, 4 died after admin
istration of 2000 mg/kg (LDso), 7 died after dosing with 2250 
mg/kg, and all 10 were killed by treatment with 2500 mg/kg. 
The investigators concluded that Sodium Lauroyl Sarcosinate 
was relatively nontoxic by the oral route. 

In the same study, 10 rats per group were treated with a den
tifrice containing 2% of the sarcosinate (1 00 g diluted with dis
tilled water; total volume = 100 ml). No deaths occurred in rats 
given up to 25 g/kg of the dentifrice. The numbers of rats that died 
after treatment with 30, 40, 50 (LD5o), 60, 75, and 100 g/kg were 
2, 4, 5, 7, 10, and 10, respectively. The investigators concluded 
that the dentifrice was relatively nontoxic by the oral route. 

Subchronic Toxicity 
Weanling rats were given diet containing 2% Sodium Lauroyl 

Sarcosinate for 6 months. No effect on weight gain, feeding 
efficiency, general health, or behavior was observed, and no 
abnormalities of the internal organs were observed. Rats fed 
0.5% Sodium Lauroyl Sarcosinate for 100 days had no signs 
of toxicity (Geigy Chemical Corp. no date; Geigy Industrial 
Chemicals 1958; 1962). 

Chronic Toxicity 
Two hundred albino Sherman Wistar rats (25 rats/sex/group; 

100-150 g) were fed Sodium Lauroyl Sarcosinate during a 
2-year chronic oral toxicity study (Technology Sciences Group 
Inc. 1994c). Group 1 was fed 0.05% Sodium Lauroyl Sarcosi
nate in the daily diet for the first 6 months of the study and 2.0% 
of diet for the remaining 18 months. For the entire study period, 
group 2 was fed 0.2% of diet, group 3 was fed 1.0% of diet, and 
group 4 was fed the basal diet alone. Rats were killed at 1, 3, 
6, and 24 months for necropsy and tissues collected for micro
scopic examination; organs examined included the liver, spleen, 
heart, lungs, stomach, large intestine, small intestine, adrenal 
glands, gonads, pancreas, and brain. Blood samples were drawn 
and analyzed at 30 days, 90 days, 6 months, and 24 months 
for red and white blood cell counts, hemoglobin content, and 
differential count. Males and females were housed together so 
that fertility could be assessed. At 1, 3, and 6 months, no sig-

nificant differences were observed in lesions, fertility, mortality, 
hematology, or body weight gain between rats of the control and 
treated groups. At 24 months, the only consistent difference that 
could be attributed to the test article was minor hyperplasia of 
the stratified squamous epithelium with excess keratin forma
tion of the cardiac mucosa of the stomach in rats receiving the 
highest exposure to the test article-group 1 (2% in the diet after 
6 months) and group 3 (1% in the diet). 

Dermal Irritation and Sensitization 
Company product information from Geico Chemical Corp. 

(no date) stated that prolonged contact with acyl sarcosines at 
high concentrations could cause skin irritation, but the salts were 
nonirritating. No other details were available. 

When a 30% aqueous solution of Sodium Lauroyl Sarcosinate 
was tested for primary skin irritancy (Hampshire Chemical Cor
poration 1997a), the primary irritation index score was 0.83/8.0 
after 4 hours of exposure (nonirritating). This study used the 
procedure specified by the Federal Hazardous Substances Act, 
codified in 16 CFR 1500.41, in which intact and abraded skin 
sites of six albino rabbits were treated with the test substance. 

Five rabbits per group were treated topically with Sodium 
Lauroyl Sarcosinate for 14 days (Technology Sciences Group 
Inc. 1994c). The abdominal region was clipped twice a week to 
expose skin sites that comprised at least I 0% of the total body 
area. One group was treated with Sodium Lauroyl Sarcosinate 
powder, one group was treated with a 20% (w/v) solution, and 
one group was treated with a dentifrice formulation containing 
2% Sodium Lauroyl Sarcosinate. After each application, the 
treated area was covered with glassine paper and a muslin binder, 
held in place with adhesive tape. The treated area was washed 
and any reactions were graded each day prior to application. No 
signs of irritation or dermal toxicity were observed in rabbits of 
any group. 

In a primary irritation study (Food and Drug Research Labo
ratories 1989; Technology Sciences Group Inc. 1994c ), a formu
lation containing 30% aqueous Sodium Myristoyl Sarcosinate 
was not a primary irritant to the skin of six New Zealand white 
rabbits. The back of each rabbit was clipped on the day prior 
to dose administration. On the day of treatment, the right dorsal 
side was abraded with a hypodermic needle such that the stratum 
corneum was penetrated, but the dermis was not disturbed and 
bleeding did not occur. A 0.5-ml volume of the test formulation 
was topically applied to one abraded site and one intact site of 
each rabbit. The sites were covered with gauze patches and the 
trunk of each rabbit was covered with plastic wrap and a stock
inette sleeve. The patches were removed 4 hours after treatment 
and the sites were wiped clean with gauze. Dermal irritation 
was evaluated at 4.5, 24, and 72 hours and the sites were scored 
using the Draize method. The formulation containing Sodium 
Myristoyl Sarcosinate caused very slight to well-defined ery
thema and very slight to slight edema. Based on the 24- and 
72-hours evaluations, the mean primary dermal irritation score 
was 1.7. 
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Aioi et al. (1993) evaluated alleviators of skin irritation in
duced by Lauroyl Sarcosine in several studies, the first of which 
was an in vitro cytotoxicity assay. Primary cultured fibroblasts 
were prepared from samples of shaved skin of male Wistar rats; 
after removal, the skin was minced with scissors and washed 
with physiological buffered saline (PBS, pH 7 .2). The cells were 
digested by 0.25% trypsin in PBS for 20 minutes at 37°C. The 
digestion was centrifuged for 5 minutes at 670 g, and the cells 
were suspended in Eagle's minimum essential medium contain
ing I 0% fetal calf serum (FCS) and cultured in wells for 16 hours. 
A volume of 2.5 f.Ll squalene or vitamin E was added to the well 
at a concentration of 10 f.Lg/ml. Two hours later, 2.5 f.Ll Lau
royl Sarcosine was added (50 f.Lg/ml). The cells were cultured 
for 48 hours, dispersed in I% citric acid in PBS, counted, and 
examined for evidence of cytotoxicity. Lauroyl Sarcosine pro
duced dose-dependent cell damage. Proliferation of cells treated 
with Lauroyl Sarcosine was ""25%, compared to control cells 
(I 00% ). Cell proliferation of cells treated with Lauroyl Sarco
sine and vitamin E was "'-'70%, and that of cells treated with 
Lauroyl Sarcosine and squalene was ""II 0%. 

In a second study (Aioi et al. 1993), transdermal patches of 
a hydrocarbon gel-based ointment containing 0.1 g "extra pure" 
Lauroyl Sarcosine (at 0.4, 0.2, 1.0, and 5.0% ), vitamin E, or squa
lene were applied to the shaved dorsal skin of six Wistar male 
rats (6-week-old, 130--160 g) and fixed with gauze and bandages. 
Afterremoval of the ointment (1, 3, 6, or24 hours), the skin sites 
were graded for erythema using the Draize method (I, mild ery
thema; 2, moderate erythema; 3, severe erythema). After clinical 
study, the rats were killed and their dorsal skins removed, fixed 
and stained, and examined microscopically. Lauroyl Sarcosine
induced irritation was dose-dependent; overt erythema was ob
served after treatment with 0.04% to 5.0% Lauroyl Sarcosine. 
At 24 hours, 0.2% Lauroyl Sarcosine caused mild erythema, 
1.0% caused moderate erythema, and 5.0% caused severe ery
thema. One to 3 hours after application of the ointment contain
ing I% Lauroyl Sarcosine, keratinocyte damage was observed. 
This damage became more marked with time and co-occurred 
with vasodilation. At 6 and 24 hours, infiltration with polymor
phonuclear leukocytes (PMN) was observed in the dermis under 
the keratinocyte damage. Erythema score followed the severity 
of vasodilation (Table 3). Table 4 presents the results of the por
tion of the study which evaluated the ability of vitamin E and 
squalene to alleviate the irritant effect ofLauroyl Sarcosine (Aioi 
et al. 1993). 

Ten white guinea pigs weighing 350 to 450 g were used to 
assess the skin sensitization potential of Sodium Lauroyl Sar
cosinate (Technology Sciences Group Inc. 1994c ). The skin sites 
were closely clipped. Each guinea pig was given an intradermal 
injection ofO.Ol% (aqueous) Sodium Lauroyl Sarcosinate every 
other day for a total of I 0 injections; the injection sites were 3 to 
4 cm2 in diameter, immediately below the midline of the back. 
The first induction injection volume was 0.05 ml, and the sub
sequent injection volumes were 0.1 mi. A challenge injection 
(0.1 ml) was performed 3 weeks after the last induction injec-

TABLE 3 
Macroscopic and microscopic manifestations of dermal 

irritation induced by I% Lauroyl Sarcosine (Aioi et al. 1993) 

Time Keratinocyte Infiltration Score of 
(h) damage Vasodilation withPMN erythema 

I + 0.2 ± 0.2 
3 ++ + 1.2 ± 0.2 
6 +++ + + 1.3 ± 0.2 

24 +++ ++ ++ 1.7 ± 0.2 

+,slight;++, moderate;+++, severe;-, nondetectable. 

tion. No signs of dermal toxicity or sensitization were observed 
in any of the guinea pigs tested. 

Ocular Irritation 
Ten percent solutions of Sodium Cocoyl Sarcosinate at neu

tral or slightly acid pHs rated "equal with 10% sodium lauryl 
sulfate in the Draize-Woodard rabbit eye irritation test" (Geigy 
Industrial Chemicals 1958; 1962). Slight temporary irritation 
with no permanent corneal damage was observed (Geigy Chem
ical Corp. no date). 

Ten albino rabbits weighing 2 to 3 kg were used in an ocu
lar irritation study of Sodium Lauroyl Sarcosinate (Technology 
Sciences Group Inc. 1994c). A 0.1-ml volume of a 5% (w/v) 
aqueous solution was instilled on the superior limbus of the 
right eye of each rabbit. The lower lid of the eye was raised over 
the upper lid and the lids were massaged to spread the mate
rial evenly over the surface of the cornea. The left eye of each 
rabbit served as a control. The eyes of each rabbit were exam
ined at 2, 4, and 24 hours after instillation and any reactions of 
the conjunctiva, iris, and cornea were graded using the method 
of Draize and Woodard. Some minimal conjunctival irritation 
was observed 2 hours after instillation of the test solution. This 
irritation persisted for 24 hours and cleared within a few days 
without evidence of residual injury. No apparent damage to the 
cornea was observed. 

TABLE 4 
Effect of skin irritation alleviators on Lauroyl 
Sarcosine-induced irritation (Aioi et al. 1993) 

Test compound Erythema score 

Ointment base 0.4 
I% Lauroyl Sarcosine 2.4 
I% Lauroyl Sarcosine + I 0% vitamin E 0.6 
I% Lauroyl Sarcosine + 30% vitamin E 0 
I% Lauroyl Sarcosine + 2% squalene 0.8 
I% Lauroyl Sarcosine + I 0% squalene 1.2 

Distributed for comment only -- do not cite or quote 
 



SARCOSINE 11 

Mucosal Irritation 
Male and female albino rabbits (2.5-4.0 kg; five per group) 

were used in an evaluation of the oral mucosal effects of Sodium 
Lauroyl Sarcosinate and a dentifrice containing the sarcosinate 
(Technology Sciences Group Inc. 1994c). Rabbits of group I 
were treated with Sodium Lauroyl Sarcosinate powder, rabbits 
of group 2 were treated with a 20% aqueous solution of the 
sarcosinate, and rabbits of group 3 were treated with a den
tifrice containing 2% Sodium Lauroyl Sarcosinate. The test 
material was applied daily to the gums and oral mucosa of 
each rabbit over a 14-day period. Prior to each application, the 
gums and mucosa were examined and any irritation was graded 
and recorded. None of the test materials were irritating to the 
gums and oral mucosa of rabbits under the conditions of this 
study. 

MUTAGENICilY 
Blevins and Taylor (1982) evaluated the mutagenic activity 

of 25 cosmetic ingredients in distilled water, including Sodium 
Lauroyl Sarcosinate, using Salmonella/microsome tests. The 
strains of Salmonella typhimurium used in these assays were 
TA98, TAIOO, TA1535, TA1537, and TA1538. Negative con
trols were water, ethanol, dimethyl sulfoxide (DMSO), and no 
treatment. Positive controls were 2-aminoanthracene, 4-nitro
o-phenylenediamine in DMSO, sodium azide in water, and 
9-aminoacridine in ethanol. In screening spot tests, test plates 
were prepared using 0.1 ml of a solution containing 50 JLg of 
each cosmetic ingredient, with or without S9 activation. Cultures 
of TA1538 treated with Sodium Lauroyl Sarcosinate (with S9) 
had increases of the spontaneous plate counts; these increases, 
however, were not large enough to be considered mutagenic. 
Due to the questionable results of the spot tests, Sodium Lau
royl Sarcosinate (10 JLg to 5 mg) was then tested using a plate 
incorporation assay. 

During the plate incorporation assay, treatment with Sodium 
Lauroyl Sarcosinate caused a two-to threefold increase over the 
double distilled water plate counts using strain TA1537 with 
S9 mix; however, a dose-related increase was not demonstrated. 
Sodium Lauroyl Sarcosinate falsely appeared to be mutagenic 
at the highest dose (5 mg/plate). Plate counts were severalfold 
greater than those of the solvent controls, but there was no back
ground lawn of unreverted bacteria. When several of the "rever
tant" colonies were transferred to minimal glucose agar, they 
failed to grow, demonstrating that they were not revertants. The 
investigators attributed this to the toxicity of the concentrations 
used: most of the bacteria were killed, and as a result, more his
tidine was available for utilization by the surviving unreverted 
mutants. On the basis of the spot and plate incorportation assays, 
Sodium Lauroyl Sarcosinate was not considered mutagenic in 
the five bacterial strains tested (Blevins and Taylor 1982). 

Hartmann and Speit ( 1997) reported that Sodium Lauroyl 
Sarcosinate did not induce DNA double-strand breaks in the 

comet assay using V79 Chinese Hamster cells and human white 
blood cells, although the compound was cytotoxic. 

CARCINOGENICITY 
Data on the carcinogenicity of Cocoyl Sarcosine, Lauroyl 

Sarcosine, Myristoyl Sarcosine, Oleoyl Sarcosine, Stearoyl Sar
cosine, and their sodium and ammonium salts were not available. 
Data on N -nitrososarcosine, the nitrosated form of the starting 
material, sarcosine, were found. 

N -nitrososarcosine is regulated as a hazardous substance by 
a number of state, federal, and international agencies (Suspect 
Chemicals Sourcebook 1995). The EPA regards N -nitrososarco
sine a potential carcinogen and the Occupational Safety and 
Health Administration regulates it as a chemical hazard in lab
oratories (NTP 1994). 

N -nitrososarcosine is a known animal carcinogen (IARC 
1978; 1987; NTP 1994). When administered in the diet at a 
concentration of 0.25% to male and female Swiss (ICR) mice 
for 13 months, N -nitrososarcosine induced squamous cell car
cinomas of the nasal region. At necropsy, five lung tumors, two 
tumors of the small intestine, two vaginal tumors, and one each 
of the testis, kidneys, skin, thymus, urinary bladder, and pancreas 
were observed in mice of the treatment group. When given to 
BD rats in drinking water for 286 days, concentrations of 100 
and 200 mg/kg/day N -nitrososarcosine induced esophageal pa
pillomas and squamous cell carcinomas by 357 to 631 days (low 
dose) and 414 to 548 days (high dose) after the start of treat
ment. Hepatocellular carcinomas and hyperplasia were found in 
(C57BL/6J x C3HeB/FeJ)F1 mice of both sexes after intraperi
toneal injections of 75 mg/kg/day N -nitrososarcosine on days 
1, 4, and 7 after birth. The observed lesions developed by 50 
to 85 weeks after dosing (IARC 1978). The IARC Working 
Group concluded that, "although there were insufficient data to 
evaluate the carcinogenicity of N -nitrososarcosine in humans, 
N -nitrososarcosine should be regarded as if it were, based on 
the available animal data" (IARC 1978; 1987). 

In its petition to EPA to exempt the acyl sarcosines and sar
cosinates from tolerance, the Technology Sciences Group Inc. 
(1994c) stated that: 

N -acyl sarcosines do not belong to any class of compounds that 
contains a significant number of mutagens or oncogens. Neither the 
compounds themselves nor any likely metabolite, i.e., the amino 
acid and fatty acids, are similar in structure to known oncogens or 
mutagens. In the absence of any structural implication for geno
toxic effects and in consideration of wide and prolonged use of these 
compounds in personal care products without evidence of genotoxic 
effects, additional data are not needed to evaluate potential geno
toxic hazards from use of N -acyl sarcosines as inert ingredients in 
pesticides. 

REPRODUCTIVE AND DEVELOPMENTAL TOXICITY 
The feeding of up to 1000 mg/kg/day Sodium Lauroyl Sar

cosinate did not adversely affect fertility of albino Sherman 
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Wistar rats during a 2-year oral toxicity study described in 
the Chronic Toxicity section (Technology Sciences Group Inc. 
I994c). 

CLINICAL ASSESSMENT OF SAFETY 
In a study by van der Valk et al. (1984), skin vapor loss 

(SVL) measurements were performed using 27 human volun
teers (8 women and I9 men; ages 2I-32 years) to assess the der
mal irritancy of various surfactants, including Cocobetaine (pH 
= 5.2). It was unclear whether the Cocobetaine tested was Co
coy! Sarcosine or the related, cocoyl N -dimethyl glycine deriva
tive (see "Chemistry-Definition and Structure" in this report). 
The test chemicals (1 00 11-I of 2 g/I 00 ml) were applied via 
a Finn chamber fixed to the volar forearm of each subject. The 
skin sites were exposed for 24 hours, and were examined I hours 
after chamber removal. The sites were graded for erythema, scal
ing, and fissuring by the method of Frosch and Kligman (1979). 
Evaporative water loss was measured at both exposed and unex
posed adjacent skin sites using a Servo Med Evaporimeter. The 
controls were distilled water (pH = 5.6) and 0.9% NaCI (pH = 
6.7). Cocobetaine markedly influenced the loss of water through 
the skin, and both of the controls led to an increase of SVL 
compared to unexposed skin. The mean SVL for Cocobetaine 
was I2.6 g/m2h (SD = 2.3). The SVLs for the distilled water 
and NaCI controls were, respectively, 9.2 (SD = 2.1) and 7.7 
(SD = I.9) g/m2h. The SVL for untreated skin was 6.2 g/m2h 
(SD = I.3). The mean scores of morphological changes are 
presented in Table 5. 

Cocoyl Sarcosine and Sodium Lauroyl Sarcosinate reduced 
moisture loss from the skin through the formation of a hydropho
bic protective layer on the surface of the epidermis (Hampshire 
Chemical Corporation I997a). Aqueous solutions of the acyl 
sarcosinates were applied to the skin of highly dermatitic sub
jects for an epicutaneous patch test and were allowed to dry on 
the skin. "Practically no reaction" was observed. Other details 
were unavailable (Hampshire Chemical Corporation I997a). 

The primary irritancy and sensitization potential of 5% aque
ous Sodium Lauroyl Sarcosinate was evaluated using the 
Schwatz patch test procedure (Technology Sciences Group Inc. 
I994c ). Lintine discs that had been saturated with the test ma
terial were applied to the backs of 200 subjects, covered with 

TABLE 5 
Dermal irritancy of Cocobetaine (van der Valk et al. I984) 

Overall 
Test chemical Erythema Scaling Fissuring score 

Coco betaine 0.574 0.037 0.204 I.093 
Distilled water 0.296 0.0 O.OI9 0.333 

(control) 
0.9% NaCI 0.148 0.0 0.0 O.I48 

(control) 

glassine paper, and secured with adhesive tape. After 48 hours, 
the patches were removed and the treatment sites were examined 
for signs of dermal irritation. None of the subjects had signs of 
primary irritation to the test material. Three weeks after patch 
removal, the subjects were treated with Iintine discs saturated 
with the 5% solution. The challenge patches were removed after 
24 hours. No signs of sensitization were observed. 

The same investigators performed a repeated insult patch test 
using 50 subjects. Patches were prepared as above and were 
applied to the back for 24 hours every other day for a total of 
IS induction applications. The skin sites were examined when 
the patches were removed. Three weeks after the last induction 
application, the subjects were challenged with another 24-hours 
patch. During induction, only a few sporadic I+ reactions were 
recorded, and none of the subjects reacted to the test material at 
challenge. 

In another study, 750 subjects were used to evaluate the po
tential of a dentifrice containing 2% Sodium Lauroyl Sarcosi
nate to cause irritation to the gums, oral mucosa, and tongue. 
The subjects brushed their teeth with the dentifrice twice daily 
for 30 days. No signs of irritation were noted during the daily 
examinations of the subjects' mouths. 

SUMMARY 
The sarcosines are N -acyl derivatives and the sarcosinates 

are the simple salts of sarcosine. These ingredients function 
as hair conditioning agents and surfactant--cleansing agents in 
cosmetics. In I998, they were used in I92 cosmetic formula
tions. Sodium Lauroyl Sarcosinate was used at concentrations 
of 2.78% to I2.9% in soaps, and Oleoyl Sarcosine was used 
at concentrations of I 0 to I 00 ppm in aerosolized products to 
prevent corrosion of the can; concentrations of use of the other 
ingredients were not available. 

The acyl sarcosines are the condensation products of sarco
sine with natural fatty acids and are produced commercially by 
the reaction of sodium sarcosine and the parent fatty acid chlo
rides. The acyl sarcosines can then be neutralized to form the 
sodium or ammonium salts. 

Sodium Lauroyl Sarcosinate was not hydrolyzed by either 
gastric or intestinal enzymes in vitro. Nearly all of the excreted 
material was found in the urine. Traces were found in the tissues 
of the mouth, liver, and kidneys, and in the feces. 

The amount of transdermal penetration from I% Lauroyl Sar
cosine (0.5 g) in an ointment was '"'-'1660 11-g over 24 hours for 
the Wistar rat, as determined using HPLC. In another study, Lau
royl Sarcosine increased the penetration of isosorbide dinitrate 
through the skin of the rat. In a study of the effects of surfactants 
on epidermal permeability, 30% Sodium Lauroyl Sarcosine did 
not increase permeability. 

The sarcosines and sarcosinates have low oral toxicity. In rats, 
the intravenous LDso of Sodium Lauroyl Sarcosinate was I75 
mg/kg. The oral LDso values of Sodium Lauroyl Sarcosinate, 
Cocoyl Sarcosine, and Sodium Cocoyl Sarcosinate were 4.2 to 
6.0 g/kg in rats. The oral LDso of Cocoyl Sarcosine in mice was 
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2.1 g/kg. Ten male Yale Sherman Wistar rats per group were 
given a single dose (gavage) of 2.5% aqueous Sodium Lauroyl 
Sarcosine: no deaths occurred in groups given up to 1000 mg/kg, 
1 rat each died in the 1200- and 1500-mg/kg groups, 2 died in 
the 1750-mg/kg group, 4 died after treatment with 2000 mg/kg, 
7 died in the 2250 mg/kg group, and all 10 rats died in the group 
given 2500 g/kg. Weanling rats fed 0.5% to 2% Sodium Lauroyl 
Sarcosinate for up to 6 months had no signs of toxicity. During 
a 2-year feeding study using Wistar rats, the no-observed-effect 
level of Sodium Lauroyl Sarcosinate was 1000 mg/kg/day. 

During an in vitro cytotoxicity study using cultured fibrob
lasts from Wistar rats, 2.5 J.d Lauroyl Sarcosine (50 11-g/ml) 
caused dose-dependent cell damage. Mild, moderate, and se
vere erythema were observed at 24 hours during a related study 
(using Wistar rats) after treatment with 0.2%, 1.0%, and 5.0% 
Lauroyl Sarcosine. Keratinocyte damage and vasodilation was 
observed 1 to 3 hours after treatment with 1.0% Lauroyl Sar
cosine. Sodium Lauroyl Sarcosinate was nonirritating to rabbits 
when administered as a 20% to 30% solution, at a concentration 
of2% in formulation, or as the pure powder. A formulation con
taining 30% Sodium Myristoyl Sarcosinate was not a primary 
skin irritant in rabbits, and 0.01% aqueous Sodium Lauroyl Sar
cosinate was nonsensitizing to the skin of guinea pigs. Sodium 
Lauroyl Sarcosinate (20% aqueous solution, 2% in formulation, 
powder) was nonirritating to the gums and oral mucosa of rab
bits. 

Sodium Cocoyl Sarcosinate ( 10%) at neutral or slightly acid 
pH caused slight, temporary ocular irritation, but no corneal 
damage in rabbits according to the procedures of the Draize
Woodard test. In another ocular toxicity study using rabbits, 
a 5% aqueous solution of Sodium Lauroyl Sarcosinate caused 
minimal conjunctival irritation and no apparent damage to the 
cornea. 

Sodium Lauroyl Sarcosinate was not considered mutagenic 
in five strains of S. typhimurium during plate incorporation as
says and spot tests. In addition, Sodium Lauroyl Sarcosinate did 
not induce double-strand DNA breaks in the comet assay using 
human white blood cells and V79 Chinese Hamster cells, but 
the compound was cytotoxic. Carcinogenicity data of the acyl 
sarcosines and sarcosinates were not available; however, the in
gredients were not considered likely carcinogens as they and 
their metabolites "do not belong to any class of compounds that 
contains a significant number of mutagens or oncogens." 

During a clinical study using 27 subjects, cocobetaine (a 
synonym for both Cocoyl Sarcosine and a related compound) 
markedly influenced skin vapor loss and caused erythema, scal
ing, and fissuring of the skin of the volar forearm. In another 
study, Cocoyl Sarcosine and Sodium Lauroyl Sarcosinate re
tarded moisture loss from the skin via the formation of a hy
drophobic protective layer on the epidermal surface. In an epicu
taneous patch test using highly eczematic subjects, "practically 
no reaction" was observed. In other clinical studies, Sodium 
Lauroyl Sarcosinate (2%-5%) was nonirritating and non
sensitizing. 

DISCUSSION 
The Expert Panel recognized that these ingredients, partic

ularly Lauroyl Sarcosine, can enhance the penetration of other 
ingredients through the skin (e.g., HC Yellow No. 4, Disperse 
Yellow 3). The Panel cautioned that care should be taken in for
mulating cosmetic products that may contain these ingredients 
in combination with any ingredients whose safety was based on 
their lack of dermal absorption data, or when dermal absorption 
was a concern. 

Sarcosine, a starting material in the manufacture of the Sar
cosines and Sarcosinates, can react with oxidizing materials and 
can be nitrosated to form N -nitrososarcosine. N -nitrososarcosine 
is regulated as a hazardous substance, and is a known animal 
carcinogen. As a result, the Expert Panel concluded that the Sar
cosines and Sarcosinates should not be used in cosmetic products 
in which N -nitroso compounds can be formed. 

The Panel concluded that the Sarcosines and Sarcosinates 
are safe as used in rinse-off products. These ingredients are safe 
at concentrations of :;::5% in leave-on products, based upon the 
highest concentration tested in human repeat-insult patch tests. 
The data were insufficient to determine safety of the Sarcosines 
and Sarcosinates in products where the ingredients are likely to 
be inhaled. Correspondence received by the Expert Panel stated 
that Oleoyl Sarcosine was used at concentrations of 10 to 100 
ppm to prevent corrosion of aerosol cans. The Panel concluded 
that this was a noncosmetic use for which inhalation exposure 
was not of concern. The data are still insufficient to determine 
safety of cosmetic products containing Sarcosines and Sarcosi
nates (as active ingredients), where these ingredients are likely 
to be inhaled. The Panel stated that an acute inhalation study in
vestigating the effects on the lungs would be required to assess 
safety in aerosolized products. 

CONCLUSION 
Based on the data presented in this safety assessment, the Cos

metic Ingredient Review (CIR) Expert Panel concludes that Co
coyl Sarcosine, Lauroyl Sarcosine, Myristoyl Sarcosine, Oleoyl 
Sarcosine, Stearoyl Sarcosine, Sodium Cocoyl Sarcosinate, 
Sodium Lauroyl Sarcosinate, Sodium Myristoyl Sarcosinate, 
Ammonium Cocoyl Sarcosinate, and Ammonium Lauroyl Sar
cosinate are safe as used in rinse-off products, safe for use in 
leave-on products at concentrations of :;::5%, and the data are 
insufficient to determine the safety for use in products where 
the sarcosines and sarcosinates are likely to be inhaled. These 
ingredients should not be used in cosmetic products in which 
N -nitroso compounds may be formed. 
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COCOYL SARCOSINE 02A - Bath Oils, Tablets, and Salts 1
COCOYL SARCOSINE 03C - Eye Shadow 1
COCOYL SARCOSINE 05A - Hair Conditioner 1
COCOYL SARCOSINE 05F - Shampoos (non-coloring) 2
COCOYL SARCOSINE 05G - Tonics, Dressings, and Other Hair Grooming Aids 2
COCOYL SARCOSINE 07B - Face Powders 1
COCOYL SARCOSINE 07C - Foundations 4
COCOYL SARCOSINE 07F - Makeup Bases 3
COCOYL SARCOSINE 07I - Other Makeup Preparations 3
COCOYL SARCOSINE 10E - Other Personal Cleanliness Products 2
COCOYL SARCOSINE 12F - Moisturizing 1
COCOYL SARCOSINE 12J - Other Skin Care Preps 1

MYRISTOYL SARCOSINE 12A - Cleansing 1

OLEOYL SARCOSINE 12D - Body and Hand (exc shave) 1
OLEOYL SARCOSINE 12F - Moisturizing 1

STEAROYLSARCOSINE 12A - Cleansing 1

AMMONIUM LAUROYL SARCOSINATE 05F - Shampoos (non-coloring) 2

SODIUM COCOYL SARCOSINATE 01A - Baby Shampoos 2
SODIUM COCOYL SARCOSINATE 03B - Eyeliner 1
SODIUM COCOYL SARCOSINATE 05F - Shampoos (non-coloring) 11
SODIUM COCOYL SARCOSINATE 10E - Other Personal Cleanliness Products 2
SODIUM COCOYL SARCOSINATE 12A - Cleansing 18
SODIUM COCOYL SARCOSINATE 12C - Face and Neck (exc shave) 3
SODIUM COCOYL SARCOSINATE 12D - Body and Hand (exc shave) 1

SODIUM LAUROYL SARCOSINATE 01A - Baby Shampoos 1
SODIUM LAUROYL SARCOSINATE 01C - Other Baby Products 2
SODIUM LAUROYL SARCOSINATE 02B - Bubble Baths 7
SODIUM LAUROYL SARCOSINATE 02D - Other Bath Preparations 6
SODIUM LAUROYL SARCOSINATE 03B - Eyeliner 5
SODIUM LAUROYL SARCOSINATE 05A - Hair Conditioner 2
SODIUM LAUROYL SARCOSINATE 05F - Shampoos (non-coloring) 113
SODIUM LAUROYL SARCOSINATE 05I - Other Hair Preparations 2
SODIUM LAUROYL SARCOSINATE 06A - Hair Dyes and Colors (all types requiring caution statements and patch tests) 1
SODIUM LAUROYL SARCOSINATE 06D - Hair Shampoos (coloring) 9
SODIUM LAUROYL SARCOSINATE 06G - Hair Bleaches 2
SODIUM LAUROYL SARCOSINATE 07C - Foundations 1
SODIUM LAUROYL SARCOSINATE 07I - Other Makeup Preparations 1
SODIUM LAUROYL SARCOSINATE 09A - Dentifrices 7
SODIUM LAUROYL SARCOSINATE 09C - Other Oral Hygiene Products 1
SODIUM LAUROYL SARCOSINATE 10A - Bath Soaps and Detergents 230
SODIUM LAUROYL SARCOSINATE 10E - Other Personal Cleanliness Products 19
SODIUM LAUROYL SARCOSINATE 11E - Shaving Cream 2
SODIUM LAUROYL SARCOSINATE 11F - Shaving Soap 1
SODIUM LAUROYL SARCOSINATE 12A - Cleansing 59
SODIUM LAUROYL SARCOSINATE 12C - Face and Neck (exc shave) 3
SODIUM LAUROYL SARCOSINATE 12F - Moisturizing 2
SODIUM LAUROYL SARCOSINATE 12H - Paste Masks (mud packs) 3
SODIUM LAUROYL SARCOSINATE 12J - Other Skin Care Preps 6

SODIUM MYRISTOYL SARCOSINATE 03C - Eye Shadow 1
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SODIUM MYRISTOYL SARCOSINATE 05F - Shampoos (non-coloring) 8
SODIUM MYRISTOYL SARCOSINATE 10A - Bath Soaps and Detergents 5
SODIUM MYRISTOYL SARCOSINATE 11E - Shaving Cream 3
SODIUM MYRISTOYL SARCOSINATE 11F - Shaving Soap 3
SODIUM MYRISTOYL SARCOSINATE 12A - Cleansing 16

SODIUM PALMITOYL SARCOSINATE 05G - Tonics, Dressings, and Other Hair Grooming Aids 1
SODIUM PALMITOYL SARCOSINATE 07B - Face Powders 1
SODIUM PALMITOYL SARCOSINATE 07C - Foundations 2
SODIUM PALMITOYL SARCOSINATE 08G - Other Manicuring Preparations 1
SODIUM PALMITOYL SARCOSINATE 11A - Aftershave Lotion 1
SODIUM PALMITOYL SARCOSINATE 12A - Cleansing 1
SODIUM PALMITOYL SARCOSINATE 12C - Face and Neck (exc shave) 5
SODIUM PALMITOYL SARCOSINATE 12F - Moisturizing 5
SODIUM PALMITOYL SARCOSINATE 12G - Night 2
SODIUM PALMITOYL SARCOSINATE 12I - Skin Fresheners 1
SODIUM PALMITOYL SARCOSINATE 12J - Other Skin Care Preps 1
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Concentration of Use by FDA Product Category – Sarcosines and Sarcosinate Amides* 

Cocoyl Sarcosine 

Lauroyl Sarcosine 

Myristoyl Sarcosine 

Oleoyl Sarcosine 

Stearoyl Sarcosine 

Sodium Cocoyl Sarcosinate 

Sodium Lauroyl Sarcosinate 

Sodium Myristoyl Sarcosinate 

Ammonium Cocoyl Sarcosinate 

Ammonium Lauroyl Sarcosinate 

Potassium Cocoyl Sarcosinate 

Potassium Lauroyl Sarcosinate 

Sodium Oleoyl Sarcosinate 

Sodium Palmitoyl Sarcosinate 

 

Ingredient  Product Category  Maximum 
Concentration of Use 

Cocoyl Sarcosine  Tonics, dressings and other hair grooming aids 
     Not spray 

 
0.01% 

Cocoyl Sarcosine  Foundations  1% 

Cocoyl Sarcosine  Bath soaps and detergents  0.7% 

Lauroyl Sarcosine  Shampoos (noncoloring)  6.3% 

Lauroyl Sarcosine  Skin cleansing (cold creams, cleansing lotions, 
liquids and pads) 

6.2% 

Sodium Cocoyl Sarcosinate  Eyeliner  0.036% 

Sodium Cocoyl Sarcosinate  Shampoos (noncoloring)  6% 

Sodium Cocoyl Sarcosinate  Foundations  0.7% 

Sodium Cocoyl Sarcosinate  Bath soaps and detergents  2.4% 

Sodium Cocoyl Sarcosinate  Shaving cream  1.5% 

Sodium Cocoyl Sarcosinate  Skin cleansing (cold creams, cleansing lotions, 
liquids and pads) 

0.6‐3.9% 

Sodium Cocoyl Sarcosinate  Face and neck products 
     Not spray 

 
0.7% 

Sodium Cocoyl Sarcosinate  Paste masks and mud packs  3% 

Sodium Cocoyl Sarcosinate  Suntan products 
     Not spray 

 
0.7% 

Sodium Lauroyl Sarcosinate  Bath oils, tablets and salts  0.15% 

Sodium Lauroyl Sarcosinate  Other bath preparations  6% 

Sodium Lauroyl Sarcosinate  Eyeliner  0.45% 

Sodium Lauroyl Sarcosinate  Shampoos (noncoloring)  2.3‐15% 

Sodium Lauroyl Sarcosinate  Other hair preparations (noncoloring)  5.3% 

Sodium Lauroyl Sarcosinate  Hair bleaches  1.5% 

Sodium Lauroyl Sarcosinate  Dentifrices 
     Toothpaste 

 
0.066% 

Sodium Lauroyl Sarcosinate  Bath soaps and detergents  0.00025‐9% 

Sodium Lauroyl Sarcosinate  Other personal cleanliness products  0.65‐1.8% 

Sodium Lauroyl Sarcosinate  Shaving cream  1.5% 

Sodium Lauroyl Sarcosinate  Skin cleansing (cold creams, cleansing lotions, 
liquids and pads) 

0.6‐10% 

Sodium Lauroyl Sarcosinate  Face and neck products   
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     Not spray  0.35% 

Sodium Lauroyl Sarcosinate  Body and hand products 
     Not spray 

 
0.9% 

Sodium Lauroyl Sarcosinate  Suntan products 
     Not spray 

 
0.23% 

Sodium Myristoyl Sarcosinate  Eye shadow  0.67‐5% 

Sodium Myristoyl Sarcosinate  Shampoos (noncoloring)  3.5% 

Sodium Myristoyl Sarcosinate  Face powders  0.15% 

Sodium Myristoyl Sarcosinate  Foundations  0.9% 

Sodium Myristoyl Sarcosinate  Lipstick  <5% 

Sodium Myristoyl Sarcosinate  Makeup bases  <5% 

Sodium Myristoyl Sarcosinate  Bath soaps and detergents  6% 

Sodium Myristoyl Sarcosinate  Preshave lotions  1.5% 

Sodium Myristoyl Sarcosinate  Skin cleansing (cold creams, cleansing lotions, 
liquids and pads) 

0.9‐3.5% 

Sodium Myristoyl Sarcosinate  Face and neck products 
     Not spray 

 
3.5% 

Sodium Myristoyl Sarcosinate  Paste masks and mud packs  2.1% 

Sodium Palmitoyl Sarcosinate  Eye shadow  0.14% 

Sodium Palmitoyl Sarcosinate  Face powder  0.081% 

Sodium Palmitoyl Sarcosinate  Foundations  0.00053‐0.081% 

Sodium Palmitoyl Sarcosinate  Lipstick  0.00057% 

Sodium Palmitoyl Sarcosinate  Nail extenders  0.00018% 

Sodium Palmitoyl Sarcosinate  Other manicuring preparations  0.00018% 

Sodium Palmitoyl Sarcosinate  Skin cleansing (cold creams, cleansing lotions, 
liquids and pads) 

3% 

Sodium Palmitoyl Sarcosinate  Moisturizing products 
     Not spray 

 
0.88% 

*Ingredients included in the title of the table but not found in the table were included in the 

concentration of use survey, but no uses were reported. 

Information collected in 2015 

Table prepared October 15, 2015 
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