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Memorandum 

 
To:  CIR Expert Panel Members and Liaisons 
From:  Christina Burnett, Senior Scientific Writer/Analyst 
Date:  August 22, 2019 
Subject:  Re-Review of the Safety Assessment of Sodium Naphthalenesulfonate and Sodium 

Polynaphthalenesulfonate 
 
 
The final safety assessment on Sodium Naphthalenesulfonate and Sodium Polynaphthalenesulfonate was 
published in 2003 with the conclusion that these ingredients were “safe as used in cosmetic formulations 
intended to be applied to the skin.  The available data, however, are insufficient to support the safety for use in 
cosmetic products which may contact mucous membranes or be ingested” (napsul092019origrep).  The minutes 
from the Panel deliberations of the original review are included (napsul092019min).   
 
Because it has been at least 15 years since the report was published, in accord with CIR Procedures, the Panel 
should consider whether the safety assessment of Sodium Naphthalenesulfonate and Sodium 
Polynaphthalenesulfonate should be re-opened.  An exhaustive search of the world’s literature was performed 
for studies dated 1997 forward.  A brief synopsis of the relevant data is enclosed (napsul092019new data).   
 
Also included for your review are current and historical use data (napsul092019use tbl).  The frequency of use 
for Sodium Polynaphthalenesulfonate has decreased since the original review was considered.  According to 
VCRP data, Sodium Polynaphthalenesulfonate was reported to be used in 50 formulations in 1998.  In 2019, 
VCRP data indicate that Sodium Polynaphthalenesulfonate is used in 12 formulations (napsul092019fda).  The 
current maximum concentration of use in leave-on products (0.1%) is slightly lower than that reported in 1999 
(0.3%). While no uses were reported by the VCRP in products that may be used on mucous membranes or may 
be incidentally ingested, a concentration of use was reported in products that may come into contact with 
mucous membranes (bath soaps and detergents at 0.0074%; napsul092019conc_data).  Uses were neither 
reported for Sodium Naphthalenesulfonate in the 2003 report, nor are there uses reported in 2019. 
 
A data profile is included for the original 2003 report and for the data discovered since publication 
(napsul092019prof).   
 
If, upon review of the new studies and updated use data the Panel determines that a re-review is warranted, a full 
draft amended report will be presented at an upcoming meeting. 
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Sodium Naphthalenesulfonate and Sodium Polynaphthalenesulfonate Re-Review Data Profile* – September 2019 – Christina Burnett 
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 Sodium Naphthalenesulfonate 
2003 Report Data  X X  X   X        X      X X  X X   X   
2019 Re-review          X        X               
 Sodium Polynaphthalenesulfonate 
2003 Report Data X X X    X X    X    X             X   
2019 Re-review X                               
 
* “X” indicates that data were available in a category for the ingredient 
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Sodium Polynaphthalenesulfonate and Sodium Naphthalenesulfonate RR 
 

Ingredient PubMed ToxNet FDA EU ECHA SIDS ECETOC HPVIS NICNAS NTIS NTP WHO FAO NIOSH Web 

Sodium Polynaphthalenesulfonate 
CAS No. 9084-06-4 √ √ √ √ √ √ √ √ √ √ √ √ √ √ √ 

Sodium Naphthalenesulfonate 
CAS No. 532-02-5 OR 1321-69-3 √ √ √ √ √ √ √ √ √ √ √ √ √ √ √ 

 
 
 
Search Strategy/PubMed from 1997 to 2019 
 
Sodium Polynaphthalenesulfonate or CAS No. 9084-06-4 = 7 hits, 0 relevant 
Sodium Naphthalenesulfonate or CAS No. 532-02-5 = 65 hits, 0 relevant 
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Minutes from the Original Review of Sodium Naphthalenesulfonate and Sodium Polynaphthalenesulfonate 

February 2000 

Dr. Belsito recalled that the Panel issued a Tentative Amended Final Report with the following conclusion at the 
September 9-10, 1999 Panel meeting:  Sodium Polynaphthalenesulfonate and Sodium Naphthalenesulfonate are safe 
as used in cosmetic formulations intended to be applied to the skin.  The available data, however, are insufficient to 
support the safety for use in cosmetic products which may contact mucous membranes or be ingested.  Additional 
data needs are as follows: 

(1) Reproductive and developmental toxicity data 

(2) One genotoxicity assay in a mammalian system, and if the study is positive then a 2-year carcinogenesis 
study using NTP methods may be needed 

The Panel voted unanimously in favor of issuing an Amended Final Report with the conclusion on Sodium 
Polynaphthalenesulfonate and Sodium Naphthalenesulfonate that is stated above. 

 

September 1999 

Dr. Schroeter stated that, in March of this year, the Panel issued a Final Report with the following conclusion on 
these ingredients: The CIR Panel concludes that the available data are insufficient to support the safety of Sodium 
Polynaphthalenesulfonate and Sodium Naphthalenesulfonate for use in cosmetic products. 

The data needed in order for the Panel to complete its safety assessment on this group of ingredients are listed in the 
report discussion as follows: 

 (1) Octanol/water partition coefficient 

 (2) Dermal absorption 

(3) If there is significant dermal absorption or if significant quantities of the ingredient may contact mucous 
membranes or be ingested, then dermal reproductive and developmental toxicity data are needed and if 
significantly absorbed, then one genotoxicity assay in a mammalian system is needed, and if that study is 
positive then a 2-year dermal carcinogenesis study using NTP methods may be needed 

Dr. Schroeter noted that since the announcement of this Final Report, data on dermal absorption were received.  He 
said that, except for ingredient use on mucous membranes, these data support the safety of Sodium 
Polynaphthalenesulfonate and Sodium Naphthalenesulfonate in cosmetics. 

Dr. Belsito proposed that the insufficient data conclusion should relate to products that may contact mucous 
membranes or, otherwise, be ingested. 

The Panel agreed with Dr. Belsito’s proposal. 

Dr. Bailey said that the issue of significant absorption deserves consideration.  He noted that the absorption data 
indicated that approximately 1% of the applied dose was absorbed, and that the significance of these data had been 
questioned.  Dr. Bailey said that one should be careful about making any statement to the effect that 1% absorption 
is not significant.  He then said that in a risk assessment, considerable concern would be generated over a toxic 
compound with 1% absorption, and that the opposite would be true for a nontoxic compound.  Thus, insignificant 
risk, rather than insignificant exposure, is the issue.  Dr. Bailey recalled that for HC Blue No. 1, an ingredient found 
to be unsafe by the Panel, absorption was on the order of 1%. 

After hearing Dr. Bailey’s comments, Dr. Andersen asked if the Panel agreed that the overall toxicity picture for 
Sodium Polynaphthalenesulfonate and Sodium Naphthalenesulfonate is sufficiently moderate that it is acceptable. 

The Panel agreed and unanimously approved the following conclusion:  Sodium Polynaphthalenesulfonate and 
Sodium Naphthalenesulfonate are safe as used in cosmetic formulations, except that the available data are 
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insufficient to support safety in formulations which may contact mucous membranes or be ingested.  Additional data 
needs are as follows: 

 (1) Reproductive and developmental toxicity data 

(2) One genotoxicity assay in a mammalian system, and if the study is positive then a 2-year carcinogenesis 
study using NTP methods may be needed 

  

Dr. McEwen wanted to know if a report addendum would be issued. 

Dr. Andersen indicated that a Tentative Amended Final Report will be issued.  He said that an amended report will 
be issued because the conclusion is being revised. 

 

March 1999 

Dr. Belsito recalled that a Tentative Report with an insufficient data conclusion was issued at the May 18-19, 1998 
Panel meeting.  The following data requests were included in the report discussion: 

(1) Concentration of use 

(2) Method of manufacture and impurities (especially formaldehyde) 

(3) Chemical and physical properties, including information on the range of polymer sizes 

(4) Dermal absorption; if significantly absorbed, then gross pathology and histopathology in skin and other 
major organ systems associated with repeated exposures1, and dermal reproductive and developmental     
toxicity data 

(5) Dermal sensitization at concentration of use 

(6) UV absorption; if there is significant absorption, then a photosensitization study will be needed 

(7) If significantly absorbed, two genotoxicity assays, one in a mammalian system; if positive, then a 2-year 
dermal carcinogenesis assay performed using NTP methods may be needed 

1These data are those that would be expected from what is commonly referred to as a 28-day dermal 
toxicity study.  

Dr. Belsito noted that except for items 4 and 7, all of the above items have been received.  He also indicated that in 
addition to items 4 and 7, the octanol/water partition coefficients for Sodium Polynaphthalenesulfonate and Sodium 
Naphthalenesulfonate are needed. 

Regarding item 7 on the preceding page, Dr. Schroeter noted that one genotoxicity assay in a mammalian system 
should be requested because Ames test data are included in the CIR report.   

Dr. Shank called the Panel’s attention to page 6 of the CIR report, noting that a dyestuff mixture containing 33.3% 
Sodium Polynaphthalenesulfonate was severely irritating to the skin of albino rabbits. 

Dr. Belsito recommended deletion of all toxicity studies on dyestuff mixtures containing 33.3% Sodium 
Polynaphthalenesulfonate from the CIR report.  He said that the severe irritation reactions observed were not caused 
by Sodium Polynaphthalenesulfonate, but were caused by other components of the dyestuff mixture.  
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Dr. Schroeter noted that his Team expressed concern over the UV absorption maximum at 273 nm for Sodium 
Naphthalenesulfonate and what this means in terms of photosensitization potential. 

Dr. Belsito said that he is not too concerned about the UV absorption data because as Sodium Naphthalenesulfonate 
polymerizes, the maximum absorbance goes down (UV absorption max for Sodium Polynaphthalenesulfonate is 220 
nm), and 1998 FDA frequency of use data indicate that Sodium Polynaphthalenesulfonate is being used in 
cosmetics.  In 1998, there were no reported uses of Sodium Naphthalenesulfonate.  Furthermore, he said that most of 
the photoallergenic materials absorb in the UVA range, giving rise to even less concern about the photosensitization 
potential of these ingredients. 

Dr. Schroeter said that the reason for the Panel’s lack of concern over the UV absorption data should be stated in the 
report discussion. 

Dr. Bailey noted that, in a number of cases, the Panel has additional data requirements (e.g., if no dermal absorption, 
then reproductive and developmental toxicity data or genotoxicity data are not needed).  He said that in order to 
make this meaningful, ingredient uses need to be considered.  For example, Sodium Polynaphthalenesulfonate is 
used in lipsticks, which are considered ingested cosmetic products.  Additionally, there may be other routes of 
exposure, such as, inhalation or via mucous membranes.  

Dr. Andersen said that the data needs on Sodium Polynaphthalenesulfonate and Sodium Naphthalenesulfonate 
described earlier by Dr. Belsito relate to the topical use of a formulation containing these ingredients.  However, in 
light of today’s Panel discussion, the discussion section of this insufficient data report could be expanded to include 
concern about ingestion and to indicate that information on the amount used (e.g., quantity ingested daily, resulting 
from use of a lipstick product) will be solicited; this information could be used in a risk assessment that would allow 
the report conclusion to be expanded to address uses other than topical use. 

Dr. Bergfeld confirmed that the report discussion will be developed based on today’s Panel discussion. 

The Panel agreed that the octanol/water partition coefficient and dermal absorption data are needed in order to 
complete its safety assessment of Sodium Polynaphthalenesulfonate and Sodium Naphthalenesulfonate and voted 
unanimously in favor of issuing a Final Report with an insufficient data conclusion.  Based on the Panel’s 
discussion, the data requests will be included in the discussion section of the Final Report as follows:          

The available data are insufficient to support the safety of Sodium Naphthalenesulfonate and Sodium 
Polynaphthalenesulfonate as used in cosmetic formulations.  Additional data needs are: 

(1) Octanol/water partition coefficient 

(2) Dermal absorption 

(3) If there is significant dermal absorption or if significant quantities of the ingredients may contact 
mucous membranes or be ingested, then dermal reproductive and developmental toxicity data are needed, 
and, if significantly absorbed, one genotoxicity assay in a mammalian system is needed; if that study is 
positive, then a 2-year dermal carcinogenesis study using NTP methods may be needed.   

Dr. Belsito reiterated that all toxicity studies on dyestuff mixtures containing 33.3% Sodium 
Polynaphthalenesulfonate will be deleted from the Final Report. 

 

December 1998 

Dr. Schroeter recalled that a Tentative Report with an insufficient data conclusion on this group of ingredients was 
issued at the May 18-19, 1998 Panel meeting.  The data needed in order for the Panel to complete its safety 
assessment were listed in the report discussion as follows: 

(1) Concentration of use 
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(2) Method of manufacture and impurities (especially formaldehyde) 

(3) Chemical and physical properties, including information on the range of polymer sizes 

(4) Dermal absorption; if significantly absorbed, then gross pathology and histopathology in skin and other 
major organ systems associated with repeated exposures1, and dermal reproductive and developmental 
toxicity data 

(5) Dermal sensitization at concentration of use 

(6) UV absorption; if there is significant absorption, then a photosensitization study will be needed 

(7) If significantly absorbed, two genotoxicity assays, one in a mammalian system; if positive, then a 2-year 
dermal carcinogenesis assay performed using NTP methods may be needed 

1These data are those that would be expected from what is commonly referred to as a 28-day dermal 
toxicity study. 

Dr. Schroeter also noted that during last week, a large volume of data on Sodium Naphthalenesulfonate and Sodium 
Polynaphthalenesulfonate were submitted.  The following data were submitted: (1) Use concentration data on 
Sodium Naphthalenesulfonate; (2) Method of manufacture and impurities data on Sodium 
Polynaphthalenesulfonate; (3) Study results only for the following tests: dermal irritation and sensitization, clinical 
48 h closed patch and 21-day cumulative irritation and sensitization, one Ames assay, and ocular irritation test 
(Sodium Naphthalenesulfonate tested); and (4) MSDS and product information regarding the trade compound 
(Sodium Polynaphthalenesulfonate). 

Considering that the preceding data were not received early enough for distribution to the Panel prior to this 
meeting, Dr. Schroeter recommended that the report on Sodium Naphthalenesulfonate and Sodium 
Polynaphthalenesulfonate be tabled pending the Panel’s review of these data. 

Dr. Belsito noted that most of the data received late are on Sodium Polynaphthalenesulfonate and that additional 
data on Sodium Naphthalenesulfonate are needed.  He recalled that, from a historical standpoint, the Panel has been 
concerned about smaller compounds being more toxic. 

Dr. Belsito said that until his Team has an opportunity to review the new data, the data listed in the Tentative Report 
are still needed in order for the Panel to complete its safety assessment of Sodium Naphthalenesulfonate. 

The Panel voted unanimously in favor of tabling the Tentative Report on Sodium Naphthalenesulfonate and Sodium 
Polynaphthalenesulfonate, pending the Panel’s review of the data (See second paragraph in this section) that were 
submitted recently.  

 

May 1998 

Dr. Belsito noted that the Panel issued an Insufficient Data Announcement on these ingredients at the December 8-9, 
1997 Panel meeting, and that only ocular and skin irritation data were submitted in response to this announcement. 

The Panel voted unanimously in favor of issuing a Tentative Report with an insufficient data conclusion.  The data 
needed in order for the Panel to complete its safety assessment of Sodium Polynaphthalenesulfonate and Sodium 
Naphthalenesulfonate are listed in the discussion section of the Tentative Report as follows: 

(1) Concentration of use 

(2) Method of manufacture and impurities (especially formaldehyde) 

(3) Chemical and physical properties, including information on the range of polymer sizes 
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(4) Dermal absorption; if significantly absorbed, then gross pathology and histopathology in skin and other 
major organ systems associated with repeated exposures1, and dermal reproductive and developmental 
toxicity data 

(5) Dermal sensitization at concentration of use 

(6) UV absorption; if there is significant absorption, then a photosensitization study will be needed 

(7) If significantly absorbed, two genotoxicity assays, one in a mammalian system; if positive, then a 2-year 
dermal carcinogenesis assay performed using NTP methods may be needed 

1These data are those that would be expected from what is commonly referred to as a 28-day dermal 
toxicity study.  

 

December 1997 

The Panel voted unanimously in favor of issuing an Insufficient Data Announcement with the following data 
requests: 

(1) Concentration of use 

(2) Method of manufacture and impurities (especially formaldehyde) 

(3) Chemical and physical properties, including information on the range of polymer sizes 

(4) Dermal absorption; if significantly absorbed, then gross pathology and histopathology in skin and other 
major organ systems associated with repeated exposures, and dermal reproductive and developmental 
toxicity data1 

(5) Dermal irritation and sensitization at concentration of use 

(6) UV absorption; if there is significant absorption, then a photosensitization study will be needed 

(7) If significantly absorbed, two genotoxicity assays, one in a mammalian system; if positive, then a 2-year 
dermal carcinogenesis assay performed using NTP methods is needed; and 

(8) Ocular toxicity data, if available 

1Gross pathology and histopathology in skin and other major organ systems associated with repeated 
exposures are data that would be expected from what is commonly referred to as a 28-day dermal toxicity 
study.  The CIR Expert Panel is concerned that specifying a type of study may inhibit those who want to 
gather data using other study designs.  For example, the Expert Panel would consider a dermal reproductive 
and developmental toxicity study in which gross pathology and histopathology data are gathered on the F0 
generation to be sufficient if done at or above current concentrations of use of the ingredient. 
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Current and historical frequency and concentration of use for Sodium Polynaphthalenesulfonate according to duration and exposure. 

 # of Uses Max Conc of Use (%) 
 20191 19982 20193 19992 
Totals* 12 50 0.000051-0.19 0.1-0.3 
Duration of Use     
Leave-On 11 50 0.036-0.1 0.1-0.3 
Rinse-Off 1 NR 0.000051-0.19 NR 
Diluted for (Bath) Use NR NR NR NR 
Exposure Type     
Eye Area 2 12 NR 0.1-0.3 
Incidental  Ingestion NR 1 NR NR 
Incidental Inhalation-Spray NR 1a 0.036; 0.1a NR 
Incidental Inhalation-Powder NR NR NR NR 
Dermal Contact 9 41 0.0074-0.027 0.1-0.3 
Deodorant (underarm) NR NR NR NR 
Hair - Non-Coloring 2 NR 0.008-0.1 NR 
Hair-Coloring NR NR 0.000051-0.19 NR 
Nail NR NR NR NR 
Mucous Membrane NR 1 0.0074 NR 
Baby Products NR NR NR NR 

 
*Because this ingredient may be used in cosmetics with multiple exposure types, the sum of all exposure types may not equal the sum of total uses. 
a It is possible these products are sprays, but it is not specified whether the reported uses are sprays. 
NR – not reported  
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New Data – Sodium Naphthalenesulfonate and Sodium Polynaphthalenesulfonate 
 

Definition and Structure 

 

Figure 1.  

Sodium Naphthalenesulfonate (CAS No. 532-05-5 or 1321-69-3) functions as a surfactant – hydrotrope in cosmetic products, 
and is defined as the sodium salt of 2-naphthalene sulfonic acid that conforms to the formula in Figure 1.1 

Sodium Polynaphthalenesulfonate (CAS No. 9084-06-4) functions as an emulsion stabilizer, surfactant – dispersing agent, and 
a surfactant – hydrotrope in cosmetic products.1  It is defined as the sodium salt of the product obtained by the condensation 
polymerization of 2-naphthalene sulfonic acid and formaldehyde. 

 

Cosmetic Use 

Sodium Polynaphthalenesulfonate and Sodium Naphthalenesulfonate are not restricted from use in any way under the rules 
governing cosmetic products in the European Union.2 
 
In a human health tier II assessment of polymers prepared from formaldehyde monomers that included Sodium 
Polynaphthalenesulfonate, the Australian government’s National Industrial Chemicals Notification and Assessment Scheme 
(NICNAS) recommended that “products containing the polymers in the group with more than 0.05% free or readily available 
formaldehyde should be labelled in accordance with [Australian] state and territory legislation.”3  NICNAS advised consumers 
to use products containing these polymers according to the instructions on the label. 
 
Non-Cosmetic Use 

The NICNAS human health tier II assessment noted the use of Sodium Polynaphthalenesulfonate in coatings, cosmetic 
products, and consumer products such as fabric softeners, surface liquid cleaners, and dishwashing liquids.3   
The United States (US) Food and Drug Administration (FDA) has approved the use of Sodium Naphthalenesulfonate in 
indirect food additives (adhesives, components of coatings, and adjuvants-sanitizing solutions (21CFR§175.105, 
21CFR§178.1010).  The US FDA has also approved the use of Sodium Polynaphthalenesulfonate in indirect food additives 
(paper and paperboard components, polymers, adjuvants - emulsifiers and/or surface-active agents and surface lubricants 
(21CFR§176.180, 21CFR§177.1210, 21CFR§177.1650, 21CFR§177.2600, 21CFR§178.3400, 21CFR§178.3910). 
 
Acute Toxicity 

Based on a Danish quantitative structure-activity relationship (QSAR) database evaluation, the oral LD50 for Sodium 
Naphthalenesulfonate is predicted to be 4100 mg/kg bw in rats.4 

Genotoxicity 

Based on a Danish QSAR database evaluation, genotoxicity (chromosome aberrations) following exposure to Sodium 
Naphthalenesulfonate was predicted to be negative in Chinese hamster ovary cells.4 
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2019 FDA VCRP Raw Data 
03F - Mascara SODIUM 

POLYNAPHTHALENESULFONATE 
1 

03G - Other Eye Makeup Preparations SODIUM 
POLYNAPHTHALENESULFONATE 

1 

05A - Hair Conditioner SODIUM 
POLYNAPHTHALENESULFONATE 

1 

05I - Other Hair Preparations SODIUM 
POLYNAPHTHALENESULFONATE 

1 

07A - Blushers (all types) SODIUM 
POLYNAPHTHALENESULFONATE 

1 

07D - Leg and Body Paints SODIUM 
POLYNAPHTHALENESULFONATE 

7 
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Concentration of Use by FDA Product Category* 
Sodium Naphthalene Sulfonate and Sodium Polynaphthalene Sulfonate 

 
Ingredient Product Category Maximum 

Concentration of Use 
Sodium Polynaphthalene Sulfonate Hair conditioners 0.013-0.1% 
Sodium Polynaphthalene Sulfonate Hair sprays 

     Pump spray 
 
0.036% 

Sodium Polynaphthalene Sulfonate Shampoos (noncoloring) 0.008-0.027% 
Sodium Polynaphthalene Sulfonate Tonics, dressings and other hair 

grooming aids 
0.1% 

Sodium Polynaphthalene Sulfonate Hair rinses (coloring) 0.000051-0.19% 
Sodium Polynaphthalene Sulfonate Bath soaps and detergents 0.0074% 
Sodium Polynaphthalene Sulfonate Skin cleansing (cold creams, cleansing 

lotions, liquids and pads) 
0.027% 

*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 2018 
Table prepared January 31, 2019  
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