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August 22, 2019
Re-Review of the Safety Assessment of Sulfites

The CIR Expert Panel first reviewed the safety of Sulfites in 2003. The Panel concluded that Ammonium
Bisulfite, Ammonium Sulfite, Potassium Metabisulfite, Potassium Sulfite, Sodium Bisulfite, Sodium
Metabisulfite, and Sodium Sulfite are safe as used in cosmetic formulations. The original report is included for
your use (identified as sulfit092019orig in the pdf). Minutes from the deliberations of the original review are
also included (sulfit092019min_orig).
Because it has been at least 15 years since the safety assessment was published, in accordance with CIR
Procedures, the Panel should consider whether the safety assessment of Sulfites should be reopened. An
exhaustive search of the world’s literature was performed for studies dated 1998 forward (sulfit092019strat). A
brief synopsis of the relevant data is enclosed (sulfit092019newdata).
Also included for your review are current and historical use data (sulfit092019usetbl). In the 2003 original
report and in 2019, Sodium Sulfite is the ingredient with the highest frequency of use (FOU). The FOU for this
ingredient in the original report increased from 911 to a value of 1679 in 2019. A substantial decrease in the
FOU from 348 to 2 in 2019, is reported for Sodium Metabisulfite. Of the ingredients reviewed in the 2003
report, Sodium Metabisulfite had the second highest use concentration (14% in rinse-off products). In 2019, this
ingredient is reported to be used at substantially lower concentrations, of up to 0.6% in these products.
Ammonium Bisulfite was reported to be used at a concentration of 32% (rinse-off product) in the original
report; this was the highest reported sulfite concentration at that time. No concentration of use is reported for
this ingredient in 2019. The sulfite with the highest reported use concentration in 2019 is Sodium Sulfite; it is
reported to be used at concentrations up to 3% in rinse-off products. This was also the highest use concentration
of Sodium Sulfite in the 2003 original report. The results of the recent concentration of use survey conducted by
the Council and the 2019 FDA VCRP data are included with this submission (sulfit092019conc;
sulfit092019FDA).
The included data profile identifies information from the original report, as well as any new information that
was identified since that original report was issued (sulfit092019prof).
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.

__________________________________________________________________________________________
1620 L Street, NW, Suite 1200, Washington, DC 20036
(Main) 202-331-0651 (Fax) 202-331-0088
(Email) cirinfo@cir-safety.org (Website) www.cir-safety.org
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Sulfites (1998 forward) – 7/23-24/2019]
Ingredient

EU

ECHA

IUCLID

SIDS

HPVIS

NICNAS

Ammonium Bisulfite

10192-30-0

Yes

9/4

2/1

No

Yes

No Dossier

No

No

No

Yes

NTIS NTP WHO

FAO

ECETOC

No

No

No

No

No

Ammonium Sulfite

10196-04-0

Yes

16/0

3/1

Yes*

Yes

No Dossier

No

No

No

Yes

No

No

No

No

No

Yes

37/7

8/3

Yes**

Yes

No Dossier

No

No

Potassium Sulfite

16731-55-8;
4429-42-9
10117-38-1;
23873-77-0
7631-90-5

No

Yes

No

No

Yes

Yes

No

Yes

3/0

2/1

Yes*

Yes

No Dossier

No

No

No

Yes

No

No

No

Yes

No

Yes

796/2

47/4

Yes**

Yes

No Dossier

No

No

No

Yes

No

No

Yes

Yes

No

Sodium Metabisulfite

7681-57-4;
7757-74-6
7757-83-7

Yes

302/13

17/3

Yes**

Yes

No Dossier

No

Yes

No

Yes

No

No

Yes

Yes

No

Yes

426/15

Yes
No
Yes
No
Yes*/
No Dossier
Yes
No
**
*Ammonium Sulfite, Potassium Sulfite, and Sodium Sulfite are color additives (for food use) exempt from certification.
** Potassium Metabisulfite, Sodium Bisulfite, Sodium Metabisulfite, and Sodium Sulfite are GRAS as preservatives in food.
ECHA
Ammonium Bisulfite – Dossier evaluation status (ECHA’s dossier evaluation process covers compliance checks and the examination of testing proposals.)
Ammonium Sulfite – No Dossier
Potassium Metabisulfite – Dossier evaluation status
Potassium Sulfite – Dossier evaluation status
Sodium Bisulfite – Dossier evaluation status
Sodium Metabisulfite – No Dossier
Sodium Sulfite – Dossier evaluation status

No

Yes

Yes

No

Potassium Metabisulfite
Sodium Bisulfite
Sodium Sulfite

CAS #

InfoBase PubMed TOXNET FDA

15/1

Search Strategy
[document search strategy used for PubMed and Toxnet]
[identify total # of hits /# hits that were useful or examined for usefulness]
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LINKS
InfoBase (self-reminder that this info has been accessed; not a public website) - http://www.personalcarecouncil.org/science-safety/line-infobase
PubMed (usually a combined search for all ingredients in report; list # of this/# useful) - http://www.ncbi.nlm.nih.gov/pubmed
Toxnet databases (usually a combined search for all ingredients in report; list # of this/# useful) – https://toxnet.nlm.nih.gov/ (includes Toxline; HSDB; ChemIDPlus; DAR;
IRIS; CCRIS; CPDB; GENE-TOX)
FDA databases – http://www.accessdata.fda.gov/scripts/cdrh/cfdocs/cfcfr/cfrsearch.cfm (CFR); then,
list of all databases: http://www.fda.gov/ForIndustry/FDABasicsforIndustry/ucm234631.htm; then,
http://www.accessdata.fda.gov/scripts/fcn/fcnnavigation.cfm?rpt=eafuslisting&displayall=true (EAFUS);
http://www.fda.gov/food/ingredientspackaginglabeling/gras/default.htm (GRAS);
http://www.fda.gov/food/ingredientspackaginglabeling/gras/scogs/ucm2006852.htm (SCOGS database);
http://www.accessdata.fda.gov/scripts/fdcc/?set=IndirectAdditives (indirect food additives list);
http://www.fda.gov/Drugs/InformationOnDrugs/default.htm (drug approvals and database);
http://www.fda.gov/downloads/AboutFDA/CentersOffices/CDER/UCM135688.pdf (OTC ingredient list);
http://www.accessdata.fda.gov/scripts/cder/iig/ (inactive ingredients approved for drugs)
EU (European Union); check CosIng (cosmetic ingredient database) for restrictions and SCCS (Scientific Committee for Consumer Safety) opinions http://ec.europa.eu/growth/tools-databases/cosing/
CosIng - https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:02009R1223-20160812
ECHA (European Chemicals Agency – REACH dossiers) – http://echa.europa.eu/information-on-chemicals;jsessionid=A978100B4E4CC39C78C93A851EB3E3C7.live1
IUCLID (International Uniform Chemical Information Database) - https://iuclid6.echa.europa.eu/search
OECD SIDS documents (Organisation for Economic Co-operation and Development Screening Info Data Sets)- http://webnet.oecd.org/hpv/ui/Search.aspx
HPVIS (EPA High-Production Volume Info Systems) - https://iaspub.epa.gov/oppthpv/public_search.html_page
NICNAS (Australian National Industrial Chemical Notification and Assessment Scheme)- https://www.nicnas.gov.au/
NTIS (National Technical Information Service) - http://www.ntis.gov/
NTP (National Toxicology Program ) - http://ntp.niehs.nih.gov/
WHO (World Health Organization) technical reports - http://www.who.int/biologicals/technical_report_series/en/
FAO (Food and Agriculture Organization of the United Nations) - http://www.fao.org/food/food-safety-quality/scientific-advice/jecfa/jecfa-additives/en/ (FAO);
FEMA (Flavor & Extract Manufacturers Association) - http://www.femaflavor.org/search/apachesolr_search/
Web – perform general search; may find technical data sheets, published reports, etc
ECETOC (European Center for Ecotoxicology and Toxicology Database) - http://www.ecetoc.org/
Botanical Websites, if applicable
Dr. Duke’s https://phytochem.nal.usda.gov/phytochem/search
Taxonomy database - http://www.ncbi.nlm.nih.gov/taxonomy
GRIN (U.S. National Plant Germplasm System) - https://npgsweb.ars-grin.gov/gringlobal/taxon/taxonomysimple.aspx
Sigma Aldrich plant profiler http://www.sigmaaldrich.com/life-science/nutrition-research/learning-center/plant-profiler.html

Distributed for Comment Only -- Do Not Cite or Quote

Fragrance Websites, if applicable
IFRA (International Fragrance Association) – http://www.ifraorg.org/
RIFM (the Research Institute for Fragrance Materials) should be contacted
Qualifiers
Absorption
Acute
Allergy
Allergic
Allergenic
Cancer
Carcinogen
Chronic
Development
Developmental
Excretion
Genotoxic
Irritation
Metabolism
Mutagen
Mutagenic
Penetration
Percutaneous
Pharmacokinetic
Repeated dose
Reproduction
Reproductive
Sensitization
Skin
Subchronic
Teratogen
Teratogenic
Toxic
Toxicity
Toxicokinetic
Toxicology
Tumor
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December 2-3, 1998 CIR Expert Panel Meeting (69th)
Sodium Sulfite, Potassium Sulfite, Ammonium Sulfite,
Sodium Bisulfite, Ammonium Bisulfite, Sodium Metabisulfite,
and Potassium Metabisulfite
The Belsito and Schroeter Teams issued the following informal data requests:
(1) Concentration of use
(2) Irritation and sensitization
(3) Impurities
(4) Contact urticaria
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March 3-4, 1999 CIR Expert Panel Meeting (70th)
Sodium Sulfite, Potassium Sulfite, Ammonium Sulfite,
Sodium Bisulfite, Ammonium Bisulfite, Sodium Metabisulfite,
and Potassium Metabisulfite
Dr. Belsito recalled that the following informal data requests were issued by his Team at the December 2,
1998 Team meeting.
(1) Concentration of use
(2) Irritation and sensitization
(3) Impurities
(4) Contact urticaria
He also said that these four issues have been addressed, and that his Team determined that the seven ingredients
being reviewed are safe as used.
Dr. Belsito noted that the patch test data on 1% Sodium Sulfite and 1% Sodium Metabisulfite are negative,
by and large, and that the Panel is looking at a use concentration of 0.5% (with wash off at 32%). Additionally, he
noted that impurities data were not provided and also acknowledged that Sodium Sulfite, Sodium Bisulfite, Sodium
Metabisulfite, and Potassium Metabisulfite are GRAS ingredients. In the absence of impurities data, Dr. Belsito=s
Team determined that the impurities that would be acceptable in a cosmetic product could be defined.
Dr. Belsito indicated that his Team’s concern about contact urticaria was based on reports indicating that
these ingredients cause anaphylactic reactions in asthmatics when ingested. He said that this does not seem to be
much of a problem because this may not be an IgE-mediated event, these ingredients don’t seem to cause contact
urticaria when applied to the skin, and these ingredients are GRAS ingredients.
Dr. Schroeter said that Sodium Bisulfite should not be regarded as safe as used because there is concern
regarding the genotoxicity of this ingredient. He noted that data included in the CIR report indicate that Sodium
Bisulfite is mutagenic in mammalian systems and that his Team determined that a two-year carcinogenicity study on
this ingredient is needed.
Dr. Belsito asked if there is any concern about the toxicity of Sodium and Potassium Metabisulfite.
Dr. Schroeter noted that mutagenicity test results for these two ingredients were negative.
Dr. Belsito wanted to know how bisulfites and metabisulfites differ chemically.
Dr. Andersen recommended that the Panel issue an insufficient data announcement, focusing on the data on
bisulfites that are needed (2-year dermal carcinogenicity study).
Dr. McEwen noted that data on some product containing Sodium Bisulfite that was tested for
carcinogenicity may be available, because Sodium Bisulfite is used in hair dyes and a number of carcinogenicity
studies have been done on hair dyes. He also said that he did not know whether data on hair dye products containing
Sodium Bisulfite would be sufficient for addressing the Panel’s concern about the carcinogenicity of this ingredient.
Dr. McEwen recalled that the data on the carcinogenicity of hair dyes have already been submitted to CIR, and
noted that he would have to confirm the composition of the formulation that was actually tested.
Dr. Klaassen recalled that an inhalation study on a combination of benz[a]pyrene and sulfate, sulfite, or
bisulfite was done in Germany approximately 15 or 20 years ago. He noted that his study might be relevant and that
he would attempt to locate it, that is, if it is not referenced in the CIR report.
The Panel voted unanimously in favor of issuing an insufficient data announcement with the following data
request on Sodium Bisulfite:
(1) A 2-year dermal carcinogenicity study on Sodium Bisulfite according to NTP
methods
The Panel did not request data on any of the remaining ingredients, listed as follows, that are included in this
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review: Sodium Sulfite, Potassium Sulfite, Ammonium Sulfite, Ammonium Bisulfite, Sodium Metabisulfite, and
Potassium Metabisulfite.
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September 9-10, 1999 CIR Expert Panel Meeting (72th)
Sodium Sulfite, Potassium Sulfite, Ammonium Sulfite,
Sodium Bisulfite, Ammonium Bisulfite, Sodium Metabisulfite,
and Potassium Metabisulfite
Dr. Schroeter recalled that an Insufficient Data Announcement with a single data request (2-year dermal
carcinogenicity study on Sodium Bisulfite according to NTP methods) was issued at the March 3-4, 1999 Panel
meeting and that, to date, this study has not been received. He also noted that the following data, which have been
incorporated into the CIR report, were received since the March Panel meeting: (1) ingredient use data, (2) human
repeat insult patch test (HRIPT) - hair color containing 0.64% sodium sulfite, and (3) HRIPT - topical feminine
cream containing 0.5% sodium sulfite.
Dr. Schroeter stated that his Team is still concerned about the potential DNA-damaging property of Sodium
Bisulfite on the skin. However, he acknowledged that Sodium Bisulfite is used in hair dyes and, as such, can be
described as safe as used. Dr. Schroeter also noted that his Team determined that a 2-year dermal carcinogenicity
according to NTP methods is needed to support the safety of other uses of Sodium Bisulfite as well as Ammonium
Bisulfite. He then proposed the following conclusion: Sodium Sulfite, Ammonium Sulfite, Potassium Sulfite,
Sodium Metabisulfite, and Potassium Metabisulfite are safe as used in cosmetic formulations. Sodium Bisulfite is
safe for use in hair dyes, but additional data are needed to support the safety of other uses. The available data are
insufficient to support the safety of Ammonium Bisulfite. The additional data needed is a 2-year dermal
carcinogenicity study.
Dr. Belsito said that his Team concluded that the ingredients in the Sodium Sulfite group are safe as used.
He also said that the following points supporting this conclusion were made during his Team’s review (1) Sodium
Bisulfite is a GRAS ingredient. (2) Both positive and negative mutagenicity data on Sodium Bisulfite exist, an
observation that the Team was unable to understand. (3) All of the other members of the group had negative
carcinogenicity studies. (4) It is likely that the Bisulfite, and not Sodium, is acting as a carcinogen. Thus, the
question relating to why the other Bisulfites are benign arose. (5) An equilibrium exists, where metabisulfite ↔
bisulfite ↔ sulfite. Thus, it would be difficult to conclude that most of the ingredients in the group are safe and that
one is unsafe, considering that this equilibrium will exist for all of the ingredients in cosmetic formulations.
Dr. Schroeter reiterated his Team’s concern over the DNA-damaging property of Sodium Bisulfite.
Dr. Belsito said that this property was not associated with the other bisulfites that were studied.
Dr. Shank said that the DNA-damaging effect is pH-related.
Dr. Slaga noted that at pH 9, the species is all sulfite; the species is all bisulfite at < pH 5.
Dr. Belsito suggested that restrictions could be established based on the pH range that is found to be safe.
Dr. Slaga said that a substance with a pH of > 9 on the skin would be harmful.
Dr. Shank said that there is some confusion over the bisulfite ↔ sulfite equilibrium. He noted that a Sodium
Sulfite solution at pH 7 or 5 does not deaminate pyrimidines, but that Sodium Bisulfite does. Therefore, the
chemical activity of the two is not the same at a given pH. Dr. Shank added that if one tries to deaminate cytosine
with Sodium Sulfite instead of Sodium Bisulfite under exactly the same conditions, the reaction does not work.
Sodium Sulfite does not deaminate the cytosine in DNA. He also noted that the standard use of Sodium Bisulfite by
DNA chemists is to remove the amino group from cytosine in order to convert it to uracil. Therefore, Sodium
Bisulfite should be a mutagen, and this was the case in half of the mutagenicity tests. Sodium Sulfite was not a
mutagen. Dr. Shank reiterated that there is a problem with the argument relating to the equilibrium between
metabisulfite, bisulfite, and sulfite. The reactivity does not agree with the equilibrium - pH data.
Dr. Klaassen recommended inclusion of the preceding comments by Dr. Shank in the report discussion.
Dr. Schroeter agreed that the effect of pH on the bisulfite ↔ sulfite equilibrium should be included in the
report discussion.
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Dr. Andersen noted that the additional information on chemistry was provided to the Panel yesterday, and
could be added to the report. He also agreed that Dr. Shank’s comments on deamination activity should be
incorporated.
Dr. Belsito wanted to know why metabisulfite and bisulfite behave differently in terms of DNA effects.
Dr. Shank said that he is not aware of any reports on metabisulfite versus bisulfite in terms of DNA effects.
Dr. Belsito wanted to know if the Schroeter Team concluded that the metabisulfites are safe, considering the
absence of data on DNA effects.
Drs. Shank and Schroeter noted that the Panel does not have any data that would support an unsafe
conclusion on metabisulfites.
Dr. Belsito wanted to know if it could be said that metabisulfite is converted to bisulfite.
Dr. Shank said that this reaction (metabisulfite ↔ bisulfite) is questionable.
Dr. McEwen noted that data from short-term assays support a concern about the potential mutagenicity of
bisulfites. He also noted the lack of activity of the sulfite in the short-term assays and experimental evidence that
the sulfite does not deaminate cytosine. With this in mind, Dr. McEwen said that further information would be
needed before the use of bisulfites in leave-on products could be approved.
Dr. McEwen requested that Ammonium Bisulfite have an exemption for permanent wave products. He
added that the potential for skin contact with Ammonium Bisulfite in a permanent wave product would be very
slight, as would be the case for Sodium Bisulfite in hair colorants. Thus, if Sodium Bisulfite is considered safe for
use in hair dyes, then Ammonium Bisulfite should be considered safe for use in permanent wave products.
Dr. Belsito expressed concern over any decision to declare metabisulfites safe, given the level of concern
about the safety of bisulfites that is evident. He also suggested that a chemist be invited to address any concerns that
are related to sulfite vs. bisulfite chemistry (including any reactions between the two), and that someone also be
invited to explain why Sodium Bisulfite was positive in some mutagenicity assays and negative in others. Dr.
Belsito recommended that the Panel’s review of this ingredient group be tabled until presentations to the Panel have
been made.
The Panel voted unanimously in favor of tabling the report on the Sodium Sulfite ingredient family, pending
presentations to the Panel on sulfite vs. bisulfite chemistry and the mixed mutagenicity test results on Sodium
Bisulfite.
Dr. Shank noted that no percutaneous absorption data are included in the CIR report and recommended that
the Panel request a dermal absorption study with [35S]-labeled compounds. He stated that this study would be done
instead of the 2-year dermal carcinogenicity study on Sodium Bisulfite that was requested in the Insufficient Data
Announcement.
Dr. Belsito asked if dermal absorption data would essentially erase any concern about the dermal
carcinogenicity of Sodium Bisulfite.
Dr. Shank said that the dermal absorption data would provide an opportunity to demonstrate that the
concentration of Sodium Bisulfite applied in a formulation would never reach significantly high levels that would
result in the deamination of DNA in the skin. He also said that if the Panel is not satisfied with this approach, then a
deamination study could be done, looking for uracil in skin DNA.
Dr. Belsito wanted to know whether it is likely that Sodium Bisulfite will pass through the stratum corneum.
Dr. Shank predicted that the rate of absorption of Sodium Bisulfite (in formulation) through the skin would
be so slow that there wouldn’t be enough bisulfite ion to deaminate the DNA.
Dr. Bergfeld wanted to know how CIR will proceed at this point, taking into consideration the Panel’s
recommendations.
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Dr. Andersen solicited the Panel’s guidance in selecting individuals to address the Panel on the issues
relating to sulfite and bisulfite chemistry and the mixed results for Sodium Bisulfite in mutagenicity assays.
Dr. McEwen said that the relationship of using bisulfite as a research tool versus any potential for in vivo
harm is the concern that needs to be addressed, and finding a person who could address this concern would probably
be difficult. He said that finding a person to address the chemistry of products containing bisulfites should not be a
problem.
Dr. Belsito said that if industry could provide a study indicating that Sodium Bisulfite does not penetrate the
skin at the maximum concentration for leave-on use of this ingredient and that there is no deamination of DNA in
the skin, these data would resolve the issue of carcinogenicity. Thus, after reviewing these data, there would not
necessarily be any need for chemistry data. However, in the absence of these data, Dr. Belsito said that it would be
helpful to know the relative ratio of the various products that will be formed in a cosmetic formulation over a pH
range that one would expect in a cosmetic product.
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December 20-21, 1999 CIR Expert Panel Meeting (73rd)
Sodium Sulfite, Potassium Sulfite, Ammonium Sulfite,
Sodium Bisulfite, Ammonium Bisulfite, Sodium Metabisulfite,
and Potassium Metabisulfite
Dr. Bergfeld noted that Dr. Charles Warner, FDA, gave a presentation on the equilibrium chemistry of
sulfurous acid, sulfur dioxide, bisulfite, sulfite, and metabisulfite at yesterday’s Team meetings. This presentation is
summarized in the section on Team Meeting Minutes at the end of this document. Dr. Belsito recalled that during
the review of this group of ingredients at the September 9-10, 1999 Panel meeting, the Panel focused on the issue of
bisulfite genotoxicity and the lack of genotoxic potential associated with sulfites and metabisulfites. Furthermore,
Dr. Belsito indicated that after reviewing information indicating the existence of an equilibrium between sulfite,
bisulfite, and metabisulfite, the Panel requested assistance in learning more about the chemistry of these reactions.
He also noted that Dr. Warner discussed with the Panel how the effects of pH in the presence or absence of water
produce an equilibrium between the sulfite, bisulfite, and the metabisulfite.
The Panel also learned from Dr. Warner’s presentation that a very rapid bioconversion of sulfites to sulfates
occurs in vivo, to a greater extent in rats than in humans. With this in mind, Dr. Belsito said that the Panel
recognized the need to review the genotoxicity data on bisulfites again. Upon completion of this review, it was
noted that all of the in vivo genotoxicity studies were negative, whereas, the positive genotoxicity studies were in
vitro studies. Dr. Belsito said that this was thought to have been an effect of bioconversion, though bioconversion
was not studied in either of the genotoxicity tests.
Dr. Belsito said that the Panel does not have skin penetration data on the ingredients being reviewed.
However, his Team determined that penetration of these highly charged particles would be poor. Dr. Belsito also
noted that these ingredients are used at low concentrations in leave-on products, < 0.5%, but are used at higher
concentrations in hair wave sets.
Dr. Belsito called the Panel’s attention to studies in the section on Phototoxicity. He noted that these studies
would be more properly referred to as cellular toxicity studies indicating a membrane effect of sulfites on
erythrocytes that have been exposed to light. It was requested that these studies be moved to the section on Cellular
Toxicity. Dr. Belsito emphasized that these studies should not be considered phototoxicity tests that can be used as
a model in the future.
The Panel voted unanimously in favor of issuing a Tentative Report with the conclusion that Sodium Sulfite,
Potassium Sulfite, Ammonium Sulfite, Sodium Bisulfite, Ammonium Bisulfite, Sodium Metabisulfite, and
Potassium Metabisulfite are safe as used in cosmetic formulations.
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May 18-19, 2000 CIR Expert Panel Meeting (75th)
Sodium Sulfite, Potassium Sulfite, Ammonium Sulfite,
Sodium Bisulfite, Ammonium Bisulfite, Sodium Metabisulfite,
and Potassium Metabisulfite
Dr. Belsito stated that the Panel issued a Tentative Report with a safe as used conclusion at the December 2021, 1999 Panel meeting, and that no comments on the report were received during the 90-day comment period.
Dr. Belsito also noted that because of the ingredient use product categories indicated in the FDA database
(see Cosmetic Use section of report), it appears that the ingredients being reviewed could be used in aerosolized
products. However, he added that information provided by CTFA indicates that none of the products within those
broad categories are spray products. Dr. Belsito requested that this point of clarification be included in the Cosmetic
Use section as well as the report discussion. In the Cosmetic Use section, he favored identifying each product
category in Table 3 that includes sprays with an asterisk and inserting a footnote indicating that neither of the
products in these categories that were reported to CTFA as being used were sprays.
The Panel concluded that Sodium Sulfite, Potassium Sulfite, Ammonium Sulfite, Sodium Bisulfite, Sodium
Metabisulfite, and Potassium Metabisulfite are safe as used in cosmetic formulations and voted unanimously in
favor of issuing a Final Report on this ingredient group.
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Table #. Current and historical frequency and concentration of use of Sulfites according to duration and exposure
# of Uses
Max Conc of Use (%)
# of Uses
Max Conc of Use (%)
Ammonium Bisulfite
Potassium Metabisulfite
2019 1
2003 2
2019 3
2003 2
2019 1
2003 2
2019 3
2003 2
Totals*
1
NR
NR
32
NR
1
0.35
NR
Duration of Use
Leave-On
NR
NR
NR
NR
NR
NR
NR
NR
Rinse-Off
1
NR
NR
32
NR
1
0.35
NR
Diluted for (Bath) Use
NR
NR
NR
NR
NR
NR
NR
NR
Exposure Type
Eye Area
NR
NR
NR
NR
NR
NR
NR
NR
Incidental Ingestion
NR
NR
NR
NR
NR
NR
NR
NR
Incidental Inhalation-Spray
NR
NR
NR
NR
NR
NR
NR
NR
Incidental Inhalation-Powder
NR
NR
NR
NR
NR
NR
NR
NR
Dermal Contact
NR
NR
NR
NR
NR
NR
NR
NR
Deodorant (underarm)
NR
NR
NR
NR
NR
NR
NR
NR
Hair - Non-Coloring
1
NR
NR
32
NR
1
0.35
NR
Hair-Coloring
NR
NR
NR
NR
NR
NR
NR
NR
Nail
NR
NR
NR
NR
NR
NR
NR
NR
Mucous Membrane
NR
NR
NR
NR
NR
NR
NR
NR
Baby Products
NR
NR
NR
NR
NR
NR
NR
NR
Potassium Sulfite
Sodium Bisulfite
2019 1
2003 2
2019 3
2003 2
2019 1
2003 2
2019 3
2003 2
Totals*
2
1
NR
NR
59
58
0.0013-0.1
0.03-0.7
Duration of Use
Leave-On
2
NR
NR
NR
38
6
0.0013-0.1
0.03-0.3
Rinse-Off
NR
1
NR
NR
21
51
0.013
0.1-0.7
Diluted for (Bath) Use
NR
NR
NR
NR
NR
1
NR
NR
Exposure Type
Eye Area
NR
NR
NR
NR
6
NR
NR
NR
Incidental Ingestion
NR
NR
NR
NR
NR
NR
NR
NR
Incidental Inhalation-Spray
1a
NR
NR
NR
8 a ;19 c
1a
0.0013a
0.03 a;0.05 c
Incidental Inhalation-Powder
NR
NR
NR
NR
19 c
NR
0.02 b
0.05 c
Dermal Contact
2
NR
NR
NR
57
7
0.02
0.05-0.3
Deodorant (underarm)
1a
NR
NR
NR
NR
NR
NR
NR
Hair - Non-Coloring
NR
1
NR
NR
2
2
0.0013-0.1
0.03
Hair-Coloring
NR
NR
NR
NR
NR
49
NR
0.7
Nail
NR
NR
NR
NR
NR
NR
NR
NR
Mucous Membrane
NR
NR
NR
NR
15
1
NR
NR
Baby Products
NR
NR
NR
NR
NR
NR
NR
NR
Sodium Metabisulfite
Sodium Sulfite
2019 1
2003 2
2019 3
2003 2
2019 1
2003 2
2019 3
2003 2
Totals*
2
348
0.000005-0.6
0.003-14
1679
911
0.000001-3
0.01-3
Duration of Use
Leave-On
2
28
0.0001-0.25
0.003-0.4
121
3
0.0000051-0.12
0.1-0.4
Rinse-Off
NR
312
0.000005-0.6
0.1-14
1557
906
0.000001-3
0.01-3
Diluted for (Bath) Use
NR
8
NR
NR
1
2
NR
NR
Exposure Type
Eye Area
NR
1
0.003-0.03
NR
12
NR
0.03
NR
Incidental Ingestion
NR
NR
0.003
NR
NR
NR
0.0015
NR
Incidental Inhalation-Spray
1 a ;1 c
12a ;2 c
0.02-0.25
0.00342a ;38 c
NR
0.00000510.1a
a
c
a
0.3 ;0.003
0.002
Incidental Inhalation-Powder
1c
2c
0.0001;0.0010.003 c
NR
NR
0.00001-0.12 b
NR
0.12 b
Dermal Contact
2
34
0.0001-0.25
0.003-0.4
164
5
0.00001-3
0.1-0.4
Deodorant (underarm)
NR
7a
0.04
0.1a
NR
NR
NR
NR
Hair - Non-Coloring
NR
3
0.0000050.1-14
10
12
0.000001-0.35
0.01
0.00011
Hair-Coloring
NR
310
0.29-0.6
NR
1503
893
0.05-1.1
0.5-3
Nail
NR
1
NR
NR
1
1
NR
NR
Mucous Membrane
NR
8
0.00041-0.1
NR
41
3
0.00005-0.0015
0.2
Baby Products
NR
NR
NR
NR
NR
NR
0.00001
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.
a
It is possible these products are sprays, but it is not specified whether the reported uses are sprays.
b
It is possible these products are powders, but it is not specified whether the reported uses are powders.
c
Not specified whether a spray or a powder, but it is possible the use can be as a spray or a powder, there fore the information is captured in both
categories
NR – no reported use
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New Data – Sodium Sulfite and 6 other Sulfites

Structure

Figure 1. Sulfites (wherein “M” is sodium, potassium, ammonium, or a proton)
Short-Term Toxicity
Animal
Oral
Sodium Metabisulfite
Groups of 10 male and 10 female rats were administered biscuits containing Sodium Metabisulfite at levels of 0 (control), 10,
35, and 75% (corresponding to 10 - 15, 35 - 45, 150 - 170, and 310 - 340 mg/kg diet).1 For each concentration of Sodium
Metabisulfite administered, the concentrations of supplements in the diet were: casein + DL-methionine (13% + 0.1%), sugar
(6%), minerals (1%), and vitamins (1%). The animals were fed the diets for 28 days. Biscuits made with Sodium
Metabisulfite (0.29 kg/100 g of flour) were ground and mixed with supplements of protein, sugar, vitamins, and minerals to
obtain a nutritionally adequate rat diet. None of the animals died, and no clinical abnormalities were reported. Growth rate,
food consumption and food conversion efficiency were not affected by treatment. No dose-related changes in the following
parameters were observed: hematology, clinical chemistry, ocular examination, renal function, urinalysis, organ weights or
gross and microscopic examinations. The liver concentrations of vitamins A, B1, C, and E were not significantly changed,
except for an increase in vitamin E in males of the highest dose group after 28 days of exposure. Based on these data, the noobserved-adverse-effect level (NOAEL) of Sodium Metabisulfite in baked biscuits was judged to be 310 mg /kg or 25
mg/kg/day.
Inhalation
Sodium Metabisulfite
To investigate the toxicity of short-term Sodium Metabisulfite exposure, a 14-day inhalation study was performed.2 SpragueDawley rats were divided into the following 4 exposure groups: fresh air (negative control), and groups exposed for 14 days to
Sodium Metabisulfite at target concentrations of 5 mg/m3, 20 mg/m3, and 100 mg/m3. The animals were exposed 5 days per
week (6 h per day) for 10 days. The actual exposure concentrations of Sodium Metabisulfites were determined to be 5.5 ± 2.4
mg/m3, 29.3 ± 7.7 mg/m3, and 110 ± 38.9 mg/m3 in the low-, medium-, and high-exposure groups, respectively. When
compared to rats in the low- and medium-exposure groups, the body weight significantly decreased (P < 0.05) in the highexposure group on the 14th day of exposure. No other clinical symptoms were observed during the exposure. In all exposure
groups, short-term exposure resulted in no clear changes in any of the lung inflammatory responses factors. At histopathological examination of the liver, multifocal infiltration of mononuclear cells was observed in the control and Sodium
Metabisulfite exposure groups. There was no notable difference in the incidence rate and severity of this finding when the 3
exposure groups were compared to controls. Focal bile ductile hyperplasia was noted in 1of 4 rats in the low-dose group. A
diffuse type of steatosis was evident in a rat of the medium- and high-dose groups, but it was minimal in severity. In the lungs,
no specific abnormal findings were observed, although focal mineralization in the arterial wall was noted in a rat of the highdose group. According to the histopathological results, dosing with Sodium Metabisulfite did not cause any toxic effects in the
liver, lung, or nasal cavity.
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Subchronic Toxicity
Animal
Oral
Sodium Metabisulfite
Groups of 10 male and 10 female rats were administered biscuits consisting of Sodium Metabisulfite at levels of 0 (control),
10, 35, and 75% (corresponding to 10 - 15, 35 - 45, 150 – 170, and 310 - 340 mg sulfite/kg diet).1 The animals were fed the
diets for 85 days. The composition of the diet is the same as described in the short-term study above. None of the animals
died, and no clinical abnormalities were reported. Growth rate, food consumption and food conversion efficiency were not
affected by treatment. No dose-related changes in the following parameters were observed: hematology, clinical chemistry,
ocular examination, renal function, urinalysis, organ weights or gross and microscopic examinations. Clinical chemistry
results showed statistically significant differences between treated rats and controls in serum calcium, inorganic phosphate and
bilirubin in males, and in urea, uric acid and alkaline phosphatase in females. These differences were not considered to be
biologically significant, since they showed no clear dose relationship and all values were within the normal range for rats of
this strain and age. Based on these data, the NOAEL of sulfites in baked biscuits was judged to be 310 mg sulfite/kg or 25
mg/kg/day.
Developmental and Reproductive Toxicity
Animal
Oral
Sodium Metabisulfite
The effects of sodium metabisulfite on testicular function and morphometric values of epididymis were evaluated using groups
of 8 adult male Wistar rats.3 The experimental groups received Sodium Metabisulfite (in distilled water) by gavage at the
following doses for 28 consecutive days: 10 mg/kg, 100 mg/kg, and 260 mg/kg. An equal volume of normal saline was
administered to the control group via gavage. The rats were anaesthetized after 28 days and the left testis (with the head of
epididymis) was excised. The epididymis was analyzed for motility, morphology, and the number of sperms. Study results
showed that normal morphology, count, and motility of sperms and testosterone level were decreased in all of the groups dosed
with Sodium Metabisulfite. The serum level of testosterone (ng/ml) in the 260 mg/kg dose group decreased significantly (p =
0.001) in comparison with the control group. When compared to the control group, dosing with Sodium Metabisulfite resulted
in a statistically significant lower total number of spermatogonia, primary spermatocyte, spermatids, and Leydig cells. The
treated groups also showed a significant decrease in the mean diameter of the epididymal tubules and mean height of the
epithelial cell when compared to the controls. The data also revealed that normal morphology sperm percentage was reduced
significantly (p < 0.001) in the 100 mg/kg and 260 mg/kg dose groups. The immotile sperm were significantly increased (p <
0.001) in the 260 mg/kg dose group in comparison with the control group. In their conclusion, the authors suggested that
Sodium Metabisulfite decreases sperm production and has the potential to affect fertility adversely in male rats.3
A study on protection against Sodium Metabisulfite-induced testicular toxicity was performed.4 Three groups of 7 SpragueDawley rats were fed (by gavage) the following doses of Sodium Metabisulfite daily for a period of 7 weeks. 0.7 mg/kg/day, 7
mg/kg/day, and 70 mg/kg/day. The control group was dosed (by gavage) with distilled water. No change was identified in the
parameters of spermatozoa in the 0.7 mg/kg/day group. However, when compared to the control group, a significant (p < 0.05)
decrease was observed in the number of spermatozoa, percentage of normal morphology spermatozoa and percentage of motile
spermatozoa in the animals of the 2 higher dose groups (7 mg/kg/day and 70 mg/kg/day). The results also revealed a negligible
change in the testicle volumes in these 2 groups. The seminiferous tubules volumes were reduced by 25% and 26% in rats
exposed to 7 mg/kg/day and 70 mg/kg/day, respectively, when compared to the control group (p < 0.01). The results also
indicated that the total volume of the seminiferous tubule germinal epithelium decreased by values of 28% and 36% in the rats
that received 7 mg/kg/day and 70 mg/kg/day, respectively, when compared to the control group (p < 0.01).
Genotoxicity
In Vitro
Potassium Metabisulfite
The genotoxicity of Potassium Metabisulfite was evaluated in a chromosomal aberrations assay involving whole blood from
human subjects.5 Cell cultures were treated with 25, 50, 100, or 200 µg/ml concentrations of Potassium Metabisulfite (in twice
distilled water) for 24 h or 48 h. A negative control, a bromodeoxyuridine/5-bromo-2'-deoxyuridine (BrdU) control, and a
positive control (ethyl methanesulfonate) were included in the study. A solvent control was not used because Potassium
Metabisulfite was diluted with twice distilled water. The number of chromosomal aberrations was obtained by calculating the
percentage of metaphases from each concentration and treatment period that showed structural and/or numerical alterations.
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Potassium Metabisulfite induced structural chromosomal aberrations at all concentrations and exposure periods, when
compared with both negative and BrdU controls in a dose-dependent manner (P = 0.01 for 24 h and P = 0.05 for 48 h).
Potassium Metabisulfite induced structural chromosomal aberrations instead of numerical chromosomal aberrations.
Therefore, it did not increase the percentage of numerical chromosomal aberrations at any concentrations, except for the
highest concentration of 200 µg/ml (48-h treatment). However, Potassium Metabisulfite significantly increased the total
chromosomal aberrations frequencies (compared to the control group) in a dose-dependent manner (P = 0.008 for 24 h and P =
0.05 for 48 h). These results were comparable to those of the positive control. Potassium Metabisulfite decreased the mitotic
index when compared with both the negative and BrdU controls in a dose-dependent manner (P = 0.001 for 48-h treatment).
For the analysis of micronuclei in binucleated lymphocytes (micronucleus test), fresh human blood samples were used. The
test concentrations and durations of exposure were the same as those stated in the preceding experiment. Two-thousand
binucleated lymphocytes were scored from each donor (8000 binucleated cells were scored per concentration). A total of 1000
viable cells were scored to determine the frequency of cells with nuclei. Potassium Metabisulfite significantly increased the
percentage of micronuclei, but not in a dose-dependent manner. It also increased the percentage of micronucleated binuclear
cells at the 2 treatment times when compared to the control. Potassium Metabisulfite caused a dose-dependent effect on
increasing the percentage of micronucleated binuclear cells at the 48-h treatment period. It also decreased the nuclear division
index at all concentrations and treatment periods. There was a dose-dependent effect of Potassium Metabisulfite on decreasing
the nuclear division index for 24 h and 48 h (P = 0.005 and P = 0.002, respectively). The authors noted that the results of these
2 assays indicate that Potassium Metabisulfite probably has a genotoxic risk.5
Sodium Metabisulfite
A study was performed to investigate the ability of Sodium Metabisulfite to induce chromosome aberrations and sister
chromatid exchanges in human lymphocytes.6 Cultures were incubated with the test substance for 24 h. When compared to the
negative control (not identified), Sodium Metabisulfite induced a statistically significant increase in chromosome aberrations
and sister chromatid exchanges at all test concentrations (75 mg/ml [p < 0.05], 150 mg/ml [p < 0.01], and 300 mg/ml [p <
0.01]) and treatment periods (24 h and 48 h) dose-dependently. The potency of Sodium Metabisulfite on the induction of
chromosome aberrations and sister chromatid exchanges was lower when compared to the positive control, mitomycin C.
Chromatid breaks, chromosome breaks, and chromatid exchanges were the most common chromosomal abnormalities. Sodium
Metabisulfite decreased the replication index and the mitotic index at concentrations of 150 mg/ml and 300 mg/ml for 24 h and
48 h treatment periods. This decrease was dose-dependent as well.
In Vivo
Potassium Metabisulfite
The genotoxicity of Potassium Metabisulfite (in twice distilled water) was evaluated in a chromosomal aberrations assay using
groups of 4 (2 males and 2 females per group) albino rats.5 The rats were intraperitoneally treated with three different
concentrations (150, 300, and 600 mg/kg, single doses) of Potassium Metabisulfite for 12 h and 24 h before the animals were
killed. Urethane served as the positive control, and an untreated group served as the negative control. The animals were killed
after the dosing period, and bone marrow smears were prepared. One-hundred metaphases per animal (400 metaphases per
group) were examined. Potassium Metabisulfite induced structural and numerical (total) chromosomal aberrations and
percentage of abnormal cells at all concentrations and treatment times when compared to the control. The effect of Potassium
Metabisulfite on induction of structural and numerical chromosomal aberrations and percentage of abnormal cells was greater
when compared to the urethane positive control for 12-hr treatments.
Additionally, the highest dose of Potassium Metabisulfite (600 mg/kg) had the same effect on induction of structural and
numerical chromosomal aberrations as did the urethane positive control. The same was true regarding the percentage of
abnormal cells at the 24-h treatment period. A dose-dependent effect (without statistical significance) on the induction of
structural and numerical chromosomal aberrations for 12-h and 24-h treatment periods was observed. Potassium Metabisulfite
also increased the percentage of abnormal cells in a dose-dependent manner (P = 0.04) at the 24-h treatment; and was capable
of inducing structural chromosomal aberrations (especially the chromatid-type abnormalities) instead of numerical
chromosomal aberrations. Potassium Metabisulfite decreased the mitotic index when compared to both negative and positive
(urethane) control groups for 12-h treatments. Additionally, Potassium Metabisulfite decreased the mitotic index at the highest
dose (600 mg/kg) for the 48-h treatment when compared to the control. The authors noted that the results of this assay indicate
that Potassium Metabisulfite probably has a genotoxic risk.5
Sodium Bisulfite
An unscheduled DNA synthesis assay was performed using groups of 4 male rats of the Wistar Hanlbm:WIST (SPF) strain.7
Sodium Bisulfite (formulated in citrate/NaOH buffer at pH 5) was administered orally at doses of 625 and 1250 mg/kg (dose
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volume = 10 ml/kg). At 2 h and 16 h post-dosing, the animals were killed by liver perfusion. Primary hepatocytes (obtained
from 3 animals per group) were then exposed to methyl-[3H]-thymidine (3HTdR) for 4 h to show its incorporation if
unscheduled DNA synthesis occurs. N,N'-Dimethylhydrazine dihydrochloride (40 mg/kg) and 2-acetylamino-fluorene (100
mg/kg) served as positive controls. Hepatocytes were not substantially affected after treatment. No dose level of the test
substance revealed unscheduled DNA synthesis induction in the hepatocytes of treated animals when compared to the current
vehicle controls. The net gain values obtained after treatment with the test item were consistently negative. In addition, no
substantial shift to higher values was obtained in the percentage distribution of nuclear grain counts. From the results obtained
in this study, it was concluded that sodium bisulfite failed to show any evidence of mutagenic potential in this in vivo test for
unscheduled DNA synthesis when administered orally at pH 5.0.
A micronucleus test was performed using groups of 12 mice (6 males and 6 females per group) of the NMRI strain.7 Sodium
Bisulfite (formulated in citrate/sodium hydroxide buffer at pH 5) was administered intraperitoneally at doses of 75 mg/kg, 150
mg/kg, and 300 mg/kg (dose volume = 15 ml/kg). Bone marrow from the femur was extracted 24 h and 48 h after application.
For each animal at least 2000 polychromatic erythrocytes (PCE) obtained from the bone marrow were examined. The
frequency of micronuclei was calculated for each animal and dose group. Cyclophosphamide (40 mg/kg) and the vehicle
(citrate/sodium hydroxide buffer) served as positive and negative controls, respectively. The treated mice exhibited
normochromatic/polychromatic erythrocytes ratios that were higher than in negative controls, demonstrating the bioavailability
of the test substance in the bone marrow. The number of micronucleated PCE was similar to those seen in controls. From the
results obtained in this study, it was concluded that Sodium Bisulfite failed to show any evidence of mutagenic potential in this
in vivo test for chromosomal alterations when administered intraperitoneally at pH 5.0.
Sodium Bisulfite and Sodium Sulfite
In the in vivo micronucleus test, Sodium Bisulfite and Sodium Sulfite were evaluated for their potential to induce micronuclei
in mouse bone marrow PCE.8 Groups of 10 male and groups of 10 female Kunming mice were used. A mixture of Sodium
Bisulfite and Sodium Sulfite (3:1 M/M) in saline was injected intraperitoneally in single doses of 20 mg/kg, 100 mg/kg, 500
mg/kg, and 750 mg/kg. The negative control group was injected with saline, and the positive control group was injected with
cyclophosphamide. Injections (switched to right side of mouse) of the test material and negative control were repeated after 24
h. The animals were killed 24 h after the last injection. Bone marrow was removed from the femur and smears were prepared.
Results indicated that the test material induced micronuclei in a dose-dependent manner. At each dose of the test material (in
groups of male and female mice), the formation of micronuclei was statistically significantly greater (P < 0.01) than the
negative (saline) control values. In the groups of male and female saline controls, background levels of 0.23± 0.05% and 0.22
± 0.05% PCE with micronuclei, respectively, were reported.
Sodium Metabisulfite
The genotoxic effects of Sodium Metabisulfite on different tissues of the mouse were evaluated using the comet assay (liver
and blood cells) and the micronucleus test (blood and bone marrow cells).9 For all tissues, significant increases in damage
index and damage frequency values were observed in the Sodium Metabisulfite-treated groups (1 and 2 g/kg doses) compared
to the control animals. The Kruskal–Wallis test showed that the mean micronucleus frequencies in peripheral blood and bone
marrow cells of mice treated with the highest dose of Sodium Metabisulfite (2 g/kg) showed significant increases, when
compared with controls, and a significant reduction in the ratio of polychromatic to normochromatic erythrocytes was also
seen. No difference in results between sexes was observed. These test results indicate that high oral doses of Sodium
Metabisulfite may pose a genotoxic risk.
Other Relevant Studies
Effect on Gene Expression
Sodium Bisulfite and Sodium Sulfite
The effect of Sodium Bisulfite and Sodium Sulfite on the expression of proto-oncogenes and tumor suppressor genes was
evaluated using cultured human bronchial epithelial (BEP2D) cells.10 The mRNA and protein levels were measured by realtime reverse transcriptase polymerase chain reaction (RT-PCR) and western blotting, respectively, following exposure to
different test substance concentrations. Sodium Bisulfite and Sodium Sulfite caused mRNA and protein over-expression of cfos, c-jun, and c-myc oncogenes at all tested doses (0.001 – 2 mM). Over-expression of H-ras (oncogene) and p53 (tumor
suppressor gene) genes were observed in cells receiving Sodium Bisulfite or Sodium Sulfite at concentrations of 0.1–2 mM,
and the under-expression of p16 and Rb tumor suppressor genes was also observed. The authors noted that, in the lung,
changes in c-fos, c-jun, c-myc, H-ras, p53, p16, and Rb genes have been observed in preneoplastic as well as cancerous tissue.
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Furthermore, the authors concluded that these data support the hypothesis that derivatives of sulfur dioxide (i.e., Sodium
Bisulfite and Sodium Sulfite) could cause the activation of proto-oncogenes and inactivation of tumor suppressor genes. They
also stated that sulfur dioxide derivatives may play a role in the pathogenesis of sulfur dioxide-associated lung cancer.
Cytotoxicity
Potassium Metabisulfite
Human dermal fibroblasts (1 x 105 cells/ml) were incubated for 7 days with Potassium Metabisulfite, diluted in the culture
medium (pH 7) to three different concentrations: 150, 300, and 600 mg/l.11 Cell viability was determined by the trypan blue
exclusion method and Potassium Metabisulfite cytotoxicity was evaluated using the MTT cell proliferation assay. The highest
dose of Potassium Metabisulfite caused a dramatic cell death from 1 day of incubation and, after 3 days of exposure, almost all
cells had died. The 2 lower concentrations were also toxic, but to a lesser extent. The MTT assay demonstrated that Potassium
Metabisulfite exposure slowed cell proliferation in a dose-dependent manner. The cells treated with 300 mg/l of Potassium
Metabisulfite suffered a sharp slowdown in the proliferation, reaching a halt after the third day. A slowdown of proliferation
was also evident for cells treated with 150 mg/l of Potassium Metabisulfite, but in this case, a stunting was not observable.
Sodium Metabisulfite
In the 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide (MTT) assay, the treatment of A549 cells with Sodium
Metabisulfite induced a dose-dependent decrease in cell viability at concentrations above 100 mg/ml.2 The half maximal
inhibitory concentration (IC50) was determined as 281.5 mg/ml.
Neurotoxicity
Sodium Metabisulfite
A study was performed to investigate the possible toxic effects of sulfite on pyramidal neurons. Male Wistar albino rats were
used in this study.12 The two groups of rats used were control (5 rats) and test (5 rats). Sulfite in the form of Sodium
Metabisulfite (25 mg/kg/day) was given orally via drinking water for 8 weeks. Control rats received standard rat chow and tap
water. At the end of the 8th week, all animals were killed. The brain was removed immediately and sections were prepared for
microscopy. Neurons were estimated in total and in a known fraction of CA1 and CA2-CA3 subdivisions of the left
hippocampus. Toxicity was investigated by counting cell numbers in CA1 and CA2-CA3 subdivisions. Results showed that
sulfite treatment caused a significant decrease in the total number of pyramidal neurons in three subdivisions of the
hippocampus (CA1 and CA2-CA3) in test animals, when compared to the control group (p < 0.05). It was concluded that
exogenous administration of sulfite causes loss of pyramidal neurons in CA1 and CA2-CA3 subdivisions of the rat
hippocampus.
Activation of Epithelial Lung Cells
Sodium Sulfite
The role of Sodium Sulfite on human epithelial lung cells and its effect on neutrophil adhesion to these epithelial cells was
studied.13 The results of this study indicate that Sodium Sulfite (0.01 M to 10 M) induces tyrosine phosphorylation events and
interleukin-8 production in A549 cells. Human neutrophil adhesion to Sodium Sulfite-induced A549 cells was increased when
compared to untreated A 549 cells. The authors concluded that Sodium Sulfite can activate human A549 cells. They also
concluded that neutrophil adhesion to Sodium Sulfite-induced A549 cells is increased via an ICAM-1, ICAM-3, and VCAM-1
(these are 3 adhesion molecules) independent mechanism.
Effect on Mast Cell Degranulation
Sodium Sulfite
An experiment was performed to determine whether Sodium Sulfite had an effect on mast cell degranulation.14 Rat basophilic
leukemia (RBL-2H3) cells were exposed to varying concentrations of Sodium Sulfite (0.5 mM to 5 mM). Sodium Sulfite
induced degranulation of RBL-2H3 cells with a maximum degranulation of 13% observed at 2 mM Sodium Sulfite. Optimal
IgE cross-linking induced degranulation of 14.3%. These data represented the means of 3 experiments. A significant
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correlation was observed between Sodium Sulfite concentration and percentage degranulation using the Spearman rho
correlation method (P < 0.001).
To evaluate whether sulfite also induces degranulation of human basophils, peripheral blood mononuclear cells were isolated
from 2 volunteers and exposed to 1, 2, and 5 mM Sodium Sulfite.14 Results for each volunteer are expressed as a percentage of
total histamine released by cell lysis. Sodium Sulfite (5mM) induced degranulation of 13% and 10% for volunteers 1 and 2,
respectively. Anti–human IgE induced degranulation of 14.8% and 16% for volunteers 1 and 2, respectively. The authors
noted that these results confirm that sulfite-induced mediator release is an important trigger in human basophils comparable
with mediator release induced by IgE cross-linking.
Effect on Allergic Pulmonary Sensitization Co-Elicitation
Sodium Sulfite
The effects of Sodium Sulfite, and its interaction with a house dust mite (Dermatophagoides pteronyssinus), on allergic
sensitization and airway inflammation were investigated.15 BALB/c mice were divided into the following four groups: control
(n = 10), mite intranasal (n = 12), Sodium Sulfite intranasal (n = 12), and mite intranasal + Sodium Sulfite intranasal (n = 12).
In non-control groups, the mice were sensitized on day 8 and day 15 with mite allergen subcutaneously. Mite allergen was
then administered intranasally from day 15 to day 22 in the mite intranasal group and in the mite intranasal + Sodium Sulfite
intranasal groups. Sodium Sulfite was administrated to the Sodium Sulfite intranasal group and to the mouse intranasal +
Sodium Sulfite groups intranasally from day 1 to day 22. Plasma Dermatophagoides pteronyssinus-specific IgE, IgG2a, lung
histopathology and cytokine levels (IL-5 and IFN-g) were analyzed.
When the mouse intranasal (or Sodium Sulfite intranasal) group was compared with the mouse intranasal + Sodium S and
allerfrtulfite intranasal group, Dermatophagoides pteronyssinus-specific IgE levels were significantly higher in the mouse
intranasal + Sodium Sulfite intranasal group (p < 0.01). Also, the Dermatophagoides pteronyssinus-specific IgG2a level was
significantly lower in mite intranasal + Sodium Sulfite intranasal group than in the mouse intranasal or (or Sodium Sulfite
intranasal) group (p < 0.01). The peribronchiolar, alveolar and total inflammatory scores were increased in the mouse
intranasal + Sodium Sulfite intranasal group, when compared to the control group (p < 0.05, p < 0.01, p < 0.01, respectively).
The authors concluded that Sodium Sulfite may enhance allergic sensitization as well as airway inflammation in mite allergen
sensitized BALB/c mice.15
Clinical Studies
Retrospective and Multicenter Studies
Potassium Metabisulfite
One-hundred patients with chronic idiopathic urticaria (history of more than 6 weeks) at an allergy/immunology clinic were
studied. Forty-three of the patients reported a possible history of food or drug additive sensitivity.16 All patients were
challenged (single-blind) orally with Potassium Metabisulfite and 10 other food additives simultaneously. Skin symptoms were
recorded hourly after administration of food additive capsules for 4 hours. The patients were instructed to continue to check
their skin at 6 and 8 hours after ingestion at home and to call the physician the following day if additional skin symptoms
arose. Skin scores were determined by either an allergy division registered nurse or a clinical fellow. Only 2 patients had a
positive urticarial response after single-blind challenge. Because positive results were observed, the 2 patients were subjected
to a double-blind placebo-controlled challenge. Challenge was initiated after a 2-week period. The patients did not report a
late reaction to this challenge

Sodium Metabisulfite
Results from a retrospective European survey of allergic contact reactions to cosmetics are available.17 Out of 475 patients
with contact allergy to cosmetic ingredients, observed during a 4-month period (January - April 1996) 1 allergic reaction to
Sodium Metabisulfite was reported.
A retrospective case note review was made of positive patch test reactions to Sodium Metabisulfite at a Contact
Dermatitis Investigation Unit in the United Kingdom.18 All 1751 patients were patch tested with 1% Sodium Metabisulfite in
petrolatum. Patch tests were read on days 2 and 4. In the 1751 patients tested, 71 (4.1%) positive patch test reactions were
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identified and interpreted as allergic. Of these, 33 were reported as relevant (designated as group A), with an identifiable source
at the time of reporting, and 38 were of unknown relevance (designated as group B). Hands were the most common primary
site of dermatitis in both groups (23% group A, 25% group B).
A retrospective study was performed (at the Department of Occupational and Environmental Dermatology in Sweden) to
investigate the prevalence of positive patch test reactions to Sodium Metabisulfite in patients, and to evaluate the clinical
relevance of positive patch test reactions.19 From November of 1998 to April of 2007, a total of 1518 consecutive patients
were patch tested with 2% Sodium Metabisulfite (in petrolatum). Of these patients, 839 (55.3%) were females and 679
(44.8%) were males. The most common diagnosis in these patients was hand eczema. A total of 51 out of the 1518 patients
(3.4%) had positive patch test reactions to Sodium Metabisulfite. Forty-three (84.3%) were males and 8 (15.7%) were females.
In addition to the 51 patients, another 10 had weak reactions, interpreted as irritant reactions. Sixteen cases (31.3%) had +/−
reactions and 35 patients (68.6%) had strong patch test reactions (++ or +++) to Sodium Metabisulfite. The patch test reactions
were considered of current relevance in 2 cases; in a third case, a previous relevance was probable. In 14 cases (27%), the
relevance was considered questionable and no relevance was found in 24 patients (47%). In 10 cases, the relevance could not
be evaluated because of incomplete patient records.
Among the patients in this study with positive patch test reactions and known relevance, the first one was a male photographer
with hand eczema. He proved to have contact allergy to photodeveloping chemicals containing Sodium Metabisulfite as well
as to Sodium Metabisulfite. The second patient (male) was a textile dyer with hand eczema, who cleaned his
hands with a Sodium Metabisulfite-containing skin cleanser. The third patient (female) was a dentist diagnosed
with hand eczema. She had handled photograph developing chemicals containing Sodium Metabisulfite; therefore, past
relevance was probable.19
Between 1990 and 2010, 2763 patients were patch tested with Sodium Metabisulfite.20 The reactions were considered to be
relevant if there was a clear relationship between the dermatitis and sulfite exposure. One hundred and twenty-four (4.5%) of
2763 patients patch tested positively to Sodium Metabisulfite. The most frequent localizations of the lesions were the face
(40.3%) and the hands (24.2%). Six patients also reported systemic symptoms. Thirteen cases (10.5%) were occupational, 10
of them presenting with hand eczema. Sodium Metabisulfite was the single allergen found in 76 cases (61.3%). The reactions
were considered to be relevant in 80 cases (64.5%), of which 11 were occupational.
A study was performed at the Nofer Institute of Occupational Medicine in Łódź, Poland to assess the frequency of allergy to
selected preservatives in consecutive patients examined due to contact dermatitis.21 Sodium Metabisulfite was among the
preservatives tested. The study group consisted of 405 patients (308 females and 97 males) patch tested during years 2011 to
2013. The patch testing of Sodium Metabisulfite at a concentration of 1% in petrolatum yielded positive reactions in 9 patients
at 96 h post-application.
A study was performed to review contact allergy to Sodium Metabisulfite in a patient cohort, and investigate different
concentrations, in order to define the most appropriate concentration for patch testing.22 As a basis for performing this type of
study, the authors noted that the prevalence of contact allergy to Sodium Metabisulfite has increased from the range of 1.4% to
1.7% to the range of 3.4% to 6.8% in published series over the past 20 years. Nine-hundred ninety-six patients selected for
patch testing were tested with Sodium Metabisulfite as part of the British standard series. When the 996 patients were patch
tested with 1% Sodium Metabisulfite (in petrolatum) between February of 2009 and June of 2013, 70 (7%) had positive
reactions. Of the 70 patients 39 were female, and 31 were male. The reactions were considered to be of current relevance in
24 cases (34%), of possible past relevance in 14 (20%), and of unknown relevance in 32 cases (46%). None of the patients
reported systemic symptoms.
There was also a prospective arm of this study. In the prospective group, 380 patients were tested with the 3 concentrations of
Sodium Metabisulfite (0.01%, 0.1%, and 1%). Patch test results (positive reactions reported) for Sodium Metabisulfite in the
prospective group were: 14 patients (3.68%) with positive patch test reaction to 1% Sodium Metabisulfite, 7 patients with
positive patch test reaction to 0.1% Sodium Metabisulfite, and 3 patients with a positive patch test reaction to 0.01% Sodium
Metabisulfite. The authors noted that this study confirms reports of increasing prevalence of Sodium Metabisulfite allergy. A
detailed review of exposure in the prospective study showed that Sodium Metabisulfite is relevant in most patients, and that 1%
in petrolatum is the best concentration for patch testing.22
Sodium Sulfite and Sodium Metabisulfite
Over a 4-month period, 183 patients were patch tested with 1% Sodium Sulfite (in petrolatum) and 1% Sodium Metabisulfite
(in petrolatum).23 Positive allergic reactions to Sodium Metabisulfite occurred in 5.5% of the patients tested. Positive allergic
reactions to Sodium Sulfite were observed in 3.8% of the patients tested. Sixty per cent of patients with a positive reaction to
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1% Sodium Metabisulfite also had a positive reaction to Sodium Sulfite. Only 1 patient (0.6%) with a negative reaction to
Sodium Metabisulfite had a positive reaction to Sodium Sulfite. The authors concluded that the results of this study showed
that the majority of patients with positive reactions to Sodium Metabisulfite also had positive reactions to Sodium Sulfite.
Case Reports
Ammonium Bisulfite
A female patient with a history of allergic rhinitis experienced itching on the face and itching and erythema over the forehead
and cheeks after application (by a hairdresser) of a henna hair dye and protective ointments.24 Patch testing revealed (at 48 h
and late readings) a positive reaction (+++/++) to the color bleaching ointment that was used. A positive reaction (++/++) was
also observed (at 48 h and late readings) after patch testing with an ingredient of the ointment (Ammonium Bisulfite) at a
concentration of 2% in petrolatum.
Potassium Metabisulfite, Sodium Metabisulfite, and Sodium Sulfite
Over a period of 5 years, the following symptoms were observed in a non-atopic male agricultural worker: itchy erythema,
swelling and scaling of the face (eyelids included), and more severe on the forehead.25 An itchy erythematopapular scaly
dermatitis was also present on the extensor part of the forearms. The patient had added Potassium Metabisulfite to the wine to
prevent yeast and bacteria proliferation and wine oxidation. Patch testing of the following chemicals (in petrolatum) yielded
the following positive reactions on days 2 and 4: 1% Potassium Metabisulfite (++) and 1% Sodium Metabisulfite (++). There
was no reaction to Sodium Sulfite. Prick test results for 1% Potassium Metabisulfite (in sterile saline solution) and 1% Sodium
Metabisulfite (in sterile saline solution) were positive (++ reaction) on day 2. Prick test results for 1% Sodium Sulfite (in
sterile saline solution) were negative. Intradermal test results for 0.1% Potassium Metabisulfite (in sterile saline solution) and
0.1% Sodium Metabisulfite (in sterile saline solution) were also positive (++ reaction) on day 2. Intradermal test results for
0.1% Sodium Sulfite (in sterile saline solution) were negative.
A male patient developed recurrent severe hypotension after food ingestion.26 The patient had a 4-year history of multiple
recurrent episodes of severe hypotension and syncope following flushing, dizziness, tachycardia, and palpitations. Reactions
occurred within 30 min of the ingestion of food. A diagnosis of monoclonal mast cell activation syndrome was established. In
the double-blind, placebo-controlled food challenge, the patient reacted to Potassium Metabisulfite with anaphylaxis.
Specifically, at 15 min after oral administration of 300 mg potassium metabisulfite (equivalent to less than a maximum level of
sulfites in wines), the patient developed flush, nausea, and dizziness followed by tachycardia and a drop in blood pressure to an
unmeasurable value.
A female employee in the winemaking industry had the responsibility of preparing a solution of Potassium Metabisulfite (10%
in water), sometimes without wearing rubber gloves.27 She had no previous history of eczema or problems with the intake of
beverages and foods containing sulfites. Potassium Metabisulfite was used at different stages of winemaking (when the grapes
enter the wine cellar, at the end of alcoholic fermentation, and when cleaning the wooden casks). After several weeks, she
developed an itchy vesicular eczematous reaction on her both hands and forearms. The dermatitis had relapses coinciding with
the use of the dilution. Cessation of the work resulted in a resolution of the dermatitis. The patient was patch tested, on the
upper back, with Sodium Metabisulfite and Potassium Metabisulfite (each at 1% in petrolatum). Readings were performed at
day 2 and day 4 and scored according to the standards of the International Contact Dermatitis Research Group (ICDRG). The
only positive patch test reactions were to Potassium Metabisulfite (1% in petrolatum) on day 2 (++ reaction) and day 4 (+++
reaction). Results were negative in 10 control subjects patch tested with Potassium Metabisulfite. The authors noted that, in
this patient, the relevance of the positive patch test to Potassium Metabisulfite was clearly a case of occupational exposure.
Sodium Bisulfite
A female patient previously diagnosed with myasthenia gravis was given a high-calorie infusion that contained 0.04% Sodium Bisulfite.28
Three days after the start of infusion, small red pruritic papules developed over most of the patient’s body. The eruption gradually
disappeared after the infusion was stopped. Closed patch tests (48 h, Finn Chambers) on the following substances were performed: 0.1%
Sodium Bisulfite (in petrolatum), 1% Sodium Bisulfite (in petrolatum), and a high-calorie infusion containing Sodium Bisulfite (0.002%),
and the high-calorie infusion containing 0.04% Sodium Bisulfite. The reactions were determined at 48 h and 72 h after application of the
patch test, in accordance with the recommendations of the ICDRG. Positive patch test reactions to 0.1% and 1% Sodium Bisulfite were
reported. Pruritus was observed at the 0.04% Sodium Bisulfite infusion patch test site. There was no positive patch test reaction to the
infusion containing 0.002% Sodium Bisulfite. The authors noted that the case described here suggests that sulfite intake could also cause a
type IV allergic reaction leading to systemic eruption (systemic type IV allergic reaction).
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Sodium Metabisulfite
Eczema was observed in a patient over a period of 8 months, and the condition worsened after use of a topical antibiotic cream
that contained Sodium Metabisulfite.29 Patch test results for the cream and Sodium Metabisulfite (test concentration not stated)
were positive (++ reaction) on days 2 and 4. Positive reactions (+ reaction on days 2 and 4) to the same cream and to Sodium
Metabisulfite (concentration not stated) were reported for a renal transplant patient with otitis externa who had used the same
topical antibiotic cream.
A 1-month history of pruritic, erythematous scaly plaques was associated with a male patient who had used an
antihemorrhoidal cream containing Sodium Metabisulfite.30 Patch results for Sodium Metabisulfite (2% in petrolatum) and the
cream were positive (++ reaction) at days 2 and 4.
After a patient had received an anesthetic injection (contained Sodium Metabisulfite as an additive; concentration not stated), a
burning sensation developed around the site of the injection this was followed by itching, swelling, and erythema.31 Thus, a
type IV hypersensitivity reaction to a local anesthetic was observed. Patch test results for Sodium Metabisulfite (in petrolatum)
were positive (++ reaction). Prick tests results for Sodium Metabisulfite (0.05%, 0.1%, 1%, and 10% in water) were negative.
The authors noted that the type IV hypersensitivity reaction to the local anesthetic could be attributed to the Sodium
Metabisulfite additive.
At 3 months before a medical visit, a female patient had used eyedrops containing Sodium Metabisulfite, after which eyelid
dermatitis was observed.32 Patch testing revealed 2-fold positive reactions to 1% Sodium Metabisulfite (in vaseline) at day 2
(++ reaction), day 3 (++ reaction), and day 4 (++ reaction).
A male patient presented with a 6-month history of severe pruritus on the trunk, upper limbs and head, with no visible skin
rash.33 He reported no personal or familiar history of atopic diseases. A series of double-blind, placebo-controlled challenges
with Sodium Metabisulfite was performed. Approximately 4 h after ingestion of Sodium Metabisulfite (10 mg), the patient
reported the onset of pruritus of the trunk, upper limbs, and head that lasted for 3 days. The series was then repeated. Again,
Sodium Metabisulfite (10 mg) induced pruritus at approximately 4 h after the challenge, but no reaction to the placebo was
recorded. At the last follow-up visit, 3 months after resuming a full diet except for nitrates and sulfites, the patient was well. It
was noted that the results of this study indicated that sulfites, may be associated with chronic pruritus.
Three cases of Sodium Metabisulfite-induced airway disease associated with different jobs in the fishing industry have been
reported.34 The 3 cases comprise one of irritant-induced asthma (Case 1), one of occupational asthma, (Case 2) and one of
vocal cord dysfunction with underlying asthma (Case 3). The authors noted that it would appear that high exposures to Sodium
Metabisulfite, and thus sulfur dioxide (in excess of 30 ppm), occur in this industry. Sodium Metabisulfite can react with water,
releasing toxic sulfur dioxide gas.
A female hairdresser (employed since 1996) with a history of allergic reactions presented with edema, erythema, and itching of
the eyelids in 2006.35 Patch test reactions to the following concentrations of Sodium Metabisulfite (in water) morphologically
corresponded to ++ reactions: 0.02%, 0.064%, 0.2%, and 0.64%. Five control patients were tested with Sodium Metabisulfite
at concentrations of 0.064% and 0.02%. An irritant reaction was observed in 1 of the 5 control patients tested with 0.064%
Sodium Metabisulfite, and a weak irritant reaction (slight erythema) was observed in the same patient when tested with 0.02%
Sodium Metabisulfite. In the next patch test session, the morphology of the patient’s reactions to Sodium Metabisulfite was
different (appearing more irritant than allergic), and the reaction to 0.01% Sodium Metabisulfite was negative. Also, in this
session, 15 additional control patients were patch tested with the following concentrations of Sodium Metabisulfite: 0.02%,
0.064%, 0.2%, and 0.64%. Three of the 15 controls had an irritant reaction to 064% Sodium Metabisulfite and a fourth control
patient had a weak irritant reaction to this concentration. One of the 4 also had an irritant reaction to 0.2% Sodium
Metabisulfite, and another had a weak irritation reaction at this concentration. The authors recommended that further cases
with suspicion of contact allergy to Sodium Metabisulfite be patch tested with a concentration dilution series down to very low
concentrations in different vehicles.
A comment on the article summarized immediately above has been published.36 The comment mentions the strong positive
patch tests to Sodium Metabisulfite in serial dilutions down to 0.02%, and subsequently down to 0.01%. Furthermore, the
observation that the authors of the article correctly tested the patient and controls with serial dilutions and have shown
gradually diminishing strengths of patch test reaction (a pattern of allergy rather than irritancy) was made. The commenters
noted that they believe that these findings, taken in combination with the clinical presentation, point more to a diagnosis of
contact allergy rather than irritancy. They also noted that the reasons for the authors’ interpretation of the reactions as irritant
reactions in the article were first, the morphology of the reactions, and second, the results from the controls. The commenters
also expressed agreement with the statement by the authors of the study indicating that it is frequently impossible to distinguish
morphologically irritant from allergic reactions.

Distributed for Comment Only -- Do Not Cite or Quote

Hand dermatitis was observed in a restaurant employee who came in contact with plastic bags that contained a preservative
solution of Sodium Metabisulfite.37 Patch test results for Sodium Metabisulfite (1% in petrolatum) were positive (1+ reaction)
on days 2 and 4.
A male patient presented with dermatitis after 3 separate orthopedic surgeries.38 Within days of each procedure, pruritic
vesicles developed along the surgical incision sites and lasted for 2 to 3 weeks. Previous treatments included systemic and
topical corticosteroids and antibiotics. Clinically relevant positive reactions were found to gentamicin injection solution 80
mg/2 ml (as is) and ketoconazole cream (as is). Because the gentamicin solution and ketoconazole cream contained Sodium
Metabisulfite as a preservative, and this was not available at the time of initial patch testing, the patient returned for further
testing. Test results confirmed positivity to Sodium Metabisulfite (1% in petrolatum).
Sodium Metabisulfite and Sodium Sulfite
Dermatitis of the lips and face was observed in a female patient after application of a cosmetic day and night creams.39 Patch
test results for one of the constituents, Sodium Metabisulfite (1% in petrolatum), were positive on days 2 and 4. Patch test
results for another constituent, Sodium Sulfite (5% in white soft paraffin) were also positive on the same days.

Distributed for Comment Only -- Do Not Cite or Quote

References
1.

Ribera D, Jonker D, Narbonne JF, O'Brien J, Antignac E. Absence of adverse effects of sodium metabisulphite in
manufactured biscuits: results of subacute (28-days) and subchronic (85-days) feeding studies in rats. Food Addit
Contam 2001;18(2):103-114.

2.

Yoo J, Lim YM, Kim H, et al. Potentiation of Sodium Metabisulfite Toxicity by Propylene Glycol in Both in Vitro and in
Vivo Systems. Front Pharmacol 2018;9(161).

3.

Shekarforoush S, Ebrahimi Z, Hoseini M. Sodium metabisulfite-induced changes on testes, spermatogenesis and
epididymal morphometric values in adult rats. Int J Reprod Biomed (Yazd) 2015;13(12):765-770.

4.

Mahmoudi R, Honarmand Z, Karbalay-Doust S, Jafari-Barmak M, Nikseresht M, Noorafshan A. Using curcumin to
prevent structural impairments of testicles in rats induced by sodium metabisulfite. EXCLI Journal 2017;16:583-592.

5.

Yavuz-Kocaman A, Rencuzogullari E, Ila HB, Topaktas M. The genotoxic effect of potassium metabisulfite using
chromosome aberration, sister chromatid exchange, micronucleus tests in human lymphocytes and chromosome
aberration test in bone marrow cells of rats. Environ Mol Mutagen 2008;49(4):276-282.

6.

Rencüzogullari E, Ila HB, Kayraldiz A, Topakta. Chromosome aberrations and sister chromatid exchanges in cultured
human lymphocytes treated with sodium metabisulfite, a food preservative. Mutat Res 2001;490(2):107-112.

7.

The Scientific Committee on Cosmetic Products and non-Food Products (SCCNFP). Opinion concerning inorganic
sulfites and bisulfites. https://ec.europa.eu/health/archive/ph_risk/committees/sccp/documents/out_200.pdf.2003.
Accessed. 8-8-2019.

8.

Meng Z, Sang N, Zhang B. Effects of derivatives of sulfur dioxide on micronuclei formation in mouse bone marrow cells
in vivo. Bull Environ Contam Toxicol 2002;69(2):257-264.

9.

Carvalho IM, Melo Cavalcante AA, Dantas AF, et al. Genotoxicity of sodium metabisulfite in mouse tissues evaluated by
the comet assay and the micronucleus test. Mutat Res 2011;720(1-2):58-61.

10.

Qin G, Meng Z. Effects of sulfur dioxide derivatives on expression of oncogenes and tumor suppressor genes in human
bronchial epithelial cells. Food Chem Toxicol 2009;47(4):734-744.

11.

Corte L, Roscini L, Zadra C, et al. Effect of pH on potassium metabisulfite biocidic activity against yeast and human cell
cultures. Food Chemistry 2012;134:1327-1336.

12.

Akdogan I, Kocamaz E, Kucukatay V, Yonguc NG, Ozdemir MB, Murk W. Hippocampal neuron number loss in rats
exposed to ingested sulfite. Toxicol Ind Health 2011;27(9):771-778.

13.

Pelletier M, Lavastre V, Girard D. Activation of human epithelial lung a549 cells by the pollutant sodium sulfite:
enhancement of neutrophil adhesion. Toxicol Sci 2002;69(1):210-216.

14.

Collaco C, Hochman D, Goldblum R, Brooks E. Effect of sodium sulfite on mast cell degranulation and oxidant stress.
Ann Allergy Asthma 2006;96:550-556.

15.

Lin HK, Tsai JJ, Wen MC, Tsai MC, Chen CJ, Fu LS. Sodium sulfite aggravated allergic sensitization and airway
inflammation in mite allergen sensitized BALB/c mice. Hum Exp Toxicol 2011;30(10):1682-1689.

16.

Rajan JP, Simon RA, Bosso JV. Prevalence of sensitivity to food and drug additives in patients with chronic idiopathic
urticaria. J Allergy Clin Immunol Pract 2014;2(2):168-171.

17.

Goossens A, Beck M, Hanake E, et al. Adverse cutaneous reactions to cosmetic allergens. Contact Dermatitis
1999;40:112.

18.

Madan V, Walker SL, Beck MH. Sodium metabisulfite allergy is common but is it relevant? Contact Dermatitis
2007;57(3):173-176.

Distributed for Comment Only -- Do Not Cite or Quote

19.

Kaaman AC, Boman A, Wrangsjö K, Matura M. Contact allergy to sodium metabisulfite: an occupational problem.
Contact Dermatitis 2010;63(2):110-112.

20.

García-Gavín J, Parente J, Goossens A. Allergic contact dermatitis caused by sodium metabisulfite: a challenging
allergen: a case series and literature review. Contact Dermatitis 2012;67(5):260-269.

21.

Krecisz B, Chomiczewska-Skóra D, Kiec-Swierczynska M. [Preservatives as important etiologic factors of allergic
contact dermatitis]. Med Pr 2015;66(3):327-332.

22.

Ralph N, Verma S, Merry S, Lally A, Kirby B, Collins P. What is the relevance of contact allergy to sodium
metabisulfite and which concentration of the allergen should we use? Dermatitis 2015;26(4):162-165.

23.

Oliphant T, Mitra A, Wilkinson M. Contact allergy to sodium sulfite and its relationship to sodium metabisulfite.
Contact Dermatitis 2012;66(3):128-130.

24.

Nassif A. Ammonium bisulfite contact dermatitis: face eczema due to a bleaching ointment used during hair-dying.
Contact Dermatitis 2006;55(2):124.

25.

Stingeni L, Bianchi L, Lisi P. Occupational airborne allergic contact dermatitis from potassium metabisulfite. Contact
Dermatitis 2009;60(1):52-53.

26.

Cifuentes L, Ring J, Brockow K. Clonal mast cell activation syndrome with anaphylaxis to sulfites. Int Arch Allergy
Immunol 2013;162(1):94-96.

27.

García Ortiz JC, Vega Gutiérrez JM, Pérez Velesar MJ, Medina AA. Occupational allergic contact dermatitis from
potassium metabisulfite. Dermatitis 2014;25(3):150-151.

28.

Honda T, Kitoh A, Miyachi Y, Kabashima K. Drug eruption following high-calorie infusion: a possible systemic type IV
allergic reaction to sulphites. Acta Derm Venereol 2015;95(7):854-855.

29.

Tucker SC, Yell JA, Beck MH. Allergic contact dermatitis from sodium metabisulfite in Trimovate cream. Contact
Dermatitis 1999;40(3):164.

30.

Sánchez-Pérez J, Abajo P, Córdoba S, García-Díez A. Allergic contact dermatitis from sodium metabisulfite in an
antihemorrhoidal cream. Contact Dermatitis 2000;42(3):176-177.

31.

Riemersma WA, Schuttelaar ML, Coenraads PJ. Type IV hypersensitivity to sodium metabisulfite in local anaesthetic.
Contact Dermatitis 2004;51(3):148.

32.

Seitz CS, Bröcker EB, Trautmann A. Eyelid dermatitis due to sodium metabisulfite. Contact Dermatitis 2006;55(4):249250.

33.

Asero R. Food additive-induced chronic pruritus: further evidence. Clin Exp Dermatol 2005;30(6):719-720.

34.

Steiner M, Scaife A, Semple S, Hulks G, Ayres JG. Sodium metabisulphite induced airways disease in the fishing and
fish-processing industry. Occup Med (Lond) 2008;58(8):545-550.

35.

Aalto-Korte K, Suuronen K, Alanko K. Sodium metabisulfite - a contact allergen? Contact Dermatitis 2009;60(2):115117.

36.

Madan V, Beck MH. Sodium metabisulfite--a contact allergen? Contact Dermatitis 2009;61(1):58.

37.

Sasseville D, El-Helou T. Occupational allergic contact dermatitis from sodium metabisulfite. Contact Dermatitis
2009;61(4):244-245.

38.

Boyd AH, Warshaw EM. Sulfites: No Longer a Zebra? Dermatitis 2017;28(6):364-366.

39.

Malik M, Hegarty M, Bourke J. Sodium metabisulfite - a marker for cosmetic allergy? Contact Dermatitis 2007;56:241242.

Distributed for Comment Only -- Do Not Cite or Quote

Final Report on the Safety Assessment of Sodium
Sulfite, Potassium Sulfite, Ammonium Sulfite, Sodium
Bisulfite, Ammonium Bisulfite, Sodium Metabisulfite
and Potassium Metabisulfite 1

Sodium Sulfite, Ammonium Sulfite, Sodium Bisulfite, Potassium
Bisulfite, Ammonium Bisulfite, Sodium Metabisulfite, and Potas
sium Metabisulfite are inorganic salts that function as reducing
agents in cosmetic formulations. All except Sodium Metabisul
fite also function as hair-waving/straightening agents. In addition,
Sodium Sulfite, Potassium Sulfite, Sodium Bisulfite, and Sodium
Metabisulfite function as antioxidants. Although Ammonium Sul
fite is not in current use, the others are widely used in hair care
products. Sulfites that enter mammals via ingestion, inhalation, or
injection are metabolized by sulfite oxidase to sulfate. In oral-dose
animal toxicity studies, hyperplastic changes in the gastric mucosa
were the most common findings at high doses. Ammonium Sulfite
aerosol had an acute LC50 of >400 mg/m3 in guinea pigs. A sin
gle exposure to low concentrations of a Sodium Sulfite fine aerosol
produced dose-related changes in the lung capacity parameters
of guinea pigs. A 3-day exposure of rats to a Sodium Sulfite fine
aerosol produced mild pulmonary edema and irritation of the tra
cheal epithelium. Severe epithelial changes were observed in dogs
exposed for 290 days to 1 mg/m3 of a Sodium Metabisulfite fine
aerosol. These fine aerosols contained fine respirable particle sizes
that are not found in cosmetic aerosols or pump sprays. None of
the cosmetic product types, however, in which these ingredients are
used are aerosolized. Sodium Bisulfite (tested at 38%) and Sodium
Metabisulfite (undiluted) were not irritants to rabbits following
occlusive exposures. Sodium Metabisulfite (tested at 50%) was ir
ritating to guinea pigs following repeated exposure. In rats, Sodium
Sulfite heptahydrate at large doses (up to 3.3 g/kg) produced fetal
toxicity but not teratogenicity. Sodium Bisulfite, Sodium Metabisul
fite, and Potassium Metabisulfite were not teratogenic for mice,
rats, hamsters, or rabbits at doses up to 160 mg/kg. Generally,
Sodium Sulfite, Sodium Metabisulfite, and Potassium Metabisul
fite were negative in mutagenicity studies. Sodium Bisulfite pro
duced both positive and negative results. Clinical oral and ocular
exposure studies reported no adverse effects. Sodium Sulfite was
not irritating or sensitizing in clinical tests. These ingredients, how
ever, may produce positive reactions in dermatologic patients un
der patch test. In evaluating the positive genotoxicity data found
with Sodium Bisulfite, the equilibrium chemistry of sulfurous acid,
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sulfur dioxide, bisulfite, sulfite, and metabisulfite was considered.
This information, however, suggests that some bisulfite may have
been present in genotoxicity tests involving the other ingredients
and vice versa. On that basis, the genotoxicity data did not give a
clear, consistent picture. In cosmetics, however, the bisulfite form is
used at very low concentrations (0.03% to 0.7%) in most products
except wave sets. In wave sets, the pH ranges from 8 to 9 where
the sulfite form would predominate. Skin penetration would be low
due to the highly charged nature of these particles and any sulfite
that did penetrate would be converted to sulfate by the enzyme
sulfate oxidase. As used in cosmetics, therefore, these ingredients
would not present a genotoxicity risk. The Cosmetic Ingredient
Review Expert Panel concluded that Sodium Sulfite, Potassium
Sulfite, Ammonium Sulfite, Sodium Bisulfite, Ammonium Bisul
fite, Sodium Metabisulfite, and Potassium Metabisulfite are safe as
used in cosmetic formulations.

INTRODUCTION

This report is a compilation of data concerning the safety of
Sodium Sulfite, Potassium Sulfite, Ammonium Sulfite, Sodium
Bisulfite, Ammonium Bisulfite, Sodium Metabisulfite, and
Potassium Metabisulfite for use in cosmetics. Little informa
tion was found regarding Ammonium Sulfite or Ammonium
Bisulfite.

CHEMISTRY
Definition and Structure
All seven ingredients are inorganic salts that conform to the
formulas presented in Table 1 (Pepe, Wenninger, and McEwen
2002).

Physical Properties

Sodium Sulfite is described as a white or tan to slightly pink,
odorless or nearly odorless powder having a cooling, saline,
sulfurous taste. It undergoes oxidation in air. Its solutions are
alkaline to litmus and to phenolphthalein. It is soluble in water
and sparingly soluble in alcohol (National Academy of Sciences
1981).
Potassium Sulfite is described as a white, odorless, granular
powder. It undergoes oxidation in air. It is soluble in water
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2019 FDA VCRP Data
Ammonium Bisulfite

05C - Hair Straighteners
Total

1
1

Ammonium Sulfite - No FDA Uses
Potassium Metabisulfite - No FDA Uses
Potassium Sulfite
10B - Deodorants (underarm)
12I - Skin Fresheners
Total

1
1
2

Sodium Bisulfite
03D - Eye Lotion
03G - Other Eye Makeup Preparations
05F - Shampoos (non-coloring)
10A - Bath Soaps and Detergents
10E - Other Personal Cleanliness Products
12A - Cleansing
12C - Face and Neck (exc shave)
12D - Body and Hand (exc shave)
12F - Moisturizing
12G - Night
12H - Paste Masks (mud packs)
12I - Skin Fresheners
12J - Other Skin Care Preps
Total

5
1
2
8
7
2
18
1
6
1
2
1
5
59

Sodium Metabisulfite

12C - Face and Neck (exc shave)
12F - Moisturizing

Total
Sodium Sulfite
02A - Bath Oils, Tablets, and Salts
03D - Eye Lotion
03F - Mascara
03G - Other Eye Makeup Preparations
05C - Hair Straighteners
05F - Shampoos (non-coloring)
05G - Tonics, Dressings, and Other Hair Grooming Aids
05I - Other Hair Preparations
06A - Hair Dyes and Colors (all types requiring caution statements
and patch tests)
06B - Hair Tints

1
1
2

1
8
1
3
2
3
2
3
1467
30
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06F - Hair Lighteners with Color
06G - Hair Bleaches
06H - Other Hair Coloring Preparations
07C - Foundations
07I - Other Makeup Preparations
08C - Nail Creams and Lotions
10A - Bath Soaps and Detergents
10B - Deodorants (underarm)
10E - Other Personal Cleanliness Products
11A - Aftershave Lotion
11E - Shaving Cream
12A - Cleansing
12C - Face and Neck (exc shave)
12D - Body and Hand (exc shave)
12F - Moisturizing
12G - Night
12H - Paste Masks (mud packs)
12I - Skin Fresheners
12J - Other Skin Care Preps
13B - Indoor Tanning Preparations
Total

2
1
3
2
1
1
17
6
23
8
1
7
23
15
30
7
1
1
8
2
1679

1998 FDA VCRP Data
Ammonium Bisulfite - No FDA Uses
Ammonium Sulfite - No FDA Uses
Potassium Metabisulfite
05D - Permanent Waves
Total

1
1

Potassium Sulfite
05D - Permanent Waves
Total

1
1

Sodium Bisulfite
02D - Other Bath Preparations
05A - Hair Conditioners
05F - Shampoos (non-coloring)
06A - Hair Dyes and Colors (all types requiring caution statements
and patch tests)
12D - Body and Hand (exc shave)
12F - Moisturizing
12J - Other Skin Care Preps
Total

1
1
1
49
1
1
4
58
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Sodium Metabisulfite
02D - Other Bath Preparations
03D - Eye Lotion
05D - Permanent Waves
05F - Shampoos (non-coloring)
06A - Hair Dyes and Colors (all types requiring caution statements
and patch tests)
06E - Hair Color Sprays (aerosol)
08A - Basecoats and Undercoats
10B - Deodorants (underarm)
12D - Body and Hand (exc shave)
12F - Moisturizing
12J - Other Skin Care Preps
13B - Indoor Tanning Preparations
Total
Sodium Sulfite
02A - Bath Oils, Tablets, and Salts
02D - Other Bath Preparations
05A - Hair Conditioners
05D - Permanent Waves
05F - Shampoos (non-coloring)
06A - Hair Dyes and Colors (all types requiring caution statements
and patch tests)
06B - Hair Tints
06F - Hair Lighteners with Color
06H - Other Hair Coloring Preparations
08A - Basecoats and Undercoats
10A - Bath Soaps and Detergents
12J - Other Skin Care Preps
Total

8
1
1
2
309
1
1
7
2
1
4
11
348

1
1
1
2
9
872
19
1
1
1
1
2
911
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Memorandum
TO:

Bart Heldreth, Ph.D.
Executive Director - Cosmetic Ingredient Review

FROM:

Carol Eisenmann, Ph.D.
Personal Care Products Council

DATE:

January 9, 2019

SUBJECT:

Concentration of Use Information: Sulfites
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Concentration of Use by FDA Product Category*
Sodium Bisulfite
Sodium Metabisulfite
Sodium Sulfite

Ammonium Bisulfite
Ammonium Sulfite
Potassium Metabisulfite
Potassium Sulfite
Ingredient

Product Category

Potassium Metabisulfite
Sodium Bisulfite
Sodium Bisulfite

Hair conditioners
Shampoos (noncoloring)
Tonics, dressings and other hair grooming
aids
Other hair preparations (noncoloring)
Face and neck products
Not spray
Eye shadows
Eye lotions
Hair conditioners
Hair dyes and colors
Face powders
Foundations
Lipstick
Bath soaps and detergents
Deodorants
Not spray
Skin cleansing (cold creams, cleansing
lotions liquids and pads)
Face and neck products
Not spray
Body and hand products
Not spray
Moisturizing products
Not spray
Other skin care preparations
Suntan products
Not spray
Indoor tanning preparations
Spray
Baby shampoo
Eye lotions
Powders (dusting and talcum)
Hair conditioners
Hair sprays
Aerosol
Permanent waves

Sodium Bisulfite
Sodium Bisulfite
Sodium Metabisulfite
Sodium Metabisulfite
Sodium Metabisulfite
Sodium Metabisulfite
Sodium Metabisulfite
Sodium Metabisulfite
Sodium Metabisulfite
Sodium Metabisulfite
Sodium Metabisulfite
Sodium Metabisulfite
Sodium Metabisulfite
Sodium Metabisulfite
Sodium Metabisulfite
Sodium Metabisulfite
Sodium Metabisulfite
Sodium Metabisulfite
Sodium Sulfite
Sodium Sulfite
Sodium Sulfite
Sodium Sulfite
Sodium Sulfite
Sodium Sulfite

2

Maximum
Concentration of Use
0.35%
0.013%
0.0013%
0.1%
0.02%
0.003%
0.003-0.03%
0.000005-0.00011%
0.29-0.6%
0.0001%
0.01%
0.003%
0.00041-0.1%
0.04%
0.002-0.01%
0.05-0.12%
0.001-0.09%
0.004-0.02%
0.004%
0.006%
0.02-0.25%
0.00001%
0.03%
0.00001%
0.000001-0.35%
0.0000051%
0.35%
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Sodium Sulfite
Sodium Sulfite

Shampoos (noncoloring)
0.000001-0.1%
Tonics, dressings and other hair grooming
0.0000051-0.00001%
aids
Sodium Sulfite
Other hair preparations (noncoloring)
0.1%
Sodium Sulfite
Hair dyes and colors
0.05-1.1%
Sodium Sulfite
Hair tints
0.5%
Sodium Sulfite
Hair rinses (coloring)
0.39%
Sodium Sulfite
Other hair coloring preparations
0.4%
Rinse-off
0.3%
Sodium Sulfite
Foundations
0.01%
Sodium Sulfite
Dentifrices
0.0015%
Sodium Sulfite
Bath soaps and detergents
0.00005-0.00041%
Sodium Sulfite
Shaving cream
0.00001-0.001%
Sodium Sulfite
Other shaving preparations
0.0001%
Sodium Sulfite
Skin cleansing (cold creams, cleansing
0.002-3%
lotions, liquids and pads)
Sodium Sulfite
Face and neck products
Not spray
0.002-0.12%
Sodium Sulfite
Body and hand products
Not spray
0.00001-0.03%
Sodium Sulfite
Moisturizing products
Not spray
0.004%
Sodium Sulfite
Other skin care preparations
0.004%
Sodium Sulfite
Suntan products
Not spray
0.006%
Sodium Sulfite
Indoor tanning preparations
0.002%
*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 8, 2019
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