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Malic Acid and Sodium Malate History
2001– The CIR’s Final Report on the Safety Assessment of Malic Acid and Sodium
Malate in the IJT after the report was finalized by the Panel in 1998. Based on the
available animal and clinical data available at that time, the Panel concluded that Malic
Acid and Sodium Malate are safe for use as pH adjusters in cosmetic formulations;
however, the Panel determined that the data were insufficient to determine the safety of
these ingredients for any other functions. The data needs, which were based on Sodium
Malate’s reported function as a skin conditioning agent – humectant, were concentration
of use data, dermal irritation and sensitization data, and ocular irritation data.
April/May 2017 – Review of the available published literature since 1998 was conducted
in accordance to CIR Procedure regarding re-review of ingredients after ~15 years.
June 2017 - The Panel reopened this safety assessment to revise the conclusion based on
the receipt of new data that address insufficient data needs in the original report. Prior to
determining the new conclusion, however, the Panel issued an Insufficient Data
Announcement for Malic Acid and Sodium Malate. The data needs were an HRIPT, or
other suitable sensitization studies, at the maximum reported leave-on use concentration
of 2.1%. The Panel was also interested in receiving information on which
stereoisomer(s) are used as cosmetic ingredients. If D- or DL-isomers are used in
cosmetics, the Panel wanted additional information on impurities and method of
manufacturing for these ingredients.
December 2017 - The Panel issued a tentative amended report for public comment with
the conclusion that Malic Acid and Sodium Malate are safe in cosmetics in the present
practices of use and concentration described in the safety assessment. The Panel noted
that there are no sensitization data for Malic Acid at the maximum leave-on use
concentration of 2.1%. The results of a HRIPT found that Malic Acid at 1% in
formulation did not induce dermal sensitization. Based on the experience of the clinicians
on the Panel and the fact that Malic Acid and Sodium Malate are common chemicals in
human biology, the Panel concluded that these ingredients would not induce sensitization
at use concentrations. The Panel also noted that Malic Acid is an ocular irritant and use as
a hair spray has been reported. The Panel thus advises consumers to minimize incidental
ocular exposure to hair sprays containing Malic Acid.
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Malic Acid and Sodium Malate Data Profile –March 2018 – Writer, Christina Burnett
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Malic Acid and Sodium Malate RR

(prepared by Christina Burnett)
Ingredient
Malic Acid

Sodium Malate

CAS #

InfoB

SciFin

PubMed

FDA

636-61-3 (D-)
6915-15-7
97-67-6 (L-)

√

√

√

21 CFR 184.1069;
21 CFR 582.60;
21 CFR 582.1069

676-46-0

√

√

√

---

EU

ECHA

PREVIOUSLY REVIEWED
No
Yes; most data
already in report;
read across data
with fumaric acid
No
No

SIDS

ECETOC

NICNAS NTIS

HPV
chemical,
no report

No

No

No

NTP

WHO

FAO NIOSH FEMA

Search Strategy
4/26/17 - all previously-reviewed ingredients were searched for the years 1998-2017
Search updated October 2017, including reexamination of chemistry websites for chemical/physical properties data on Sodium Malate. No new pertinent data were found.
Search updated January 2018. No new relevant data were found.
PubMed
Malic Acid OR Sodium Malate AND ("1998"[Date - Publication] : "2017"[Date - Publication])) – 2263 hits. Further refinement of search detailed below:
malic acid toxicity –120 hits (including original report)/ 1 useful
sodium malate toxicity – 32 hits (including original report)/ 0 useful
dermal effects of malic acid –2 hits (including original report)/1 useful
dermal effects of sodium malate – 1 hit (original report)
irritation of malic acid – 3 hits (including original report)/1 useful
irritation of sodium malate – 2 hits (including original report)/1 useful
sensitization of malic acid – 5 hits (including original report)/0 useful
sensitization of sodium malate – 1 hit (original report)
carcinogenicity of malic acid – 1 hit/0 useful
carcinogenicity of sodium malate – 0 hits
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LINKS
online database (self-reminder that this info has been accessed; not a public website) - http://www.personalcarecouncil.org/science-safety/line-infobase
wINCI (to cite publicly) - http://webdictionary.personalcarecouncil.org
ScfFinder (usually a combined search for all ingredients in report; list # of this/# useful) - https://scifinder.cas.org/scifinder
PubMed (usually a combined search for all ingredients in report; list # of this/# useful) - http://www.ncbi.nlm.nih.gov/pubmed ;
Also search: PubMed Dietary Supplement Subset https://ods.od.nih.gov/Research/PubMed_Dietary_Supplement_Subset.aspx and
https://ods.od.nih.gov/Health_Information/IBIDS.aspx
Toxnet databases (usually a combined search for all ingredients in report; list # of this/# useful) – https://toxnet.nlm.nih.gov/ (includes Toxline; HSDB; ChemIDPlus; DART;
IRIS; CCRIS; CPDB; GENE-TOX)
FDA databases http://www.ecfr.gov/cgi-bin/ECFR?page=browse (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 http://ec.europa.eu/growth/tools-databases/cosing/
and SCCS (Scientific Committee for Consumer Safety) opinions - http://ec.europa.eu/health/scientific_committees/consumer_safety/opinions/index_en.htm
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
ECETOC (European Centre for Ecotoxicology and Toxicology of Chemicals) - http://www.ecetoc.org
HPVIS (EPA High-Production Volume Info Systems) - https://ofmext.epa.gov/hpvis/HPVISlogon
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/
NIOSH (National Institute for Occupational Safety and Health) - http://www.cdc.gov/niosh/
FEMA (Flavor & Extract Manufacturers Association) - http://www.femaflavor.org/search/apachesolr_search/
Web – perform general search; may find technical data sheets, published reports, etc
Note: ChemPortal can be used to search several of the above databases simultaneously - http://www.echemportal.org/echemportal/index?pageID=0&request_locale=en
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Malic Acid and Sodium Malate
December 4-5, 2017
Dr. Belsito’s Team
DR. BELSITO: Okay. Malic acid and sodium malate, at the June meeting we reopened the safety assessment in
2001 to revise the conclusion based upon new data that were to address the insufficient data of our original report.
And we issued an insufficient data announcement asking for an HRIPT or another suitable sensitization studies, at
the maximum reported concentration in a leave-on of 2.1 percent, and information on which stereoisomer were used
in cosmetic products. We did get an HRIPT on a sun protection product at one percent and on a hair product at two
percent. But there was three percent dilution on product tested. There was no dermal sensitization noted in those
studies that we received. We didn't get the information on the stereoisomers. I don't know if that came from you
Dan, or Ron Hill or both of you?
DR. LIEBLER: That came from Ron Hill. I didn't think it was necessary for our evaluation.
DR. BELSITO: So I thought overall based upon the new data we got that safe when used when formulated be nonirritating.
DR. SNYDER: So the only issue I had was we got new data saying now the maximum concentration use was 2.1
percent not 1 percent and so that changed everything because everything prior to this was based upon maximum
concentration use of 1 percent that's why we asked for sensitization at 1 percent and the article that we were supplied
also stated in there the max concentration of use was one percent but we received data that now says the max
concentrations of use is 2.1 percent, so does that kind of reset? I mean we didn't know that when we pressed it at
one percent so if that's in fact correct, that we got new data that it's 2.1 percent now?
DR. BERGFELD: There was some additional data of insult patch test of two percent that took it up to two. That
was in your wave 2…that was Malic Acid.
DR. BELSITO: That was diluted. So it wasn't two percent.
DR. SNYDER: Yes, right.
DR. BELSITO: It was probably.6.
MS. BURNETT: So when we wrote the re-review, the concentration of use survey came back with the maximum
concentration of 2.1 percent.
DR. BELSITO: Yes, sorry I mean what I put here in my comment that the highest HRIPT for sensitization is one
percent. Do we need the 2.1 and I said, you know, I've never seen sensitization to these products. I think irritation
is the issue and if limited based when formulated to be non-irritating sensitization will not be a factor even though
we don't have the data.
DR. SNYDER: Yea, I think we just have to say something because we requested it at the maximum concentration
of use, we received it, but the maximum concentration of use is different now so we I think we have to have an
explanation of why we previously wanted a maximum concentration of use and now we're saying we don't.
DR. BELSITO: Right.
MR. GREMILLION: So the maximum concentration of use is actually over twice as high as what the reports are
based on, just confirming that it's 2.1 and the earlier conclusion is based on 1 percent.
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DR. BELSITO: Right, but these are really not known at all to be sensitizers. The issue would be how it's
formulated and whether it would be irritating and so that's why our conclusion is when formulated to be nonirritating because we know all acids can be irritating but you know when they're formulated they make salts which
are non-irritating to the skin. So the issue with the malic acid is really more of an issue of irritation and really
sensitization is not an issue.
DR. LIEBLER: Just to elaborate on that a little further because I think it's a fair question and one thing I think you
might not be aware of is that most if not almost all of the molecules that are known to be sensitizing share the
property of being able to modify proteins that chemically react with modified proteins that produces modified
protein forms that are thought to trigger the immune response that leads to the sensitization and so one of the things
that we're perhaps not articulating on our comments here is that this molecule lacks that data chemistry. Now a
related issue that I thought we could bring to bare here could be whether or not there is sensitization to a higher
concentration of something like succinate or fumerate.
MS. BURNETT: I do want to point out. I don't know if this makes any difference once so ever but the 2.1 use is in
a hair spray
DR. SNYDER: But it's listed under leave-ons.
DR. BELSITO: Well hairsprays are leave-ons.
MS. BURNETT: Yes.
DR. KATZ: Do you need to be concerned, particularly for hairspray that at a higher concentration for ocular
irritation. I understand sensitization portion but these products may actually, particularly if it's a hair spray that's
sprayed into the eye, if there's no data to support that use.
DR. BELSITO: That's a good point.
DR. BERGFELD: Except would nonirritating cover that?
DR. KATZ: I'm not sure you could say that for our product, for hairspray, that you would know whether or not your
irritating because it's going to get there anyway from the aerosolization and that's really my concern is that either
way you got to get it into a salon if they spray your hair they tell you to put your hand there but if you're doing it at
home I don't know how you're going to make sure that you're not going to get it anywhere near there. Is that portion
necessary before you go on?
DR. LIEBLER: These would be irritating because of the pH. And I mean these are used as pH adjusters so if you
formulated to be nonirritating you need to make the pH come out somewhere in the neutral range I guess, so it's
basically the same issue as for skin irritation even though ocular is more sensitive because of the nature of the target
but I guess I don't think it needs to be considered differently than we're already considering it for skin and when
formulating to be nonirritating applies to all formulations.
DR. BERGFELD: You could put that in the discussion though?
DR. LIEBLER: Yeah, I think that's a good idea.
DR. SNYDER: So, Christina, clarification under ocular irritation studies, under the in vitro studies. The assays
predicted in the formulation was malic acid at 3.6 so that the formulation would have a pH of 3.6 or would it be
different?
MS. BURNETT: There are two different formulations tested and one had a pH of 3.6 and the other had a pH of 3.0.
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DR. SNYDER: So that would go against what Dan was arguing that the formulation might not be as acidic or
alkaline as - because that's the formulation.
DR. LIEBLER: That was a formulation that was tested and produced irritation. It doesn't mean that any
formulation is going to be acidic.
DR. BELSITO: Yes, we just said that it could be formulated to be irritating. A pH of 3.6 would be very irritating
on the skin so that would not be - I mean I don't know what the product was but MS. BURNETT: One says hairstyler and one says hair shampoo.
DR. BELSITO: I mean those would be diluted for use but hairstyler yes, I mean I presume that that's probably some
kind of hair straightener or some type of DR. BERGFELD: Usually a gel. A volumizer.
MS. BURNETT: I will see if I can find but it's unpublished data I believe. I'm not sure how much detail I have.
DR. ANSELL: I think that's entirely consistent with what Dan has said is you know if it's pH dependent and if the
product is very acidic then it's going to be an ocular irritant.
DR. BELSITO: (inaudible)
DR. ANSELL: So I think addressing that in the discussion is appropriate but there's nothing surprising. I know it's
irritation is concentration and pH dependent for these materials.
DR. BELSITO: Okay. So safe when formulated to be non-irritating and in the discussion point out about the
hairspray and the minimal ocular irritation study that we have.
MS. BURNETT: Unfortunately I don't have much detail on those ocular irritation studies, it says that test material
was malic acid, 50 percent solution in hairstyler which was 2.72 percent malic acid, the pH of the test material was
3.6, and respectively 3.0 for the other one. That's all the data I have on it other than the results.
DR. BELSITO: And then we had that article on apoptosis that I found but I don't think that that changes anything.
MS. BURNETT: I did want to point out that we received the Council’s comments on Thursday I believe last week
and they wanted to point out that under the sodium malate it's actually a disodium not a monosodium and the
monograph will be changed. Is that correct, Jay?
DR. ANSELL: Yes, we just wanted to just make the panel aware that there was an issue with the INCI ongoing to
clarify whether it's the monosodium or disodium salt of the acid and the INCI monograph was going to be clarifying
that.
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Dr. Marks’ Team
DR. MARKS: Next is malic acid and sodium malate. So we have a tentative amended report on malic acid and
sodium malate. At the June Meeting the panel re-opened the assessment that was originally published in 2001 that
was revised the conclusion and an insufficient data announcement was made. The data needs are listed in the memo
from Christina. Can we move on to a draft final amended report?
DR. SHANK: Do you still want skin sensitization at 2.1 percent; we have them for one percent?
DR. MARKS: Yeah, these were the needs…sensitization at 2.1 percent. Ron Hill, you mentioned the isomers and
then, method of manufacture and impurities. And then Don Belsito had sent a W-2 in reference to an article on
some cytotoxicity and apoptotic effects. It's interesting, in the original 2001 report, we said safe as a PH-adjuster,
and insufficient for other uses and their team felt we needed to re-open that conclusion.
DR. HILL: Correct.
DR. MARKS: So do we just go back to that conclusion and at this point not re-open and just have a discussion and
the review? And re-review or do we go with a draft final amended report, insufficient with those three needs at 2.1
percent sensitization. Now, you said do we -DR. EISENMANN: Could we limit it to one percent?
DR. MARKS: Or we could limit it to one percent.
DR. EISENMANN: If you wanted to.
DR. HILL: So what are the three needs again, they're listed right in the report.
DR. MARKS: Sensitization, the isomers and method of manufacture and impurities.
DR. EISENMANN: Well, the isomers appear likely to be DL because that's what's used for food.
DR. HILL: Well, my conjecture was that in food, they probably use the D produced from, from pork -DR. EISENMANN: Well, food chemical codex listed it as DL.
DR. HILL: They do?
DR. EISENMANN: Yes. The other issue that I've discovered, in the original report the sodium malate was
definitely was definitely a monosodium salt. Now the CAS number for the disodium salt has gotten in there, the
unicode for disodium salt has gotten in there. So, in other words, -- and we asked the suppliers; that's the more
important thing. I asked the company that reported using it, they're using disodium. They're using the food grade
material. One user is using disodium and the other is using a mixture. So, it's probably -- they're using a mixture of
water with malic acid and disodium malate and they gave cast numbers for both disodium and monosodium. I'm not
sure that it matters for safety reasons.
DR. HILL: It doesn't.
DR. EISENMANN: But it might be good to put them both, my -- the thought was to put them both in there. Both
salts.
DR. HILL: My comment last time about the toxicology data was that any simple salt with malic acid should have
been captured in terms of the toxicology and then it's malic acid but, yet, I wasn't clear on -- I'm still not clear on
what's the significance of the L-malic acid being in that DL mixture if there is, I doubt there is.
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DR. EISENMANN: Oh, for food use, I've read a review that EHMSA, considered that they didn't matter,
DR. HILL: Yeah, I think those are actually inter- convertible in humans, more or less cremated, L converts to D.
The only thing that came out of the method of manufacture is that they're making it by chewing up benzene and then
hydrating it to malic acid to make the DL and then I would have expected, maybe residual benzene, except that since
there's that extra reaction stuff it's probably a non-issue. Anyway, that's what I had noted down to look at. I would
have thought the food grade would have been just D, but if that's not the case, then, it confirms what I thought,
which is pretty well converted more in human.
DR. EISENMANN: So I don't that's a data that needs to stay.
DR. HILL: Yeah, it probably isn't.
DR. MARKS: Okay, so let's go back to, so, the isomers. How about method of manufacturing and impurities?
DR. HILL: Well, that was the benzene data that we got, is that they recalculated -- they did catalytic cleavage of
benzene to get maleic acid which then they then hydrate under steam to malic acid.
DR. MARKS: So you're firm…
DR. HILL: And it makes a DL, you know. Well, you know, in principal, one should know that they're -- there's no
residual benzene. But given that there is another step, I don't think that, that's a problem.
DR. MARKS: So now, we're back to, I think, the last thing is sensitization at 2.1 percent. That's what it's -- I -- you
mention a limit, Carol, but I have in my notes that the HRIPT is done with.02 percent. That's a long ways from -MS. BURNETT: There's -DR. EISENMANN: Well, there's -MS. BURNETT: -- there's -DR. HILL: I have 1 percent.
MS. BURNETT: -- there's -DR. MARK: One percent?
MS. BURNETT: Yeah, one was 1 percent. One was 2 percent with a 3 percent dilution, so.6 percent.
DR. MARKS: Yeah, so there wasn't 1 percent?
MS. BURNETT: So 1 percent was the maximum concentration.
DR. MARKS: Where did I miss that? Was that -DR. HILL: (Inaudible)
MS. BURNETT: And it's in the notes -DR. MARKS: Anyways, 1 percent, okay. So -MS. BURNETT: It's in the --
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DR. MARKS: -- and -MS. BURNETT: It's in the memo.
DR. HILL: I just don't think that's a problem because there are no structural hits to suggest that they should sensitize
the malic acid that's so pervasive in the human biochemistry that if we sensitize to that, none of us would live past
the age of zero. That's just my thinking.
DR. MARKS: So draft final amended report safe?
DR. HILL: Yeah.
DR. MARKS: At 2.1 percent doesn't bother you. Okay?
MS. BURNETT: It needs discussion.
DR. MARKS: All right.
DR. SHANK: So if you got to defend accepting the HRIPT at 1 percent and not 2.1. And to say this in common a
biochemical medium in humans.
DR. HILL: Somewhere I think there's literature that looks at that conversion of LD in humans. And we really have
to capture that a little bit in biochemistry.
DR. SHANK: Okay.
DR. MARKS: And okay?
DR. SHANK: That's all.
DR. MARKS: And then what about Don’s article? Is there anything that we need to mention about that in the
discussion?
DR. HILL: I didn't think so, personally.
DR. SHANK: I don't have that highlighted. So what was the article?
DR. MARKS: It was an article on cytotoxiciy and apoptotic effects. It was basically a link.
DR. SHANK: Oh, really? No, that's was interesting. Then I don't make that link.
MS. BURNETT: Or, should it be -DR. SHANK: (Inaudible) cosmetic.
MS. BURNETT: -- should it be included in the report at all?
DR. SHANK: No.
MS. BURNETT: Okay.
DR. SHANK: Doctor Belsito may not agree, since he submitted it.
MS. BURNETT: That I'm not sure. Let's -- we'll find out tomorrow.
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DR. MARKS: I won't mention it. We'll wait for him.
DR. SHANK: Yes.
DR. HILL: Yes.
DR. MARKS: Okay? So tomorrow I'm going to move that a draft final amended report be issued with a conclusion
of safe.
DR. EISENMANN: Okay.
DR. SHANK: (Inaudible)
DR. MARKS: Okay? Next on the -- is --
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Full Panel Meeting
DR. BERGFELD: All right, the next is malic acid. Dr. Marks?
DR. MARKS: In June of this year this CIR expert panel reopened this safety assessment of malic acid and sodium
malate. The original was published in 2001. We reopened to revise that conclusion. We issued an insufficient data
announcement. We received data and that's detailed in the memo. So our team felt we could move forward and this
is a motion that a draft final amended report be issued with a safe conclusion.
DR. BERGFELD: Belsito comment?
DR. BELSITO: Second.
DR. BERGFELD: Second. Any further discussion, comment? Editorials? Don?
DR. BELSITO: Yea, it was pointed out by Dr. Katz yesterday that this was used in hairsprays up to 2.1 percent and
we should just add in the discussion that we -- you know that care when applying hairspray because we don't have
the ocular it can be irritating to the eye. Although, obviously, hairsprays are not meant to be sprayed in the eye, but
just have that in the discussion.
DR. BERGFELD: Just the discussion not the conclusion.
DR. BELSITO: Not the conclusion.
DR. MARKS: And the other comment I had, Don, you had sent in wave two alert us to an article on cytotoxicity
and apoptotic effects. Our team discussed that and felt we didn't need to include that article, but we want to make
sure that is fine with you.
DR. BELSITO: I'm fine. I was searching for something else and came across the article and noticed that it wasn't in
our report and just wanted to put that out to all of you to decide whether it should be in the report or not. The
concentrations, etc. are really not relevant to what we are discussing.
DR. MARKS: Thank you, Don.
DR. BERGFELD: We will call the question then on malic acid. All those in favor of a safe conclusion raise your
hands. Thank you. Unanimous. And then -(MOTION PASSED UNANIMOUSLY)
DR. HILL: I just wanted to clarify for the record that this is going out as a tentative. It will come back as a final.
DR. BERGFELD: Okay.
DR. MARKS: Thank you for clarifying that.
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ABSTRACT
The Cosmetic Ingredient Review (CIR) Expert Panel (Panel) reassessed the safety of Malic Acid and Sodium Malate in
cosmetics. Malic Acid is reported to function in cosmetics as a fragrance ingredient and a pH adjuster and Sodium Malate
functions as a skin-conditioning agent - humectant. The Panel reviewed the available data to determine the safety of these
ingredients. The Panel concluded that Malic Acid and Sodium Malate are safe in the present practices of use and
concentration described in this safety assessment.
INTRODUCTION
The CIR Expert Panel published the Final Report on the Safety Assessment of Malic Acid and Sodium Malate in
2001 and concluded that Malic Acid and Sodium Malate are safe for use as pH adjusters in cosmetic formulations; however,
the Panel determined that the data were insufficient to determine the safety of these ingredients for any other functions.1 The
data needs, based on the reported function of Sodium Malate (skin conditioning agent – humectant), were concentration of
use data, dermal irritation and sensitization data, and ocular irritation data. In accordance with its procedures, the Panel
evaluates the conclusions of previously-issued reports every 15 years, and it has been at least 15 years since this assessment
has been issued. Because the number of uses and concentrations of use increased since the original assessment, the Panel
reopened the Safety Assessment of Malic Acid and Sodium Malate in 2017 to amend the original conclusion. The conclusion
of this report supersedes the one found in the 2001 report.
According to the web-based International Cosmetic Ingredient Dictionary and Handbook (Dictionary), Malic Acid
is reported to function in cosmetics as a fragrance ingredient and a pH adjuster, while Sodium Malate is reported to function
in cosmetics as a skin-conditioning agent – humectant.2,3 These functions are similar to what was reported in the 2001
assessment except at that time Malic Acid was only reported to function as a pH adjuster.
Malic Acid (or malate) is an intermediate in the citric acid cycle (also known as the tricarboxylic acid (TCA) cycle
or Krebs cycle) and is formed during the hydration reaction of fumarate (or fumaric acid) with the enzyme fumarase.4
Fumarate is formed by the oxidation reaction of succinate (succinic acid) and coenzyme Q (ubiquinone) with succinic
dehydrogenase. The Panel published the safety assessments of Fumaric Acid (with related salts and esters) in 2009 and
Succinic Acid and Sodium Succinate (as part of the report on dicarboxylic acids) in 2012 and concluded that these
ingredients, which have the same functions as Malic Acid, are safe as used in cosmetics.5,6
This safety assessment includes relevant published and unpublished data that are available for each endpoint that is
evaluated. Published data are identified by conducting an exhaustive search of the world’s literature. A listing of the search
engines and websites that are used and the sources that are typically explored, as well as the endpoints that CIR typically
evaluates, is provided on the CIR website (http://www.cir-safety.org/supplementaldoc/preliminary-search-engines-andwebsites; http://www.cir-safety.org/supplementaldoc/cir-report-format-outline). Unpublished data are provided by the
cosmetics industry, as well as by other interested parties.
Excerpts from the summary of the 2001 report on are disseminated throughout the text of this re-review document,
as appropriate, and are identified by italicized text. (This information, except for chemical and physical properties, is not
included in the tables or the summary section.) The original report that was published in 2001 is available on the CIR
website (http://www.cir-safety.org/ingredients).
CHEMISTRY
Definition and Structure
The Dictionary defines Malic Acid as an organic carboxylic acid, the molecular formula of which is C 4 H 6 O 5 and
the stereoisomers of which are depicted below (Figure 1).2

Figure 1. Malic Acid (D- and L-stereoisomers)
Sodium Malate is the sodium salt of Malic Acid. It conforms to the formula described below (Figure 2).3 With two
carboxylic acid functional groups, Sodium Malate is available as the mono- or di-sodium salt.
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Figure 2. Sodium Malate (monosodium and disodium)
Malic Acid and Sodium Malate are α-monohydroxy succinic acid ingredients. These ingredients have one
stereocenter, and thereby two stereoisomers, the configuration of which is most commonly denoted by D, L, or DL (a racemic
mixture (50/50) of the D and L isomers). The Dictionary names as defined are ambiguous to these stereochemical details.
Stereochemistry is identified when provided in the data summarized throughout this report.
Physical and Chemical Properties
Physical and chemical properties of Malic Acid were previously reported in the 2001 safety assessment and the
pertinent information from that document, along with additional properties, are provided in Table 1. Physical form and
formula weight for Sodium Malate are also provided in Table 1. Sodium Malate (reported as DL) is freely soluble in water.
No further chemical properties were found in the literature.
Methods of Manufacture
Acid is made by the catalytic oxidation of benzene to maleic acid, which is converted to Malic Acid by
heating with steam under pressure.1 L-Malic Acid is available through the [hydration] of fumaric acid.
DL-Malic

Sodium Malate (reported as DL) is manufactured by reacting Malic Acid with sodium hydroxide and purifying the
reaction product.7
Natural Occurrence
The L-isomer of Malic Acid is a naturally occurring and common metabolite of plants (most commonly found in
fruits, such as unripe apples) and animals.1
Impurities
Maleic and fumaric acids are by-products of the manufacture of Malic Acid.1 Malic Acid is generally purified until
the amounts of fumaric and maleic acid are 7.5 and <500 ppm, respectively.
The Food Chemicals Codex, a compendium of internationally recognized standards published by the United States
Pharmacopeia (USP) for the purity and identity of food ingredients, states Malic Acid for food use should be 99-100.5% pure
with no more than 1% fumaric acid and no more than 0.05% maleic acid.8
The Food Chemicals Codex states Sodium Malate (disodium, DL) should have not more than 3 mg/kg arsenic, 2
mg/kg lead, 1% fumaric acid, and 0.05% maleic acid.7 Specifications for Sodium Malate (monosodium, DL) for food use
indicate that the chemical should not contain more than 0.05% maleic acid and not more than 2 mg/kg lead.9 Purity should
not be less than 99.0% on the dried basis.
USE
Cosmetic
The safety of the cosmetic ingredients addressed in this assessment is evaluated based on data received from the
U.S. Food and Drug Administration (FDA) and the cosmetics industry on the expected use of this ingredient in cosmetics.
Use frequencies of individual ingredients in cosmetics are collected from manufacturers and reported by cosmetic product
category in FDA’s Voluntary Cosmetic Registration Program (VCRP) database. Use concentration data are submitted by the
cosmetics industry in response to a survey, conducted by the Personal Care Products Council (Council), of maximum
reported use concentrations by product category.
The frequency of use of Malic Acid has increased since safety was originally reviewed, from 47 reported uses in
19981 to 238 reported uses in 201710 (Table 2). Notably, the number of uses near the eye area and mucous membranes
increased from no reported uses to 4 and 19, respectively. The reported maximum concentration of use has increased; the
maximum leave-on concentration of use reported was 1% (in multiple formulation types) in 1984,1 and the results of the
survey conducted by the Council in 2017 now indicate that the maximum leave-on use concentration is 2.1% (in a hair
spray). It is used at up to 50% in products diluted for baths.11
The frequency of use for Sodium Malate has also increased since the original review, from 1 reported use in 19981
to 5 reported uses in 201710. Current uses of Sodium Malate are reported in coloring hair care products and skin care
preparations. No concentration of use for Sodium Malate was reported in the 2001 safety assessment.1 The Council in 2017
reported that Sodium Malate (disodium) is used at 0.02% in “other” skin care preparations.11
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Malic Acid is used in products that are used near the eye at a maximum concentration of 0.000012% (in eyeliners)
and in those that can come in contact with mucous membranes at maximum concentrations up to 50% (in bath oils, tablets
and salts); no concentrations of use were reported for these categories in the original assessment.1,10 Additionally, Malic
Acid is used in body and hand products and pump hair spray formulations at concentrations up to 2.1%; these product-types
could possibly be inhaled. In practice, 95% to 99% of the droplets/particles released from cosmetic sprays have aerodynamic
equivalent diameters > 10 µm, with propellant sprays yielding a greater fraction of droplets/particles < 10 µm compared with
pump sprays.12,13 Therefore, most droplets/particles incidentally inhaled from cosmetic sprays would be deposited in the
nasopharyngeal and thoracic regions of the respiratory tract and would not be respirable (i.e., they would not enter the lungs)
to any appreciable amount.14,15
Malic Acid and Sodium Malate are not restricted from use in any way under the rules governing cosmetic products
in the European Union (EU).16
Non-Cosmetic
DL- and L-Malic Acid are generally recognized as safe (GRAS) as direct food additives by the U.S. FDA for use as
flavor enhancers, flavoring agents, adjuvants, and as pH control agents (21CFR184.1069, 21CFR582.60, 21CFR582.1069).
DL- and L-Malic Acid are not GRAS for baby foods.
The Merck Index reports that Malic Acid is an intermediate in chemical synthesis.17 It is a chelating and buffering
agent. In foods, it is a flavoring agent, a flavor enhancer, and an acidulant (a substance that gives food a tart, sour, or acidic
flavor). The Food Chemicals Codex reports that Malic Acid (DL) functions as an acidifier and a flavoring agent in food,
while Sodium Malate (DL) functions as a buffer or neutralizing agent in food.7,8 Malic Acid is listed as DL in the USP
National Formulary.18

TOXICOKINETICS STUDIES
Absorption, Distribution, Metabolism, and Excretion
Most of the radioactivity from 2.5 mg/kg U-14C-L-Malic Acid (specific activity 61µCi/mmol) or 4-14C- DL-Malic Acid
(specific activity 93 µCi/mmol) administered orally or intraperitoneally (i.p.) to male rats was excreted as carbon dioxide.1
Daily oral administration of 4 g/kg Malic Acid resulted in increased glucuronic acid excretion in the urine.
Skin Penetration
The ability for Malic Acid to penetrate the skin, as used in rinse-off personal care products, was assessed in an in
vitro study.19 A shampoo with radiolabeled Malic Acid (L-(U)-[14C]-Malic Acid; < 1%; pH 5.0 - 7.0) was applied as a single
dose to human epidermal membranes mounted in static diffusion cells. The receptor fluid was saline. The membranes were
not occluded. The exposures were 1 min in duration. Epidermal penetration of Malic Acid from the shampoo was
considered negligible, with > 99% removed by rinsing. The actual skin dose for Malic Acid was 2.69 µg/cm2, the total
absorbable dose was 0.003% and the total dose delivered was 0.000067 µg/cm2.
TOXICOLOGICAL STUDIES
Acute Toxicity Studies
The oral LD 50 values of Malic Acid for mice, rats, and rabbits ranged from 2.66 to greater than 3.2, 1.60 - 3.5, and
3 - 5 g/kg, respectively.1 The acute LD 50 of Malic Acid given intravenously was 2.4 g/kg for rabbits, and the i.p. LD 50 for
mice and rats were 0.05 to 0.1 and 0.1 – 0.2 g/kg, respectively.
Chronic Toxicity Studies
In a chronic oral study in rats, Malic Acid at concentrations up to 50,000 ppm (5.0%) in feed for 104 weeks resulted
in decreases in body weight gains and feed consumption, but compound-related lesions were not observed.1 No significant
changes or lesions were observed when dogs were fed Malic Acid at concentrations up to 50,000 ppm for 104 weeks.
DEVELOPMENTAL AND REPRODUCTIVE TOXICITY (DART) STUDIES
Oral dosing of Malic Acid did not cause developmental toxicity in mice (at up to 266 mg/kg), rats (at up to 350
mg/kg), or rabbits (at up to 300 mg/kg).1 In a multigenerational oral DART study, no significant adverse effects were
observed in rats that received up to 10,000 ppm Malic Acid.
GENOTOXICITY STUDIES
In Vitro
Malic Acid was not mutagenic in Ames tests or a mammalian cell chromosomal assay.1 In one bacterial cell study,
pyrolyzates of Malic Acid were not mutagenic, but in another bacterial cell study they were. Products formed from treatment
of Malic Acid with aqueous solutions of chlorine were considered mutagenic.
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DL-Malic Acid was not mutagenic in an Ames test in Salmonella typhimurium strains TA97 and TA102 when tested
with and without metabolic activation.20 The material was tested at up to 10 mg/plate in distilled water.

CARCINOGENICITY STUDIES
No published carcinogenicity studies on Malic Acid or Sodium Malate were discovered, and no unpublished data
were submitted currently or reported in the 2001 safety assessment.
DERMAL IRRITATION AND SENSITIZATION STUDIES
Animal Studies
Malic Acid was moderately irritating to rabbit skin (500 mg for 24 h) and was a strong irritant to guinea pigs
(concentration not reported).1
Human Studies
In a test determining subjective skin irritation potential, the average irritation scores over a 15-minute period were
39.4, 37.1, and 23.1 for 1 M Malic Acid at pH 3, 5, and 7, respectively.1
The findings of human repeat insult patch tests (HRIPTs) are summarized in Table 3. Malic Acid at up to 1% in
formulation was not a significant skin irritant and did not induce allergic contact dermatitis. 21-23
OCULAR IRRITATION STUDIES
In Vitro Studies
The ocular irritation potential of Malic Acid was tested in formulation in chorioallantoic membrane vascular assays
(CAMVA) and bovine corneal opacity and permeability tests (BCOP).21 Malic Acid at 2.2725% was tested in a hair styler
and a hair shampoo at pH 3.6 and pH 3.0, respectively. The assays predicted that the formulation with Malic Acid at pH 3.6
would be a severe ocular irritant and the formulation with Malic Acid at pH 3.0 would be an ocular irritant.
Animal Studies
Malic Acid (750 µg) caused severe ocular irritation in rabbit eyes.1
CLINICAL STUDIES
In predictive testing using patients with atopic dermatitis, 18 of 34 patients reacted to a diet high in Malic Acid and
citric acid, and 6 reacted to a diet high in Malic Acid.1 Reactions included immediate (seasonal allergic rhinitis and
urticarial) and delayed (contact dermatitis) responses. In assessing the effect of Malic Acid on cell renewal, an 18%, 10%,
and 5% increase was observed at pH 3, 5, and 7, respectively. Malic Acid (200 mg) was not toxic in a clinical efficacy and
safety test.
The cumulative irritation potential of Malic Acid with other fruit acids was tested in 20 healthy volunteers.24 The
volunteers were exposed twice daily for 4 days to 2% Malic Acid (pH 2 and pH 4), either alone or in tandem with 0.5%
sodium lauryl sulfate (SLS). Positive and negative controls were 0.5% SLS and distilled water, respectively. Approximately
50 µl of the test materials were applied to each test area on the paravertebral mid back by occlusive patches (Finn Chambers
on Scanpor, 12 mm diameter). The patches were removed after 30 min, rinsed with ~10 ml of tap water, and dried with
tissue paper without rubbing. Irritant cutaneous reactions were quantified by visual scoring, transepidermal water loss, and
skin color reflectance. The twice daily application of Malic Acid (pH 2 or pH 4) alone did not induce significant irritant
reactions and were comparable to the negative control. Combined exposures to Malic Acid and SLS caused marked barrier
disruption, but the effect was less than that observed from combined exposure to SLS and water, which indicated a protective
effect by Malic Acid. The authors of the study concluded that Malic Acid did not significantly contribute to the occurrence
of irritant contact dermatitis or increase susceptibility to SLS-induced irritation.
SUMMARY
The Panel published a Final Report on the Safety Assessment of Malic Acid and Sodium Malate in 2001 and
concluded that Malic Acid and Sodium Malate are safe for use as pH adjusters in cosmetic formulations; however, the Panel
determined that the data were insufficient to determine the safety of these ingredients for any other functions. In accordance
with its procedures, the Panel evaluates the conclusions of previously-issued reports every 15 years, and it has been at least
15 years since this assessment has been issued. Because the number of uses and concentrations of use increased since the
original assessment, the Panel reopened the Safety Assessment of Malic Acid and Sodium Malate in 2017 to amend the
original conclusion. The conclusion of this report supersedes the one found in the 2001 report.
Malic Acid is reported to function in cosmetics as a fragrance ingredient and a pH adjuster, while Sodium Malate is
reported to function in cosmetics as a skin-conditioning agent – humectant. These functions are similar to what was reported
in the 2001 assessment except at that time Malic Acid was only reported to function as a pH adjuster.
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Malic Acid (or malate) is an intermediate in the citric acid cycle (also known as TCA cycle or Krebs cycle) formed
during the hydration reaction of fumarate (or fumaric acid) with the enzyme fumarase.
The frequency of use of Malic Acid has increased since safety was originally reviewed, from 47 reported uses in
1998 to 238 reported uses in 2017. Notably, the number of uses near the eye area and mucous membranes increased from no
reported uses to 4 and 19, respectively. The reported maximum concentration of use has increased; the maximum leave-on
concentration of use reported was 1% (in multiple formulation types) in 1984, and the results of the survey conducted by the
Council in 2016 report a maximum leave-on use concentration of 2.1% (in a hair spray). It is used at up to 50% in products
diluted for baths.
The frequency of use for Sodium Malate has also increased since the original review, from 1 reported use in 1998 to
5 reported uses in 2017. Uses of Sodium Malate include coloring hair care products and skin care preparations. No
concentration of use for Sodium Malate was reported in the 2001 safety assessment. The Council, in 2016, reported that
Sodium Malate is used at 0.02% in “other” skin care preparations.
Malic Acid is an intermediate in chemical synthesis. It is a chelating and buffering agent. In foods, it is a flavoring
agent, a flavor enhancer, and an acidulant.
In an in vitro study, epidermal penetration of < 1% radiolabeled Malic Acid (pH 5.0 - 7.0) in a shampoo was
considered negligible, with > 99% removed by rinsing. The actual skin dose for Malic Acid was 2.69 µg/cm2, the total
absorbable dose was 0.003% and the total dose delivered was 0.000067 µg/cm2.
DL-Malic Acid at up to 10 mg/plate was not mutagenic in an Ames test.
Malic Acid at up to 1% in formulation was not a significant skin irritant and did not induce allergic contact
dermatitis in HRIPTs.
Malic Acid in formulations at 2.2725% was predicted to be an ocular irritant was tested in vitro.
Malic Acid (2%, pH 2 and pH 4) did not significantly contribute to the occurrence of irritant contact dermatitis or
increase susceptibility to SLS-induced irritation in a cumulative irritation study.
No published carcinogenicity studies on Malic Acid or Sodium Malate were discovered and no unpublished data
were submitted.
DISCUSSION
In accordance with its procedures, the Panel evaluates the conclusions of previously-issued reports every 15 years,
and it has been at least 15 years since this assessment has been issued. Because the number of uses and concentrations of use
increased since the original assessment, the Panel reopened the Safety Assessment of Malic Acid and Sodium Malate in 2017
to amend the original conclusion. The conclusion of this report supersedes the one found in the 2001 report.
Overall, the Panel considered that the available data, including the role of Malic Acid in normal metabolism and
animal toxicity data, were adequate to assess the safety of these ingredients as used in cosmetics. The Panel noted that in
formulation, a pH dependent equilibrium exists between Malic Acid and its salts, thus the safety profile between Sodium
Malate would not differ from Malic Acid. The Panel also noted that there are no sensitization data for Malic Acid at the
maximum leave-on use concentration of 2.1%. The results of a HRIPT found that Malic Acid at 1% in formulation did not
induce dermal sensitization. Based on the experience of the clinicians on the Panel and the fact that Malic Acid and Sodium
Malate are common chemicals in human biology, the Panel concluded that these ingredients would not induce sensitization at
use concentrations.
The Panel noted that the only significant toxic effect of Malic Acid was irritation to the skin and eyes, which would
be expected for acids. Since Malic Acid is used as a pH adjuster in cosmetics, the irritating property of the acid would be
minimized in formulated products. The Panel also noted that use of Malic Acid in a hair spray has been reported. The Panel
thus advises consumers to minimize incidental ocular exposure of hair sprays containing Malic Acid.
The Panel discussed the issue of incidental inhalation exposure in body and hand products and in pump hair sprays.
There were no inhalation toxicity data available. The Panel considered other pertinent data indicating that incidental
inhalation exposures to Malic Acid and Sodium Malate in such cosmetic products would not cause adverse health effects,
including data characterizing the potential for these ingredients to cause acute and chronic toxicity, developmental and
reproductive toxicity, genotoxicity, and ocular or dermal irritation or sensitization. These ingredients are reportedly used at
concentrations up to 2.1% in cosmetic products that may be aerosolized. The Panel noted that 95% – 99% of droplets/particles produced in cosmetic aerosols would not be respirable to any appreciable amount. The potential for inhalation toxicity is
not limited to respirable droplets/particles deposited in the lungs. In principle, inhaled droplets/particles deposited in the
nasopharyngeal and thoracic regions of the respiratory tract may cause toxic effects depending on their chemical and other
properties. However, coupled with the small actual exposure in the breathing zone and the concentrations at which the
ingredients are used, the available information indicates that incidental inhalation would not be a significant route of
exposure that might lead to local respiratory or systemic effects. A detailed discussion and summary of the Panel’s approach
to evaluating incidental inhalation exposures to ingredients in cosmetic products is available at http://www.cir-safety.org/cirfindings.
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CONCLUSION
The CIR Expert Panel concluded that Malic Acid and Sodium Malate are safe in cosmetics in the present practices
of use and concentration described in this safety assessment. This conclusion supersedes the conclusion of safety that was
published in 2001.
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TABLES
Table 1. Physical and chemical properties
Property

Value
Malic Acid
6915-15-7; 636-61-3 (D-form); 97-67-6 (L-form)
White or colorless crystals
134.09

Reference

1.601 (DL-form); 1.595 (D- or L-form; 20º/4ºC)

25

Melting Point (ºC)

126-132 (DL-form): 101 (D-form); 100 (L-form)

17,25-27

Boiling Point (ºC)

150 (DL-form; decomposes); 140 (D- or L- form; decomposes)
55.8
pKa1 = 3.51; pKa2 = 5.03
Sodium Malate
676-46-0 (disodium salt)
White powder (monosodium); white to off-white odorless crystalline
powder (disodium, DL)
156.07

25

CAS No.
Physical Form
Molecular Weight (Da)
Density (g/cm3)

Solubility in water (g/100 g at 20 ºC)
Dissociation constant (at 20 ºC)
CAS No.
Physical Form
Formula Weight (Da)

2
25-27
17

17
20

3,11
7,9

9
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Table 2. Current and historical frequency and concentration of use of Malic Acid and Sodium Malate according to duration and exposure.
Malic Acid
# of Uses
Max Conc of Use (%)
201710
19981
201611
19841 #
Totals*
238
47
0.000012-50
< 0.1-1
Leave-On
Rinse-Off
Diluted for (Bath) Use
Eye Area
Incidental Ingestion
Incidental Inhalation-Spray
Incidental Inhalation-Powder
Dermal Contact
Deodorant (underarm)
Hair - Non-Coloring
Hair-Coloring
Nail
Mucous Membrane
Baby Products

110
126
2

31
16
NR

0.000012-2.1
0.00013-4
0.006-50

< 0.1-1
<0.1-1
NR

4
4
3; 26a; 22b
22b
106
NR
100
13
15
19
8

NR
NR
2; 3a; 3b
3b
7
NR
18
NR
22
NR
1

0.000012
0.0006-0.55
0.0011-2.1; 0.00013-1.9a
0.0004-1c
0.000012-50
NR
0.00013-4
0.00015-0.05
0.3
0.0006-50
NR

NR
NR
NR
NR
NR
NR
0.1-1
< 0.1-1
< 0.1-1
NR
NR

10

Totals*

2017
5

# of Uses

Sodium Malate
1

1998
1

Max Conc of Use (%)
2017 (disodium)11
19841
0.02
NR

Leave-On
Rinse-Off
Diluted for (Bath) Use

2
3
NR

1
NR
NR

0.02
NR
NR

NR
NR
NR

Eye Area
Incidental Ingestion
Incidental Inhalation-Spray
Incidental Inhalation-Powder
Dermal Contact
Deodorant (underarm)
Hair - Non-Coloring
Hair-Coloring
Nail
Mucous Membrane
Baby Products

NR
NR
1a
NR
3
NR
NR
2
NR
NR
NR

NR
NR
1b
1b
1
NR
NR
NR
NR
NR
NR

NR
NR
NR
NR
0.02
NR
NR
NR
NR
NR
NR

NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR

#

*Because each ingredient may be used in cosmetics with multiple exposure types, the sum of all exposure types may not equal the sum of total uses.
#
At the time of the original safety assessment, concentration of use data were not reported by the FDA; however, the FDA provided historic data
a
It is possible these products are sprays, but it is not specified whether the reported uses are sprays..
b
Not specified whether a spray or a powder, but it is possible the use can be as a spray or a powder, therefore the information is captured in both categories
c
It is possible these products are powders, but it is not specified whether the reported uses are powders
NR – no reported use
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Table 3. Human repeat insult patch tests.
Ingredient
Concentration
Malic Acid
0.0227% in a hair styler
formulation at pH 3.6
Malic Acid

0.00375% in a hair shampoo
at pH 3.0

Malic Acid

1% in a sun protection
formulation

Malic Acid

2% in a hair product; 3%
dilution of product tested

Method
Modified HRIPT in 101
subjects; semi-occlusive
patch
HRIPT in 98 subjects;
occlusive patch
HRIPT in 106 subjects; 0.2
g applied with semiocclusive patch on
infrascapular back or on
upper arm
Modified HRIPT in 105
subjects; semi-occlusive
patch

Results
Not a significant skin
irritant; did not induce
allergic contact dermatitis
Not a significant skin
irritant; did not induce
allergic contact dermatitis
Not sensitizing

Reference

Not a significant skin
irritant; did not induce
allergic contact dermatitis

23

21

21

22
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2017 FDA VCRP RAW DATA
01C - Other Baby Products
MALIC ACID
02A - Bath Oils, Tablets, and Salts
MALIC ACID
03B - Eyeliner
MALIC ACID
03E - Eye Makeup Remover
MALIC ACID
04E - Other Fragrance Preparation
MALIC ACID
05A - Hair Conditioner
MALIC ACID
05B - Hair Spray (aerosol fixatives)
MALIC ACID
05E - Rinses (non-coloring)
MALIC ACID
05F - Shampoos (non-coloring)
MALIC ACID
05G - Tonics, Dressings, and Other Hair Grooming
MALIC ACID
Aids
05I - Other Hair Preparations
MALIC ACID
06C - Hair Rinses (coloring)
MALIC ACID
06D - Hair Shampoos (coloring)
MALIC ACID
07E - Lipstick
MALIC ACID
07I - Other Makeup Preparations
MALIC ACID
08A - Basecoats and Undercoats
MALIC ACID
08B - Cuticle Softeners
MALIC ACID
08E - Nail Polish and Enamel
MALIC ACID
08G - Other Manicuring Preparations
MALIC ACID
10A - Bath Soaps and Detergents
MALIC ACID
10E - Other Personal Cleanliness Products
MALIC ACID
12A - Cleansing
MALIC ACID
12C - Face and Neck (exc shave)
MALIC ACID
12D - Body and Hand (exc shave)
MALIC ACID
12F - Moisturizing
MALIC ACID
12G - Night
MALIC ACID
12H - Paste Masks (mud packs)
MALIC ACID
12J - Other Skin Care Preps
MALIC ACID
06A - Hair Dyes and Colors (all types requiring
caution statements and patch tests)
06G - Hair Bleaches
12A - Cleansing
12F - Moisturizing
12J - Other Skin Care Preps

8
2
3
1
1
45
2
1
35
5
12
9
4
4
1
1
2
9
3
5
8
13
13
9
17
4
5
16

SODIUM MALATE

1

SODIUM MALATE
SODIUM MALATE
SODIUM MALATE
SODIUM MALATE

1
1
1
1

Distributed for comment only -- do not cite or quote

Personal Care rnProducts Council
Committed to Safety,
Quality & Innovation

Memorand urn

TO:

Bart Heldreth. Ph.D.
Executive Director Cosmetic Ingredient Review (CIR)
-

FROM:

Beth A. Jonas, Ph.D.
Industry Liaison to the CIR Expert Panel

DATE:

November 30, 2017

SUBJECT:

Draft Tentative Amended Report: Safety Assessment of Malic Acid and Sodium
Malate as Used in Cosmetics (draft prepared for the December 4-5. 2017 CIR
Expert Panel Meeting)

Identitv/NCI Name Issue
At the time of the original CIR report, Sodium Malate was defined in the Dictionary (8th edition,
2000) as the monosodium salt. Although the structure in the current Dictionary monograph is
still the monosodium salt, the CAS number 676-46-0 (added in 2011) is for the disodium salt. In
addition, the technical name “Butanedioic acid, 2-hydroxy-. sodium salt (1:2)” has been added to
the monograph and the Information Source(s) area includes the FDA Unique Ingredient Identifier
(UNJI) for the disodium salt, and a reference to the Food Chemical Codex (FCC 10; ) which
defines sodium DL-malate as the disodium salt (first published FCC 8).
In response to the concentration of use survey, one company reported use of Sodium Malate.
Afier a request for clarification, the company reporting use of Sodium Malate indicates that they
are using disodium malate sold for food additive purposes (updated concentration of use
information attached). Among the two suppliers with trade name mixtures containing Sodium
Malate registered with the Council, one reports that their mixture contains disodium malate. The
other supplier, that sells a mixture that also contains Malic Acid, provided three CAS numbers
that are associated with monosodium and disodium malate. The INCI Committee is still working
on how the identity issue in the Dictionary should be resolved.
In a formulation there wiLl be a pH dependent equilibrium between Malic Acid and its salts, and
the safety profile of the two salts would not differ from Malic Acid. Therefore, we suggest that
identity information (CAS, structures), and physical/chemical properties of both monosodium
and disodium malate be included in the CIR report.

1620 L Street, N.W., Suite 1200 Washington, D.C. 20036

202.331.1770

202.331.1969 (fax)

www.personalcarecouncll.org
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Key Issues
The CIR report should state that Malic Acid included in the Food Chemical Codex is DL and that
Malic Acid in the USE NF is listed as +7-.
See the 1982 JECFA specifications for information on the monosodium salt:
http://www.fao.org/at/aczn/jecfa-additives/specs/Monograph1 /Addhive-408.pdf
CAS numbers associated with ingredients under review should be included in CR reports.
Additional Considerations
Introduction It is not clear to state that: “These endpoints were not included in the safety
assessment....” The “endpoints” are in the safety data, the studies on fumaric acid are not
included in the report.
Skin Penetration Please state the identity of the receptor fluid.
Chronic, old report summary Was the 50,000 ppm concentration in feed or water?
Dermal Irritation and Sensitization Why are the HIUPTs presented before the Human Studies
subheading?
Clinical Studies What concentration of SLS was used for the positive control?
-

-

-

-

-

2
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Concentration of Use by FDA Product Category
Ingredient

j

Malic Acid
Malic Acid
Malic Acid
• Malic Acid
Malic Acid
Malic Acid
Malic Acid
Malic Acid
Malic Acid
Malic Acid
Malic Acid
Malic Acid
Malic Acid
Malic Acid
Malic Acid
Malic Acid
Malic Acid
Malic Acid
Malic Acid
Malic Acid
Malic Acid

Malic Acid
Malic Acid
Malic Acid
Malic Acid
Sodium Malate
(disodium)

—

Malic Acid and Sodium Malate

Product Category
Bath oils, tablets and salts
Eyeliners
Hair conditioners
Hair sprays
Pump spray
Permanent waves
Rinses (noncoloring)
Shampoos (noncoloring)
Tonics, dressings and other hair grooming aids
Other hair preparations (noncoloring)
Hair dyes and colors
Hair rinses (coloring)
Foundations
Lipstick
Nail creams and lotions
Dentifrices
Mouth washes and breath fresheners
Bath soaps and detergents
Skin cleansing (cold creams, cleansing lotions, liquids and
pads)
Depilatories
Face and neck products
Not spray
Body and hand products
Not spray
Spray
Paste masks and mud packs
Skin fresheners
Other skin care preparations
Suntan products
Not spray
Other skin care preparations

Maximum
Concentration of Use
0.006-50%
0.000012%
0.00025-4%
2.1%
0.0003%
2.5%
0.00013-0.5%
0.00013-1.9%
2%
0.05%
0.00015-0.01%
0.0007%
0.0006-0.06%
0.3%
0.029%
0.55%
0.0085-0.95%
0.005-0.15%
1%
0.001-1%
0.0004-0.8%
0.0011%
0.002-2%
0.5%
0.0002-0.03%
0.0033-1%
0.02%

Information collected 2015-2016
Table prepared February 17, 2016
Updated November 27, 2017: clarification: the Sodium Malate used in other skin care preparations is
disodium rather than monosodium malate
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