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Memorandum 

To:  CIR Expert Panel Members and Liaisons 
From:  Christina L. Burnett, Senior Scientific Writer/Analyst       
Date:  November 10, 2017 
Subject: Draft Tentative Amended Report on Malic Acid and Sodium Malate 
 
Enclosed is the Draft Tentative Amended Report of the Safety Assessment of Malic Acid and Sodium Malate as Used in 
Cosmetics.  (It is identified as maacid122017rep in the pdf document).  
 
In June 2017, the CIR Expert Panel reopened this safety assessment that was originally published in 2001 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. 
 
Since the June meeting, CIR has received a HRIPT of a sun protection product containing 1% Malic Acid (tested neat) and a 
HRIPT of a hair product containing 2% Malic Acid (3% dilution of product tested).  No dermal sensitization was observed in 
either study.  Data concerning the other data interests were not received.  The new data have been incorporated in the report and 
have been designated with |brackets| in the text or highlighting in the tables (maacid122017data1 and maacid122017data2).  
Comments provided by the Council prior to the June meeting on the re-review have been addressed (maacid122017pcpc). 
 
The Panel should carefully consider and discuss the data and the draft Abstract and Discussion presented in this report and issue a 
Tentative Report with an amended conclusion. 
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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. 
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Malic Acid and Sodium Malate  Data Profile –December 2017 – Writer, Christina Burnett  
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Original Report 

Malic Acid X X X X X X X X   X X X  X X 
 

Sodium Malate 1 use, no 
concentration 

   X            

Re-Review 

Malic Acid X      X     X X  X X 
 

Sodium Malate X                
 
                           “X” indicates that data were available in the category for that ingredient. 
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Malic Acid and Sodium Malate RR 

(prepared by Christina Burnett) 
 

Ingredient CAS # InfoB SciFin PubMed  FDA EU ECHA  SIDS ECETOC  NICNAS NTIS NTP WHO FAO NIOSH FEMA  
PREVIOUSLY REVIEWED 

Malic Acid 636-61-3 (D-) 
6915-15-7 

97-67-6 (L-) 

√ √ √  21 CFR 184.1069; 
21 CFR 582.60; 

21 CFR 582.1069 

No Yes; most data 
already in report; 
read across data 

with fumaric acid 

 HPV 
chemical, 
no report 

  No        

Sodium Malate 676-46-0 √ √ √  --- No No  No   No        

 
 
 
 
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. 
 
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 
June 12-13, 2017 

 
Dr. Belsito’s Team 
DR. BELSITO:  Okay.  Its 11:57, do you think we can finish malic acid in a few minutes or? 

DR. SNYDER:  Yes. 

DR. BELSITO:  Yes, I thought so too.  Good.  So let's save this and go to malic acid.  So a 2001 safety assessment 
we thought based on the available data that malic acid and sodium malate were safe as pH adjustors in cosmetic 
formulations insufficient for other functions.  We want a concentration of use, dermal irritation, sensitization, ocular 
irritation.  We have gotten very relevant, very few relevant new data in the published literature.  Only on malic acid 
there was some HRIPT's that were sent in. 

Frequency and concentrations of use have increased and there is now reported for sodium malate and we are 
essentially being asked whether we need to reopen this document.  And I thought that, you know, we needed to 
reopen it simply because they are uses other than PH adjustors.  I mean, there are new uses reported.  And then if we 
are going to reopen it are there other ingredients that we can add and also there was a comment, I don't know if this 
came from council as to whether we could use fumaric acid, succinic acid and sodium succinate as read across? 

MS. BURNETT:  That was noted during when I was doing my literature search the ECHA database noted that they 
used read across data on fumaric acid for their evaluation -- 

DR. BELSITO:  Oh that was it. 

MS. BURNETT:  -- for malic acid and then while we were thinking about it we were like well, if you look at the 
Krebs cycle, or citric acid, whatever you were raised on, succinic acids related to in terms of the biochemical 
relationship so the main data gap would be the carcinogenicity data. 

DR. BELSITO:  Right.  So I guess we agree on reopening it.  I guess the question so Christina can hone her studies 
is do we want her to bring in data on fumaric and succinic acid and sodium succinate or not? 

DR. LIEBLER:  Yes. 

DR. BELSITO:  You've got your answer. 

DR. SNYDER:  Well, the malic acid there was a negative two year chronic study and a negative repro study right, in 
the new data set?  Because I have got in my notes that we have a two year chronic negative and a negative repro tox 
on malic acid.  I mean, the insufficiency previously was based upon sensitization, concentration of use and -- 

DR. BELSITO:  Irritation. 

DR. SNYDER:  Irritation sensitization.  But we have now we have some HRIPT data and we know that it is 
irritating. 

DR. BELSITO:  Right. 

DR. SNYDER:  So we can say when formulated to be non-irritating. 

DR. BELSITO:  Right. 

DR. SNYDER:  So I think we can clear everything. 

Distributed for comment only -- do not cite or quote 
 



MS. BURNETT:  But that's specific to malic acid.  Now in the time period I don't quite understand in the past when 
we would discuss an acid and then the salt of an acid we have always said that the acid usually is disassociated in the 
solution anyway and it is the salt.  When this was reviewed originally it doesn't look like that conversation took 
place. 

DR. BELSITO:  Right. 

MS. BURNETT:  So if you believe the HRIPT covers both ingredients then yes. 

DR. BELSITO:  Yes, I mean, it probably does but its, it would be nice, you know, particularly since we have very 
little in terms of developmental and repro tox and no carcinogenicity if Dan feels we can read across from fumaric 
acid it just adds to the weight of evidence of the document. 

DR. LIEBLER:  Right, yes.  I think that's where we are. 

DR. BELSITO:  Yes. 

MS. BURNETT:  And the new conclusion would be? 

DR. BELSITO:  Safe as used -- 

DR. LIEBLER:  Safe as used. 

DR. BELSITO:  -- when formulated to be non- irritating. 

MS. BURNETT:  Thank you.  Any additional discussion points? 

DR. BELSITO:  No. 

MS. BURNETT:  Thank you. 
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Dr. Marks’ Team 
DR. MARKS:  Malic acid is next.  So this is a re- review on malic acid and sodium malate. In 2001, the CIR Expert 
Panel published a final report.  The conclusion that these ingredients 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.  And what was needed was concentration of use, dermal irritation, sensitization 
ocular irritation data.  Very little relevant new data were found by Christina.  There is some European chemical 
agency input on this that, that -- there was by the Europeans, can we read across from fumaric and succinic acids.  
We now have use concentration.  We have some irritation which it is an irritant.  We have an HRIPT that was okay 
at 0.02 percent.  So Tom, Ron, Ron, comments?  Re-open, not reopen? 

DR. SHANK:  I think we could reopen it to change the old conclusion.  I don't know why we didn't use one 
formulated to be a non-irritating, non-sensitizing before.  That now, seems to be very common position for us.  
Sometime I'd like to discuss that, but not now (laughs).  The -- we could include the other uses besides pH adjusters 
and then say, when formulated to be certainly non-irritating. 

DR. SLAGA:  Yeah. 

DR. SHANK:  Because -- 

DR. SLAGA:  (Inaudible) non-irritating, yeah. 

DR. SHANK:  That is common for these absence.  If you tested separately, it's an irritant.  When you put it in 
formulation, it is no longer an irritant.  It's also apparently -- it's used as an exfoliant and we could handle that by 
using the discussion to, you know, glycolic acid, which I think is the long discussion we have in the (inaudible) of 
the CIR. 

MS. BURNETT:  One is title, one is conclusion, one is (inaudible). 

DR. SHANK:  So I don't k now how much that discussion would need, but we could at least refer to that because it 
discusses all of the issues with using the exfoliants.  So I think I would recommend reopening and then adding 
discussions that when it's formulated, be non- irritating especially to the (inaudible) -- 

DR. MARKS:  Yeah. 

DR. SHANK:  Especially to the non-sensitizing and then as far as an exfoliant is concerned, as much of the 
discussion from glycolic acid report is necessary or just referred to that report. 

DR. MARKS:  Glycolic acid, yeah.  I felt it could be reopened also.  I was going to -- I like how you had the 
non- irritating.  I was just going to say maximum concentration is 0.02 percent since we have an HRIPT indicating 
that was safe at that concentration and I know it's -- the concentration -- the uses are up.  The concentration is up.  
The maximum leave-on concentration is 2.1 percent, but then you -- it would leave the formulator manufacturer to 
come back and say, "Well, here's an HRIPT at 2.1 percent, but that was just a different way.  I like the non-irritating 
also, but then you still have to deal with the sensitization. 

DR. SHANK:  Right. 

MS. BURNETT:  Right, I'm sorry.  I'm lost on the HRIPT was for the malic acid, not the sodium malate. 

MR. STEINBERG:  Now, which are you talk -- what's the pH you're talking about? 

DR. MARKS:  Let me see. 
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MS. BURNETT:  Because as far as I know, the -- 

DR. MARKS:  At 2.2 percent the ocular irritation of malic acid was severe and severe, there's what you say about 
formulating to be non-irritating because we know at the highest use concentration, it can be a severe irritant.  Now, 
where did I get this sensitization? 

MS. BURNETT:  It's right above malic acid. 

DR. MARKS:  Malic acid.  Yeah. 

MS. BURNETT:  So the pH, it's about three, 3.6. 

MR. STEINBERG:  Okay, now, raise that pH to six and it's not -- because it's mostly the small presence. 

MS. BURNETT:  Right. 

MR. STEINBERG:  So that's on its use on the pH -- on the finished product which determines how much is present? 

DR. HILL:  Yeah, I was surprised that uses of pH adjuster gave people any comfort level because you could 
use - - you might need to use 40 percent in something to adjust pH to something. 

DR. MARKS:  Yeah. 

DR. HILL:  And do you (laughs) know, so -- 

DR. MARKS:  Just based on that. 

DR. HILL:  No, I would not reopen because for me there's a lot of open questions here that need to be answered if 
we reopen this sucker.  For me, I mean, that's probably no good reason not to open it, but yeah, do we have anything 
going on in the world that suggest that there are problems with this?  Do we have anybody stumping for these uses 
that -- other than the pH adjuster obviously is being used. 

DR. MARKS:  Well, the uses are going up (inaudible). 

DR. HILL:  And I guess if you don't reopen, we've already talked about this before, there is nothing equivalent to the 
two-year clock when things having ever been cleared for safety for some uses now in common use, but -- so without 
reopening it, I guess you don't get that, but I have no real toxicological concerns with this guy at all, but I have a lot 
of unanswered questions if you reopen it. 

MS. BURNETT:  So what -- some of those questions be covered and the question I pose because like, ECHA it as 
read across because of its relationship in the citric acids cycle.  Same thing with succinic acid, it's related in a citric 
acid, so we have reviewed both.  We have found both to be safe as used.  With that help cover bridging you the 

(crosstalk) acid -- 

DR. HILL:  No -- 

MS. BURNETT:  -- especially, I think there's a data gap in like, carcinogenicity data. 

DR. HILL:  You know, for me, number one, that's only appropriate read across for irritant.  But number two, 
because it is malic acid, at least D-malic acid, there should be no concern.  This is pervasive in human biochemistry 
and I can't even stretch in my imagination, come up with a concern.  I would be looking for information if the 
commercial product happens to be DL.  Do we know that the L, which is the unnatural -- I wish that system would 
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be abandoned for this?  Chemists don't want to see that system used anymore except for sugars and amino acids, 
which is two separate systems.  So we really should try to go towards plus and minus and get rid of this lower 
case -- it's small cap D and small cap L because the confusion is small italic D and small italic L are not equivalent 
to small cap D and small cap L.  And so there's this confusion that it's pervasive out there in the literature of using 
that. 

But anyway, there's lots of legacy.  The point is, what do we really know about the unnatural -- the uppers in 
stereoisomers that freely interconverted in human biochemistry.  If we have toxicity studies being done with D 
malic, excuse me, L malic, does that create across to the D?  So there are a number of open questions along those 
lines and even your search strategy if we reopen, we need to revisit that because with sodium malate, is that the 
monosodium or the disodium, have we captured that in the search?  Have we also captured monopotassium and 
dipotassium, ammonium and diammonium?  In other words, all the simple alkaloid salt and I was going to ask, we 
do have structure based searching capability with scifinder, right?  We are paying for that and have it because the 
easy way to search this and make sure you get everything is to put in that structure and leave ions unspecified -- 

MS. BURNETT:  right. 

DR. HILL:  -- to be sure that we've captured everything. 

MS. BURNETT:  I did check to make sure it was monosodium malate when I search. 

DR. HILL:  But the point is, the toxicology could be done with any of the above and would be relevant. 

MS. BURNETT:  Right, okay because I did note that there were some disodium malate.  Toxicity papers, since this 
is monosodium, I did not -- 

DR. HILL:  So there should be at least another six or eight CAS numbers that would be included in the search and 
then none of that would get into PubMed because in general, the CAS numbers don't show up in PubMed when you 
search PubMed that way. 

MS. BURNETT:  Okay. 

MR. STEINBERG:  Ron? 

DR. HILL:  Yeah. 

MR. STEINBERG:  Just one problem.  How do you have pure mono? 

DR. HILL:  You don't. 

MR. STEINBERG:  You can't.  It's always a mixture. 

DR. HILL:  That's what -- and my point. 

MR. STEINBERG:  Yeah. 

DR. HILL:  That's exactly my point, so if you search it by structure in scifinder and find out all the associated CAS 
numbers and then make sure we've captured the stereoisomer issue, then you got everything. 

MR. STEINBERG:  Yeah, I mean, a high enough pH, you'll have all di-, but -- 

DR. HILL:  Well, you don't -- 
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MR. STEINBERG:  You don't want to have a mixture of mono in time (crosstalk) -- 

DR. HILL:  But in solution, it's no longer salt anyway.  Once it's dissolved, you've got the conjugate base which is 
either monoamine or diamine and you've got the sodium amine, similarly with potassium.  It's -- 

MR. STEINBERG:  Or whatever -- 

DR. HILL:  So once it's dissolved, it's not the salt anymore.  It's conjugate base and ions, but you're right and then 
it'll be a mixture thereof and -- but in biology -- in human biology, once you get out of the stomach or (inaudible), 
everything is pH 7.4 pretty much.  So -- 

DR. MARKS:  Okay, so with your concern about reopening and this long discussion and the chemistry here, Ron 
Shank, you want to reopen and -- you said formulate to be non- irritating, does that cover the sensitization, do you 
feel with that?  We know it's a severe irritant ocular, so I think that covers that easily. 

DR. HILL:  Do we have any reason to believe that this should sensitize because I can't come up with the mechanism 
for that either?  I mean, only some farfetched ones. 

DR. MARKS:  I guess, there you come back to the lack of case reports. 

DR. HILL:  Right. 

MS. FIUME:  Well, if I could just jump in -- 

DR. MARKS:  Sure. 

MS. FIUME:  -- for a second. 

DR. MARKS:  Absolutely. 

MS. FIUME:  So if you're going to reopen this, we're not adding ingredients, so we're not worrying about a 
no- brainer or anything else. 

DR. MARKS:  Uh-uh. 

MS. FIUME:  It's becomes like, essentially a new draft report, so there are questions you have if you would like to 
see sensitization at maximum concentration of use. 

DR. MARKS:  (Inaudible) 

MS. FIUME:  You're free to go ahead and issue an IDA for any data concerns you have.  I also want to say, so I was 
looking at the concentration of use sent to us and the true on skin highest concentration that I see, I believe is 1 
percent in face and neck products.  The 2.1 percent that is a leave-on is a hairspray. 

DR. MARKS:  Yeah, which I noted that, but I think that means -- 

MS. FIUME:  It still could have -- 

DR. MARKS:  -- yeah, the skin contact is going to be 2.1 percent, you just don't spray your hands or your hair.  The 
scalp gets it too. 

DR. SLAGA:  Could we do that for irritation or something that -- 

DR. MARKS:  Well, I think irritation we're going to -- I don't -- we already have a lot of -- 
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DR. SLAGA:  Yeah.  Well, we could ask for more data 

(crosstalk) -- 

DR. MARKS:  -- irritants, yeah. 

DR. SLAGA:  -- (crosstalk) 

MR. FIUME:  Right, essentially as if it's the first time you're seeing -- 

DR. SLAGA:  Right. 

DR. MARKS:  Right. 

MS. FIUME:  -- once you reopen it.  So you can ask for whatever you feel that you need. 

DR. MARKS:  Well, I think we can have direction though.  I like the idea of formulation of being non- irritating 
because I can't imagine we're going to get any data that's going to sway that. 

MS. FIUME:  It seems like that would be kind of -- 

DR. MARKS:  Yeah, but to me -- 

DR. SLAGA:  Yeah. 

DR. MARKS:  -- the main question is -- 

DR. SHANK:  Sensitization. 

DR. MARKS:  Sensitization at 2.1 percent if we reopen it.  And then you have a lot of other questions -- 

DR. SLAGA:  Most of which I -- 

DR. MARKS:  -- but does that sound like a reasonable direction at this point?  I like the insufficient data 
announcement and let's get sensitization HRIPT.  That's our concern.  We would aim towards formerly to be 
non-irritating and then we deal with the sensitization.  Tom, Ron, Ron, does that sound like a reasonable -- we'll be 
seconding it so the -- I have a feeling that the Belsito team will have a different approach, but who knows?  Maybe 
not.  So reopen, I like that insufficient data announcement.  Does that sound good?  I know Ron Hill you were 
real -- announcement -- I don't think we need the irritation -- anymore irritation.  We have enough.  And need 
sensitization at -- I'm going to put HRIPT.  Could be a guinea pig, but HRIPT at 2.1 percent.  Sound good?  And 
then an alternative -- and then I'm going to put in parentheses formulate to the non-irritating -- I don't like in 
non- sensitizing.  I know we've done that with the botanicals.  We've slipped into that with botanicals, but with this, 
I think we need.  And the other would be, the conclusion could be formulate to be non-irritating and maximum 
concentration is 0.02 percent since we have an HRIPT that supports that.  Does that sound reasonable? 

DR. HILL:  When you were looking at -- 

DR. SHANK:  Go ahead -- 

DR. MARKS:  Okay. 

DR. HILL:  Is exfoliant a listed used of this and if so, what kind of concentration? 
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MS. BURNETT:  It's -- Bart will go on his little tangent, but it's -- if by -- I got to remember this correctly.  Too 
many reports -- I think that was listed as a function, but I don't think we actually have it -- 

DR. MARKS:  Before you -- in that use, yeah. 

DR. EISENMANN:  But we don't report -- 

MS. BURNETT:  We don't report -- 

DR. EISENMANN:  -- as it was -- 

MR. BURNETT:  Yeah. 

DR. HILL:  No.  So you have VCRP that reports uses and then you have concentration from the survey. 

DR. EISENMANN:  Right and then we'll product categories.  We don't tell -- they don't tell me what function. 

DR. HILL:  Yeah. 

DR. EISENMANN:  They don't tell if (inaudible) what function it is.  You have to read the -- look at the product 
label and -- 

MR. STEINBERG:  And guess. 

DR. EISENMANN:  Mm-hmm. 

DR. MARKS:  Well -- 

DR. EISENMANN:  Right, you still wouldn't know. 

DR. MARKS:  I guess we'll be getting that information would be all but impossible, but -- 

DR. EISENMANN:  Yes. 

DR. MARKS:  -- it sure would be -- 

DR. SHANK:  I like to say, reopen it and then set the concentration to 0.02 percent for sensitization and if that's too 
low, then data will have to be submitted. 

DR. EISENMANN:  Well, why don't you just add an insufficient data and I'll put like Monice suggested and we'll 
see if we can get the data and then come up with a conclusion -- 

DR. MARKS:  Yeah, I kind of like that.  Gives a little heads up to industry to find -- send that in and support it.  
Usually, we don't -- when we look at things first -- this isn't exactly the first time at it, but first time we often don't 
get a right to a tentative report.  We'll have an insufficient data now announcement, but -- 

DR. SHANK:  Well, we read in the report said it could be used only as a pH Adjustment. 

DR. MARKS:  Right. 

DR. SHANK:  But now, we see it's used for other purposes. 

DR. MARKS:  Exactly. 
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DR. HILL:  Well, then again, if -- depending on what you're adjusting, you could end up using 40 percent in a 
formulation to adjust the pH to something useful and I'm sure that's not happening, but I don't think there should be 
any particular comfort level with expecting that to be the use because I can't imagine.02 percent would adjust 
anybody's pH to anything, quite frankly.  So I would think all the uses as pH adjusters are probably in excess 
of.02 --.02 percent 

(laughs) and probably more like a few percent, but for sure one (inaudible), if I had to make an educated guess. 

DR. MARKS:  Well, I don't think we have any question that we're going to reopen it and then I think if it's okay, 
Ron Shank, maybe just do the insufficient data announcement.  We like the sensitization at 2.1 percent, but it may 
end up being -- we end up with a conclusion that it's going to be formulated to be on the irritating maximum 
concentration of 0.  -- well, we don't even have to put formulated to be non- irritating -- 

DR. HILL:  No. 

DR. MARKS:  -- (inaudible), but I guess that's -- you know, that raises what you're saying is if it's a pH -- the 
maximum concentration after it's diluted is 0.02 percent as a pH adjuster. 

DR. HILL:  That doesn't -- I find that difficult to believe -- 

DR. MARKS:  Yeah. 

DR. HILL:  -- but yeah, we do have concentration surveys, so we do on by whatever pops out of that, which is 
obvious it was 1 percent, except for -- what was it 2 percent? 

MS. FIUME:  There were several -- 2.1 percent was in the hairspray. 

DR. HILL:  Hairspray, yes.  It does with hairspray, so that's -- 

MS. BURNETT:  So I just double checked, so I'm not sure how the word exfoliant was brought in, but the two uses 
for malic acid functions are the pH adjuster and a fragrance.  For a sodium malate, it's only the humectant-skin 
conditioning. 

DR. HILL:  Yeah. 

MS. FIUME:  I was wondering, the inferred exfoliant came from as well an it's in the previous minutes that it was 
discussed that there's possible use as an exfoliant and that's how it got into the original report. 

DR. HILL:  Possible use. 

MS. BURNETT:  Right. 

DR. MARKS:  So what you're saying is it was in the minutes, but not actually in the (inaudible). 

MS. FIUME:  But it was in the discussion because that must have come up. 

DR. MARKS:  That's where you probably picked it up wrong. 

MS. FIUME:  Yeah, it was in the discussion. 

DR. MARKS:  So it sounds like we don't have -- 

DR. HILL:  I read the transcripts of the previous report.  I remember hearing it. 
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DR. MARKS:  Yeah, so I guess what you're willing to believe at this point, can we just drop the issue with the 
exfoliant? 

MS. FIUME:  Well, if I was speaking for Bart, I'm sure he would say his request would be not to determine safety 
based on proposed functions because those can change and they're just -- 

DR. MARKS:  Right. 

MS. FIUME:  -- propositions for the dictionary -- 

DR. MARKS:  Yeah. 

MS. FIUME:  -- just to base safety on the ingredient itself regardless of functions. 

DR. HILL:  Well, what would be the mechanism guys and ladies for exfoliant?  I mean, I'm pretty sure if I take 
malic acid and make a paste in water and smear it on my skin, I'm going to exfoliate and do a lot of other things too 
and have a nice big red mark.  (Laughter)  But if it's more like the alpha hydroxyl acid exfoliant type, then there's 
biochemistry associated with that, so I guess -- I mean, I'm just raising that. 

On the -- to return to a couple of questions -- 

DR. MARKS:  No, I want to finish up with the exfoliant -- 

DR. HILL:  Okay, great. 

DR. MARKS:  Ron, what do you want to do with that now at this point?  Do you want to include that in the 
discussion using the glycolic acid as a basis or just ignore the exfoliant at this point? 

DR. SHANK:  We can ignore -- I just said it now -- 

DR. MARKS:  Right. 

DR. SHANK:  -- we should consider this and we have - - 

DR. MARKS:  Okay. 

DR. SHANK:  And since it's not listed as a function -- as a use -- 

DR. MARKS:  Okay. 

DR. SHANK:  Then we won't have to a -- 

DR. MARKS:  Okay.  Okay, Ron, Tom, I'm sorry, I'm -- 

DR. HILL:  No, I -- no, thank you. 

DR. MARKS:  -- you reach that, make sure we close the loop on that.  Okay.  I'll agree. 

DR. HILL:  Okay. 

MR. STEINBERG:  Can -- just a comment that it is used, not per se as an exfoliating agent, but in combination with 
several others for the people who want to have fruit- based exfoliating agents and not use lactic and glycolic acid.  
And it's a hodgepodge or mishmash mixture of God's know what, but it's really geared to the people who want an 
exfoliating agent without glycolic or lactic with the concept that they're safer. 
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DR. HILL:  Which is nothing more than folklore. 

DR. MARKS:  Which is -- yeah, absolutely. 

DR. HILL:  Wives tail actually. 

DR. MARKS:  Yeah. 

DR. HILL:  Not even folklore. 

DR. MARKS:  That's on the concentration.  There are or they can -- I think that would be covered in the conclusion 
anyway.  Some way either we're going to be in such a low concentration that it's not going to be a significant irritant 
or in the conclusion, it's going to be formulated as non- irritating, so even if it's added in that, I would think -- 

DR. SHANK:  It wouldn't -- 

DR. MARKS:  -- as an exfoliant, it's going to be covered.  To me, it's also like a (inaudible).  Is that okay, Ron and 
then -- 

DR. SHANK:  Okay. 

DR. MARKS:  If not, we can -- 

DR. SHANK:  No. 

DR. MARKS:  -- we're going to see it again. 

DR. SHANK:  I just wanted to bring it up. 

DR. MARKS:  Yeah.  No, I -- 

DR. SHANK:  (Inaudible) 

DR. MARKS:  Ron Hill, you had a -- 

DR. HILL:  Yeah, so if in the searching we could add to the task a little bit about what's known about D malic acid 
in human biochemistry.  That's the -- not the natural sensitization.  My sense is that it ought to be more or less freely 
interconverted and from -- if we have that information and it's known, that's pretty much all we would need.  A little 
bit of information about that.  You'll have to find a way of searching specifically the D isomer.  There will be a CAS 
number associated with that, would be one way and probably the easiest way and then use side finder as the starting 
point and it should probably pick up everything you need to find. 

DR. MARKS:  You want to mention that to Margo (phonetic) during discussion. 

DR. HILL:  I don't see any reason to do that. 

DR. MARKS:  Christina has it, so okay. 

MS. BURNETT:  And just to make sure with the reopening, you don't want the (inaudible) that signifies that -- 

DR. HILL:  The other comment I was going to make is to me, they're perfectly good read across for irritation, but if 
you're leaning towards ending that, but non-irritating -- I mean, I agree with what they're saying about the 
biochemistry and the Kreb cycle -- 

Distributed for comment only -- do not cite or quote 
 



DR. SHANK:  How about for sensitization? 

DR. MARKS:  No, not at all. 

DR. SHANK:  Would it read across? 

DR. MARKS:  No, no read across for sensitization if that's of issue. 

DR. SHANK:  Well, that's the issue. 

DR. MARKS:  All right.  If that's the issue, then no, no read across. 

MS. BURNETT:  Should I mention that they even exist in the intro? 

DR. MARKS:  ECHA has got it.  I don't see how you just ignore them. 

MS. BURNETT:  Okay, so I can just say we have -- we reviewed chemicals of the citric acid cycle -- 

DR. SLAGA:  Relation, yeah. 

MS. BURNETT:  Okay. 

DR. SLAGA:  That would read across for carcinogenicity if you were referring to (inaudible). 

DR. SHANK:  Pardon? 

MS. BURNETT:  Yep, that's the main data gap. 

DR. SLAGA:  That probably (inaudible). 

DR. SHANK:  I think that's fair. 

DR. MARKS:  Well, you can put that in too.  Yeah, I'm comfortable with that.  I -- again, there's the bringing in the 
D if we have commercially synthetic -- the Apple people, by the way, wouldn't like that.  (Laughter)  You have 

(inaudible) commercially, but anyway.  We don't need to put that in lights.  I don't see any point to that. 

DR. HILL:  I didn't know any irritating (inaudible), did you want to mention that so the rest of the 

MS. FIUME:  I did go back to look at the alpha hydroxy acids discussion to see what it may have said about 
exfoliation and I haven't found anything about that yet.  But there was specific talk about alpha hydroxyl acids could 
be general irritants and that the interdependence on pH.  And I didn't know that mattered for the discussion and once 
we said formulated to be non-irritating, that that would be sufficient. 

DR. SHANK:  I think so. 

DR. HILL:  Yeah, absolutely. 

DR. MARKS:  Okay, so that was a real positive discussion.  A little malic acid and sodium malate.  So 
presumably -- well, tomorrow be seconding a motion.  We'll see what that potion is, but our team feels, let's reopen 
it.  We do an insufficient data announcement and we need an HRIPT at 2.1 percent or another sensitization study to 
support the data at this use concentration.  Going forward in the conclusion, we'll have formulate to be non-irritating 
and then decide on the maximum concentration at point -- and then you wanted the D malic data acid, but I'm not 
sure I'll bring that up tomorrow. 
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DR. HILL:  There was one other thing which it'd be nice to put to bed and my question here was, was there ever a 
resolution concerning why this was not regarded as GRAS in baby food?  My educated guess would be that this 
would be a source of Oxaloacetate by simple oxidation which could then be freely transaminated to apartate which 
is an excitatory amino acid in an excitotoxin .  You would really have to have -- then should be totally irrelevant to 
any cosmetic and personal care product use because we're just talking about incidental oral exposure.  There's no 
way you get near enough in -- by any other route for this to become at all a concern.  But because it was raised in 
our document, it would not necessarily have to be included in what we end up with finally, but we need to be sure 
that if this comes up, hey, you all raised this.  It was an FDA issue, not our issue, but do we need to even mention it. 

MS. BURNETT:  You mean like -- 

DR. HILL:  No, it came off that it's not GRAS, specifically not GRAS -- 

MS. BURNETT:  Right. 

DR. HILL:  -- for baby food. 

MS. BURNETT:  As far as I understand, babies can't digest it; can't be digested currently.  They can't metabolize it 
correctly or something. 

DR. HILL:  Yeah, I doubt that. 

MS. BURNETT:  All right, I -- 

DR. HILL:  This -- if this takes us to the '70s when all this stuff about MSGs in baby food was showing up, it could 
be -- 

MS. BURNETT:  Let me check.  I'm -- 

DR. HILL:  -- pressing back to that. 

MS. BURNETT:  -- pretty sure that said an original of why. 

DR. HILL:  I don't think it did because I think I went out and looked, but maybe it does.   

MS. BURNETT:  I know I read about it, but I can't find where I read about it. 

DR. HILL:  Okay, we can research that data. 

MS. BURNETT:  Yea. 

DR. HILL:  We can resolve that. 

DR. MARKS:  Ron Hill and Christina, I'll let you guys settle that issue and then if it's important, bring it up 
tomorrow. 

DR. HILL:  If it's not reopened it goes away (laughs).  If it's reopened, it might need to be at least mentioned 
somewhere -- 

DR. MARKS:  Okay.   
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Full Panel Meeting 
DR. BERGFELD:  All right.  Moving on then to malic acid.  Dr. Belsito? 
 
DR. BELSITO:  Okay.  So in 2001, we looked at this based on the available animal and clinical data.  At that time 
we concluded that malic acid, sodium malate were safe as used as pH adjusters in cosmetic formulations but the data 
were insufficient to determine safety of use for these ingredients in other functions.  And the data needs for those 
were concentration of use, dermal irritation, sensitization, ocular irritation.  We've now been told that these materials 
are being used other than as pH adjusters and also that there are other ingredients that could be added to this re-
review.  So we thought that based upon the information that there were uses that we had at least considered in 2001 
to have insufficient data to support, and given the fact that it's time to reopen and we can add other ingredients we 
would reopen. 
 
MS. BURNETT:  I want to clarify, there are no add- ons for this. 
 
DR. BELSITO:  Okay. 
 
MS. BURNETT:  It's just malic acid and sodium malate. 
 
DR. BELSITO:  Okay. 
 
MS. BURNETT:  Which were both together in the original. 
 
DR. BELSITO:  Okay.  But we would reopen to look at safety for non-leave on or for non-pH adjuster use.  I see.  
We thought we could add in the data for fumaric acid and succinic acid and sodium succinic as read-across, 
particularly for repro and carcinogenicity, which had very limited data. 
 
MS. BURNETT:  Right. 
 
DR. BERGFELD:  Comments from the Marks' team? 
 
DR. MARKS:  We second the motion to reopen and with reopening, we agree Don would have an insufficient data 
announcement.  Our team felt we needed an HRIPT at 2.1 percent to support the safety at its use concentration now 
and leave- ons at that high concentration.  Or potentially -- we aren't going to do that now -- could be formulate to be 
nonirritating with a maximum concentration of 0.02 percent.  That's the HRIPT we have now for malic acid.  Our 
team -- Tom, Rons, we weren't as convinced that we could read-across from fumaric and succinic acids.  Do you 
want to clarify on that?  Did I interpret our team correctly with that? 
 
DR. SLAGA:  I didn't say that. 
 
DR. MARKS:  Okay.  You didn't, Tom.  Go ahead, Ron Hill. 
 
DR. HILL:  I guess it was my assertion that, one, there's really no reason to do that except for irritation, and to me 
the irritation issue is that it's an acid which in a cosmetic or personal care formulation would be a nonissue anyway 
because it won't exist as malic acid at that point.  It will be the conjugate base, mono and di- conjugate base of malic 
acid.  And while I agree with the interrelatedness in the Krebs cycle, why you even need that information, I mean, 
it's malic acid, for god's sake.  So the only concern I had was the fuzziness related to the stereochemistry that malate 
is a naturally occurring molecule and I'm not sure that I have a good handle if it's synthetically produced racemate, 
the DL- malate, whether we have a good handle on that.  But that doesn't relate to succinic or fumaric, and I think 
the issues with malic might even be less than either of those.  And I guess the question is why we even need it for 
read-across.  And I realize the ECHA used that but I'm not sure why they felt the need to do that.  I just -- I don't see 
why.  We've got a compound that will be extensively ionized not all that well absorbed through the skin.  If it's 
absorbed in the gut, we get that in our diet pervasively.  I just -- I don't see the issue. 
 
DR. MARKS:  Dan? 
 
DR. BERGFELD:  Dan? 
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DR. LIEBLER:  Yeah, I think you're right about the main point.  I'm not sure we need read-across materials here.  
So it was raised in the memo and I was responding to that, but if you actually look, there are data on chronic toxicity 
and developmental repro.  So, I mean, I think we're probably in the clear.  We don't need it. 
 
DR. HILL:  And I can't even dream up a mechanism by which that would cause a problem in our wildest 
imagination, and I have a pretty good one as you know. 
 
DR. LIEBLER:  No, no, no. 
 
DR. HILL:  And I have a pretty good one, as you know. 
 
DR. LIEBLER:  Yes, that's true.  We all do.  So anyway, I think it's kind of a moot point.  It's not a major issue for 
us. 
 
DR. BERGFELD:  So the motion has been made to reopen.  It's been agreeable.  I guess seconded.  And we have a 
list of things that have needs.  Do we need to relist those?  The original needs? 
 
MS. BURNETT:  Is there a conclusion?  Is it an IDA? 
 
DR. BERGFELD:  Well, we're getting there.  We're just going to reopen first. 
 
MS. BURNETT:  Right. 
 
DR. BERGFELD:  All those in favor of reopening? 
 
(The motion passed unanimously.) Okay.  Can we move forward with an insufficient data announcement? 
 
DR. MARKS:  Yes. 
 
DR. BERGFELD:  Okay.  So we'll do that.  So general agreement. All right.  Moving on to the next item them. 
 
DR. HILL:  Did we list needs? 
 
DR. BELSITO:  Yes. 
 
DR. BERGFELD:  They were the same they said. 
 
DR. BELSITO:  Yes.  The needs were from the original report.  You just specified concentration. 
 
DR. HILL:  Well, I wanted to add -- at least at an inquiry because the information we have on impurities, or for that 
matter, production processes, but impurities is what we're really interested in, is essentially not informative.  And if 
it is being produced as a synthetic racemase, in other words, a DL mixture, I would like to see a little more 
information about that. 
 
DR. BERGFELD:  We can add that. 
 
MS. BURNETT:  Okay.  So to make sure I have the right list. 
 
DR. BERGFELD:  All right.  Will you repeat it then, Christina? 
 
MS. BURNETT:  Impurities. 
 
DR. BERGFELD:  Methods of manufacturing with that. 
 
DR. HILL:  I really just am interested in impurities if, in fact, it is being produced and used by the industry as a 
synthetic racemase. 
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MS. BURNETT:  Okay.  And then HRIPT at 2.1 percent for leave-ons? 
 
DR. HILL:  Correct. 
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DRAFT ABSTRACT 

The Cosmetic Ingredient Review (CIR) Expert Panel (Panel) assessed 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 [to be determined]. 

INTRODUCTION 

The CIR 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.  Based on the receipt of data that addressed the data 
insufficiencies in the original report, 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 reported functions are the same as those indicated in the 2001 
assessment, although fragrance ingredient is a new function for Malic Acid. 

Malic Acid (or malate) is an intermediate in the citric acid cycle (also known as the tricarboxylic acid (TCA) cycle 
or Krebs cycle) 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.  
Because of the chemical relationship for fumaric acid and Malic Acid, the entities submitting data to the European Chemicals 
Agency (ECHA) have used safety test data on fumaric acid as read across to support the safety of Malic Acid.5  The 
toxicological endpoints to support the safety using fumaric acid included in the registration dossier were acute oral, 
inhalation, and dermal toxicity, dermal an ocular irritation, dermal sensitization, repeated dose oral toxicity, and in vitro 
genotoxicity.  These endpoints were not included in this safety assessment as the Panel felt the systemic data on Malic Acid 
were sufficient.  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.6,7   

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-and-
websites; 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.)  Additionally, the Discussion from the original report (available 
at http://www.cir-safety.org/ingredients) is also included in this document. 
 

CHEMISTRY 

Definition and Structure 
The Dictionary defines Malic Acid as the organic acid whose molecular formula is C4H6O5 and whose structure is 

depicted below (Figure 1).2  

 
Figure 1. Malic Acid 
 

Sodium Malate is the monosodium salt of Malic Acid.  It conforms to the formula described below (Figure 2).3 
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Figure 2. Sodium Malate 
 

Malic Acid and Sodium Malate are monohydroxy succinic acid ingredients.  Malic Acid has a stereocenter denoted 
by D, L, DL, or meso.  The Dictionary name as defined is ambiguous to these stereochemical details.  Stereochemistry is 
identified where provided in the data. 

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.  No physical or chemical 
properties for Sodium Malate were reported previously nor found in the updated literature search. 

Methods of Manufacture 
DL-Malic 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 microbiological fermentation [hydration] of 
fumaric acid.  

Natural Occurrence 
The L-isomer of Malic Acid is 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 

 

USE 

Cosmetic 

The safety of the cosmetic ingredient 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 20179 (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 2016 now indicate that the maximum leave-on use concentration is 2.1% (in a hair 
spray).10  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 19981 
to 5 reported uses in 20179.  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 2016 
reported that Sodium Malate is used at 0.02% in “other” skin care preparations.10 

Malic Acid is used in products that are used near the eye at a maximum concentration of 0.000012% (in eyeliners; 
no maximum use concentration was reported in 1984 for this category) and in those that can come in contact with mucous 
membranes at maximum concentrations up to 50% (in bath oils, tablets and salts; again, no previously reported 
concentrations in this category).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.11,12 Therefore, most droplets/particles 
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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.13,14  

Malic Acid and Sodium Malate are not restricted from use in any way under the rules governing cosmetic products 
in the European Union (EU).15  

Non-Cosmetic 

DL- and L-Malic Acid are generally recognized as safe (GRAS) as direct food additives for use as flavor enhancers, 
flavoring agents, adjuvants, and as pH control agents.1  DL- and L-Malic Acid are not GRAS for baby foods.   

The Merck Index reports that Malic Acid is an intermediate in chemical synthesis.16  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 functions as an acidifier and a flavoring agent in food.8 
 

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 intraperioneally (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 in rinse-off personal care products to penetrate the skin was assessed in an in vitro 
study.17  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 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 LD50 values of Malic Acid for mice, rats, and rabbits ranged from 2.66 to greater than 3.2, 1.60 to 3.5, and 
3 to 5 g/kg, respectively.1  The acute LD50 of Malic Acid given intravenously was 2.4 g/kg for rabbits, and the i.p. LD50 for 
mice and rats were 50 to 100 and 100 to 200 mg/kg, respectively. 

Chronic Toxicity Studies 

 In a chronic oral study in rats, Malic Acid at concentrations up to 50,000 ppm (5.0%) for 104 weeks resulted in 
some changes 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.  
 DL-Malic Acid was not mutagenic in an Ames test in Salmonella typhimurium strains TA97 and TA102 when tested 
with and without metabolic activation.5  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 either currently or in the 2001 safety assessment. 
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DERMAL IRRITATION AND SENSITIZATION STUDIES 

 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. 18-20   

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   
 

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).18  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  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 occupational cumulative irritation potential of Malic Acid with other fruit acids was tested in 20 healthy 
volunteers.21  The volunteers were exposed twice daily for 4 days to 2% Malic Acid (pH 2 and pH 4), citric acid, or lactic 
acid, either alone or in tandem with 0.5% sodium lauryl sulfate (SLS).  Positive and negative controls were 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 either Malic Acid (pH 2 or pH 4) or 
citric acid alone did not induce significant irritant reactions and were comparable to the negative control.  Combined 
exposures to one of the acids 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 the fruit acids.  The authors of the study 
concluded that Malic Acid, citric acid, and lactic acid did not significantly contribute to the occurrence of irritant contact 
dermatitis or increase susceptibility to SLS-induced irritation. 
 

SUMMARY 
The CIR 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.  Based on the 
receipt of data that addressed the data insufficiencies in the original report, 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. 

In 2017, 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 reported functions are the same 
as those indicated in the 2001 assessment, although fragrance ingredient is a new function for Malic Acid. 

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 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. 

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.  Current uses of Sodium Malate are reported in coloring hair care products and skin care 
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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 
No published carcinogenicity studies on Malic Acid or Sodium Malate were discovered and no unpublished data 

were submitted. 
 

DISCUSSION FROM THE ORIGINAL FINAL SAFETY ASSESSMENT OF MALIC ACID AND SODIUM 
MALATE 

 The Expert Panel considered separately the ways in which Malic Acid and Sodium Malate are used.  As a pH 
adjuster, Malic Acid historically has been used at concentrations less than 1%.  The available data demonstrate that what 
toxicity has been demonstrated for Malic Acid and Sodium Malate is related to concentration.  Accordingly, the Expert Panel 
concluded that Malic Acid and Sodium Malate are safe for use as pH adjusters (even though Sodium Malate is not currently 
used for that purpose). 
 The data included in this report, however, were insufficient to determine the safety of these ingredients when used in 
cosmetics as other than pH adjusters.  Specifically, the data are insufficient to determine the safety of Sodium Malate when 
used as a skin conditioning agent – humectant.  The types of data required for the Expert Panel to determine the safety of 
Sodium Malate as a skin conditioning agent are: 

1. concentration of use data; 
2. dermal irritation and sensitization data; and 

3. ocular irritation data, if available. 
The data needed to assess the safety of Malic Acid or Sodium Malate for some function other than as a skin 

conditioning agent – humectant cannot be specified without knowing the intended function.  Were these ingredients to be 
used as exfoliants, for example, data similar to that included in the report on Glycolic and Lactic Acid (i.e. the Alpha 
Hydroxy Acid report)22 would be needed. 
 

DRAFT DISCUSSION 

In June 2017, the CIR Expert Panel reopened this safety assessment that was originally published in 2001 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% (this concentration is greater than that reported in the original safety assessment, which was 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. The Panel received HRIPT data of Malic Acid in formulation at 1%.  No other data needs were met. 
 Overall, the Panel considered that the available data, including the role of Malic Acid in normal metabolism, animal 
toxicity data, and human sensitization studies, were adequate to assess the safety of these ingredients as used in cosmetics. 
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 lost.   

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/parti-
cles 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 
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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/cir-
findings. 

 

CONCLUSION 

 To be determined… 
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TABLES 
Table 1. Physical and chemical properties of Malic Acid.  

Property Value Reference 
Physical Form White or colorless crystals 23-25 
Molecular Weight (Da) 134.09 16 
Density (g/cm3) 1.601 (DL-form); 1.595 (D- or L-form; 20º/4ºC) 23 

Melting Point (ºC) 126-132 (DL-form): 101 (D-form); 100 (L-form) 16,23-25 

Boiling Point (ºC) 150 (DL-form; decomposes); 140 (D- or L- form; decomposes) 23 

Solubility in water (g/100 g at 20 ºC) 55.8 16 
Dissociation constant (at 20 ºC) pKa1 = 3.51; pKa2 = 5.03 5 
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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 (%) 
 20179 19981 201610 19841  # 
Totals* 238 47 0.000012-50 < 0.1-1 
 
Leave-On 110 31 0.000012-2.1 < 0.1-1 
Rinse-Off 126 16 0.00013-4 <0.1-1 
Diluted for (Bath) Use 2 NR 0.006-50 NR 
 
Eye Area 4 NR 0.000012 NR 
Incidental  Ingestion 4 NR 0.0006-0.55 NR 
Incidental Inhalation-Spray 3; 26a; 22b 2; 3a; 3b 0.0011-2.1; 0.00013-1.9a NR 
Incidental Inhalation-Powder 22b 3b 0.0004-1c NR 
Dermal Contact 106 7 0.000012-50 NR 
Deodorant (underarm) NR NR NR NR 
Hair - Non-Coloring 100 18 0.00013-4 0.1-1 
Hair-Coloring 13 NR 0.00015-0.05 < 0.1-1 
Nail 15 22 0.3 < 0.1-1 
Mucous Membrane 19 NR 0.0006-50 NR 
Baby Products 8 1 NR NR 
     
 Sodium Malate 
 # of Uses Max Conc of Use (%) 
 20179 19981 201610 19841  # 
Totals* 5 1 0.02 NR 
     
Leave-On 2 1 0.02 NR 
Rinse-Off 3 NR NR NR 
Diluted for (Bath) Use NR NR NR NR 
     
Eye Area NR NR NR NR 
Incidental  Ingestion NR NR NR NR 
Incidental Inhalation-Spray 1a 1b NR NR 
Incidental Inhalation-Powder NR 1b NR NR 
Dermal Contact 3 1 0.02 NR 
Deodorant (underarm) NR NR NR NR 
Hair - Non-Coloring NR NR NR NR 
Hair-Coloring 2 NR NR NR 
Nail NR NR NR NR 
Mucous Membrane NR NR NR NR 
Baby Products 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 Method  Results Reference 
Malic Acid 0.0227% in a hair styler 

formulation at pH 3.6 
Modified HRIPT in 101 
subjects; semi-occlusive 
patch 

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

18 

Malic Acid 0.00375% in a hair shampoo 
at pH 3.0 

HRIPT in 98 subjects; 
occlusive patch 

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

18 

Malic Acid 1% in a sun protection 
formulation 

HRIPT in 106 subjects; 0.2 
g applied with semi-
occlusive patch on 
infrascapular back or on 
upper arm 

Not sensitizing 19 

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

Modified HRIPT in 105 
subjects; semi-occlusive 
patch  

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

20 
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2017 FDA VCRP RAW DATA 
01C - Other Baby Products MALIC ACID 8 
02A - Bath Oils, Tablets, and Salts MALIC ACID 2 
03B - Eyeliner MALIC ACID 3 
03E - Eye Makeup Remover MALIC ACID 1 
04E - Other Fragrance Preparation MALIC ACID 1 
05A - Hair Conditioner MALIC ACID 45 
05B - Hair Spray (aerosol fixatives) MALIC ACID 2 
05E - Rinses (non-coloring) MALIC ACID 1 
05F - Shampoos (non-coloring) MALIC ACID 35 
05G - Tonics, Dressings, and Other Hair Grooming 
Aids 

MALIC ACID 5 

05I - Other Hair Preparations MALIC ACID 12 
06C - Hair Rinses (coloring) MALIC ACID 9 
06D - Hair Shampoos (coloring) MALIC ACID 4 
07E - Lipstick MALIC ACID 4 
07I - Other Makeup Preparations MALIC ACID 1 
08A - Basecoats and Undercoats MALIC ACID 1 
08B - Cuticle Softeners MALIC ACID 2 
08E - Nail Polish and Enamel MALIC ACID 9 
08G - Other Manicuring Preparations MALIC ACID 3 
10A - Bath Soaps and Detergents MALIC ACID 5 
10E - Other Personal Cleanliness Products MALIC ACID 8 
12A - Cleansing MALIC ACID 13 
12C - Face and Neck (exc shave) MALIC ACID 13 
12D - Body and Hand (exc shave) MALIC ACID 9 
12F - Moisturizing MALIC ACID 17 
12G - Night MALIC ACID 4 
12H - Paste Masks (mud packs) MALIC ACID 5 
12J - Other Skin Care Preps MALIC ACID 16 

 
06A - Hair Dyes and Colors (all types requiring 
caution statements and patch tests) 

SODIUM MALATE 1 

06G - Hair Bleaches SODIUM MALATE 1 
12A - Cleansing SODIUM MALATE 1 
12F - Moisturizing SODIUM MALATE 1 
12J - Other Skin Care Preps SODIUM MALATE 1 
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