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To:  CIR Expert Panel Members and Liaisons 
From:  Monice M. Fiume   MMF 
    Senior Scientific Analyst/Writer 
Date:  November 21, 2011 
Subject:  Draft Tentative Safety Assessment on Citric Acid and Its Inorganic Salts and 

Alkyl Esters as Used in Cosmetics  
 
 
Included is the draft Tentative Safety Assessment on Citric Acid and Its Inorganic Salts and 
Alkyl Esters as Used in Cosmetics.  There are a total of 33 ingredients included in this 
assessment. 

At the September meeting, the Expert Panel issued an Insufficient Data Announcement request-
ing an HRIPT on citric acid at a concentration of 35%, the highest reported leave-on concen-
tration, and inhalation toxicity data, if available.  

Since that time, it has been clarified that the product using citric acid at 35% concentration that 
was reported as a leave-on formulation is actual a foot soak that is diluted prior to use.  Now, the 
highest reported leave-on use concentration for citric acid is 4%; Table 10 of the report already 
includes an HRIPT on a cuticle cream that contains 4% citric acid. 

The updated concentration of use data also included some information on spray products.  When 
available, distinctions were made regarding uses of citric acid that were or were not in formula-
tions that are aerosols or pump sprays.  This information is reflected in Table 6a. 

Inhalation toxicity data have not been received since the September meeting.  The lack of inhala-
tion toxicity data is addressed in the Discussion of the report. 

At this meeting, the Panel should be prepared to finalize the Discussion section, form a 
conclusion, and issue a Tentative Safety Assessment. 

 





CITRIC ACID REPORT 
 

 
June 9, 2011:   SLR Issued 
 
September 26-27, 2011:  Draft Report; IDA issued 
The following unpublished data were submitted by the Council, following the announcement of the SLR, and are included in 
the draft report: 

1. Unpublished Information on Citric Acid and Potassium Citrate.  Memo dated Nov, 19, 2010 
a. Archer Daniels Midland Co. 2010. Citric Acid Anhydrous, USP/FCC. 
b. Archer Daniels Midland Co. 2009. Material safety data sheet: Citric Acid Anhydrous. (not referenced in the 

safety assessment) 
c. Archer Daniels Midland Co. 2010. pH of Citric Acid-Sodium Citrate solutions. 
d. Archer Daniels Midland Co. 2010. Solubility of Citric Acid in water. 
e. Archer Daniels Midland Co. 2010. Potassium Citrate, USP/FCC. 
f. Archer Daniels Midland Co. 2009. Material safety data sheet: Potassium Citrate granular.  (not referenced 

in the safety assessment) 
g. Archer Daniels Midland Co. 2010. Process stages: Potassium Citrate, USP/FCC. 

2. Consumer Product Testing Co. 2002.  Repeated insult patch test of C-SAT 020029 (Tristearyl Citrate). Experiment 
Reference Number: C02-0279.01.  Memo dated Dec 1, 2010 

3. Information on Triisostearyl Citrate and Trioctyldodecyl Citrate.  Memo dated Jan. 4, 2011. 
4. Lubrizol. 2005. G-66 Guerbet ester toxicology studies (INCI: Trioctyldodecyl Citrate). Memorandum Jan. 4, 2011. 
5. Safety Studies of Triisostearyl Citrate.  Memo Jan 4, 2011. 

a. Consumer Product Testing Co. 2004. The MatTek Corporation EpiOcular tissue model in vitro toxicity 
testing system: Triisostearyl Citrate. Experiment Reference No.: V04-0142-3. 

b. Product Investigations, Inc. 2007. Determination of the irritating and sensitizing propensities of EX-1028 
(Triisostearyl Citrate) on human skin. Report: P11 No. 22097. 

c. NOTOX B.V. 2007. Evaluation of the mutagenic activity of EX-1028 (Triisostearyl Citrate) in the 
Salmonella typhimurium reverse mutation assay and the Escherichia coli reverse mutation assay (with 
independent repeat). NOTOX Project 484965. 

6. Updated Concentration of Use by FDA Product Category: Citric Acid and its Salts and Esters.  Memo dated Jan 28, 
2011.  

7. Concentration of Use Additional Citrate Ingredients.  Memo dated March 15, 2011. 
8. Unpublished Information on Laureth-7 Citrate.  Memo dated Feb. 22, 2011. 

a. Cognis. 2011. Data profile Plantapon® LC 7 (INCI name: Laureth-7 Citrate) (C-SAT 030018 and BHL-Fo-
7953-115H are identical) 

b. RCC. 2003. Salmonella typhimurium reverse mutation assay of C-SAT 030018 (Laureth-7 Citrate). RCC - 
CCR Study Number 782500. 

c. Consumer Product Testing Co. 2003. Repeated Insult Patch Test of C-SAT 030018 (Laureth-7 Citrate) 
(tested as a 10% dilution). Experiment Reference Number C03-0386.01. 

d. Henkel KgaA. 2002. In-vitro-test: NET-CAM [HCI] Reaction time method of BHL-Fo-7953-115-H (H is 
Laureth-7 Citrate) (tested at 5% active substance [AS]). Report No. R 0200073. 

9. Clinical Data on Products Containing Citric Acid, Triethyl Citrate or Triisostearyl Citrate.  Memo dated June 21, 
2011.Clinical Research Laboratories, Inc. 2007.  

a. Repeated insult patch test of a cuticle cream containing 4% Citric Acid. CRL Study Number: CRL134907-
2. 

b. Consumer Product Testing Co. 2002. Repeated insult patch test of a powder blush containing 4.8% Triethyl 
Citrate. Experiment Reference Number: C02-0969.02. 

c. Consumer Product Testing Co. 2009. Repeated insult patch test of a lip gloss containing 15.5% 
Triisostearyl Citrate. Experiment Reference Number: C09-099 1.01. 

10. Data submission received from RIFM. 
 
The following unpublished data from the report on Acetyl Tributyl Citrate that had data applicable to this report: 

1.  Morflex.  Citroflex.  Citric Acid Esters. (Previously submitted unpublished data pulled from an existing report file.) 
2. Fouda HG.  November 1982.  Safety assessment of citroflex plasticizers in vitro hydrolysis by serum, liver, and 

intestinal enzymes.  (Previously submitted unpublished data pulled from an existing report file.) 
3. Hill Top Research.  1978.  Repeated insult patch test, Test #77-1035A-71.  (Previously submitted unpublished data 

pulled from an existing report file.) 
4. Unilever.  1976.  Sensitization potential of Citroflex A2, Citroflex A4 and Citroflex 2 tested in guinea pigs.  

(Previously submitted unpublished data pulled from an existing report file.) 
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The following ingredients were removed from the report: 
 
Glycol Mono-, Di-, and Triesters 
Disodium Laureth-7 Citrate 
Laureth-6 Citrate 
Laureth-7 Citrate 
Propylene Glycol Citrate 
Dilaureth-7 Citrate 
Sodium Dilaureth-7 Citrate 
PEG-5 Tricapryl Citrate 

PEG-5 Trilauryl Citrate 
PEG-5 Trimyristyl Citrate 
PEG-5 Tricetyl Citrate 
PEG-5 Tristearyl Citrate 
Trilaureth-9 Citrate 
Tripropylene Glycol Citrate

 
The Panel issued an IDA, requesting the following: 

1.  HRIPT on Citric Acid at a concentration of 35% 
2. inhalation toxicity data, if available 

 
 
December 12-13, 2011 Panel Meeting:  Draft Tentative Report 
 
Updated concentration of use data were received.  It was clarified that the citric acid product used at 35% is used in a formu-
lation that is diluted prior to use.  The highest leave-on concentration of citric acid is 4%.  (Other ingredients did have higher 
leave-on use concentrations.)  
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Citric	Acid	and	Its	Inorganic	Salts	and	Alkyl	Esters	Data	Profile*	– Dec 2011	– Writer,	Monice	Fiume
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Citric	Acid	 X X X X       X X  X X X 
Aluminum	Citrate	 X  X     X  X X      
Calcium	Citrate	                 
Copper	Citrate	                 
Diammonium	Citrate	 X                
Dilauryl	Citrate	 X                
Disodium	Cupric	Citrate	                 
Distearyl	Citrate	        X         
Ethyl	Citrates	 X                
Ferric	Citrate	 X          X      
Isodecyl	Citrate	 X                
Isopropyl	Citrate	   X  X     X       
Magnesium	Citrate	 X                
Manganese	Citrate	                 
Monosodium	Citrate	 X          X      
Potassium	Citrate	 X          X      
Sodium	Citrate	 X          X   X   
Stearyl	Citrate	 X  X  X   X         
Tributyl	Citrate	 X    X   X   X  X    
Tri‐C	12‐13	Alkyl	Citrate	 X                
Tri‐C14‐15	Alkyl	Citrate	 X                
Tricaprylyl	Citrate	 X                
Triethyl	Citrate	 X   X  X     X X X X X X 
Triethylhexyl	Citrate	 X                
Trihexyldecyl	Citrate	                 
Triisocetyl	Citrate	 X                
Triisopropyl	Citrate	                 
Triisostearyl	Citrate	 X       X   X    X X 
Trilauryl	Citrate	                 
Trioctyldodecyl	Citrate	 X    X       X X  X X 
Trioleyl	Citrate	                 
Tristearyl	Citrate	        X       X  
Zinc	Citrate	 X                
 
“X” indicates that data were available in the category for that ingredient 
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BELSITO TEAM – CITRIC ACID - SEPT 2011 

DR. BELSITO:  Okay, last one, citric acid.  Yes, we've already done the inhalation, we've already solved that 
problem, punted that, right? So, citric acid, safe when formulated to be non- irritating or safe as used?  Those 
were, very briefly, conclusions that I came to. 

DR. LIEBLER:  Safe as used. 

DR. BELSITO:  And you had already signed off on the ingredients that were added in with this, right, Dan? 

DR. LIEBLER:  We did it last time. 

DR. BELSITO:  Right. 

DR. LIEBLER:  Yes.  I did have a question about the comparison of citrate to citric acid to alpha hydroxy acids.  
So, it sort of is an alpha hydroxy, but it's structurally quite different from the other alpha hydroxys.  And I made 
a couple comments in my draft that the report seems to give a mixed message about whether it is -- 

DR. BELSITO:  Alpha or beta. 

DR. LIEBLER:  -- considered an alpha hydroxy, should it be considered one of them or something distinct?  And 
I just made that point, and I would say it should be something distinct and not lumped in, but the discussion draft 
would need to give a reason for why that is because it's not only alpha hydroxy, it's beta hydroxy (inaudible) 
look at.  So, it's a unique functionality. 

DR. KLAASSEN:  I had a question, if we want this aluminum citrate. 

DR. SNYDER:  I had the same comment.  So, we had aluminum, copper, heavy metals.  (inaudible) heavy 
metals.  We don't have any purity data under the manufacturer, so. 

DR. BELSITO:  But it's only aluminum and copper, that bother you, zinc and ferric, manganese, magnesium 
don't bother you? 

DR. SNYDER:  No, I mean, I think they're all -- 

DR. BELSITO:  All the metals bother you?  What are you worried about? 

DR. SNYDER:  Well, we have no impurity data, so, I don't know in the manufacturer of these what's the 
impurity level in the -- 

DR. BELSITO:  What impurities are you worried about?  Because, in the past, when we've been worried about 
impurities, we simply said they shouldn't contain these impurities. 

DR. SNYDER:  Okay, that's okay. 

DR. BELSITO:  So, you're worried about lead?  Arsenic?  I mean, I don't know. 

DR. SNYDER:  I didn't have a concern on this, but metals, I mean, I suppose the other impurities can be other 
metal salts.  It's still a metal that would be the issue.  I didn't have an issue. 

DR. BELSITO:  I mean, we can put that in the discussion, but I've never really worried about -- I mean, we don't 
really worry about underarm antiperspirants containing aluminum chloride being contaminated with lead. 

DR. SNYDER:  You might look at table four.  I don't know whether that would provide any confidence. 

DR. BELSITO:  If I could see straight right now, I might look.  (Laughter) 

DR. SNYDER:  CIR Panel Book page 9.  Home stretch.  Calcium citrate is made using calcium hydroxide and 
calcium carbonate. 

DR. BELSITO:  Right. 
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DR. SNYDER:  So, my concern was actually on CIR panel page 27, where they talk about these so-called 
toxicity studies of aluminum citrate.  I think, at best, 12 of the citrate document.  So, I was wondering looking at 
it is really not the citrate, but the aluminum.  Oral administration of 1 gram of aluminum citrate. 

DR. BELSITO:  But aluminum citrate is one of the ingredients. 

DR. SNYDER:  Yes, I know, but, apparently, I liked that. 

DR. BELSITO:  But there were no toxic effects.  The aluminum concentration was statistically significantly 
increased and still nothing happened. 

MS. FIUME:  The other question I would raise about aluminum citrate, and I don't have the book with me, 
(inaudible) other side, is that NTP is conducting a study.  Is there anything there that you would need for any 
conclusions? 

SPEAKER:  On aluminum citrate? 

MS. FIUME:  Yes, before going forward on that particular ingredient, and I just kind of raise it. 

DR. BELSITO:  I mean, I think the only -- 

SPEAKER:  Have they finalized? 

MS. FIUME:  No, they haven't finished still. 

DR. BELSITO:  The only issue that I know of with aluminum is the Internet rumor that was never substantiated 
with Alzheimer's. 

MS. FIUME:  Right.  Alzheimer's, right. 

DR. ANSELL:  Well, there's also an issue of aluminum salts with patients with end stage renal failure. 

SPEAKER:  Yes. 

DR. BELSITO:  Right.  But, I mean, I think that in the levels that we're looking at in terms of aluminum, where 
are we, table three?  No, table 6A, aluminum citrate.  I guess we have no reported levels, do we? 

SPEAKER:  No. 

DR. BELSITO:  Used in a mucous membrane product, the dermal contact.  Three leave-ons, one rinse-off.  I'm 
not concerned.  Okay.  So, we're going safe as used, we're not using the non-irritating caveat.  We're just going 
safe as used, correct?  Okay.  I think we're done. 

 

 

MARKS TEAM – CITRIC ACID – SEPT 2011 

DR. MARKS:  Okay, this is the citric acid group, its inorganic salts, alkyl and glycol esters. This is the first time we've seen this 
group.  And as we do when we in this case, it doesn't have to be a no  brainer, since this is not a reopening of a previous report. 
Lots of product uses.  Over 7,400 products contain these ingredients. So let's go to page 16 on the Panel Book, and look at the 46 
ingredients listed on the top of the page.  Should any of these be eliminated? 

DR. SHANK:  I had "eliminate the glycol mono , di , and triesters."  There's no tox data on them, except for laureth 7, and that's 
only one Ames test, "sensitization in eye."  There's only one use of laureth 7 citrate, and one use of the laureth 9 citrate.  Oh    no, 
it's not even used.  It's only laureth 7 citrate is used. And we'd have to extrapolate from that to all of the others.  And it's not 
enough data to do so. So I would eliminate all of the glycol esters. 

DR. MARKS:  So, the other alternative would be is you just include those and put "insufficient data." 
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DR. SHANK:  Okay. 

DR. MARKS:  Which    Tom, Ron Hill?  Weigh in?  I think now that we don't have to do a no brainer, we could keep it and put 
"insufficient data."  So it would indicate we actually did look at these ingredients and we're – 

DR. HILL:  I like keep them with "insufficient data."  Because I think they're probably potentially very useful ingredients.  And 
people    we can suggest what data would be needed, based on what you just said.  And then people can go to work generating it if 
they're interested in those ingredients. 

DR. MARKS:  Ron, does that    how do you feel about that? 

DR. SHANK:  ThaT's okay. 

DR. MARKS:  So, "insufficient data" for these. 

DR. HILL:  The other thing I was going to say, while we're on that particular subject    just for efficiency, so we don't have to 
come back    is actually all of them but two, I think, should be called "alkyl PEG mono , di  and triesters."  And then there are 
actually only two, is the propylene glycol citrate and the tripropylene glycol citrate are actually glycol mono  or triesters.  And if 
we group them that way, which is what I suggested in the book, then that will help, I think, focus on what things go together. 

DR. SLAGA:  Good idea. 

DR. HILL:  Because those two really aren't the same as the rest. 

MS. FIUME:  That's broken out in your book, Dr. Hill? 

DR. HILL:  Well, it is.  It's marked    those two are marked. 

DR. MARKS:  Do you want me    I won't be presenting, but Ron, do you want to do that?  Mention that tomorrow?  Because are 
you breaking that out from the glycol mono , di , and triesters in this list?  Or do you have some other compounds in the groups 
above    the alkyl and the inorganics    well, obviously not the inorganic salts. 

DR. HILL:  Just breaking out those two, because the rest are actually alkyl PEG mono , di , or triesters. But those two are actually 
glycols.  The glycol groups are actually exposed. 

DR. MARKS:  Which two are those, again? 

DR. HILL:  It's the propylene glycol citrate, and the tripropylene glycol citrate.  So there aren't any diesters there.  There's a 
monoester and a triester. 

DR. MARKS:  And the other one.  Oh, yeah, I see the two.  So that's in the last group.  You would just break those out. 

DR. HILL:  I would break those two.  And those should be the ones called "glycol."  It would be just mono  and triesters. 

DR. MARKS:  Okay. 

DR. HILL:  And I think they would create a new category, "alkyl PEG mono , di  and triesters." 

DR. MARKS:  I assume breaking them out, it's still they're "insufficient data." 

DR. HILL:  I believe that's true. 

DR. MARKS:  Okay.  How about the inorganic salts?  Okay? 

DR. SLAGA:  Okay. 

DR. SHANK:  Except there is no inhalation data on the inorganic salts or the alkyl esters. 

DR. MARKS:  So it sounds like we need inhalation data on both    all    at least representative.  Is there representative ones that    

DR. SHANK:  There's no inhalation data on any of them.  Lots of these are GRAS, but that's for oral. 
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DR. EISENMANN:  Monice, did you actually look for inhalation data?  Because we were focusing on dermal data, right? 

MS. FIUME:  I probably would have searched anything except the oral.  But I will double check to make sure there's inhalation.  
Because for all of the ingredients except those that are GRAS, I searched everything. 

DR. EISENMANN:  Right.  I understand that.  But like for citric acid, there's a slim chance that there could be inhalation out there 
that wasn't picked up because the focus was dermal for citric acid    right? 

MS. FIUME:  Probably.  I will double check it.  Because I believe it's this report    right?    where they are broncho    the cough 
reflex information.  So that probably    I will look and see if there's inhalation out there. 

DR. MARKS:  Yes, I picked that up.  That's on page 9, that citric acid is a tussive agent, irritation of the larynx and trachea.  So 
you certainly wouldn't want to be formulating this as a tussive in your cosmetic. Do we need    in the structure of these chemicals, 
do we need any photo data?  Phototoxicity? 

DR. SHANK:  No. 

DR. MARKS:  No.  Okay.  I didn't think so, either, but I wanted to be sure. It would be nice    let me see what page    41.  I wasn't 
really concerned about sensitivity of these, but with citric acid having over close to 6,800 products, you would think there would 
be at least, somewhere, HRIPTs with these products.  Particularly since it's used up to 35 percent. 

DR. HILL:  I'd also flagged that in the two that I made note of that we didn't have any data on    were triethylhexyl citrate and 
triisocetyl citrate.  The rest of them probably had less concern. But I guess I'm stuck on branched chains, still. 

DR. MARKS:  So, do we    what do you think about getting HRIPT, at least see some data up to 35 percent? 

DR. HILL:  And those two also had reported uses. 

DR. BERGFELD:  I'm not sure that on all your pH adjusters you really ask for that.  That's low concentration, and known irritants. 

DR. MARKS:  David, why don't you come up and    

DR. HILL:  The alkyl citrates are not pH adjusters, though.  The salts are.  But the alkyl ones are not.  The triesters    that's the 
ones I was just talking about    those aren't going to be pH adjusters. 

MS. FIUME:  And Dr. Marks, there is one HRIPT on citric acid, on Panel Book page 49. 

DR. MARKS:  You know, I must have missed that. 

DR. HILL:  But it's just citric acid, right? 

DR. MARKS:  No, there are other ones. 

MS. FIUME:  Triethyl citrate. 

DR. MARKS:  Yes, triethyl citrate. 

DR. HILL:  And also, trioctyldodecyl citrate, I think there's one, isn't there?  No. 

DR. MARKS:  Yes, the tristearyl citrate    

DR. HILL:  Yes. 

DR. MARKS:     not an irritant or sensitizer.  The triethyl was a strong sensitizer undiluted, but at 20 percent was not an irritant or 
sensitizer. I guess, you know, at 30 percent citric acid was an irritant.  Not surprising. David? 

DR. GOLDSTEIN:  Jim, just to qualify one thing.  The work that I looked at for Health Canada, 98 percent of all uses of citric acid 
was pH adjustment. 

DR. MARKS:  Oh, okay. 
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DR. GOLDSTEIN:  So that's why you're getting so many hits for    when it's just used to adjust the pH. 

DR. MARKS:  So how about    so, actually, up to 35 percent is found in the final product, it says here, on a leave on, in citric acid 
that can be up to 35 percent.  That's what my alert was. 

DR. GOLDSTEIN:  Yes, I think we didn't find anything at Health Canada above 3 percent.  I believe, going back probably 20 
years ago, people were using high levels of citric acid as an alpha hydroxy acid, and that's why they would use it at high levels.  I 
don't think anyone's using it that way anymore. 

DR. MARKS:  Well, all I can go is what is the use and concentration.  That's why I alerted    you know, is there an HRIPT on it, 
and that's at the borderline irritation.  But I was willing to accept 35 percent from an irritant point of view.  I doubt it's a sensitizer, 
I'm not aware of it.  But at the same time, it would be nice to have, like we have for those others    the triethyl and the tristearyl we 
have hard data that it's not, at those concentrations. 

DR. HILL:  For the triisostearyl citrate, it reports up to 80 percent concentration.  That's probably a lipstick    in a leave on product.  
I'm not sure if it's lipstick, without going to look at the raw data, which I guess we have. 

DR. GOLDSTEIN:  It would probably be a lip gloss.  It would be a liquid.  It would be a lip gloss.  Something like that. 

DR. EISENMANN:  But there are some HRIPTs on that summarized on page 51. 

DR. HILL:  Not the isostearyl. 

DR. EISENMANN:  Yes    114 subjects, "neat," triisostearyl. 

DR. HILL:  All right, wait a minute.  So I'm missing a check box in a table, is that the deal?  Because    oh, wait a minute.  
Isostearyl    yes.  "Dermal sensitization"    I'm sorry.  I stand corrected. 

MS. FIUME:  Used as a lipstick. 

DR. HILL:  Yes.  And it's okay sensitization wise    right? 

DR. MARKS:  Yes. 

MS. WEINTRAUB:  I want to    

DR. MARKS:  So let's just finish with the citric acid, Rachel, before    

MS. WEINTRAUB:  This has to do with the citric acid. 

DR. MARKS:  Oh    okay.  With the 35 percent, do we need HRIPT? 

MS. WEINTRAUB:  No, it has to do with another data need. 

DR. MARKS:  Should we query and see is that really the highest leave on concentration?  I'd like to know that. 

DR. EISENMANN:  It's a foot product.  I will check into it and see what I can find out about it. 

DR. MARKS:  So, I would put that as a data need.  Okay    I apologize, Rachel. 

MS. WEINTRAUB:  That's okay. 

DR. MARKS:  But I wanted to finish, to make sure we're finished the sensitization issue. 

MS. WEINTRAUB:  Sure.  I just wanted the Panel to discuss the lack of carcinogenicity data. 

DR. MARKS:  Tom?  

DR. HILL:  Lack of carcinogenicity data. 

MS. WEINTRAUB:  I mean, on page    
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DR. HILL:  Well, didn't we say that we would be    oh, I take that back. 

Yeah, didn't we say for some of them we'd be in an "insufficient data" situation, and that was specifically what would be 
mentioned? 

DR. MARKS:  Well, no.  No, that's only the bottom third here    

DR. HILL:  Okay. 

DR. MARKS:     with the glycol mono , di , and triesters, and then your alkyl PEG, those two.  Everything in the inorganic salts 
and the alkyl mono , di , and triesters    so we're going through the needs.  So that's an important    Tom, do you feel, is the 
mutagenicity enough?  Or do you feel we need carcinogenicity studies for those? 

DR. SLAGA:  I don't think we need carcinogenicity.  There's one of them that's been tested.  The aluminum citrate a while back.  
But that was for a certain    different type of use. I think there's sufficient genotoxicity. 

DR. EISENMANN:  This is also a normal metabolite.  And the other thing is the focus was not on systemic toxicity.  So I don't 
know if you really want    she didn't put in the oral data    correct? Isn't there some    I mean, for the GRAS ingredients. 

MS. FIUME:  We did not put in oral data for GRAS ingredients. 

DR. EISENMANN:  So there might be more data out    well, there probably is more data out there, but    

DR. SLAGA:  For oral, yes.  There's no concern for the skin, in terms of carcinogenicity. 

DR. HILL:  Yeah, I remember what my concern was with the isocetyl was that there are leave on uses reported    actually 33 of 
them    up to 3 percent.  So that's why.  But we didn't have any sensitization data on those.  Maybe the other group will have a 
different opinion about the need, considering that we do have it on isostearyl.  But I wasn't so sure. 

DR. MARKS:  Any other comments?  Tom?  Rons?  Lots of uses, so we would issue a    actually a data need, and what we want is 
the inhalation data, and I'd like to see an HRIPT of citric acid at 35 percent. We're going to do    and that's for the ingredients in the 
inorganic salts and the alkyl mono , di , triesters.  So the triesters. For the glycols, we're going to say "insufficient data" for that. 
And do we want to be more specific as far as the "insufficient data" needs there?  Ron?  Tom?  I think we need to be. Ron, your 
summary was we had almost no toxicologic data on those, so we need almost everything. 

DR. HILL:  Yes. 

DR. SHANK:  We have a little bit on laureth 7, that's all. 

DR. EISENMANN:  Now, data    laureth 7 is not enough? 

DR. SHANK:  Laureth 7, we have one Ames. 

DR. EISENMANN:  I'm talking    I mean, you're talking laureth 7 citrate, but I'm talking about just the components, the other 
components.  So the citrate part, the laureth 7, or the laureth (inaudible). PEG 5 tristearate    without the citrate.  If there's data on 
those other components, would that be sufficient?  Or do you want to see that data to decide whether or not it would be sufficient? 

DR. SHANK:  I think I'd want to see the data before I say it's sufficient. 

DR. EISENMANN:  But that would be relevant.  Maybe that's the correct question. 

DR. HILL:  Well, we don't know.  And the reason we don't know is because that's a monoester, and we don't know whether any of 
those triesters are actually metabolized, in this particular case, because they're so large and they have those PEG groups, down to a 
monoester. So that, in my mind, invalidates reading across from that monoester to those triesters    in my mind. I doubt there will 
prove to be any problems with them, but with no data    

MS. FIUME:  Dr. Marks, do you have a specific list for the "insufficient data" for the glycol triesters? 

DR. MARKS:  Yes.  It's almost no toxicologic data.  So the list is virtually everything, that we would look at. 

DR. HILL:  Well, right now there are no reported uses.  So, I mean    
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DR. MARKS:  Well, there's propylene glycol. 

DR. SHANK:  Well, you'd start with absorption. 

DR. MARKS:  Yeah. 

DR. SHANK:  And if it's not absorbed, then you don't need reproductive, developmental, carcinogenicity.  If it's absorbed, you 
may need that. You'd need irritation, sensitization data. 

DR. MARKS:  And sensitization. 

DR. HILL:  Since we, I think, can now distinguish between absorption versus dermal penetration, I guess I would like to see 
dermal penetration, not just absorption.  Because what I think will happen with those triesters is we won't see them leaving the 
upper layers of the skin    at least not intact. 

DR. MARKS:  Okay. 

DR. HILL:  What that does for me is, if nobody's using them now and then they want to use them, come in with a little data. 

DR. MARKS:  Okay.  And other    Monice, anything else you need? 

(No audible response.) 

DR. MARKS:  Okay.  So, when a motion is made, I'm going to say we need, we have an insufficiency data notice, and summarize 
what needs we have for the ingredients    which we expect we're going to move on to "safe."  That's the inhalation data in the citric 
acid, HRIPT up to 35 percent.  And then the "insufficient data," is for those glycols.  And start with absorption and any irritation 
and sensitization, and see where it leads us. Any other comments?  Okay.  Sulfosuccinates. 

 

 

FULL PANEL – CITRIC ACID – SEPT 2011 

Let's go on then to the citric acid group with Dr. Belsito presenting. 

DR. BELSITO:  This is the first time we're looking at this group and we've gotten a lot of data on it, much of it unpublished data.  
It's pretty comprehensive.  Citric acid as you know is a grass substance.  We felt that we could go ahead with a safe as used in the 
current practices and concentration of use.  We had a little bit of debate as to the issue of irritation and whether we should put the 
caveat when formulated not to be irritating.  The data would suggest that as to the use concentrations at least listed in book there 
were not issues with irritation.  It was Dan's feeling in particular with which I agreed that we don't want to keep throwing this in 
when it's unnecessary, that we go with a safe as used in the current practices of use and concentration. 

DR. BERGFELD:  That's a motion? 

DR. BELSITO:  That's a motion. 

DR. BERGFELD:  Jim? 

DR. MARKS:  We came to a different conclusion.  We wanted to issue an insufficient data notice, and if you go to page 16, we 
agree that all the ingredients that are listed there, these 46 ingredients, be included in the report.  However, for the ingredients in 
the inorganic salts and the alkyl mono di triesters, we wanted some inhalation data.  Then I also felt that it would be worthwhile to 
see an HRIPT of citric acid up to 35 percent since I wasn't totally sanguine that it couldn't be a sensitizer.  For those below in the 
glycol mono di  and triesters, we felt again insufficient data and that there was very little toxilogic data on these compounds so we 
wanted to see what the absorption is, and clearly if the absorption is minimal then it wouldn't pose a systemic risk, plus we wanted 
to see irritation and sensitization data on those.  Then Ron Hill had a recommendation that the triesters, the glycol ones, two of 
those compounds, the propylene and the tripropylene be categorized as alkyl PEG. 

DR. HILL:  It's the other way around, that all of those in that category are alkyl PEG except those two.  The only true glycol esters 
are the propylene glycol citrate and tripropylene glycol citrate.  Those are the two that are glycols.  The others are alkyl PEG and 
it's just the categorization in the report.  That's all that was. 
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DR. MARKS:  So you can see who the chemist is on our team. 

DR. BERGFELD:  Is there a comment by the Belsito team about the suggested chemical reorganization? 

DR. LIEBLER:  I don't object. 

DR. BERGFELD:  Don, regarding the request for insufficient? 

DR. BELSITO:  There has been no motion to remove any of the ingredients but simply to call instead of glycol mono di  and 
triesters, alkyl PEG esters.  Is that what you're calling that group? 

DR. HILL:  That's my recommendation except for the two that are glycols. 

DR. BELSITO:  So then there would be four groups, alkyl PEG esters and then glycol esters? 

DR. HILL:  You could say glycol mono and tri.  There are no di.  But, yes, four categories. 

DR. BELSITO:  I'm sorry, I wasn't following all the insufficient.  I have 35 percent sensitization with HRIPT with citric acid. 

DR. MARKS:  That's correct.  And then inhalation data for those inorganic sales, the alkyl mono di triesters.  And then for the 
glycol and the alkyl PEGs, absorption data and irritation and sensitization data for them. 

DR. BELSITO:  If you get data on citric acid at percent, why do you need data on the alkyl PEG esters since we've already found 
alkyl PEG esters to be okay?  You'd only be concerned about the citric acid component wouldn't you?  Do you really need 
sensitization and irritation on that if you have 35 percent citric acid? 

DR. BERGFELD:  Ron Hill, do you want to address that? 

DR. HILL:  We have a whole category here of compounds with no data of any kind.  I think everything is based on the read across 
for extrapolation is probably the better word in this case for laureth 7 citrate which is the only thing we have data on and I was 
uncomfortable with that.  There's a lot more structural variegation I think than is captured, but I think I also said yesterday perhaps 
that maybe Dan would like to look at and comment or not. 

DR. LIEBLER:  Ron, you're saying that the data for laureth 7 citrate is the main thing we have to go on and that's inadequate for 
you? 

DR. HILL:  That's the only thing we to go on, I guess, is that we've just got    

DR. SHANK:  Ames sensitization in the eye. 

DR. HILL:  Yes.  We've got Ames human dermal and eye and no tox of any kind. 

DR. BELSITO:  You have the four generation study in rats that were fed a diet of distearyl citrate. 

DR. HILL:  Diisostearyl, not laureth 7, not any of the alkyl PEGs.  That's the point. 

DR. BERGFELD:  Dan? 

DR. HILL:  And I would say that none of those are in use other than laureth 7, so they would remain insufficient and I guess if 
somebody wanted to use them at some point they would have to come in with some data.  That's what I was thinking. 

DR. BERGFELD:  Ron Shank, do you have a comment? 

DR. SHANK:  You could just eliminate the PEG glycol citrates and handle it that way. 

DR. LIEBLER:  Ron Hill, are you concerned about the longer PEG citrates? 

DR. HILL:  I honestly doubt that there would be any problem. 

DR. LIEBLER:  Yes, but nevertheless I'm concerned.  The reason I'm hesitating here is because I'm trying to get an idea what 
chemical space you want more data on and what the rationale would be. 
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DR. HILL:  Let me remind myself of the exact structure of laureth. 

DR. LIEBLER:  So it's just the citrate mono ester?  It's on Report page 18, Panel Book 33. 

DR. HILL:  I think the problem is that laureth 7 citrate was a monoester and that others were triesters. 

DR. LIEBLER:  So my feeling with the triesters, for the fundamental chemistry is similar, these are going to be bigger, more 
hydrophobic, less likely to penetrate, but other than that, I wouldn't anticipate any significant differences in metabolism or 
biological effects and that's probably why my alarm bells didn't go off about those. 

DR. HILL:  Here's a sort of operative question, Alan.  When we have a conclusion that says in the current practices of use but in 
those particular ingredients we have no concentrations of us, no idea whether they would be administered in a way where we're 
only talking about dermal exposure or some other possible routes, how does that shake out if we essentially approve their safety, I 
don't know if that's the right word, but we affirm their safety along with other ingredients that are used in all of these other ways? 

DR. ANDERSEN:  It's a long standing conundrum and the way in which the panel has handled it is to argue that these represent a 
category of ingredients almost always with the same functions.  So when an ingredient is not currently used and the use is called 
safe in the present practices of use, that that ingredient that wasn't in use would only be used in the same categories of products so 
that if it was in leave ons it would be used in leave ons or if it was only in rinse offs it would be used only in rinse offs and at 
concentrations of use similar to the other ingredients in that group so that it adds some boundaries to the lack of information on use 
because there are no current uses.  If we found that an ingredient that had not previously been used was being used in products, I'm 
trying to think of a good example, let's say the present practices of use was for rinse offs and we found leave on uses for an 
ingredient that hadn't been used.  That would be a red flag and we'd raise that for the panel.  If we found that the present practices 
of use and concentration were 10 percent in leave ons and we found somebody using it at 75 percent, that would be a red flag.  
That wouldn't be consistent with the rest of the ingredients in the group. 

DR. LIEBLER:  There are definitely ingredients in this group where there is at least incidental inhalation by sprays.  We don't 
know what the parameters are for that.  Probably suntan sprays, for example, the tri C14 15 alkyl citrate of which we have no 
inhalation or any data of that nature.  So if you look at the compounds that we do have data on, any long term toxicology or 
inhalation data, they're a lot different than these alkyl PEGs.  I agree with that if it's strictly dermal exposure I wouldn't really 
anticipate any safety problems.  They're really up to fairly high concentrations and I think these are probably useful ingredients but 
they're not being used right now, at least reported uses. 

DR. BERGFELD:  Ron Shank and then Paul? 

DR. SHANK:  My feeling is to take that group now called glycol mono , di  and triesters and remove it from the report. 

DR. BERGFELD:  Paul? 

DR. SNYDER:  I wanted to make a note that the introduction has a listing of eight of these ingredients including the parent 
compound or raw substances for direct food additives.  Generally we don't include all of that data, but there would be a wealth of 
data that could be captured if we needed to.  So I wasn't concerned about the absence of significant amounts of data and also the 
reference to the alpha hydroxy data group.  Did you consider those in your consideration? 

DR. HILL:  Sure, but all the GRAS substances are salts.  We don't have any information about the metabolism sufficient enough to 
know if that's even pertinent.  I don't consider any of the citrates to be alpha hydroxy acids in the same way that those are 
categories.  Biologically they're just a lot different. 

DR. SNYDER:  One is triethyl citrate so that there is one of those. 

DR. HILL:  Yes.  You mean in terms of the GRAS substance?  Sure, but those are short chain esters.  I wouldn't necessarily expect 
that the biohandling of those longer ones would be different.  I doubt there are safety issues, but again we're making an affirmation 
on essentially no science. 

DR. SNYDER:  Going back to your provision of insufficiency, you said on absorption but you didn't qualify dermal absorption or 
do you want a dermal study? 

DR. HILL:  I wanted to see dermal penetration. 

DR. BELSITO:  For which? 
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DR. MARKS:  For the alkyl PEG and glycol. 

DR. HILL:  Something in that category. 

DR. MARKS:  Yes.  So that's a little bit different than what Ron just suggested.  We have an insufficient in that group, we have an 
insufficient data notice is how would proceed and get inhalation data, the HRIPT and then for the ones down below, the 
absorption.  Ron Shank now has suggested potentially one way to handle is just eliminate the glycol and alkyl PEGs.  I'm not sure 
that's necessary.  I'll defer that to you. 

DR. BELSITO:  That was before we started discussing all the data needs I guess asking Ron why he wants to do that and asking 
Dan and Ron to comment.  Ron Shank to state why and Ron Hill. 

DR. SHANK:  For the glycol mono , di  and triesters, we have no toxicology data on any of those except laureth 7 citrate.  On that 
compound we have one Ames test, the sensitization test, and an eye irritation test.  There's nothing on any of the others, most of 
which are PEGs.  Most of them are not used.  The laureth 7 citrate has one single use at no reported concentration in a rinse off.  
The tripropylene glycol citrate has one reported use in a leave on at no reported concentration.  We don't have very much data and 
I would not hold up all of the rest of these compounds just because of those.  None of the compounds in that last category are 
GRAS agents so we can't reply on GRAS data.  So I think it makes it much simpler to remove those from this document. 

DR. BERGFELD:  Is there agreement to remove those from this document? 

DR. BELSITO:  I'd like to hear from Dan. 

DR. LIEBLER:  I concur. 

DR. BERGFELD:  The straw vote says they're removed.  Then we are left with what request, Jim? 

DR. MARKS:  Inhalation data and HRIPT for citric acid.  When you look at it, citric acid has 6,800 uses so it's got to exist. 

DR. BELSITO:  Inhalation data for citric acid? 

DR. MARKS:  No, for something up here. 

DR. SNYDER:  Any inorganic salt. 

DR. MARKS:  Right. 

DR. BERGFELD:  So the proposal and motion right now is, to clarify? 

DR. MARKS:  Don had the motion.  You've been modifying it, so can I have your motion?  I guess Don has to. 

DR. BELSITO:  I'll withdraw mine and we'll listen to Jim's for a moment. 

DR. MARKS:  An insufficient data notice for those two needs. 

DR. BELSITO:  What are you concerned about in terms of the inhalation toxicity? 

DR. MARKS:  Rons? 

DR. BELSITO:  If we get rid of the alkyl PEG ethers and the glycol, what inhalation toxicity are you worried about from citric 
acid or citric acid esters? 

DR. SHANK:  Citric acid and some of it is in organic salts and are used in sprays and powders. 

DR. BELSITO:  I understand that, but we've been dealing with reports all morning where we had no inhalation toxicity. 

DR. SHANK:  We haven't asked for it yet.  This is a new report.  We haven't asked for it yet. 

DR. BELSITO:  And if we don't get it? 

DR. SHANK:  Then we'll deal with that with some kind of consideration of respiration. 
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DR. BELSITO:  I guess my point is that if we really want industry to respond to data that we need to make safety reports, we 
should ask for data that we really need.  If you have some respiratory concern then let's ask for it and make sure we get it and if we 
don't get it then it's not going to be safe.  If we have data to finesse the lack of respiratory inhalation toxicity, then I don't think we 
should be asking for it because then industry is going to say they come up with these wish lists and what do they really need from 
this wish list and what don't they need?  And these studies are not inexpensive.  So if we really need, if you think we really need it, 
let's ask for it and then therefore it would be insufficient if we don't get it.  If we can finesse the lack of respiratory data, then I 
would prefer that we not ask for it so that industry understands that when we ask for things, we want them and if we don't get them 
it's done. 

DR. BERGFELD:  Go ahead, Alan. 

DR. ANDERSEN:  I think that positioning of the panel is a very good one.  It's incontrovertible though that were there inhalation 
tox data available, we'd love to have them.  So I think we could ask for those data in using that if available. 

DR. BELSITO:  Okay. 

DR. ANDERSEN:  We would like available inhalation tox data.  We don't want you to go out and do any new studies. 

DR. BERGFELD:  Jay? 

DR. ANSELL:  Yes, I would agree with Alan's statement.  It's very concerning that looking at the end  use products we would not 
do an inhalation study for a variety of reasons, but most specifically for materials which are nonrespirable.  So what we'd up 
having to do is to artificially manipulate the material to induce exposure and then have a report which might not address the 
concern.  Ultimately we've seen a lot of these studies today as they do them by installation because the inhalation exposures are so 
complicated to control.  So it's certainly at the green stage.  I think what Alan said is less expressive of concern and an interest but 
not establish some obligation which might provide data which would uninterpretable in terms of its used as a cosmetic ingredient. 

DR. BERGFELD:  As I see what is being requested for sure is the HRIPT, the repeat insult patch test, for citric acid at 35 percent. 

DR. BELSITO:  And if available, inhalation data. 

DR. BERGFELD:  Inhalation, right, but specifically we want the HRITP.  Is that agreeable? 

DR. BELSITO:  That's fine. 

DR. BERGFELD:  We've had a motion made and withdrawn, another motion and a second.  Is there any further discussion?  Ron 
Hill? 

DR. HILL:  Looking at the citric acid salts, my biggest concern would be with copper and possibly manganese where the water 
solubility would be extremely low, so maybe there would be some issue with that, otherwise, not. 

DR. BERGFELD:  Thank you.  I'll call for the question then.  All those in favor of this conclusion indicate by raising your hands.  
Thank you.  It's going out as insufficient data. 
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ABSTRACT 

The CIR Expert Panel assessed the safety of citric acid, 12 inorganic citrate salts, and 20 alkyl citrate esters as 
used in cosmetics.  Citric acid is reported to function as a pH adjuster, chelating agent, or fragrance ingredient.  
Some of the salts are also reported to function as chelating agents, and a number of the citrates are reported to 
function as skin conditioning agents.  The Panel reviewed available animal and clinical data; however, for citric 
acid and the other GRAS ingredients, oral toxicity was not a focus in this assessment.  The Panel concluded that 
to be completed once a conclusion is reached 

 

INTRODUCTION 

 This assessment reviews the safety of citric acid, an α (or β)-hydroxytricarboxylic acid, as used in cosmetics.  The 

following 12 inorganic salts and 20 alkyl esters of citric acid also are included in this safety assessment, for a total of 33 

ingredients: 

Inorganic Salts 
Aluminum Citrate 
Calcium Citrate 
Copper Citrate 
Diammonium Citrate 
Disodium Cupric Citrate 
Ferric Citrate 

Magnesium Citrate 
Manganese Citrate 
Monosodium Citrate 
Potassium Citrate 
Sodium Citrate 
Zinc Citrate

 
 
Alkyl Mono-, Di-, and Triesters 
Isodecyl Citrate 
Isopropyl Citrate 
Stearyl Citrate 
Dilauryl Citrate 
Distearyl Citrate 
Tributyl Citrate 
Tri-C 12-13 Alkyl Citrate 
Tri-C14-15 Alkyl Citrate 
Tricaprylyl Citrate 
Triethyl Citrate 

Triethylhexyl Citrate 
Trihexyldecyl Citrate 
Triisocetyl Citrate 
Triisopropyl Citrate 
Trilauryl Citrate 
Trioctyldodecyl Citrate 
Trioleyl Citrate 
Triisostearyl Citrate 
Tristearyl Citrate 
Ethyl Citrates

 
 

 Citric acid is reported to function in cosmetics as a chelating agent, pH adjuster, or fragrance ingredient.  While 

some of the inorganic salts of citric acid are also reported to function as a pH adjuster or chelating agent, there are many 

other reported functions, including skin conditioning agent, buffering agent, cosmetic astringent, oral care agent, cosmetic 

biocide, or pesticide. The alkyl esters are reported to function primarily as skin conditioning agents, but a few have other 

possible functions are reported, including plasticizer, solvent, and fragrance ingredient.   

 As determined by the Food and Drug Administration (FDA), citric acid, calcium citrate, ferric citrate, manganese 

citrate, potassium citrate, sodium citrate, diammonium citrate, and triethyl citrate are generally recognized as safe (GRAS) 

direct food additives. Since these 8 ingredients have been shown to be safe for ingestion, this report will focus on the non-

oral toxicity of these ingredients. For the other ingredients, all available data will be included. 

Structurally, citric acid is an α-hydroxy acid (AHA).  In the FDA Guidance for Industry:  Labeling for Topically 

Applied Cosmetic Products Containing Alpha Hydroxy Acids as Ingredients, from 2005,1  the FDA specifically mentions 

citric acid containing products, for which the  following labeling may be warranted: 

Sunburn Alert: This product contains an alpha hydroxy acid (AHA) that may increase your skin's sensitivity to the sun and 
particularly the possibility of sunburn.  Use a sunscreen, wear protective clothing, and limit sun exposure while using this 
product and for a week afterwards.1 
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CHEMISTRY 

Definition, Structure, and Properties 

 Citric acid (2-hydroxy-1,2,3-propanetricarboxylic acid),  is a common metabolite of plants and animals, and is well 

known for its part in the Krebs cycle.2  It precipitates as white, translucent crystals of monoclinic holohedra form.  Citric 

acid is a polyprotic AHA.  However, citric acid can also be classified as a β-hydroxy acid, as two of the carboxylic acid 

functional groups of citric acid are two carbons removed from the hydroxy group.  (Figure 1). 

 

 

Figure 1.  Citric Acid 

 

Citric acid differs structurally from the AHAs reviewed previously (i.e., glycolic and lactic acid) by having three 

carboxylic acid functional groups, instead of just one.  Citric acid is therefore triprotic, and thus has three different pKas, 

making it a prime buffer component.  Even for the most acidic of these carboxylates, i.e., the center acid functional group, is 

only a weak acid with a pKa of 3.1. 

Citric acid is soluble in water, is soluble in some organic liquids, and is very hydrophilic, with an octanol/water 

partition coefficient around -1.  Citric acid and its salts are solids.  The citrate alkyl esters, however, vary from oily liquids 

(for shorter chain analogues like ethyl) to powdery solids (for longer chain analogues like stearyl).  Directly dependent on 

chain length and degree of substitution, these esters are less soluble in water and more soluble in organic liquids and are 

generally hydrophobic, with octanol/water partition coefficients estimated between 1 and 12. 

The definitions and structures of the ingredients included in this review are provided in Table 1.  It is worth noting 

that the terminology is not always intuitive, in that monosodium citrate, for example, is the monosodium salt, but sodium 

citrate is the trisodium salt.  The available physical and chemical property information is found in Table 2.  Impurities and 

composition data are provided in Table 3.  

Methods of Manufacture 

Industrial, large scale production of citric acid is accomplished, most commonly, via mycological fermentation of 

crude sugar stocks (e.g., molasses), historically by strains of Aspergillus  niger.3  A common problem associated with these 

fermentation methods is the co-synthesis of isocitric acid (1-hydroxy-1,2,3-propanetricarboxylic acid).  However, isocitric 

acid can be separated using a variety of crystallization techniques.  Careful control of the trace element content is very 

important for high production.2,4  (While citric acid can also be extracted from citrus fruits, over 99% of the world’s citric 

acid output is produced by microbial fermentation.4)  The citrate salts are produced by the same fermentation process, but 

are simply crystallized in the presence of appropriate alkaline solutions (e.g., citric acid can be crystallized with sodium 

hydroxide to produce sodium citrate).   

Citrate alkyl esters are typically produced via the condensation of the appropriate alcohol with citric acid (e.g., 

condensing with butyl alcohol to produce tributyl citrate).5  Some ingredient-specific methods of manufacture are described 

in Table 4. 
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USE 

Cosmetic 

 Citric acid is reported to function in cosmetics as a chelating agent, pH adjuster, or fragrance ingredient.6  Some of 

the inorganic salts of citric acid are reported to function as a pH adjuster or chelating agent; these salts also have many other 

reported functions, including skin conditioning agent, buffering agent, cosmetic astringent, oral care agent, cosmetic bio-

cide, or pesticide. The alkyl esters are reported to function primarily as skin conditioning agents, but a few of these have 

other reported functions, including plasticizer, solvent, and fragrance ingredient.  The various cosmetic functions of these 

ingredients are provided in Table 5; some ingredients have more than one reported function. 

Voluntary Cosmetic Registration Program (VCRP) data obtained from the FDA in 2011,7 and concentration of use 

information received in response to a survey conducted by the Personal Care Products Council (Council),8  indicate that 22 

of the 33 citrates named in this report are currently used in cosmetic formulations.  Citric acid is used in almost every cate-

gory of cosmetic ingredients, with 6795 reported uses7 at concentrations up to 4% in leave-on formulations, 10% in rinse-off 

formulations, and 39% in products diluted for (bath) use.9  Sodium, tributyl, and triethyl citrate are reported to be used in 

980, 331, and 244 cosmetic formulations, respectively.7  All other in-use ingredients have less than 50 uses.  The ingredient 

with the highest concentration of use is triisostearyl citrate; it is used at up to 80% in lipstick formulations.9  Trioctyldodecyl 

citrate is used at up to 30% in leave-on formulations; it is used at up to 21% in products applied to the eye area and 19% in 

lipstick formulations.  Tricaprylyl citrate is used at up to 27% in leave-on formulations.  All other in-use ingredients are 

used at concentrations of ≤12%. 

Frequency and concentration of use data are provided in Table 6a.  The ingredients not in use, according to the 

VCRP and Council survey, are listed in Table 6b. 

Products containing citric acid and some of its salts and esters may be applied to baby skin, used near the eye area 

or mucous membranes, or could possibly be ingested or inhaled.  In practice, 95% to 99% of the aerosols released from cos-

metic sprays have aerodynamic equivalent diameters in the 10 to 110 µm range, with propellant sprays yielding a greater 

fraction of  particles below this range compared with pump sprays.10,11  Therefore, most aerosols incidentally inhaled from 

these sprays are deposited in the nasopharyngeal region and are not respirable.12,13  There is some evidence indicating that 

deodorant spray products can release substantially larger fractions of particulates having aerodynamic diameters in the range 

considered to be respirable.13  However, the information is not sufficient to determine whether significantly greater lung 

exposures result from the use of deodorant sprays, compared to other cosmetic sprays. 

 All of the ingredients included in this review are listed in the European Union inventory of cosmetic ingredients.14  

“Water-soluble zinc compounds” are listed in Annex III of the Cosmetic Directive, with a maximum authorized concentra-

tion in the finished cosmetic product of 1% calculated as zinc; therefore, zinc citrate has a maximum authorized concentra-

tion of use of 1%, calculated as zinc, in finished cosmetic products in the European Union.15 

Non-Cosmetic 

 The following 8 ingredients are GRAS direct food additives, restricted only by good manufacturing practices:  

citric acid; calcium citrate; ferric citrate; manganese citrate; potassium citrate; sodium citrate; diammonium citrate; and 

triethyl citrate.16  Additionally, the following are allowed as indirect food additives:  citric acid; magnesium citrate; 

monosodium citrate; potassium citrate; sodium citrate; diammonium citrate; stearyl citrate; isopropyl citrate; distearyl 

citrate; triethyl citrate; tributyl citrate; tristearyl citrate.17  Magnesium, potassium, and sodium citrate are used in over-the 

counter drug products.6  

 Examples of other non-cosmetic uses of citric acid and some of the citrates are provided in Table 7. 
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TOXICOKINETICS 

Citric acid is well absorbed and largely metabolized when administered orally; it is an intermediate in the 
Krebs cycle.  Oral administration of aluminum citrate to male Sprague-Dawley rats, 6 days/wk for 4 wks, 
resulted in a statistically significant increase in levels of aluminum in the brain in one study.  In another study 
in which Sprague-Dawley rats were given aluminum citrate in the drinking water for 8 mos, aluminum levels 
were increased in other parts of the body but not in the brain.  Distearyl citrate, when added to the diet of 
rats, was poorly absorbed.  Nearly complete absorption was observed when isopropyl citrate was 
administered in the diet of rats. 

 

 Orally administered citric acid is well absorbed and largely metabolized.18  Exogenous and endogenous citric acid 

can be completely metabolized and serve as a source of energy.  Citric acid is an intermediate in the Krebs (or tricarboxylic 

acid) cycle.19  Citric acid completes the breakdown of pyruvate, formed from glucose through glycolysis, and it liberates 

carbon dioxide.  Approximately 2 kg of citric acid are formed and metabolized every day in humans.  Citrate is thought to 

be freely filterable at the glomerulus of the kidney, and 65-90% of filtered citrate is reabsorbed in humans.20  Ten to 35% of 

filtered citrate is excreted in the urine.  The normal blood citrate level in humans is approximately 25 mg/l.21 

In Vitro 

Trihexyl Citrate 

Trihexyl citrate is not a cosmetic ingredient.  This information is presented because trihexyl citrate is structurally 

similar to cosmetic ingredients included in this review, and may provide read-across data. 

Trihexyl citrate was incubated with rat serum, an intestinal cytosolic fraction, and a liver cytosolic fraction ob-

tained from Sprague-Dawley rats to determine the hydrolysis of trihexyl citrate in each of these preparations.22  Dimethyl 

sulfoxide (DMSO) was used as the vehicle; the volume of DMSO did not exceed 1% of the total volume of the incubation 

medium.  A concentration of 50 nmol/l was used with all three preparations; a concentration of 1000 nmol/l was also used 

with rat serum.  In rat serum, at concentrations of 50 and 1000 nmol/l, the half -life of trihexyl citrate hydrolysis was 4 and 

90 min, respectively.  Hexanol was produced as a product of hydrolysis.  Dihexyl citrate is formed as an intermediate.  

Hydrolysis was concentration dependent, being faster at lower concentrations.  Hydrolysis did not occur with 5 µmol/ml of 

serum.  Hydrolysis in the rat intestinal and rat liver preparations was much slower that in the serum.  The half- life of 

hydrolysis for 50 nmol/ml trihexyl citrate in the rat liver cytosolic fraction was 1.2 min.  (The half-life was not given for the 

intestinal fraction.) 

Oral 

Aluminum Citrate 

 Eight male Sprague-Dawley rats were dosed by gavage with 100 mg aluminum/kg bw, as aluminum citrate, 6 

days/wk for 4 wks.23  A control group was given tap water.  Half of the animals were killed at the termination of dosing; the 

remaining animals were killed after a 5-wk non-treatment period.  The levels of aluminum in the cortex of the brain, the 

hippocampus, and the cerebellum were statistically significantly increased after 4 wks of dosing with aluminum citrate, and 

there was no major difference between the animals killed at the termination of dosing or 5 wks later.  (In this study, groups 

of rats were also dosed with citric acid for 4 wks or aluminum hydroxide for 9 wks. The aluminum content in the cortex of 

the brain of rats dosed with citric acid was statistically significantly increased compared to controls. There were no 

statistically significant differences in aluminum content of the brain between control rats and those dosed with aluminum 

hydroxide.)  
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 Ten female Sprague-Dawley rats were given drinking water with 80 mmol/l aluminum citrate for 8 mos; a control 

group of 8 rats was given untreated water.24  After 8 mos of dosing, aluminum concentrations were statistically significantly 

increased in bone, the spleen, liver, and kidneys, but not the brains, of treated animals. 

Stearyl/Distearyl Citrate 

 Stearyl  citrate is hydrolyzed readily to stearyl alcohol and citric acid in dogs, and to a lesser extent, in rats.25  

Stearyl citrate, predominantly as distearyl citrate, was added to the feed of rats at a concentration of 2.5-10%, was poorly 

absorbed.18  (Additional details were not provided.) 

Isopropyl Citrate 

 Isopropyl citrate, mostly as the monoisopropyl ester, was administered in the diet of 6 rats in a mono- and diglycer-

ides vehicle at concentrations of ≤10%.18  Isopropyl citrate was nearly completely absorbed.  (Additional details were not 

provided.) 

Effect on Transdermal Absorption 

Triethyl Citrate 

 Triethyl citrate inhibited the transdermal absorption of viprostol, a synthetic prostaglandin E2, through the skin of 

male hypertensive rats.26  This effect was demonstrated by the statistically significant decrease in blood radioactivity levels 

following the topical application of [14C]viprostol in triethyl citrate compared to those found with the use of petrolatum 

(pet.) or silicone as the vehicle.  A comparison of metabolic profiles also demonstrated slower hydrolysis of viprostol to free 

acid with the use of triethyl citrate as the vehicle. 

 

TOXICOLOGICAL STUDIES 

The dermal LD50 values for citric acid and triethyl citrate were >5 g/kg in rabbits.  Results of oral, 
inhalation, and other parenteral single-dose studies with various citrates did not indicate any notable toxic 
effects in mice, rats, rabbits, or dogs. Administration of 80 mmol/l aluminum citrate in water for 8 mos did 
not affect the body weights of rats.  Repeated oral dosing with an isostearyl citrate ester mixture or a 
distearyl citrate ester mixture did not produce adverse effects in rats, rabbits, or dogs.  Repeated oral dosing 
with tributyl citrate did not have an adverse effect on rats (10% for 6 wks) or cats (5 ml/kg for 2 mos). 

 

Single Dose (Acute) Toxicity 

 Acute toxicity studies are summarized in Table 8.  Acute toxicity testing did not raise any toxicological concerns. 

Repeated Dose Toxicity 

Oral 

Aluminum Citrate 

 In  toxicokinetics study described previously, a group of 8 male Sprague-Dawley rats were dosed by gavage with 

100 mg aluminum/kg bw, as aluminum citrate, 6 days/wk for 4 wks.23  A control group was given tap water.  Half of the 

animals were killed at the termination of dosing; the remaining animals were killed after a 5-wk non-treatment period.  Body 

weights of test animals were similar to those of controls after 4 wks of dosing.  Body weights of treated animals decreased 

compared to controls during the recovery period, but the difference was not statistically significant. 

 In another toxicokinetics study described previously in this report, a group of 10 female Sprague-Dawley rats were 

given aluminum citrate in the drinking water at a concentration of 80 mmol/l for 8 mos.24  Final body weights of animals of 

the test group were statistically significantly decreased compared to the controls.  Kidney function was not affected by 

dosing. 

Distributed for Comment Only -- Do Not Cite or Quote

 
CIR Panel Book Page 22



 

6 
 

Isostearyl Citrate Ester Mixture 

 A 6-wk feeding study of an isopropyl citrate ester mixture consisting of 27% isostearyl citrate, 9% diisopropyl 

citrate, and 2% triisostearyl citrate, in a vehicle consisting of mono- and diglycerides (1:1) vegetable oil was performed 

using rats.27  Male rats had an average daily intake of 0.78 g and females 0.54 g of the citrate mixture, and no adverse effects 

were observed.  (Additional details were not provided). 

 Groups of 10 rats were fed diets containing 0, 0.28, 0.56, or 2.8% of the above isopropyl citrate ester mixture in the 

same vehicle (corresponding to 0, 0.11, 0.21, and 1.06% isopropyl citrate ester, respectively) for 2 yrs.27  Again, no signs of 

toxicity were observed.  Microscopic examination of select tissues did not reveal any test-article related changes. 

Six-wk dietary and 6-wk gavage studies were performed in rabbits using the same isopropyl citrate ester mixture in 

the same vehicle.27  Signs of  toxicity were not observed in groups of 1-8 rabbits given feed containing 1.9-22.5% of the 

isopropyl citrate ester mixture or in groups of 1-3 rabbits dosed daily with 0, 2.2, 4.4, or 9.2% of the isopropyl citrate ester 

mixture.  Select tissues of the 8 high-dose males used in the feeding study were examined microscopically, and no abnor-

malities were found.   

Groups of 2 cocker puppies and 2 adult mongrel dogs were also fed a diet containing the isopropyl citrate ester 

mixture in vehicle.27  Adverse effects were not observed when dogs were fed a diet containing 0.06% of the test article for 

12 wks. 

Distearyl Citrate Ester Mixture 

A 6-wk feeding study of a distearyl citrate ester mixture consisting of 12.5% stearyl citrate, 75% distearyl citrate, 

and 12.5% tristearyl citrate was performed using rats.27  Male rats had an average daily intake of 1.32 g and females 1.06 g 

of the mixture, and no adverse effects were observed.  (Additional details were not provided). 

 Groups of 10 rats were fed diets containing 0, 0.5, 2.0, or 10.0% of the distearyl citrate ester mixture for 2 yrs.27  

No signs of toxicity were observed.  Microscopic examination of select tissues did not reveal any test-article related 

changes. 

In a 6-wk dietary study in rabbits with the same distearyl citrate ester mixture, two groups of 8 rabbits were given 

feed containing 2 or 10 % of the mixture.27  No signs of toxicity were observed.  Select tissues of the rabbits of the 10% 

group were examined microscopically, and no abnormalities were found. 

Groups of 2 cocker puppies and 2 adult mongrel dogs were also fed a diet containing the distearyl citrate ester 

mixture.27  Adverse effects were not observed when dogs were fed a diet containing 3.0% of the test article for 12 wks. 

Tributyl Citrate 

 Groups of three or four rats, number per sex not specified, were fed a diet containing 0, 5, or 10% tributyl citrate 

for 6 wks.28  No effect on body weight gain was observed in the 5% group.  Body weight gains in the 10% group were 

decreased; the decrease may have been attributable to frequent diarrhea.  No effects on blood counts were reported, and no 

microscopic lesions were observed. 

 Two cats were dosed daily by gavage with 5 ml/kg tributyl citrate daily for 2 mos, and two cats were used as 

negative controls.28  No significant effects were observed. 

Intraperitoneal 

Tributyl Citrate 

A test group of 20 mice (sex not stated) was dosed by intraperitoneal (i.p.) injection with 580 mg/kg tributyl citrate 

in 3% acacia for 14 days, while a group of 20 control mice was dosed with vehicle only.29  Two animals per group were 
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killed at the end of the study.  Body weight gains were decreased in the test animals, and the decrease was significant after 7 

days. No significant changes in blood counts were observed, and no microscopic lesions were observed. 

REPRODUCTIVE AND DEVELOPMENTAL TOXICITY 

Oral administration of 1064 mg/kg bw aluminum citrate concurrent with 62 mg/kg bw citric acid to rats was 
not maternally-, embryo-, or fetotoxic; the aluminum concentration was statistically significantly increased in 
the liver, bone, and placenta of the test animals, but no aluminum was detected in the fetus.  Oral administra-
tion of a 2.8% isopropyl citrate ester mixture or up to 9.5% of a diisostearyl citrate ester mixture did not 
produce any reproductive or developmental effects in multi-generation studies. 

 

Oral 

Aluminum Citrate 

 A group of 20 presumed-pregnant rats were dosed daily by gavage with 1064 mg/kg bw aluminum citrate and 62 

mg/kg bw citric acid, concurrently, on days 6-15 of gestation, and a negative control group of 20 gravid rats received 

distilled water only.30  All animals were killed on day 20 of gestation.  The actual numbers of gravid test and control rats 

were 15 and 17, respectively.  Administration of aluminum citrate with citric acid was not maternally-, embryo-, or 

fetotoxic.  A statistically significant increase in the absence of xiphoids was the only skeletal variation reported.  The 

aluminum concentration in the maternal liver, kidney, brain, bone (femur), and placenta, as well as in the whole fetus, was 

determined.  The aluminum concentration was statistically significantly increased in the liver, bone, and placenta of the test 

animals compared to controls; however, no aluminum was detected in the whole fetuses of treated animals. 

Isopropyl Citrate 

 A multi-generation study was performed in which 5 generations of rats were fed a diet containing 0 or 2.8% of the 

isopropyl citrate ester mixture in vehicle (equivalent to 1.1% of isopropyl citrate esters) that was described earlier in this 

report.27  Administration of the test article did not result in any reproductive or developmental effects or any general signs of 

toxicity. 

Diisostearyl Citrate 

 A multi-generation study was performed in which 4 generations of rats were fed a diet containing 0, 1.9, or 9.5%  

of the diisostearyl citrate ester mixture that was described earlier in this report.27  Administration of the test article did not 

result in any reproductive or developmental effects or any general signs of toxicity. 

In-Vitro 

Sodium Citrate 

 The embryotoxic potential of sodium citrate was evaluated in a whole rodent embryo culture system using 9.5-day-

old embryos from female Han Wistar rats without metabolic activation.31  The no-effect concentration for all parameters 

evaluated, including crown-rump length and abnormalities, was >115 µM sodium citrate. 

Spermicidal Effects 

Citric Acid 

 The spermicidal effect of citric acid was determined by suspending human sperm in a solution of citric acid.32  

Addition of 0.1% citric acid to human sperm reduced pH and rendered sperm immotile within 30 min, while 1% was almost 

instantly spermicidal.  The effect on sperm penetration of cervical mucus was also evaluated by adding the acid to human 

cervical mucus in capillary tubes.  Addition of 0.01% citric acid reduced, and addition of 0.1% completely abolished, sperm 

penetration. 
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GENOTOXICITY 

Citric acid and its salts and esters were mostly negative in in vitro and in vivo genotoxicity tests.  Exceptions 
were weakly positive results for in vitro and in vivo host-mediated assays with citric acid, equivocal results in 
an Ames test with aluminum citrate, and a weak dose-related response in a suspension test in S. typhimurium 
TA1537 that was not reproducible.  Citric acid had anti-mutagenic effects, inhibiting the mutagenicity of 4-
nitro-o-phenylenediamine and sodium azide. 

 

 Genotoxicity studies are summarized in Table 9.  

Anti-Mutagenic Effects 

Citric Acid 

 The anti-mutagenic effect of citric acid was evaluated in an Ames test, with 4-nitro-o-phenylenediamine and 

sodium azide used as mutagens.33  Using S. typhimurium strain TA97, concentrations of 1-1000 µg/0.1 ml/plate citric acid 

inhibited the mutagenicity of 20 µg/0.1 ml/plate 4-nitro-o-phenylenediamine by 3.54-67.72% without metabolic activation 

and by 55.34-71.97% with metabolic activation.  Using strain TA100, concentrations of 1-1000 µg/0.1 ml/plate citric acid 

inhibited the mutagenicity of 1.5 µg/0.1 ml/plate sodium azide by 15.47-50.65% without metabolic activation and 37.47-

67.10% with metabolic activation. 

CARCINOGENICITY 

Aluminum Citrate 

The National Toxicology Program (NTP) has planned toxicity/carcinogenicity testing for aluminum citrate.34  The 

rationale for testing is that aluminum is listed by the EPA as a drinking water contaminant with a high health research 

priority.  

IRRITATION AND SENSITIZATION 

In irritation studies in rabbits, 30% citric acid was not a primary irritant, 60% produced some erythema and 
edema that subsided with time, and undiluted citric acid produced mild to severe erythema and mild to 
moderate edema.  Triethyl citrate, at concentrations up to 100%, was not an irritant in guinea pigs or rabbits, 
and trioctyldodecyl citrate applied neat was not a primary skin irritant in rabbits.  In human studies, citric 
acid was not a dermal irritant at concentrations up to 5% aq., and 20% triethyl citrate was not irritating in 
humans.  Sodium citrate did not produce any immediate (non-immunologic contact urticaria) reactions.  In 
sensitization testing, a cuticle cream containing 4% citric acid was not an irritant or a sensitizer in humans; 
2.5% aq. citric acid produced positive results in skin prick test in 3 of 91 urticaria or anigoedema patients.  
Triethyl citrate, applied undiluted during epidermal induction, was a strong sensitizer in a guinea-pig 
maximization test, but 20% in pet. was not a primary irritant or sensitizer in human studies.  Trioctyldodecyl 
citrate was a mild sensitizer in a local lymph node assay when applied neat, but the same concentration was 
not an irritant or sensitizer in human studies.  Tributyl citrate (concentration not stated) was not a sensitizer 
in animal studies.  In human studies, 25% tristearyl citrate and 100%  triisostearyl citrate were not irritants 
or sensitizers in repeated insult patch tests. 

Citric acid was predicted to be a moderate/severe to severe/extreme ocular irritant in in vitro studies, and it 
was minimally irritating to rabbit eyes at a concentration of 10% and mildly irritating at a concentrations 
30%.  In in vitro studies, triisostearyl citrate was predicted to be non-irritating to eyes.  Triethyl citrate, 
33.3%, did produce irritation in rabbit eyes, and undiluted trioctyldodecyl citrate was non-irritating. 

 

Skin Irritation/Sensitization 

 Non-human and human skin irritation and sensitization studies are summarized in Table 10.  In non-human studies, 

irritation and sensitization study results varied, while no irritation or sensitization was reported in human studies. 
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Ocular Irritation 

 Ocular irritation studies are summarized in Table 11.  In Draize tests, citric acid and triethyl citrate produced some 

irritation and trioctyldodecyl citrate was non-irritating to rabbit eyes. 

Case Reports 

Citric Acid 

 A woman reported difficulty breathing and severe facial pain 4 h after a professionally-administered cosmetic peel 

procedure with a product containing 10% citric acid (and other compounds that were not identified).35  The facial peel was 

applied for 4 h.  The patient also had first and second degree burns to the face and anterior neck.  Permanent facial and neck 

scars, but no airway pathology, resulted. 

MISCELLANEOUS STUDIES 

Citric acid, ≥5%,  increased cell renewal and epidermal thickness in human skin, and there appeared to be a 
greater increase at higher concentrations and/or lower pH of citric acid.  Citric acid is a tussive agent.  The 
cough reflex to citric acid is produced by irritation of the larynx and the trachea, and is thought to be 
mediated by receptors that are distributed mainly in the larynx and upper airways.  Triethyl and tributyl 
citrate had an anesthetic effect in rabbit eyes. 

 

Effects in Skin 

Citric Acid 

 The effect of 1M (16% w/w) citric acid on skin cell renewal and irritation (as stinging) was determined at a pH of 

3, 5, and 7.36  The dansyl chloride method was used to determine skin cell renewal and irritation was evaluated subjectively 

as stinging in the nasal fold area; stinging was scored on a scale of 0-4 every minute for 15 min. (It is not stated, but the 

assumed maximum score is 60).  Two mg/cm2 of the citric acid test product were applied to the test area on the volar 

forearm of human subjects 2x/daily.  The vehicle consisted of 15% ethanol (SD 40), 5% ethoxydiglycol, 5% butylene 

glycol, and water.  Cell renewal was measured in at least 8 subjects; citric acid increased cell renewal by 16.1, 12.8, and 3% 

at pH 3, 5, and 7, respectively.  Using a minimum of 10 subjects, the irritation scores for 1 M citric acid at pH 3, 5, and 7 

were 38, 35.4, and 23.6, respectively. 

The effect of 5% citric acid on skin cell renewal and irritation was also evaluated at the same pHs.37  Cell renewal 

was greater at this concentration; 18, 14, and 8% increases were seen with 5% citric acid at pH 3, 5, and 7, respectively.  

Irritation scores (as stinging) were 2.3, 2.1, and 1.1 (on a scale of 1-5) at pH 3, 5, and 7, respectively.  (Details of application 

were not provided.) 

 Five male subjects participated in a 30-day study to evaluate the effects of citric acid on skin morphology.38  Cream 

formulations containing 10, 20, or 25% citric acid were evaluated, and 0.2 ml of each cream were applied to a 2 cm x 2 cm 

area of the ventral forearm of each subject.  A fourth site on the forearm was used as an untreated control.  Occlusive 

patches, 3x/wk, were applied during wk 1 and non-occlusive patches, 3x/wk, were applied during wks 2-3.  Open applica-

tions were made daily during wk 4.  At the end of dosing, a 3 mm punch biopsy was taken from each site.  Irritation was 

observed with the 20 and 25% formulations.  (Details as to the extent of irritation was not provided, other than it was “visi-

ble”).  Microscopically, an increase in viable epidermal thickness that increased with dose was observed at all dose levels, a 

“substantial” increase in Langerhans cells was observed with the 20 and 25% citric acid creams, and glycosaminoglycan 

(GAG) content was “markedly” increased at the sites dosed with 20 and 25% citric acid compared to that seen at the un-

treated and 10% citric acid sites. 
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 A 20% citric acid lotion, pH 3.5, was applied twice daily for 3 mos to photodamaged skin of the forearm of 6 

female subjects.39  The lotion vehicle without citric acid was applied to the contralateral arms as a control.  A 4-mm punch 

biopsy specimen was taken from each site after 3 mos of application.  Application of the lotion containing citric acid pro-

duced a statistically significant increase in skin-fold thickness, with a 16.3% increase from baseline recorded.  The skin fold 

thickness of the vehicle-treated skin decreased slightly.  Viable epidermis thickness also increased in a statistically signifi-

cant manner, increasing 40% as compared to untreated skin.  A statistically significant increase in GAG content was evi-

denced by a 2.5-fold increase in epidermal hyaluronic acid staining, a 57% increase in dermal hyaluronic acid staining, and 

a 66% increase in dermal chondroitin sulfate staining, as compared to skin treated with vehicle only.  (While the % increase 

in staining was greater for chondroitin sulfate; staining for hyaluronic acid was approximately double that of chondroitin 

sulfate in both vehicle and citric-acid treated sites.) 

 Seven subjects with moderate to severe photoaged skin applied a lotion containing 25% citric acid, pH 3.5, to one 

forearm and a placebo lotion to the other forearm  twice daily for 6 mos.40  (Similar lotions containing glycolic or lactic acid 

were also evaluated.)  Skin thickness measurements were performed in triplicate throughout the study.  The two-skin-layer 

thickness of the forearm treated with citric acid (and the other AHAs) increased 25%, while the thickness of the control 

forearm decreased 2%; the difference between the citric acid and control sites was statistically significant.  (There was no 

statistically significant difference in skin thickness among the three AHAs tested.)  Microscopically, the mean epidermal 

thickness of skin and the mean thickness of papillary dermis in samples of skin treated with the citric acid lotion were statis-

tically significantly greater than controls. (Total number of samples examined microscopically was not given).  There was 

no indication of inflammation.  The amount of ground substance was variably increased in the citric acid-treated samples.  

Collagen fibers appeared to be increased in treated skin samples, but there was not a statistically significant difference in 

collagen fiber density in the papillary dermis between AHA-treated and untreated sites.  

 It has been hypothesized that AHAs have the following mechanism of action.41  In the stratum corneum, a low con-

centration of AHAs diminish corneocyte cohesion.  In keratinocytes, AHAs stimulate epidermal proliferation, possibly by 

improving energy and redox status of the keratinocytes.  In fibroblasts, high concentrations of AHA in an appropriate 

vehicle are thought to induce epidermolysis and epidermal separation, and impact the papillary dermis and reticular dermis, 

leading to dermal changes that include the synthesis of new collagen. 

Lipid Bilayer Permeation 

Aluminum Citrate 

 The lipid bilayer permeation of neutral aluminum citrate was determined by measuring the flux across unilamellar 

phospholipid vesicles, or liposomes, using two independent procedures.42  The permeation of aluminum citrate was then 

compared to that of citric acid (as well as malic and lactic acids).  Lipid bilayer permeation of 1.82 mM aluminum citrate 

was slow; the permeability coefficient was, at most, 2 x 10-11 cm/s.  Comparison of permeation of aluminum citrate to the 

acids indicated that the flux of aluminum citrate is limited by diffusion across the water/lipid interface.  (The permeability 

coefficient for 6.0 mM citric acid was 3.1 x 10-11 cm/s.) 

Cough Reflex 

Citric Acid 

 Citric acid is used as a tussive agent in cough challenge testing.43  Ten human subjects were exposed to incremental 

doses of citric acid (10-1000 mM) using an air-driven nebulizer.  Using the mean cough frequency, a statistically significant 

dose-response relationship was observed.  Individuals had different threshold and maximum tolerable concentrations; using 

interpolated values, the concentration that caused five coughs was 141.3 mM citric acid.  Using 10 Dunkin Hartley guinea-
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pigs exposed to 0.9% saline and then, 10 min later, a single challenge of 30-300 mM citric acid for 2 min, the calculated 

concentration producing five coughs (in 10 min) was 74.1 mM citric acid. 

The cough reflex to citric acid is produced by irritation of the larynx and the trachea, and thought to be mediated by 

receptors that are distributed mainly in the larynx and upper airways.44  In human subjects, the cough reflex was decreased 

with higher inspiratory flow rates as opposed to lower rates.  The researchers were not able to definitively state a reason the 

decrease was seen, but did state an important factor may be laryngeal deposition of the aerosol. 

The mechanism of irritant properties was examined by comparing the cough response of isotonic citric acid in 

saline, isotonic sodium citrate, sodium citrate in saline, isotonic D-glucose, and distilled water.45  All solutions were nebu-

lized and inhaled by 7 subjects for 1 min periods.  Cough occurred in response to inhalation of every test article except 

sodium citrate in saline (616 mosmol/l).  The mean cough frequency (coughs/min) was 11.4 for 0.69% citric acid in 0.79% 

saline (308 mosmol/l), 12.5 for sodium citrate (308 mosmol/l), 18.1 for D-glucose (308 mosmol/l), and 15.7 for water (0 

mosmol/l). 

Citric acid induced airway constriction in anesthetized Hartley guinea pigs.46  A citric acid aerosol was generated 

from a 0.6 M citric acid solution, and each animal received 50 breaths of 4 ml of the solution using a nebulizer.  At 2-3 min 

following exposure to citric acid, the aerosol induced significant airway constriction that persisted to the end of the study 

(20 min following administration). 

 In another study, anesthetized guinea pigs were administered 10% w/v aq. aerosol citric acid for 1 min using a 

nebulizer; airway resistance increased 79% and lung compliance decreased 68%.47  In anesthetized guinea pigs in which the 

vagal nerve had been cut, a 5% increase in resistance and compliance was seen following exposure to citric acid.  In con-

scious guinea pigs exposed to a 10% w/v aq. aerosol of citric acid for 2 min using a glass nebulizer (particle size, 0.5-4 µm), 

the animals coughed 1-2 times in the first 30 sec, and then a short period of hyperventilation was observed. The researchers 

theorized that the bronchoconstriction was due to an increase in airway resistance and involved parasympathetic innervation. 

  

Anesthetic Effects 

Triethyl and Tributyl Citrate 

 The corneal reflex in rabbit eyes was temporarily eliminated upon instillation of 3 drops of a 5% suspension of 

triethyl or tributyl citrate in 3% acacia; the number of animals used was not stated.29  The anesthetic effect was confirmed by 

the intradermal administration of 0.1 ml of a 2% solution of triethyl or tributyl citrate into an area of the shaved back of 

guinea pigs; again, the number of animals used was not stated.  Triethyl citrate resulted in insensitivity to pricking of the 

area lasting 12-20 min, while tributyl citrate produced a “deadened area” for a period greater than 2 h. 

 

SUMMARY 

 Citric acid is an α-hydroxy tricarboxylic acid that is reported to function in cosmetics as a chelating agent, pH 

adjuster, or fragrance ingredient.  Citric acid can also be classified as a β-hydroxy acid.  The 12 inorganic salts are reported 

to have many diverse functions, while the 20 alkyl esters are reported to function mostly as skin conditioning agents, al-

though they can have other functions.  Citric acid is used in almost every category of cosmetic product and has 6795 report-

ed uses.  Citric acid is reported to be used at concentrations up to 39% in products that are diluted for (bath) use and up to 

4% in leave-on products. With the exception of sodium, tributyl, and triethyl citrate, all other in-use ingredients have less 

than 50 uses.  Triisostearyl citrate is used at up to 80% in lipstick formulations.  Trioctyldodecyl and tricaprylyl citrate are 

used at concentrations of 30 and 27%, respectively, in leave-on formulations; all other in-use ingredients are used at ≤12%. 
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Citric acid, calcium citrate, ferric citrate, manganese citrate, potassium citrate, sodium citrate, diammonium citrate, 

and triethyl citrate are GRAS direct food additives.  These ingredients, plus 6 others (magnesium citrate; isopropyl citrate; 

distearyl citrate; stearyl citrate; tristearyl citrate; and tributyl citrate) are FDA-approved indirect food additives.  

Citric acid is ubiquitously found in nature in virtually all organisms as an intermediate of the Krebs cycle.  Orally 

administered citric acid is well absorbed and largely metabolized.  Oral administration of aluminum citrate to male Sprague-

Dawley rats, 6 days/wk for 4 wks, resulted in a statistically significant increase in levels of aluminum in the brain in one 

study.  In another study in which Sprague-Dawley rats were given aluminum citrate in the drinking water for 8 mos, alumi-

num levels were increased in other parts of the body, but not in the brain.  Distearyl citrate, when added to the diet of rats, 

was poorly absorbed, while nearly complete absorption was observed when isopropyl citrate was administered in the diet of 

rats. 

 The dermal LD50 values for citric acid and triethyl citrate were >5 g/kg in rabbits.  Results of oral, inhalation, and 

other parenteral single-dose studies with various citrates did not indicate any notable toxic effects in mice, rats, rabbits, or 

dogs. Administration of 80 mmol/l aluminum citrate in water for 8 mos did not affect the body weights of rats.  Repeated 

oral dosing with an isostearyl citrate ester mixture or a distearyl citrate ester mixture did not have adverse effects on rats, 

rabbits, or dogs.  Repeated oral dosing with tributyl citrate did not have an adverse effect on rats (10% for 6 wks) or cats (5 

ml/kg for 2 mos). 

Oral administration of 1064 mg/kg bw aluminum citrate concurrent with 62 mg/kg bw citric acid to rats was not 

maternally-, embryo-, or fetotoxic; the aluminum concentration was statistically significantly increased in the liver, bone, 

and placenta of the test animals, but no aluminum was detected in the fetus.  Oral administration of a 2.8% isopropyl citrate 

ester mixture or up to 9.5% of a diisostearyl citrate ester mixture did not produce any reproductive or developmental effects 

in multigenerational studies. 

Citric acid and its salts and esters gave mostly negative reports in in vitro and in vivo genotoxicity tests.  Excep-

tions were weakly positive results in in vitro and in vivo host-mediated assays with citric acid, equivocal results in an Ames 

test with aluminum citrate, and a weak dose-related response in a suspension test with sodium citrate in S. typhimurium 

TA1537 that was not reproducible.  Citric acid had anti-mutagenic effects, inhibiting the mutagenicity of 4-nitro-o-phenyl-

enediamine and sodium azide. 

In irritation studies in rabbits, 30% citric acid was not a primary irritant, 60% produced some erythema and edema 

that subsided with time, and undiluted citric acid produced mild to severe erythema and mild to moderate edema.  Triethyl 

citrate, at concentrations up to 100%, was not an irritant in guinea pigs or rabbits, and trioctyldodecyl citrate applied neat 

was not a primary skin irritant in rabbits.  In human studies, citric acid was not a dermal irritant at concentrations up to 5% 

aq., and 20% triethyl citrate was not irritating in humans.  Sodium citrate did not produce any immediate (non-immunologic 

contact urticaria) reactions.  

In sensitization testing, a cuticle cream containing 4% citric acid was not an irritant or a sensitizer in humans; 2.5% 

aq. citric acid produced positive results in skin prick test in 3 of 91 urticaria or anigoedema patients.  Triethyl citrate, applied 

undiluted during epidermal induction, was a strong sensitizer in a guinea-pig maximization test, but 20% in pet. was not a 

primary irritant or sensitizer in human studies.  Trioctyldodecyl citrate was a mild sensitizer in a local lymph node assay 

when applied neat, but the same concentration was not an irritant or sensitizer in human studies.  Tributyl citrate (concentra-

tion not stated) was not a sensitizer in animal studies.  In human studies, 25% tristearyl citrate and 100%  triisostearyl citrate 

were not irritants or sensitizers in repeated insult patch tests. 
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Citric acid was predicted to be a moderate/severe to severe/extreme ocular irritant in in vitro studies, and it was 

minimally irritating to rabbit eyes at a concentration of 10% and mildly irritating at a concentration of 30%.  In in vitro 

studies, triisostearyl citrate was predicted to be non-irritating to eyes.  Triethyl citrate, 33.3%, did produce irritation in rabbit 

eyes, and undiluted trioctyldodecyl citrate was non-irritating. 

Citric acid, ≥5%, increased cell renewal and epidermal thickness in human skin, and there appeared to be a greater 

increase at higher concentrations and/or lower pH of citric acid.  Citric acid is a tussive agent used in inhalation challenge 

tests.  The cough reflex to citric acid is produced by irritation of the larynx and the trachea, and is thought to be mediated by 

receptors that are distributed mainly in the larynx and upper airways.  Triethyl and tributyl citrate had an anesthetic effect in 

rabbit eyes. 

DRAFT DISCUSSION 

The discussion for the report will be developed at the meeting.  Some of the following discussion items might be 

included.  Additional discussion points may be added. 

 The oral safety of citric acid, calcium citrate, ferric citrate, manganese citrate, potassium citrate, sodium citrate, 

diammonium citrate, and triethyl citrate has been well substantiated in that these ingredients are GRAS direct food addi-

tives.  Therefore, the focus of this safety assessment was on the non-oral toxicity of these ingredients.  Although there are 

data gaps, the similar chemical structures, physicochemical properties, and functions and concentrations in cosmetics allow 

grouping these ingredients together and extending the available toxicological data to support the safety of the entire group. 

Because some of the ingredients named in the assessment can be used in products that may be sprayed, the Panel 

discussed the issue of potential inhalation toxicity.  In the absence of sufficient safety test data to evaluate this endpoint 

directly, the Panel considered other data that were available to characterize the potential for citric acid and its salts and alkyl 

esters to cause systemic toxicity, ocular or dermal irritation or sensitization, or other effects. For example, the Panel noted 

that 95 – 99% of particles produced in cosmetic aerosols are not respirable.  Further, most of these ingredients are reportedly 

used at concentrations ≤5% in cosmetic products that may be aerosolized, with many used at concentrations of ≤1%.  

Coupled with the small actual exposure in the breathing zone, all of the available information indicates that inhalation would 

not be a significant route of exposure that might lead to local respiratory or systemic toxic effects.  The tussive effects ob-

served with citric acid appear to be due to irritant properties, and pulmonary toxicity is not expected.  

 The Panel discussed whether citric acid or any of its salts or alkyl esters would be irritants.  Available repeated 

insult patch testing at the highest leave-on concentration of 4% citric acid demonstrated an absence of both dermal irritation 

and sensitization, suggesting that these ingredients would not be irritants in formulation. 

 While citric acid can be considered an alpha-hydroxy acid (AHA), it is also a beta-hydroxy acid.  Structurally, 

citric acid is  a tricarboxylic acid, and as such, has a unique functionality and is chemically and biologically distinct  from 

the AHAs considered in the CIR safety assessment of AHAs (i.e., glycolic and lactic acid).  Therefore, the concerns that 

stem from the mode of action of AHAs are not relevant to citric acid and its inorganic salts and alkyl esters. 

  

CONCLUSION 

 To be determined at the meeting. 
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TABLES 

Table 1.  Definitions and structures of citric acid, salt and esters  

Ingredient 
CAS No. Definition Formula/structure 

Citric Acid and inorganic salts 
Citric Acid 
77-92-9 
5949-29-1 [hydrate] 

an α-hydroxy tricarboxylic acid 

 
 

Aluminum Citrate 
813-92-3    
31142-56-0   

a complex salt of aluminum hydroxide and 
citric acid 

 
 

Calcium Citrate 
5785-44-4 

the calcium salt of citric acid 

 
 

Copper Citrate 
10402-15-0 
866-82-0 (hemitrihydrate) 

the complex copper (II) salt of citric acid.  
Herein, copper complexes with the 
carboxylates and the hydroxyl group. 

 
 

Disodium Cupric Citrate 
38218-87-0   
65330-59-8 

the disodium salt of the complex formed 
between copper (II) and citric acid.  Herein, 
copper complexes with the hydroxyl group 
and one of the carboxylates. 

 
 

Ferric Citrate 
2338-05-8   
3522-50-7 [hydrate]  
28633-45-6 

the iron (III) salt of citric acid 

 
 

Magnesium Citrate 
144-23-0   
6150-79-4   
7779-25-1 

the magnesium salt of citric acid 

 
 

Manganese Citrate 
10024-66-5 

the manganese (II) salt of citric acid 

 
 

Monosodium Citrate 
994-36-5   
18996-35-5 

the monosodium salt of citric acid 
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Table 1.  Definitions and structures of citric acid, salt and esters  

Ingredient 
CAS No. Definition Formula/structure 
Potassium Citrate 
866-84-2 

the tripotassium salt of citric acid 

 
 

Sodium Citrate 
68-04-2 (anhydrous)  
6132-04-3 (dihydrate) 

the trisodium salt of citric acid 

 
 

Zinc Citrate 
546-46-3 

the zinc (II) salt of citric acid 

 
 

Diammonium Citrate 
3012-65-5 

the diammonium salt of citric acid 

 

Alkyl Esters 
-Monoesters 

Stearyl Citrate 
1323-66-6    
1337-33-3  
[CAS No. is not specific 
to monoester] 

the ester of stearyl alcohol and citric acid 

 

Isopropyl Citrate 
39413-05-3 
[CAS No. is not specific 
to monoester] 

the ester of isopropanol and citric acid 

 

Isodecyl Citrate 
90605-17-7 
[CAS No. is not specific 
to monoester] 

the ester of branched chain decyl alcohols and 
citric acid 

 
one example of an “iso” 

 
-Diesters    
Dilauryl Citrate 
25637-88-1 

the diester of lauryl alcohol and citric acid 

 
 

Distearyl Citrate 
29589-99-9 

the diester of stearyl alcohol and citric acid 
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Table 1.  Definitions and structures of citric acid, salt and esters  

Ingredient 
CAS No. Definition Formula/structure 
-Triesters    
Triethyl Citrate 
77-93-0 

the triester of ethyl alcohol and citric acid 

 
 

Tributyl Citrate 
77-94-1 

the triester of butyl alcohol and citric acid 

 
 

Tricaprylyl Citrate 
76414-35-2 

the triester of capryl alcohol and citric acid 

 
 

Trilauryl Citrate 
65277-53-4 

the triester of lauryl alcohol and citric acid 

 
 

Tri-C12-13 Alkyl Citrate the triester of C12-13 alcohols and citric acid 

  
wherein R is a 12 or 13 carbon chain 

 
Tri-C14-15 Alkyl Citrate 
222721-94-0 

the triester of C14-15 alcohols and citric acid 

 
wherein R is a 14 or 15 carbon chain 

 
Tristearyl Citrate 
7775-50-0 

the triester of stearyl alcohol and citric acid 

 
 
 

Triisopropyl Citrate 
74592-76-0 

the triester of isopropyl alcohol and citric acid 
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Table 1.  Definitions and structures of citric acid, salt and esters  

Ingredient 
CAS No. Definition Formula/structure 
Triethylhexyl Citrate 
7147-34-4 

the triester of 2-ethylhexanol and 
citric acid 

 
 

Trihexyldecyl Citrate the triester of 2-hexyldecanol and 
citric acid. 

 
 
 

Triisocetyl Citrate 
93385-14-9 

the triester of isocetyl alcohol and citric acid 

 
one example of an “iso” 

 
 

Triisostearyl Citrate 
113431-54-2 

the triester of isostearyl alcohol and citric acid 

 
one example of an “iso” 

 
 

Trioctyldodecyl Citrate 
126121-35-5 

the triester of 2-octyldodecanol and 
citric acid 
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Table 1.  Definitions and structures of citric acid, salt and esters  

Ingredient 
CAS No. Definition Formula/structure 
Trioleyl Citrate 
175831-77-3 

the triester of oleyl alcohol and 
citric acid 

O O

OH
O O

OO

(CH3)8CHCH(CH2)8

(CH3)8CH

CH(CH2)7CH3CH3(CH2)7CH

CH(CH2)7CH3

 
 

Ethyl Citrates 
172820-60-9 

a mixture of mono-, di- and triesters of 
ethanol and citric acid 

 
wherein R is a hydrogen atom or an ethyl group 

 
 
 
 
 
 
 
 
 
 
 

Table 2.  Chemical and physical properties 

Property Description Reference 

Citric Acid 

molecular weight 192.12 
monohydrate: 210.14 

3 

appearance and form monoclinic holohedrism crystals 
monohydrate: orthorhombic crystals 

3 

 free-flowing, colorless, translucent crystals or as a white granular to fine 
powder 

48 

melting point 153°C 
monohydrate: ≈100°C 

3 

boiling point decomposes above 175°C 19 

log P -1.198±0.396 (at 25°C) 49 

log Kow -1.75 50 

vapor pressure <0.001 mm Hg (20°C) 
3.7 x 10-9 mm Hg (25°C) 

51 
50 

solubility solubility in water increases with temperature (from 54% w/w/ at 10°C to 84%)  3 

 at 100°C; freely soluble in alcohol; very slightly soluble in ether 
in water:  162 g/100 ml (at 25°C); in alcohol: 59.1 g/100 ml (at 25°C) 

48 

 solubility in water increases with temperature from ~54 wt percentage at 10°C 
to ~88 wt percentage at 100°C 

52 

density 1.665 
monohydrate: 1.542 

3 

pKa pK1 = 3.128; pK2 = 4.761; pK3 = 6.396 (25°C) 3 

pH (citric acid-sodium citrate solution) pH of water solutions with equal percentages of citric acid and sodium citrate 
ranged from 4.15 (0.25% each chemical) to 3.54 (15% of each chemical) 

53 

Aluminum Citrate 

density 1.5 g/cm3 3 
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Table 2.  Chemical and physical properties 

Property Description Reference 

Calcium Citrate 

molecular weight 498.43 3 

appearance and form fine white, odorless powder 54 

solubility soluble in 1050 parts cold water, somewhat soluble in hot water; insoluble in 
alcohol 

3 

Copper Citrate 

molecular weight 315.18 3 

appearance and form green or bluish-green crystalline powder; odorless 3 

solubility slightly soluble in water; soluble in ammonia, diluted acids, and cold alkali 
citrate solutions; freely soluble in hot alkali citrate solutions 

3 

Diammonium Citrate 

molecular weight 226.18 3 

appearance and form granules or crystals 3 

solubility soluble in 1 part water; slightly soluble in alcohol 3 

Ferric Citrate 

appearance and form garnet-red transparent scales or pale brown powder 3 

solubility slowly but completely soluble in cold water; readily soluble in hot water, 
practically insoluble in alcohol 

3 

Magnesium  Citrate 

molecular weight dibasic:  214.41 
tribasic:  451.11 

3 

Monosodium Citrate 

molecular weight 214.12 55 

melting point decomposes 55 

solubility 570 g/l (at 25°C); insoluble in ethanol and ether 55 

Potassium Citrate 

molecular weight 306.39 
monohydrate: 324.41 

3 

appearance and form monohydrate:  white crystals, granules, or powder; odorless 3 
 monohydrate:  white coarse powder 56 

boiling point 211°C (calculated) 50 

log Kow (calculated) -0.28 50 

vapor pressure 2.09 x 10-12  mm Hg (25°C) 50 

solubility 1 g dissolves slowly in 0.65 ml water; practically insoluble in alcohol 3 
 monohydrate: 190 g/100 ml water (at 25°C); insoluble in alcohol and ether 56 

stability monohydrate:  very hygroscopic; readily deliquesces in moist air 56 

Sodium Citrate 

molecular weight 258.07 
dihydrate: 294.10 

3 

appearance and form dihydrate: white crystals, granules, or powder; odorless 3 

melting point anhydrous:  >300°C 
dihydrate:  150°C 

57 
58 

density monohydrate: 1.814 3 

log Kow (calculated) -0.28 59 

vapor pressure 2.09 x 10-12 mm Hg (25°C) 50 

solubility soluble in water, ~425 g/l (25°C) 
monohydrate: soluble in 1.3 parts water; insoluble in alcohol 

50 
3 
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Table 2.  Chemical and physical properties 

Property Description Reference 

Zinc Citrate 

molecular weight 574.43 3 

appearance and form powder; odorless 3 

solubility slightly soluble in water; soluble in diluted mineral acids and alkali hydroxides 3 

Stearyl Citrate 

molecular weight 458.60 60 

Distearyl Citrate 

melting point 70-72°C  61 

Triethyl Citrate 

molecular weight 276.29 62 

appearance and form clear, colorless, oily liquid 28 

melting point -55°C 63 

boiling point 294°C 63 

vapor pressure 6.4 x 10-3 mm Hg (20°C) 64 

density 1.137 (20°C) 3 

refractive index 1.440 -1.442 (@25°C/D) 64 

solubility 6.5 g/100 ml water (25°C) 
5.5 g/100 ml water (25°C); insoluble in hexane 
miscible with alcohol, ether 

28 
64 
3 

log Kow  1.3 (35°C) (measured) 
0.33 (calculated) 

62 

Tributyl Citrate 

molecular weight 360.44 3 

appearance and form colorless or pale yellow liquid; odorless 3 

melting point -20°C 3 

boiling point 170°C (1 mm Hg) 
233°C (22 mm Hg) 

28 
3 

vapor pressure 9.6  x 10-2 mm Hg (20°C) 64 

density 1.045 (20°C) 3 

refractive index 1.443-1.445 (@25°C/D) 64 

solubility insoluble in water; miscible with most organic liquids 3 

log P (predicted) 4.324 ± 0.411 (25°C) 49 

pKa (predicted) 11.3 ± 0.29 (25°C) 49 

Tricaprylyl Citrate 

molecular weight  528.76 49 

boiling point 250-255°C (6-7 mm Hg) 65 

density 0.9498 g/cm3 65 

log P (predicted) 10.438 ± 0.411 (25°C 49 

pKa (predicted) 11.30 ± 0.29 49 

Trilauryl Citrate 

molecular weight 697.08 49 

boiling point (predicted) 675.9°C 49 

density (predicted) 0.955 g/cm3 (20°C) 49 

log P (predicted) 16.551 (25°C) 49 

pKa (predicted) 11.29 (25°C) 49 
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Table 2.  Chemical and physical properties 

Property Description Reference 

Tristearyl Citrate 

molecular weight 949.56 49 

boiling point (predicted) 840.3°C 49 

density (predicted) 0.924 g/cm3 (20°C) 49 

log P (predicted) 25.722 (25°C) 49 

pKa (predicted) 11.29 (25°C) 49 

Triisopropyl Citrate 

molecular weight 318.36 49 

boiling point (predicted) 331°C 49 

density (predicted) 1.116 g/cm3 (20°C) 49 

log P (predicted) 2.328  (25°C) 49 

pKa (predicted) 11.69 (25°C) 49 

Triisostearyl Citrate 

molecular weight 944 66 

appearance clear viscous liquid 67 

Trioctyldodecyl Citrate 

molecular weight 1032 66 

boiling point (predicted) 883.3°C 49 

density (predicted) 0.917 g/cm3 (20°C) 49 

log P (predicted) 29.634  (25°C) 49 

pKa (predicted) 11.25 (25°C) 49 

Trioleyl Citrate 

molecular weight 943.51 49 

boiling point (predicted) 845.8°C 49 

density (predicted) 0.936 g/cm3 (20°C) 49 

log P (predicted) 25.443  (25°C) 49 

pKa (predicted) 11.28 (25°C) 49 

 
 
 
 
 
 
 
 
Table 3.  Impurities and Composition 

Ingredient Impurities/Composition Reference 
Stearyl Citrate 10-15% monostearyl, 70-80% distearyl, and 10-15% tristearyl derivatives 18 
Isopropyl Citrate 65-80% monoisopropyl, 15-30% diisopropyl, and 5-10% triisopropyl citrate 18 
Triisostearyl Citrate supplied as >90% triisostearyl citrate 

impurities include residual isostearyl alcohol (<10%) and citric acid (<0.5%) 

66 

Trioctyldodecyl Citrate supplied as ~100% trioctyldodecyl citrate (according to one supplier) 
impurities include residual octyldodecyl alcohol (<5%) and citric acid 

66 
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Table 4.  Ingredient-Specific Methods of Manufacture 

Ingredient Method of Manufacture Reference 
Calcium Citrate neutralization of citric acid with calcium hydroxide or calcium carbonate 54 
Copper  Citrate prepared by the interaction of hot aqueous solutions of copper sulfate and sodium citrate 3 
Ferric Citrate prepared from reaction of citric acid with ferric hydroxide 68 
Manganese Citrate obtained by precipitating manganese carbonate from manganese sulfate and sodium carbonate 

solutions. The filtered and washed precipitate is digested first with sufficient citric acid 
solution to form manganous citrate and then with sodium citrate to complete the reaction 

69 

Potassium Citrate crystallizing and drying of a potassium citrate solution that is prepared using a citric acid 
solution and potassium hydroxide 

70 

Zinc Citrate prepared from zinc carbonate and citric acid 3 
Diammonium Citrate partial neutralization of citric acid with ammonia 71 
Triethyl Citrate esterification of ethyl alcohol with citric acid 62 
Tributyl Citrate synthesized from n-butyl alcohol and citric acid 3 
Triisostearyl Citrate manufactured from isostearyl alcohol and citric acid in a proprietary esterification process, 

without the use of heavy metal catalysts 
66 

Trioctyldodecyl Citrate manufactured from octyldodecyl alcohol and citric acid in a proprietary esterification process, 
without the use of heavy metal catalysts 

66 

 
 
 
Table 5.  Reported cosmetic functions of citric acid and its salts and esters 
pH adjuster 
Citric Acid 
Calcium Citrate 
Monosodium Citrate 
Potassium Citrate 
Sodium Citrate 
 
Chelating Agent 
Citric Acid 
Diammonium Citrate 
Potassium Citrate 
Sodium Citrate 
 
Fragrance Ingredient 
Citric Acid 
Sodium Citrate 
Triethyl Citrate 
 
Buffering Agent 
Diammonium Citrate 
Potassium Citrate 
Sodium Citrate 
 
Skin Conditioning Agent – Emollient 
Dilauryl Citrate 
Distearyl Citrate 
Isodecyl Citrate 
Stearyl Citrate 
Tri-C12-13 Alkyl Citrate 
Tri-C14-15 Alkyl Citrate 
Triethylhexyl Citrate 
Triisopropyl Citrate 
Trioleyl Citrate 
 
Skin Conditioning Agent – Occlusive 
Tricaprylyl Citrate 
Trihexyldecyl Citrate 
Triisocetyl Citrate 

Triisostearyl Citrate 
Trilauryl Citrate 
Trioctyldodecyl Citrate 
Tristearyl Citrate 
 
Skin Conditioning Agent – Miscellaneous 
Ferric Citrate 
Magnesium Citrate 
 
Hair Fixative 
Ethyl Citrates 
 
Plasticizer 
Isodecyl Citrate 
Isopropyl Citrate 
Tributyl Citrate 
Triethyl Citrate 
Triethylhexyl Citrate 
 
Cosmetic Astringent 
Aluminum Citrate 
 
Oral Care Agent 
Zinc Citrate 
 
Cosmetic Biocide 
Zinc Citrate 
 
Pesticide 
Copper Citrate 
 
Solvent 
Isopropyl Citrate 
Tributyl Citrate 
 
Not Reported 
Disodium Cupric Citrate 
Manganese Citrate

 
Reference6 
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Table 6a.  Frequency and concentration of use according to duration and type of exposure 

 # of Uses7 Max. Conc of Use (%)8 # of Uses7 Max. Conc of Use (%)8 # of Uses7 Max. Conc of Use (%)8 
  Citric Acid Aluminum Citrate Diammonium Citrate 
Totals* 6795 0.0000005-39 4 NR 6 NR 
Duration of Use       
Leave-On 2851 0.0000005-4 3 NR 2 NR 
Rinse-Off 3753 0.000002-10 1 NR 4 NR 
Diluted for (Bath) Use 191 0.3-39 NR NR NR NR 
Exposure Type       
Eye Area 580 0.0000005-2 NR NR 1 NR 
Incidental Ingestion 214 0.0006-3 NR NR NR NR 
Incidental Inhalation-Spray 

149a 
0.004-0.7a 

aerosol:0.05-0.7 
pump: 0.003-0.1  

NR NR NR NR 

Incidental Inhalation-Powder 35 0.0006-0.3 NR NR NR NR 
Dermal Contact 4055 0.000008-39 4 NR 2 NR 
Deodorant (underarm) 

22b 
0.000008-0.2 

0.002b 
pump: 0.01 

NR NR NR NR 

Hair - Non-Coloring 1945 0.0001-5 NR NR 3 NR 
Hair-Coloring 210 0.08-10 NR NR NR NR 

Nail 290 
0.001-4 

5% diluted to 0.025% 
NR NR NR NR 

Mucous Membrane 1875 0.0002-39 1 NR 1 NR 
Baby Products 112 0.2 NR NR NR NR 
    
  Dilauryl Citrate Ethyl Citrates Ferric Citrate 
Totals* 1 NR NR 0.5-1 7 0.5 
Duration of Use       
Leave-On NR NR NR NR 4 NR 
Rinse Off 1 NR NR 0.5-1 3 0.5 
Diluted for (Bath) Use NR NR NR NR NR NR 
Exposure Type       
Eye Area NR NR NR NR NR NR 
Incidental Ingestion NR NR NR NR NR NR 
Incidental Inhalation-Spray NR NR NR NR NR NR 
Incidental Inhalation-Powder NR  NR NR NR NR 
Dermal Contact 1 NR NR 0.5-1 5 0.5 
Deodorant (underarm) NR NR NR NR NR NR 
Hair - Non-Coloring NR NR NR NR 2 NR 
Hair-Coloring NR NR NR NR NR NR 
Nail NR NR NR NR NR NR 
Mucous Membrane NR NR NR 1 NR 0.5 
Baby Products NR NR NR NR NR NR 
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Table 6a.  Frequency and concentration of use according to duration and type of exposure 

 # of Uses7 Max. Conc of Use (%)8 # of Uses7 Max. Conc of Use (%)8 # of Uses7 Max. Conc of Use (%)8 
 Isodecyl Citrate Magnesium Citrate Monosodium Citrate 

Totals* 4 NR 9 0.01-2 16 0.004-5 

Duration of Use       
Leave-On 4 NR NR 0.01-2 NR 0.004-5 
Rinse-Off NR NR 9 0.5 2 0.8-5 
Diluted for (Bath) Use NR NR NR NR 14 5 

Exposure Type       
Eye Area NR NR NR NR NR NR 
Incidental Ingestion NR NR NR NR NR NR 
Incidental Inhalation-Spray NR NR NR NR NR NR 
Incidental Inhalation-Powder NR NR NR NR NR 5 
Dermal Contact 4 NR NR 0.01-2 16 0.004-5 
Deodorant (underarm) NR NR NR NR NR NR 
Hair - Non-Coloring NR NR 9 0.5 NR NR 
Hair-Coloring NR NR NR NR NR NR 
Nail NR NR NR NR NR NR 
Mucous Membrane NR NR NR NR 14 5 
Baby Products NR NR NR NR NR 5 

 Potassium Citrate Sodium Citrate Stearyl Citrate 
Totals* 8 0.002-0.6 980 0.000005-10 23 0.007-12 
Duration of Use       
Leave-On 2 0.002-0.5 587 0.000005-10 1 0.3-12 
Rinse Off 6 0.002-0.6 386 0.0001-10 22 0.007-2 
Diluted for (Bath) Use NR NR 7 0.9 NR NR 
Exposure Type       
Eye Area 1 NR 47 0.02-2 NR 1-2 
Incidental Ingestion 1 0.6 7 0.003-0.4 NR 12 
Incidental Inhalation-Spray NR 0.06-0.07 30b 0.000005-0.4b NR 1-3a 
Incidental Inhalation-Powder NR 0.02 6 0.03 NR4 NR 
Dermal Contact 4 0.002-0.5 718 0.0001-10 20 0.007-5 
Deodorant (underarm) NR NR 1a 0.02-0.1a NR 3b 
Hair - Non-Coloring 3 0.002-0.07 206 0.000005-4 3 1 
Hair-Coloring NR NR 5 0.1 NR NR 
Nail NR NR 2 0.08-0.5 NR NR 
Mucous Membrane 4 0.002 96 0.003-1 7 0.007-12 
Baby Products NR NR 9 NR NR NR 
       
 Tributyl Citrate Tri-C12-13 Alkyl Citrate Tri-C14-15 Alkyl Citrate 
Totals* 331 0.0005-9 1 NR 19 0.1-5 
Duration of Use       
Leave-On 35 0.0005-9 1 NR 19 0.1-5 
Rinse-Off 267 0..0009-5 NR NR NR NR 
Diluted for (Bath) Use 29 0.0005 NR NR NR NR 
Exposure Type       
Eye Area NR NR 1 NR 1 3 
Incidental Ingestion NR NR NR NR NR NR 
Incidental Inhalation-Spray 6 0.0005 NR NR 13b 0.1-5a 
Incidental Inhalation-Powder 1 NR NR NR NR NR 
Dermal Contact 260 0.0005- <0.05 1 NR 19 0.1-5 
Deodorant (underarm) NR NR NR NR NR NR 
Hair - Non-Coloring 14 NR NR NR NR NR 
Hair-Coloring 55 NR NR NR NR NR 
Nail 2 0.01-9 NR NR NR NR 
Mucous Membrane 233 0.0005-0.001 NR NR NR NR 
Baby Products 1 NR NR NR NR NR 
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Table 6a.  Frequency and concentration of use according to duration and type of exposure 

 # of Uses7 Max. Conc of Use (%)8 # of Uses7 Max. Conc of Use (%)8 # of Uses7 Max. Conc of Use (%)8 
 Tricaprylyl Citrate Triethyl Citrate Triethylhexyl Citrate 
Totals* 19 0.3-27 244 0.0008-6 1 NR 

Duration of Use       
Leave-On 16 0.3-27 215 0.004-6 1 NR 

Rinse-Off 3 0.5-0.8 29 0.0008-0.2 NR NR 

Diluted for (Bath) Use NR NR NR NR NR NR 

Exposure Type       
Eye Area 1 3 2 0.2-0.6 NR NR 
Incidental Ingestion 3 14-19 11 0.3 NR NR 
Incidental Inhalation-Spray NR NR 96a 0.2-2 NR NR 
Incidental Inhalation-Powder 1 NR NR 3 NR NR 
Dermal Contact 13 0.3-27 127 0.0008-6 1 NR 
Deodorant (underarm) NR NR 48b 2b NR NR 
Hair - Non-Coloring 3 0.5-0.8 106 0.1-2 NR NR 
Hair-Coloring NR NR NR 0.5 NR NR 
Nail NR NR NR NR NR NR 
Mucous Membrane 3 14-19 18 0.2-0.3 NR NR 
Baby Products NR NR NR 0.009 NR NR 

 Triisocetyl Citrate Triisostearyl Citrate Trioctyldodecyl Citrate 
Totals* 33 0.6-3 47 0.3-80 56 1-30 
Duration of Use       
Leave-On 33 0.6-3 44 0.3-80 56 1-30 
Rinse Off NR NR 3 NR NR NR 
Diluted for (Bath) Use NR NR NR NR NR NR 
Exposure Type       
Eye Area NR NR 1 NR 8 5-21 
Incidental Ingestion 7 NR 39 9-80 37 1-19 
Incidental Inhalation-Spray NR NR NR NR 1 4-14a 
Incidental Inhalation-Powder 11 2 NR NR 2 1-3 
Dermal Contact 26 0.6-3 5 0.3-9 19 1-30 
Deodorant (underarm) NR NR NR NR NR NR 
Hair - Non-Coloring NR NR 3 NR NR NR 
Hair-Coloring NR NR NR NR NR NR 
Nail NR NR NR NR NR NR 
Mucous Membrane 7 NR 39 9-80 37 1-19 
Baby Products NR NR NR NR NR NR 
 Zinc Citrate   
Totals* 9 0.05-2     
Duration of Use       
Leave-On 5 0.05     
Rinse-Off 4 0.3-2     
Diluted for (Bath) Use NR NR     
Exposure Type       
Eye Area NR NR     
Incidental Ingestion 4 0.3-2     
Incidental Inhalation-Spray NR NR     
Incidental Inhalation-Powder NR 0.05     
Dermal Contact 5 0.05     
Deodorant (underarm) 4a NR     
Hair - Non-Coloring NR NR     
Hair-Coloring NR NR     
Nail NR NR     
Mucous Membrane 4 0.3-2     
Baby Products NR NR     
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* Because each ingredient may be used in cosmetics with multiple exposure types, the sum of all exposure types may not equal the sum of 
total uses. 
a Includes suntan products, in that it is not known whether or not the reported product is a spray. 
b It is not known whether or not the product is a spray. 
NR – no reported uses 

 
 

 

 

Table 6b.  Ingredients not reported to be used 
 
Calcium Citrate 
Copper Citrate 
Disodium Cupric Citrate 
Distearyl Citrate 
Isopropyl Citrate 
Manganese Citrate 
Trihexyldecyl Citrate 
Triisopropyl Citrate 
Trilauryl Citrate 
Trioleyl Citrate 
Tristearyl Citrate 
 

 
 
 
 
 
 
Table 7.  Examples of non-cosmetic uses 

Ingredient Non-Cosmetic Use Reference 
Citric Acid used in the food, beverage, and pharmaceutical industries; active ingredient in pesticide products; 

manufacture of ecologically compatible detergents; chemical cleaning; metal cleaning; concrete 
admixtures; plasticizers; photography 

2,4,48,72 

Calcium Citrate calcium fortifier in foods; anti-caking agent in dry mixes 3 
Copper Citrate as an astringent or antiseptic 3 
Diammonium Citrate determination of phosphate, especially in fertilizers 3 
Potassium Citrate as a replacement for sodium citrate in foods; as a buffering agent in foods; as a source of potassium 

ion in a nutritional supplement; sequestering or emulsifying agent 

3,56 

Sodium Citrate anticoagulant; acidulant in beverages, confectionery, effervescent salts, powders, and tablets, 
pharmaceutical syrups, and elixirs; pH adjuster in food;  as an synergistic oxidant; in processing 
cheese; in the manufacture of alkyd resins; in the manufacture of citric acid salts as a sequestering 
agent to remove trace metals; in electroplating; in special inks 

3 

Triethyl Citrate plasticizer for cellulose derivatives and natural resins; plasticizer in pharmaceutical excipients; 
solvent in paint removers; emulsifier in food industry; flavor-preserving agent 

60,64,73 

Tributyl Citrate plasticizer and solvent for nitrocellulose lacquers; in polishes, inks, and similar preparations; 
plasticizer in pharmaceutical excipients; as an anti-foam agent 

3 

Zinc Citrate used in toothpaste and mouthwash 3 
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Table 8.  Acute toxicity studies 

Ingredient Animals* No./Group Dose LD50 Reference 
DERMAL 

Citric Acid 
Citric Acid rabbits 10 5 g/kg tested >5 g/kg 51 

Triethyl Citrate 
Triethyl Citrate rabbits 4 not stated >5 g/kg 62 

Triethyl Citrate guinea pig not stated not stated >10 ml/kg 74 

ORAL 
Isopropyl Citrate 
Isopropyl Citrate Esters, 
mostly mono- + vehicle# 

rats 6M/4-11F M: 2.1-20.7 g/kg 
F:  2.7-27.0 g/kg 

M: >20.7 g/kg (>7.0 g/kg##) 
F:  18.8 g/kg (7.2 g/kg) 

27 

as above, in cottonseed 
oil (2:1) 

rats 9-10M/ 
10-20 F 

M: 11.1-17.2 g/kg 
F:  12.0-22.2 g/kg 

M:  >17.2 g/kg (>6.5 g/kg) 
F:  19.2 g/kg (7.3 g/kg) 

27 

7.5% Isopropyl Citrate 
Esters, mostly mono-, in 
10% ethanol 

rats 10 M 2.1-3.9 g/kg 3.7 g/kg 27 

15% Isopropyl Citrate 
Esters, mostly mono-, in 
10% ethanol 

rats 10F 2.1-3.9 g/kg 2.8 g/kg 27 

75% aq. Isopropyl Citrate 
Esters, mostly mono-, 

rats 10F 2.25-5.25 g/kg 3.6 g/kg 27 

Isopropyl Citrate Esters, 
mostly mono- + vehicle 

dogs 4 12 g/kg >12 g/kg; not fatal at this dose 27 

Isopropyl Citrate Esters, 
mostly mono- 

dogs 4 2.25 g/kg >2.25 g/kg; not fatal at this 
dose 

27 

Stearyl Citrate 
Stearyl Citrate Esters, 
predominantly distearyl@ 
20% in cottonseed oil 

rats 2-13M/ 
2-13 F 

M/F:  0.9-5.4 g/kg M/F:  >5.4 g/kg 27 

Stearyl Citrate Esters, 
predominantly distearyl 

dogs 4 5 g/kg >5 g/kg; not fatal at this dose 27 

Tributyl Citrate 
Tributyl Citrate rats 5 10-30 ml/kg no deaths reported 28 

Tributyl Citrate cats 4 30-50 ml/kg no deaths reported 28 

Trioctyldodecyl Citrate 
Trioctyldodecyl Citrate rats 10 (5/sex) 5 g/kg no deaths reported 75 

INHALATION 
Triethyl Citrate rats not stated 6-h exposure to vapor 1300-3500 ppm 74 

INTRAPERITONEAL 

Monosodium Citrate 
Monosodium Citrate white mice not stated 0.0477 M solution 7.6 mmol/kg 76 
Monosodium Citrate albino rats not stated 0.381 M solution 6.3 mmol/kg 76 

Tributyl Citrate 
Tributyl Citrate Swiss albino 

mice 
not stated chosen from a logarithmic scale 2900 mg/kg 29 

INTRAVENOUS 
Monosodium Citrate white mice not stated 0.019 M; rapid administration 0.23 mmol/kg 76 
Monosodium Citrate white mice 20 0.25 M administered at rate of 

1.5 mmol/min (6 ml/min) 
2.01 mmol/kg 76 

Monosodium Citrate rabbits not stated 0.477 M; administered at a rate 
of 0.358 mmol/min (0.75 
ml/min) 

1.76 mm/kg 
76 

*unless it is given, the sex of the animals was not stated 
# - this test material is composed of 27% isopropyl citrate, 9% diisopropyl citrate, and 2% triisopropyl citrate; when + vehicle - vehicle consisting of mono- 
and diglycerides (1:1) of vegetable oil 
## - when available, the isopropyl citrate ester content without vehicle is given in ( ) 
@.- the test material is composed of 12.5% stearyl citrate, 75% distearyl citrate, and 12.5% tristearyl citrate 
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Table 9. Genotoxicity studies 

Concentration Vehicle Procedure Test System Results Reference 
IN VITRO 

Citric Acid      
500-2000 µg/plate distilled water Ames test, in triplicate; nega-

tive and positive controls 
S. typhimurium TA97, TA98, 
TA100, TA104,+/- met act 

negative 77 

≤5000 µg/plate phosphate 
buffer 

Ames test S. typhimurium TA92, TA94, 
TA98, TA100, TA1535, TA1537, 
+/- met act 

negative 78 

≤1000 µg/ml saline chromosome aberration assay Chinese hamster fibroblast cells negative 78 
6-600 µg/ml saline cytogenetic study human embryonic lung cultures, 

WI-38 
negative 79 

not given saline host-mediated assay S. typhimurium TA1530, G46; S. 
cerevisiae D3 

negative in S. 
typhimurium; 
weakly positive 
in S. cerevisiae 

79 

1.0 mg/ml not stated RK bacterial assay; was used 
as a non-mutagenic control 

E. coli CHY832 negative 80 

Aluminum Citrate      
10-10,000 µg/plate water Ames test S. typhimurium TA100, TA1535, 

TA97, TA98, TA102, TA104 +/- 
met act; TA1537, without met act 

equivocal in 
TA97 w/met act 

34 
 

Ferric Citrate      
≤25,000 µg/plate phosphate 

buffer 
Ames test S. typhimurium TA92, TA94, 

TA98, TA100, TA1535, TA1537, 
+/- met act 

negative 78 

≤500 µg/ml sodium CMC chromosome aberration assay Chinese hamster fibroblast cells negative 78 
≤2 mM not stated DNA strand break Chinese hamster V79 cells no reduction in 

double-stranded 
DNA 

81 

Monosodium Citrate     
≤5000 µg/plate phosphate 

buffer 
Ames test S. typhimurium TA92, TA94, 

TA98, TA100, TA1535, TA1537, 
+/- met act 

negative 78 

≤3000 µg/ml saline chromosome aberration assay Chinese hamster fibroblast cells negative 78 
Potassium Citrate      
0.001-0.004% DMSO Ames test S. typhimurium TA1535, TA1537, 

TA1538; +/- met act 
negative 82 

0.001-0.004% (S. 
typhimurium) 
0.002-0.004% (S. 
cerevisiae) 

DMSO suspension test S. typhimurium TA1535, TA1537, 
TA1538, S. cerevisiae D4; +/- 
met act 

negative 82 

Sodium Citrate (Dihydrate)     
6.25 x 10-4 – 25 x 
10-4 % 

DMSO Ames test S. typhimurium TA1535, TA1537, 
TA1538, +/- met act 

negative 83 

6.25 x 10-4 – 25 x 
10-4 % 

DMSO suspension test S. typhimurium TA1535, TA1537, 
TA1538, S. cerevisiae D4 

weak dose-re-
lated response in 
S. typhimurium 
TA1537 without 
activation, re-
peat trial neg; 
neg in S. cerevi-
siae; negative 
w/activation 

83 

Triethyl Citrate      
0.4-1.6% DMSO Ames test S. typhimurium TA1535, TA1537, 

TA1538; +/- met act 
negative 84 

0.4-1.6% (S. typhi-
murium) 
0.425-1.7% (S. 
cerevisiae) 

DMSO suspension test S. typhimurium TA1535, TA1537, 
TA1538, S. cerevisiae D4; +/- 
met act 

negative 84 
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Table 9. Genotoxicity studies 

Concentration Vehicle Procedure Test System Results Reference 
Tributyl Citrate      
not given not given Ames test not given negative 85 
not given not given chromosome aberration assay human peripheral blood 

lymphocytes 
negative 85 

Triisostearyl Citrate     
10-10,000 µg/plate ethanol Ames test, in triplicate; nega-

tive and positive controls 
S. typhimurium TA1535, TA1537, 
TA98, TA100,+/- met act 

negative 86 

IN VIVO 
Citric Acid      
1.2-120 mg/kg saline cytogenetic assay, oral rats negative 79 
500, 3500 mg/kg 
(acute); 300, 3000 
mg/kg (subacute)  

saline cytogenetic assay, oral rats negative 79 

1.2-120 mg/kg 
(acute & subacute) 

saline host-mediated assay, oral  Saccharomyces D3 
mice 

weakly positive 79 

3500 mg/kg (acute 
& subacute) 

saline host-mediated assay, oral S. typhimurium TA1530 and G46 
mice 

neg.  (acute); 
weakly pos. 
(subacute) 

79 

1.2, 12, 120 mg/kg 
(subacute) 

saline dominant lethal assay, oral, 
1x/day for 5 days 

rats sig. increase in 
preimplantation 
loss at wk 4 in 
high dose group 

79 

500, 3500 mg/kg 
(acute); 300, 3000 
mg/kg (subacute)  

saline dominant lethal assay, oral, 1 
dose (acute) or 1x/day for 5 
days (subacute) 

rats negative 79 

Abbreviations: CMC – carboxymethyl cellulose; DMSO – dimethyl sulfoxide; met act –metabolic activation 

 
 
 
 
 
Table 10. Dermal irritation and sensitization 

Test Article  Concentration Test Pop. Procedure Results Reference 
NON-HUMAN
IRRITATION 

Citric Acid 

Citric Acid 30% aq. 3 NZW 
rabbits 

Draize test, 0.5 ml applied for 
4 h to intact and abraded; 
occlusive patch 

not a primary irritant; PII=84 87 

Citric Acid not stated rabbits acute dermal irritation/corro-
sion study 

slightly irritating; avg 
erythema score = 0.33 

88 

Citric Acid 60% pure NZW 
rabbits, 
5M/3F 

0.5 ml; applications to 1 ani-
mal for 3 min, to 1 for 60 min, 
to the remainder for 4 h 

3 min: very slight erythema 
60 min:  very slight erythema 
4-hr: very slight-moderate to 
severe erythema, very slight-
moderate edema, subsided to 
well-defined erythema and no 
edema after 48 h 

89 

Citric Acid 100% 10 rabbits 5 g/kg were applied in an 
acute study (details not 
provided) 

mild (n=3), moderate (n=4), 
and severe (n=2) erythema; 
mild (n=8) and moderate 
(n=2) edema 

51 

Citric Acid 15% 32 male 
Wistar rats 

Evan’s blue test: 2% Evan’s 
blue was injected i.v. into the 
tail of rats; 0.1 ml was then 
injected intradermally to a site 
on the back; animals were 
killed after 0.5, 1, 3,and 6 h 

statistically significantly 
more dye was extracted with 
Citric Acid compared to 
saline 

90 
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Table 10. Dermal irritation and sensitization 

Test Article  Concentration Test Pop. Procedure Results Reference 
Triethyl Citrate 

Triethyl Citrate 40, 70, 100% 
in ethanol 

4 F guinea 
pigs/gp 

24 h, 8 mm occlusive patch; 
test sites scored 24 and 48 h 
after patch removal 

barely perceptible erythema 
at 24 h in 1 animal of the 
100% group; no irritation 
with 40 or 70% 

91 

Triethyl Citrate 0.05-1.0% in 
0.01% DBS/ 
saline 

guinea pigs, 
4 M/gp 

intradermal injection, 0.1  ml; 
test sites scored after 24h 

faint pink reaction at all test 
sites with all concentrations 

91 

Triethyl Citrate 100% 4 rabbits 5 g/kg were applied in an 
acute study (details not 
provided) 

no irritation 62 

Triethyl Citrate 15 and 33.3% 
in alcohol 
SDA 39C 

3 albino 
rabbits 

0.5 ml applied to a 2x2 (unites 
not given area of intact and 
abraded skin for 24 h with an 
occlusive covering 

not a primary irritant; PII  = 0 62 

Triethyl Citrate 33.3% in pet 3 albino 
rabbits 

as above not a primary irritant; PII  = 0 62 

Trioctyldodecyl Citrate 

Trioctyldodecyl 
Citrate 

neat 6 rabbits 
(sex not 
specified) 

0.5 ml applied to intact and 
abraded skin for 24 h under an 
occlusive patch  

not a primary skin irritant; PII 
= 0.00 

75 

SENSITIZATION 
Triethyl Citrate 

Triethyl Citrate induction:  
intradermal, 
2.5% in 0.01% 
DBS/ saline;  
epidermal, 100% 
challenge: 50% 
in absolute eth. 

9 guinea 
pigs 

Magnusson-Kligman GPMT; 
FCA was used at intradermal 
induction; occlusive patches 
were used during intradermal 
induction and at challenge 

strong sensitizer; 9/9 animals 
sensitized after 2 challenges; 
primarily intense erythema, 
with some moderate and dif-
fuse erythema, was observed 

91 

Tributyl Citrate 

Tributyl Citrate not provided not provided GPMT or LLNA (add’l 
details not provided) 

negative 85 

Trioctyldodecyl Citrate 

Trioctyldodecyl 
Citrate 

0, 10, 50,  100% 
w/v in acetone/ 
olive oil (4:1, 
v/v) 

5 mice LLNA; 25 µl/ear were applied 
daily for 3 days; untreated and 
positive (α-hexylcinnamic 
aldehyde) control were used 

neat material was considered 
a mild sensitizer; the SI for 
the concentrations tested 
ranged from 1.1 to 3.1 

75 

HUMAN
IRRITATION 

Citric Acid 

Citric Acid 0.3N solution 
(vehicle not 
specified) 

not 
specified 

stinging potential was evalu-
ated by applying 0,1-0.2 ml to 
an abraded site on the forearm 
for ≤5 min; sig. change meas-
ured as difference from first 
to last day of dosing 

citric acid produced the most 
painful stinging response:  
citric, acetic >> aconitic>tar-
taric>ascorbic; citric acid has 
scored quite low when inter-
compared to other acids for 
primary irritancy 

92 

Citric Acid 5% aq., pH 2 20 subjects, 
14F/6M 

50 µl applied to the back us-
ing 12 mm occlusive patch 
each AM; each PM, either the 
same patch or 0.5% aq SLS 
was applied; procedure re-
peated for 4 days; irritation 
was measured by visual scor-
ing,  TEWL, and skin color 
reflectance 

no irritation with citric acid 
alone; exposure with SLS 
caused a clear irritant reac-
tion, however, this reaction 
was less than that seen 1x 
daily exposure to SLS 

93 
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Table 10. Dermal irritation and sensitization 

Test Article  Concentration Test Pop. Procedure Results Reference 

Citric Acid 5% aq., pH 4 as above as above no irritation with citric acid 
alone; exposure with SLS 
caused a clear irritant reac-
tion, however, this reaction 
was less than that seen 1x 
daily exposure to SLS 

93 

Citric Acid, in 
hand cleansers (A 
and B; % Citric 
Acid not given) 

neat 12 subjects/ 
group 

use test; product was applied 
≥20/day for 2 wks; s.c. hydra-
tion was measured with a cor-
neometer; TEWL measured 
with an evaporation meter; 
sig. determined as above 

Δ erythema:A, ~0.3; B, ~0.7 
TEWL: A, ~4 g/m2/h (P≤0.5); 
B, ~1.25 g/m2/h  
Δ s.c. hydration: A, ~ -1;  
B, ~ -1.9  

94 

hand cleansers as 
above (A&B), plus 
a 3rd cleanser (not 
def.) 

neat 8 subjects/ 
group 

forearm wash test; each group 
received 2 products to apply 
simultaneously; forearms 
were washed for 1 min 2x, 
then rinsed for 30 sec; sig. 
changes measured as above 

Δ erythema: A, ~0.7 (p≤0.5); 
B, ~0.45 
TEWL: A, ~11 g/m2/h (p≤ 
0.5); B, 8 g/m2/h (p≤0.5) 
Δ s.c. hydration: A, ~ -9.5(p 
≤0.5); B, ~ -8 

94 

hand cleansers as 
above (A&B), 2 
addl. cleanser (not 
def.) 

10% 40 subjects patch test; 50 µl of each 
cleanser applied using 12 mm 
Finn chambers; 48 h 

Δ erythema: A, ~2.7 (p≤0.5); 
B, ~2.25 (p≤0.5) 
TEWL: A, 14 g/m2/h; B, ~7.9 
g/m2/h, diff. btwn. A&B 
(p≤0.5) 
Δ s.c. hydration: A, ~ -7.9 (p 
≤0.5); B, ~ -7.7 (p≤0.5) 

94 

Citric Acid 1% aq. 133 oral dis-
ease patients 

48 h patch test, occlusive no positive reactions 95 

Citric Acid 2.5% aq. 49 atopic; 
56 non-ato-
pic patients 

20 min occlusive application  no immediate (non-immuno-
logic contact urticaria) 
reactions 

96 

Citric Acid not stated 
(most likely 
100%) 

702 contact 
dermatitis 
patients 

Finn chambers were applied 
the back using Scanpor tape;  
48 h 

no reactions 97 

Sodium Citrate 

Sodium Citrate 10% aq. 49 atopic; 
56 non-ato-
pic patients 

20 min occlusive application no immediate (non-immunol-
ogic contact urticaria) 
reactions 

96 

Triethyl Citrate 

Triethyl Citrate 20% in pet. 22 subjects 48- closed patch test not irritating 62 
SENSITIZATION 

Citric Acid 

Citric Acid 4% in a cuticle 
cream 

56 subjects HRIPT; semi-occlusive 
patches applied 3x/wk for 3 
wks; a challenge patch was 
applied after 2 wks 

not an irritant or a sensitizer 98 

Citric Acid 2.5% aq. 91 patients 
w/chronic 
urticaria or 
angioedema 

skin prick test positive results in 3 patients; 
1 of the positive reactors also 
reacted to benzoic and 
propionic acids 

99 

Triethyl Citrate 

Triethyl Citrate 4.8% in a 
blush 

106 subjects HRIPT; 0.2 g applied to a ¾” 
x ¾” occlusive patch and then 
moistened; applied 3x/wk for 
3 wks; a challenge patch was 
applied after 2 wks 

not a dermal irritant or a 
sensitizer 

100 
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Table 10. Dermal irritation and sensitization 

Test Article  Concentration Test Pop. Procedure Results Reference 

Triethyl Citrate concentration 
range tested 
not specified 
(vehicle – 
alcohol 39C) 

41 subjects  
5 males  
36 females  

HRIPT; 0.5 ml applied to a 
Webril patch affixed to an 
elastic bandage; 9 24-h 
patches were applied during 
induction; challenge patches 
were applied to the test site 
and an untested site  

not a primary irritant or sensi-
tizer; no effects observed 
with 15%  

62 

Triethyl Citrate concentration 
ranged tested 
not specified 
(vehicle – 
alcohol 39C) 

41 subjects 
10 males 
31 females 

HRIPT; as above not a primary irritant or sensi-
tizer; no effects observed 
with 33.33% 

62 

Triethyl Citrate concentration 
range tested 
not specified 
(vehicle –pet.) 

45 subjects 
10 males 
35 females 

HRIPT; as above, except that 
0.4 ml was applied 

not a primary irritant or sensi-
tizer; no effects observed 
with 33.33% 

62 

Triethyl Citrate concentration 
range tested 
not specified 
(vehicle – 
alcohol, SDA 
39C) 

26 subjects modified maximization study:  
induction: 5 alternate 48-h oc-
clusive patches applied to the 
back or forearm, with 2.5% 
SLS pre-treatment; challenge: 
48-h semi-occlusive patch, 
with 2.5% SLS pretreatment 

not a sensitizer according to 
the Kligman scale; irritant 
effects with 15% at induction 
ranged from mild erythema to 
erythema and edema with 
vesiculation and/ or ulcera-
tion; rxns at challenge in-
cluded minimal to well-de-
fined erythema; no sensitiza-
tion at 15% 

62 

Triethyl Citrate concentration 
range tested 
not specified 
(vehicle – pet.) 

25 subjects as above 1 subject was not patched 
during challenge due to rxns 
to substances during induc-
tion; rxns at induction includ-
ed minimal erythema to ery-
thema and edema; rxns at 
challenge included minimal 
to well-defined erythema; not 
a sensitizer according to the 
Kligman scale; no effects at 
33.33% 

62 

Triethyl Citrate concentration 
range tested 
not specified 
(vehicle – pet.) 

22 subjects maximization test:  induction: 
5 alternate 48-h occlusive 
patches applied to the 
forearm, with 5% aq. pre-
treatment with the 1st patch 
only; challenge: 48-h semi-
occlusive patch, with 5% SLS 
pretreatment (occlusive) 

not effects observed with 
20% 

62 

Triethyl Citrate neat 59 subjects HRIPT; 0.4 ml, 20 x 20 mm 
Webril pad applied with a 40 
x 40 mm adhesive square; 9 
induction patches 

not an irritant or a sensitizer 101 

Tristearyl Citrate 

Tristearyl Citrate 25% in olive 
oil; heated 
until soluble 

110 subjects HRIPT; 0.2 ml applied to a 
1sq. in. pad of a semi-occlu-
sive patch; induction patches 
applied 3x/wk for 3 wks; a 
challenge patch was applied 
after 2 wks 

not a primary irritant or 
sensitizer 

102 
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Table 10. Dermal irritation and sensitization 

Test Article  Concentration Test Pop. Procedure Results Reference 
Triisostearyl Citrate 

Triisostearyl 
Citrate 

15.5% in a lip 
gloss 

110 subjects HRIPT; 0.2 g applied to a 
1sq. in. pad of a semi-occlu-
sive patch; induction patches 
applied 3x/wk for 3 wks; a 
challenge patch was applied 
after 2 wks 

not an irritant or a sensitizer 103 

Triisostearyl 
Citrate 

neat 114 subjects HRIPT; 150 µl applied to a 2 
cm2 absorbent pad of an oc-
clusive patch; induction 
patches applied 4x/wk for 3 
wks; 4 challenge applications 
were made on a previously 
untreated site 

not an irritant or a sensitizer 67 

Trioctyldodecyl Citrate 

Trioctyldodecyl 
Citrate 

neat 105 subjects HRIPT;  150 µl applied to a 2 
cm2 absorbent pad under a 4 
cm2 occlusive covering; 
induction patches applied 
4x/wk for 3 wks; 4 challenge 
applications were made on a 
previously untreated site 

not an irritant or a sensitizer 75 

Abbreviations:  DBS – dodecylbenzenesulfonate; FCA – Freund’s complete adjuvant; GPMT – guinea pig maximization test; HRIPT – 
human repeated insult patch test; LLNA – local lymph node assay; pet – petrolatum; PII- primary irritation index; SLS – sodium lauryl 
sulfate; TEWL – transepidermal water loss 
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Table 11.  Ocular irritation studies  

Test Article Concentration/Dose Animals/Gp Method Results Reference 
ALTERNATIVE STUDIES

Citric Acid 
Citric Acid 2% in NaCl --- luminescent bacteria toxi-

city test (Microtox®  test) 
moderate/ severe ocular 
irritant; EC50 =14 mg/l 

104 

Citric Acid undiluted --- EYTEX assay severe/extreme irritant; 
EDE>51 

105 

Triisostearyl Citrate 
Triisostearyl 
Citrate 

10% in corn oil --- MatTek EpiOcular in vitro 
toxicity assay ; 100 µl 

non-irritating; ET50 >256 
min 

106 

NON-HUMAN STUDIES
Citric Acid 
Citric Acid 
(hydrate) 

5.0% (0.26 M); pH 2.1 6 NZW 
rabbits. 

modified Draize study; test 
material was placed direct-
ly on central portion of 
cornea; eyes rinsed in 1 gp 

no corneal opacity in rinsed 
or unrinsed eyes; conjuncti-
vitis in all animals through 
day 7 (details not given) 

107 

Citric Acid 10 and 30% aq. 3 NZW 
rabbits 

0.1 ml; Draize eye irrita-
tion study 

10%: PII = 9.3; minimally 
irritating 
30%:  PII = 16.0; mildly to 
moderately irritating 

108 

Citric Acid not given rabbits acute eye irritation/corro-
sion study 

avg. scores (24-72 h): 
cornea=2.8; iris = 0.0; 
conjunctiva = 1.7 

88 

Triethyl Citrate 
Triethyl Citrate 15 and 33.3% in 

alcohol SDA 39C 
3 NZW 
rabbits 

0.1 ml; Draize eye irrita-
tion study 

both concentrations: con-
junctival irritation and cor-
neal involvement which did 
not clear by day 7 

62 

Triethyl Citrate 33.3% in pet 3 NZW 
rabbits 

0.1 ml; Draize eye irrita-
tion study 

conjunctival irritation and 
corneal involvement cleared 
on day 7 

62 

Trioctyldodecyl Citrate 
Trioctyldodecyl 
Citrate 

neat 6 rabbits 0.1 ml; Draize eye irrita-
tion study 

non-irritating; MMTS = 0.00 75 

Abbreviations:  EC50 – concentration causing a 50% reduction in light; EDE – EYTEX/Draize equivalent; ET50 - % viability 50%; 
MMTS-maximum mean total score; NZW – New Zealand white 
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Personal Care ‘Products Council
Committed to Safety,
Quality & Innovation

Memorandum

TO: F. Alan Andersen, Ph.D.
Director - COSMETIC 1NGRED1ENT REVIEW (CR)

FROM: Halyna Breslawec, Ph.D.
Industry Liaison to the CIR Expert Panel

DATE: September 23, 2011

SUBJECT: Comments on the Draft Report on the Citrate Ingredients Prepared for the September
26-27, 2011 CR Expert Panel Meeting

General Comment - Although it is frequently misused as a verb, the word “gavage” is not a verb.
Introduction - In the introduction, it would be helpful mention reviews of the safety of Citric Acid and

its salts where systemic data are summarized. Consider also mentioning that CR has
previously reviewed the safety of Acetyl Triethyl Citrate, Acetyl Tributyl Citrate, Acetyl
Trihexyl Citrate and Acetyl Triethylhexyl Citrate, and found these ingredients safe as used.

p.5 - The title of reference 21 (Aluminum concentrations in the brain and bone of rats fed citric acid,
aluminum citrate or aluminum hydroxide) suggests that there was a citric acid treated group and
an aluminum hydroxide treated group in this study. It would be helpful to note if the aluminum
levels in the Aluminum Citrate treated group were significantly different from aluminum levels
in the Citric Acid and aluminum hydroxide treated groups.

p.5 - In the summary of the Toxicological Studies section, please provide the doses of Isostearyl
Citrate, Distearyl Citrate and Tributyl Citrate used.

p.9 - In the summary of the Miscellaneous Studies section, please provide the concentrations of Citric
Acid that increased cell renewal and epidermal thickness.

p.9 - What was the scale for irritation used in reference 34 (irritation values are given as 38, 35.4 and
23.6)?

p.11 - What was the route of exposure used in the study of anesthetized guinea pigs (reference 43)?
p.11 - In the following sentence, please change “cosmetic ingredient” to “cosmetic product”. “Citric

acid is used in almost every category of cosmetic ingredient....”
p.14-20, Table 1 - Please provide reference(s) for this table. As this is a review of cosmetic

ingredients, the definitions in the International Cosmetic Ingredient Dictionary and Handbook
should also be given in Table 1. For ingredients defined by their structure, it would be
appropriate to add a footnote to indicate which ingredients are defined only by their structure in
the Dictionary.

p.26-28, Table 6a - As deodorants are already presented in a separate row, it would be better to add a
footnote to the deodorant row (when uses are reported) to indicate that it is not known whether
or not the deodorant products are sprays. Adding deodorants to the “Incidental Inhalation-
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Spray” row suggests that deodorant spray use may be up to a concentration of 35% which is not
correct.

p.39, reference 36 - This reference is not complete. The rest of the reference in the RIFM synopsis
suggests that this is a meeting abstract.
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Memorandum

TO: F. Alan Andersen, Ph.D.
Director - COSMETIC INGREDIENT REVIEW (Cifi)

FROM: Halyna Breslawec, Ph.D.
Industry Liaison to the CIR Expert Panel

DATE: November 1, 2011

SUBJECT: Updated Concentration of Use by FDA Product Category: Citric Acid and its Salts and
Esters
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Concentration of Use by FDA Product Category
Citric Acid Magnesium Citrate Triethyihexyl Citrate
Aluminum Citrate Manganese Citrate Trihexyldecyl Citrate
Calcium Citrate Monosodium Citrate Triisocetyl Citrate
Copper Citrate Potassium Citrate Triisopropyl Citrate
Diammonium Citrate Propylene Glycol Citrate Triisostearyl Citrate
Dilauryl Citrate Sodium Citrate Trilauryl Citrate
Disodium Cupric Citrate Stearyl Citrate Trioctyldodecyl Citrate
Distearyl Citrate Tributyl Citrate Trioleyl Citrate
Ethyl Citrates Tricaprylyl Citrate Tripropylene Glycol Citrate
Ferric Citrate Tri-C12-13 Alkyl Citrate Tristearyl Citrate
Isodecyl Citrate Tri-C14-15 Alkyl Citrate Zinc Citrate*
Isopropyl Citrate Triethyl Citrate

Ingredient Product Category Concentration of
Use

Citric Acid Baby shampoo 0.2%

Citric Acid Bath oils tablets and salts 0.4-39%

Citric Acid Bubble baths 0.3-0.7%

Citric Acid Other bath preparations 20-35%

Citric Acid Eyebrow pencil 0.006-0.3%

Citric Acid Eyeliner 0.006-0.08%

Citric Acid Eye shadow 0.0008-0.9%

Citric Acid Eye lotion 0.002-2%

Citric Acid Eye makeup remover 0.002-0.4%

Citric Acid Mascara 0.0000005-0.2%

Citric Acid Colognes and toilet waters 0.005-0.07%

Citric Acid Perfumes 0.004-0.3%

Citric Acid Powders (dusting and talcum) 0.0006-0.05%

Citric Acid Other fragrance preparations 0.1-0.5%

Citric Acid Hair conditioners 0.01-5%

Citric Acid Hair sprays (aerosol fixatives) 0.08%
Pump spray 0.1%

Citric Acid Hair straighteners 0.1%

Citric Acid Permanent waves 0.1-3%

Citric Acid Rinses (noncoloring) 2%
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Citric Acid Shampoos (noncoloring) 0.02-4%

Citric Acid Tonics, dressings and other hair grooming aids 0.01-4%

Citric Acid Other hair preparations (noncoloring) 0.0001-1%

Citric Acid Hair dyes and colors (all types requiring caution statement and 0.08-4%
patch test)

Citric Acid Hair tints 0.2%

Citric Acid Hair rinses (coloring) 0.3-0.5%

Citric Acid Hair color sprays (aerosol) 0.7%

Citric Acid Other hair coloring preparations 0.1-10%

Citric Acid Blushers (all types) 0.005-0.2%

Citric Acid Face powders 0.2-0.3%

Citric Acid Foundations 0.0002-0.5%

Citric Acid Leg and body paints 0.3%

Citric Acid Lipstick 0.005-0.6%

Citric Acid Makeup bases 0.04-0.05%

Citric Acid Other makeup preparations 0.0 1%

Citric Acid Basecoats and undercoats (manicuring preparations) 0.0 1-0.03%

Citric Acid Cuticle softeners 4%

Citric Acid Nail creams and lotions 0.00 1-0.02%

Citric Acid Nail polish and enamel 0.02-0.2%

Citric Acid Nail polish and enamel removers 0.1%

Citric Acid Other manicuring preparations’ 0.03-0.1, 5%

Citric Acid Dentifrices (aerosol, pastes and powders) 0.2%

Citric Acid Mouthwashes and breath fresheners (liquids and sprays) 0.0006-3%

Citric Acid Other oral hygiene products 0.1%

Citric Acid Bath soaps and detergents 0.3-2%

Citric Acid Deodorants (underarm) 0.002%
Not spray 0.000008-0.2%
Pump spray 0.01%

Citric Acid Vaginal douches 0.3%

Citric Acid Feminine hygiene deodorants 0.1%

Page 2 of 9

Distributed for Comment Only -- Do Not Cite or Quote

 
CIR Panel Book Page 62



Citric Acid Other personal cleanliness products 0.0002-3%

Citric Acid Aftershave lotions 0.0003-0.1%

Citric Acid Shaving cream (aerosol, brushless and lather) 0.0003-1%

Citric Acid Skin cleansing (cold creams, cleansing lotions, liquids and pads) 0.05-3%

Citric Acid Depilatories 0.00002-0.07%

Citric Acid Face and neck creams, lotions and powders 0.04-1%

Citric Acid Body and hand creams, lotions and powders 0.0001-1%
Sprays 0.05%
Pump sprays 0.003%

Citric Acid Moisturizing creams, lotions and powders 0.04-0.3%
Sprays 0.64%

Citric Acid Night creams, lotions and powders 0.07-0.3%

Citric Acid Paste masks (mud packs) 0.09-1%

Citric Acid Skin fresheners 0.07-0.4%

Citric Acid Other skin care preparations2 0.00 1-2%, 10%

Citric Acid Suntan gels, creams and liquids 0.3%
Not a spray product 0.06-0.08%

Citric Acid Indoor tanning preparations 0.01-0.7%

Citric Acid Other suntan preparations 0.0 1%
Not a suray product 1%

Ethyl Citrates Bath soaps and detergents 1%

Ethyl Citrates Skin cleansina (cold creams. cleansinu lotions. liciuids and oads 0.5%

Ferric Citrate Bath soaps and detergents 0.5%

Ferric Citrate Skin cleansine (cold creams, cleansina lotions. linuids and nads) 0.5%

Magnesium Citrate Hair conditioners 0.5%

Magnesium Citrate Shampoos (noncoloring) 0.5%

Magnesium Citrate Tonics, dressings and other hair grooming aids 2%

Magnesium Citrate Body and hand creams, lotions and nowders 0.0 1%

Monosodium Citrate Baby lotions, oils powders and creams 5%

Monosodium Citrate Bath oils, tablets and salts 5%

Monosodium Citrate Other personal cleanliness products 2%

Monosodium Citrate Skin cleansing (cold creams, cleansing lotions, liquids and pads) 0.8%
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Monosodium Citrate Face and neck creams, lotions and powders 0.004%

Monosodium Citrate Other skin care ureparations3 5%

Potassium Citrate Colognes and toilet waters 0.06%

Potassium Citrate Powders (dusting and talcum) 0.02%

Potassium Citrate Hair sprays (aerosol fixatives) 0.07%

Potassium Citrate Rinses (noncoloring) 0.002%

Potassium Citrate Shampoos (noncoloring) 0.002%

Potassium Citrate Dentifrices (aerosol, liquid, pastes and powders) 0.6%

Potassium Citrate Bath soaps and detergents 0.002%

Potassium Citrate Skin cleansing (cold creams, cleansing lotions, liquids and pads) 0.5%

Potassium Citrate Face and neck creams, lotions and powders 0.002%

Potassium Citrate Body and hand creams, lotions and powders 0.06%

Sodium Citrate Bath oils, tablets and salts 0.9%

Sodium Citrate Eyeliner 0.07%

Sodium Citrate Eye shadow 0.03-0.7%

Sodium Citrate Eye lotion 0.02-1%

Sodium Citrate Eye makeup remover 0.5-2%

Sodium Citrate Mascara 0.2%

Sodium Citrate Colognes and toilet waters 0.2%

Sodium Citrate Perfumes 0.3%

Sodium Citrate Hair conditioners 0.03-1%

Sodium Citrate Hair sprays (aerosol fixatives) 0.000005-0.05%

Sodium Citrate Rinses (noncoloring) 0.2%

Sodium Citrate Shampoos (noncoloring) 0.1-3%

Sodium Citrate Tonics, dressings and other hair grooming aids 0.08-0.6%

Sodium Citrate Other hair preparations (noncoloring) 0.0 1-4%

Sodium Citrate Hair rinses (coloring) 0.1%

Sodium Citrate Hair color sprays (aerosol) 0.1%

Sodium Citrate Blushers (all types) 0.1%

Sodium Citrate Face powders 0.03%
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Sodium Citrate Foundations 0.01- 1%

Sodium Citrate Lipstick 0.003-0.2%

Sodium Citrate Makeup bases 0.02-2%

Sodium Citrate Other makeup preparations 0.03%

Sodium Citrate Basecoats and undercoats (manicuring preparations) 0.5%

Sodium Citrate Nail creams and lotions 0.08%

Sodium Citrate Nail polish and enamel removers 0.1%

Sodium Citrate Mouthwashes and breath fresheners (liquids and sprays) 0.06-0.4%

Sodium Citrate Bath soaps and detergents 0.02-1%

Sodium Citrate Deodorants (underarm) 0.1%
Not spray 0.02%

Sodium Citrate Other personal cleanliness products 0.04%

Sodium Citrate Aftershave lotions 0.0 1-0.2%

Sodium Citrate Skin cleansing (cold creams, cleansing lotions, liquids and pads) 0.0001-2%

Sodium Citrate Face and neck creams, lotions and powders 0.05-10%
Pump spray 0.1%

Sodium Citrate Body and hand creams, lotions and powders 0.00 1-2%

Sodium Citrate Foot powders and sprays 0.1%

Sodium Citrate Moisturizing creams, lotions and powders 0.09-0.3%

Sodium Citrate Night creams, lotions and powders 0.1-0.7%

Sodium Citrate Paste masks (mud packs) 0.4-10%

Sodium Citrate Skin fresheners 0.6-2%

Sodium Citrate Other skin care preparations4 0.05-7%

Sodium Citrate Suntan gels, creams and liquids 0.3%
Not a spray product 0.02-0.03%

Sodium Citrate Indoor tanning preparations 0.2%

Sodium Citrate Other suntan preparations 0.4%
Not a spray product 0.2%
Pump spray 0.2%
Aerosol spray 0.2-0.3%

Stearyl Citrate Eyeliner 1%

Stearyl Citrate Eye lotion 1%

Page 5 of 9

Distributed for Comment Only -- Do Not Cite or Quote

 
CIR Panel Book Page 65



Stearyl Citrate Mascara 2%

Stearyl Citrate Hair conditioners 1%

Stearyl Citrate Foundations 0.3-2%

Stearyl Citrate Lipstick 12%

Stearyl Citrate Bath soaps and detergents 0.007-1%

Stearyl Citrate Deodorants (underarm) 3%

Stearyl Citrate Aftershave lotions 1%

Stearyl Citrate Skin cleansing (cold creams, cleansing lotions, liquids and pads) 0.8-2%

Stearyl Citrate Depilatories 2%

Stearyl Citrate Face and neck creams, lotions and powders 0.3-5%

Stearyl Citrate Body and hand creams, lotions and powders 5%

Stearyl Citrate Foot powders and sprays 3%

Stearyl Citrate Night creams, lotions and powders 1%

Stearyl Citrate Paste masks (mud packs) 2%

Stearyl Citrate Other skin care preparations 4%

Stearyl Citrate Suntan gels, creams and liquids 2%

Stearvi Citrate Indoor tannine nrenarations 1 %

Tributyl Citrate Bubble baths 0.0005%

Tributyl Citrate Other fragrance preparations
Not a spray product 0.0005%

Tributyl Citrate Basecoats and undercoats (manicuring preparations) 0.01-7%

Tributyl Citrate Nail polish and enamel 9%

Tributyl Citrate Nail polish and enamel removers 5%

Tributyl Citrate Bath soaps and detergents 0.001%

Tributyl Citrate Other personal cleanliness products 0.0009-0.05%

Tributyl Citrate Skin cleansing (cold creams, cleansing lotions, liquids and pads) <0.05%

Tributyl Citrate Body and hand creams, lotions and powders 0.0009%

Tributyl Citrate Other skin care preparations <0.05%

Tri-C14-15 Alkyl Citrate Eye shadow 3%

Tri-C14-15 Alkyl Citrate Makeup bases 5%
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Tri-C14-15 AIkvl Citrate Indoor tannine nrenarations 0.1-5%

Tricaprylyl Citrate Eye shadow 3%

Tricaprylyl Citrate Hair conditioners 0.8%

Tricaprylyl Citrate Other hair preparations (noncoloring) 0.5%

Tricaprylyl Citrate Foundations 9%

Tricaprylyl Citrate Lipstick 14-19%

Tricaprylyl Citrate Other makeup preparations 27%

Tricaprylyl Citrate Face and neck creams, lotions and powders 0.3%

Tricaprylyl Citrate Body and hand creams, lotions and powders 5%

Tricaprylyl Citrate Other skin care preparations 4%

Tricanrvlvl Citrate Suntan eels. creams and liquids 5%

Triethyl Citrate Other baby products 0.009%

Triethyl Citrate Eye shadow 0.6%

Triethyl Citrate Eye lotion 0.2%

Triethyl Citrate Other fragrance preparations
Aerosol 2%

Triethyl Citrate Hair conditioners 0.1%

Triethyl Citrate Hair sprays (aerosol fixatives) 0.2-1%
Pump spray 0.2%

Triethyl Citrate Shampoos (noncoloring) 0.1%

Triethyl Citrate Tonics, dressings and other hair grooming aids 0.1-2%

Triethyl Citrate Hair color sprays (aerosol) 0.5%

Triethyl Citrate Blushers (all types) 5%

Triethyl Citrate Face powders 3%

Triethyl Citrate Foundations 0.3%

Triethyl Citrate Lipstick 0.3%

Triethyl Citrate Deodorants (underarm)
Aerosol 2%

Triethyl Citrate Other personal cleanliness products 0.2%

Triethyl Citrate Skin cleansing (cold creams, cleansing lotions, liquids and pads) 0.0008%
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Triethyl Citrate Face and neck creams, lotions and powders 6%

Triethyl Citrate Body and hand creams, lotions and powders 0.004%
Aerosol 0.2%

Triisocetyl Citrate Blushers (all types) 0.6%

Triisocetyl Citrate Face powders 2%

Triisocetyl Citrate Face and neck creams, lotions and nowders 3%

Triisostearyl Citrate Foundations 0.3%

Triisostearyl Citrate Lipstick 9-80%

Triisostearyl Citrate Makeup fixatives 9%

Triisostearyl Citrate Other skin care preparations 5%

Trioctyldodecyl Citrate Eyeliner 5%

Trioctyldodecyl Citrate Eye shadow 5-21%

Trioctyldodecyl Citrate Eye lotion 11%

Trioctyldodecyl Citrate Blushers (all types) 14%

Trioctyldodecyl Citrate Face powders 1-3%

Trioctyldodecyl Citrate Lipstick 1-19%

Trioctyldodecyl Citrate Other makeup preparations 30%

Trioctyldodecyl Citrate Face and neck creams, lotions and powders 2%

Trioctyldodecyl Citrate Body and hand creams, lotions and powders 4%

Trioctyldodecyl Citrate Foot powders and sprays 4%

Trioctyldodecyl Citrate Suntan gels, creams and liquids
Not a spray uroduct 14%

Zinc Citrate Face powders 0.05%

Zinc Citrate Foundations 0.05%

Zinc Citrate Dentifrices (aerosol, liquid, pastes and powders) 2%

Zinc Citrate Mouthwashes and breath fresheners (liquids and sprays) 0.3%
*Ingredients included in the title of the table, but not found in the table were included in the concentration of use
survey, but no uses were reported.
15% in a manicure soak that is diluted to 0.025% before use
210% in a professional peel
35% in a rinse-off product
2% and 7% in leave-on products

Information collected in 2010
Table prepared January 5, 2011
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Updated January 28, 2011 (Citric Acid: added low concentration Other suntan preparations; Sodium Citrate: added
low concentration Other suntan preparations; Tri-C14-15 Alkyl Citrate: added low concentration to Indoor tanning

preparations)

Updated November 1, 2011: Changes: information about spray products; moved 35% Citric Acid foot product to
Other bath products as it is a foot soak that is diluted before use; 30% Citric Acid Nail cream and lotion no longer

made
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CITRIC ACID 33 01A - Baby Shampoos 3,753 rinse-offs
CITRIC ACID 10 01B - Baby Lotions, Oils, Powders, and Creams 2,851 leave-on
CITRIC ACID 69 01C - Other Baby Products 112 baby products
CITRIC ACID 35 02A - Bath Oils, Tablets, and Salts 191 diluted bath products
CITRIC ACID 92 02B - Bubble Baths
CITRIC ACID 2 02C - Bath Capsules
CITRIC ACID 53 02D - Other Bath Preparations 4,055 dermal
CITRIC ACID 65 03A - Eyebrow Pencil 580 eye
CITRIC ACID 341 03B - Eyeliner
CITRIC ACID 56 03C - Eye Shadow
CITRIC ACID 40 03D - Eye Lotion
CITRIC ACID 14 03E - Eye Makeup Remover
CITRIC ACID 10 03F - Mascara
CITRIC ACID 54 03G - Other Eye Makeup Preparations
CITRIC ACID 24 04A - Cologne and Toilet waters 171 inhalation-spray
CITRIC ACID 22 04B - Perfumes
CITRIC ACID 1 04C - Powders (dusting and talcum, excluding aftershav 35 inhalation-powder
CITRIC ACID 17 04E - Other Fragrance Preparation
CITRIC ACID 553 05A - Hair Conditioner 1,945 hair non-coloring
CITRIC ACID 6 05B - Hair Spray (aerosol fixatives)
CITRIC ACID 10 05C - Hair Straighteners
CITRIC ACID 5 05D - Permanent Waves
CITRIC ACID 11 05E - Rinses (non-coloring)
CITRIC ACID 1,006 05F - Shampoos (non-coloring)
CITRIC ACID 164 05G - Tonics, Dressings, and Other Hair Grooming Aids
CITRIC ACID 1 05H - Wave Sets
CITRIC ACID 142 05I - Other Hair Preparations
CITRIC ACID 171 06A - Hair Dyes and Colors (all types requiring caution s 210 har coloring
CITRIC ACID 1 06B - Hair Tints
CITRIC ACID 10 06C - Hair Rinses (coloring)
CITRIC ACID 20 06D - Hair Shampoos (coloring)
CITRIC ACID 3 06G - Hair Bleaches
CITRIC ACID 5 06H - Other Hair Coloring Preparation
CITRIC ACID 6 07A - Blushers (all types)
CITRIC ACID 24 07B - Face Powders
CITRIC ACID 33 07C - Foundations
CITRIC ACID 3 07D - Leg and Body Paints
CITRIC ACID 197 07E - Lipstick 214 oral
CITRIC ACID 5 07F - Makeup Bases
CITRIC ACID 2 07H - Makeup Fixatives
CITRIC ACID 57 07I - Other Makeup Preparations
CITRIC ACID 10 08A - Basecoats and Undercoats 290 nail
CITRIC ACID 6 08B - Cuticle Softeners
CITRIC ACID 4 08C - Nail Creams and Lotions
CITRIC ACID 249 08E - Nail Polish and Enamel
CITRIC ACID 3 08F - Nail Polish and Enamel Removers
CITRIC ACID 17 08G - Other Manicuring Preparations
CITRIC ACID 2 09A - Dentifrices 1,875 mucous membrane
CITRIC ACID 9 09B - Mouthwashes and Breath Fresheners
CITRIC ACID 6 09C - Other Oral Hygiene Products
CITRIC ACID 890 10A - Bath Soaps and Detergents
CITRIC ACID 22 10B - Deodorants (underarm)
CITRIC ACID 7 10C - Douches
CITRIC ACID 558 10E - Other Personal Cleanliness Products
CITRIC ACID 31 11A - Aftershave Lotion
CITRIC ACID 5 11E - Shaving Cream
CITRIC ACID 3 11G - Other Shaving Preparation Products
CITRIC ACID 340 12A - Cleansing
CITRIC ACID 12 12B - Depilatories
CITRIC ACID 263 12C - Face and Neck (exc shave)
CITRIC ACID 151 12D - Body and Hand (exc shave)
CITRIC ACID 1 12E - Foot Powders and Sprays
CITRIC ACID 345 12F - Moisturizing
CITRIC ACID 56 12G - Night
CITRIC ACID 42 12H - Paste Masks (mud packs)
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CITRIC ACID 53 12I - Skin Fresheners
CITRIC ACID 180 12J - Other Skin Care Preps
CITRIC ACID 3 13A - Suntan Gels, Creams, and Liquids
CITRIC ACID 71 13B - Indoor Tanning Preparations
CITRIC ACID 4 13C - Other Suntan Prepara 6,716 6,795 total

CITRIC ACID MON 2 02A - Bath Oils, Tablets, and Salts included with Citric Acide
CITRIC ACID MON 5 02B - Bubble Baths
CITRIC ACID MON 2 02D - Other Bath Preparations 24
CITRIC ACID MON 3 05A - Hair Conditioner
CITRIC ACID MON 8 05F - Shampoos (non-coloring)
CITRIC ACID MON 1 05G - Tonics, Dressings, and Other Hair Grooming Aids
CITRIC ACID MON 2 05I - Other Hair Preparations
CITRIC ACID MON 1 07I - Other Makeup Preparations
CITRIC ACID MON 1 08E - Nail Polish and Enamel
CITRIC ACID MON 7 10A - Bath Soaps and Detergents
CITRIC ACID MON 8 10E - Other Personal Cleanliness Products
CITRIC ACID MON 6 12A - Cleansing
CITRIC ACID MON 9 12C - Face and Neck (exc shave)
CITRIC ACID MON 1 12D - Body and Hand (exc shave)
CITRIC ACID MON 14 12F - Moisturizing
CITRIC ACID MON 2 12G - Night
CITRIC ACID MON 1 12H - Paste Masks (mud packs)
CITRIC ACID MON 1 12I - Skin Fresheners
CITRIC ACID MON 4 12J - Other Skin Care Preps
CITRIC ACID MON 1 13B - Indoor Tanning Prepa 79

ALUMINUM CITRA 1 10A - Bath Soaps and Detergents
ALUMINUM CITRA 1 12D - Body and Hand (exc shave)
ALUMINUM CITRA 2 12I - Skin Fresheners 4

Calcium Citrate 0
Copper  Citrate 0
Disodium Cupric Ci 0

FERRIC CITRATE 1 05A - Hair Conditioner
FERRIC CITRATE 1 05F - Shampoos (non-coloring)
FERRIC CITRATE 2 05G - Tonics, Dressings, and Other Hair Grooming Aids
FERRIC CITRATE 1 10A - Bath Soaps and Detergents
FERRIC CITRATE 1 12F - Moisturizing
FERRIC CITRATE 1 12J - Other Skin Care Preps 7

MAGNESIUM CITR 6 05A - Hair Conditioner
MAGNESIUM CITR 3 05F - Shampoos (non-colori 9

Manganese Citrate 0

MONOSODIUM CIT 13 02A - Bath Oils, Tablets, and Salts
MONOSODIUM CIT 1 02C - Bath Capsules
MONOSODIUM CIT 2 12A - Cleansing 16

POTASSIUM CITR 1 03G - Other Eye Makeup Preparations
POTASSIUM CITR 1 05A - Hair Conditioner
POTASSIUM CITR 2 05C - Hair Straighteners
POTASSIUM CITR 1 07E - Lipstick
POTASSIUM CITR 1 10A - Bath Soaps and Detergents
POTASSIUM CITR 2 10E - Other Personal Clean 8
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SODIUM CITRATE 2 01A - Baby Shampoos 386 rinse-offs
SODIUM CITRATE 6 01B - Baby Lotions, Oils, Powders, and Creams 587 leave-ons
SODIUM CITRATE 1 01C - Other Baby Products
SODIUM CITRATE 3 02A - Bath Oils, Tablets, and Salts 7 diluted/bath products
SODIUM CITRATE 4 02B - Bubble Baths
SODIUM CITRATE 3 03B - Eyeliner 47 eye
SODIUM CITRATE 23 03D - Eye Lotion
SODIUM CITRATE 5 03E - Eye Makeup Remover 718 dermal
SODIUM CITRATE 2 03F - Mascara
SODIUM CITRATE 14 03G - Other Eye Makeup Preparations 6 inhalation-powder
SODIUM CITRATE 7 04E - Other Fragrance Preparation 31 inhalation-spray
SODIUM CITRATE 14 05A - Hair Conditioner 206 hair
SODIUM CITRATE 1 05C - Hair Straighteners
SODIUM CITRATE 4 05D - Permanent Waves 9 baby
SODIUM CITRATE 1 05E - Rinses (non-coloring)
SODIUM CITRATE 161 05F - Shampoos (non-coloring)
SODIUM CITRATE 7 05G - Tonics, Dressings, and Other Hair Grooming Aids
SODIUM CITRATE 16 05I - Other Hair Preparations
SODIUM CITRATE 5 06C - Hair Rinses (coloring) 5 hair - coloring
SODIUM CITRATE 35 07C - Foundations
SODIUM CITRATE 1 07F - Makeup Bases
SODIUM CITRATE 3 07H - Makeup Fixatives 2 nail
SODIUM CITRATE 3 07I - Other Makeup Preparations
SODIUM CITRATE 2 09A - Dentifrices 7 ingestion
SODIUM CITRATE 2 09B - Mouthwashes and Breath Fresheners
SODIUM CITRATE 3 09C - Other Oral Hygiene Products
SODIUM CITRATE 61 10A - Bath Soaps and Detergents 96 mucous membrane
SODIUM CITRATE 1 10B - Deodorants (underarm) 1 deodorant
SODIUM CITRATE 4 10C - Douches
SODIUM CITRATE 11 10E - Other Personal Cleanliness Products
SODIUM CITRATE 9 11A - Aftershave Lotion
SODIUM CITRATE 5 11G - Other Shaving Preparation Products
SODIUM CITRATE 90 12A - Cleansing
SODIUM CITRATE 147 12C - Face and Neck (exc shave)
SODIUM CITRATE 25 12D - Body and Hand (exc shave)
SODIUM CITRATE 1 12E - Foot Powders and Sprays
SODIUM CITRATE 138 12F - Moisturizing
SODIUM CITRATE 24 12G - Night
SODIUM CITRATE 10 12H - Paste Masks (mud packs)
SODIUM CITRATE 29 12I - Skin Fresheners
SODIUM CITRATE 57 12J - Other Skin Care Preps
SODIUM CITRATE 4 13A - Suntan Gels, Creams, and Liquids
SODIUM CITRATE 17 13B - Indoor Tanning Preparations
SODIUM CITRATE 1 13C - Other Suntan Prepara 980 total

SODIUM CITRATE 1 07E - Lipstick (included with sodium citrate)
SODIUM CITRATE 1 07I - Other Makeup Preparations
SODIUM CITRATE 1 08E - Nail Polish and Enamel
SODIUM CITRATE 1 08G - Other Manicuring Preparations
SODIUM CITRATE 4 10A - Bath Soaps and Detergents
SODIUM CITRATE 1 10E - Other Personal Cleanliness Products
SODIUM CITRATE 3 12C - Face and Neck (exc shave)
SODIUM CITRATE 3 12F - Moisturizing
SODIUM CITRATE 1 12I - Skin Fresheners
SODIUM CITRATE 2 12J - Other Skin Care Preps

ZINC CITRATE 1 07I - Other Makeup Preparations
ZINC CITRATE 4 09A - Dentifrices
ZINC CITRATE 4 10B - Deodorants (underarm 9

DIAMMONIUM CIT 1 03F - Mascara
DIAMMONIUM CIT 3 05F - Shampoos (non-coloring)
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DIAMMONIUM CIT 1 10A - Bath Soaps and Detergents
DIAMMONIUM CIT 1 12J - Other Skin Care Preps 6

STEARYL CITRAT 1 05A - Hair Conditioner
STEARYL CITRAT 2 05F - Shampoos (non-coloring)
STEARYL CITRAT 7 10A - Bath Soaps and Detergents
STEARYL CITRAT 12 10E - Other Personal Cleanliness Products
STEARYL CITRAT 1 12C - Face and Neck (exc s 23

Isopropyl Citrate 0

ISODECYL CITRAT 2 12C - Face and Neck (exc shave)
ISODECYL CITRAT 2 12D - Body and Hand (exc s 4

DILAURYL CITRAT 1 12A - Cleansing 1

Distearyl Citrate 0

TRIETHYL CITRAT 1 03C - Eye Shadow 2 eye
TRIETHYL CITRAT 1 03G - Other Eye Makeup Preparations 11 ingestion
TRIETHYL CITRAT 4 04A - Cologne and Toilet waters 144 inhalation-spray
TRIETHYL CITRAT 11 04B - Perfumes 127 dermal
TRIETHYL CITRAT 10 04E - Other Fragrance Preparation 48 deodorant
TRIETHYL CITRAT 61 05B - Hair Spray (aerosol fixatives) 106 hair
TRIETHYL CITRAT 1 05F - Shampoos (non-coloring) 18 mucous membrane
TRIETHYL CITRAT 11 05G - Tonics, Dressings, and Other Hair Grooming Aids
TRIETHYL CITRAT 19 05H - Wave Sets
TRIETHYL CITRAT 14 05I - Other Hair Preparations
TRIETHYL CITRAT 3 07A - Blushers (all types)
TRIETHYL CITRAT 1 07B - Face Powders
TRIETHYL CITRAT 6 07C - Foundations
TRIETHYL CITRAT 11 07E - Lipstick
TRIETHYL CITRAT 2 07I - Other Makeup Preparations
TRIETHYL CITRAT 2 10A - Bath Soaps and Detergents
TRIETHYL CITRAT 48 10B - Deodorants (underarm)
TRIETHYL CITRAT 4 10D - Feminine Deodorants
TRIETHYL CITRAT 1 10E - Other Personal Cleanliness Products
TRIETHYL CITRAT 6 12A - Cleansing
TRIETHYL CITRAT 5 12C - Face and Neck (exc shave)
TRIETHYL CITRAT 5 12D - Body and Hand (exc shave)
TRIETHYL CITRAT 4 12F - Moisturizing
TRIETHYL CITRAT 1 12G - Night
TRIETHYL CITRAT 3 12I - Skin Fresheners 215 leave-on
TRIETHYL CITRAT 3 12J - Other Skin Care Preps 29 rinse-off
TRIETHYL CITRAT 6 13B - Indoor Tanning Prepa 244

TRIBUTYL CITRAT 1 01B - Baby Lotions, Oils, Powders, and Creams 6 inhalation
TRIBUTYL CITRAT 5 02A - Bath Oils, Tablets, and Salts 260 dermal
TRIBUTYL CITRAT 12 02B - Bubble Baths 14 hair - noncoloring
TRIBUTYL CITRAT 12 02D - Other Bath Preparations 55 hair - coloring
TRIBUTYL CITRAT 4 04A - Cologne and Toilet waters 2 nail
TRIBUTYL CITRAT 2 04E - Other Fragrance Preparation 233 mucous mem
TRIBUTYL CITRAT 1 05A - Hair Conditioner 1 baby
TRIBUTYL CITRAT 4 05F - Shampoos (non-coloring)
TRIBUTYL CITRAT 7 05G - Tonics, Dressings, and Other Hair Grooming Aids
TRIBUTYL CITRAT 2 05I - Other Hair Preparations
TRIBUTYL CITRAT 55 06A - Hair Dyes and Colors (all types requiring caution statements and patch tests)
TRIBUTYL CITRAT 2 08E - Nail Polish and Enamel
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TRIBUTYL CITRAT 17 10A - Bath Soaps and Detergents
TRIBUTYL CITRAT 187 10E - Other Personal Cleanliness Products
TRIBUTYL CITRAT 3 12A - Cleansing
TRIBUTYL CITRAT 1 12C - Face and Neck (exc shave) 35 leave-on
TRIBUTYL CITRAT 5 12D - Body and Hand (exc shave) 267 rinse-off
TRIBUTYL CITRAT 7 12F - Moisturizing 29 diluted/bath
TRIBUTYL CITRAT 4 12J - Other Skin Care Preps 331 total

TRICAPRYLYL CIT 1 03G - Other Eye Makeup Preparations
TRICAPRYLYL CIT 3 05A - Hair Conditioner
TRICAPRYLYL CIT 1 07A - Blushers (all types)
TRICAPRYLYL CIT 1 07B - Face Powders
TRICAPRYLYL CIT 1 07C - Foundations
TRICAPRYLYL CIT 3 07E - Lipstick
TRICAPRYLYL CIT 2 07I - Other Makeup Preparations
TRICAPRYLYL CIT 2 12D - Body and Hand (exc shave)
TRICAPRYLYL CIT 2 12F - Moisturizing
TRICAPRYLYL CIT 2 12G - Night
TRICAPRYLYL CIT 1 12J - Other Skin Care Preps 19 total

Trilauryl Citrate 0

TRI-C12-13 ALKYL 1 03B - Eyeliner 1

TRI-C14-15 ALKYL 1 03C - Eye Shadow
TRI-C14-15 ALKYL 1 12C - Face and Neck (exc shave)
TRI-C14-15 ALKYL 4 12F - Moisturizing
TRI-C14-15 ALKYL 2 13A - Suntan Gels, Creams, and Liquids
TRI-C14-15 ALKYL 11 13B - Indoor Tanning Prepa 19

Tristearyl Citrate 0
Triisopropyl Citrate 0

Triethylhexyl Citrate 1 12C - Face and Neck (exc s 1
(listed as Trioctyl Citrate)

Trihexyldecyl Citrate 0

TRIISOCETYL CIT 8 07A - Blushers (all types)
TRIISOCETYL CIT 11 07B - Face Powders
TRIISOCETYL CIT 2 07C - Foundations
TRIISOCETYL CIT 7 07E - Lipstick
TRIISOCETYL CIT 3 07I - Other Makeup Preparations
TRIISOCETYL CIT 2 12C - Face and Neck (exc s 33

TRIISOSTEARYL C 1 03D - Eye Lotion
TRIISOSTEARYL C 3 05A - Hair Conditioner
TRIISOSTEARYL C 39 07E - Lipstick
TRIISOSTEARYL C 3 07I - Other Makeup Preparations
TRIISOSTEARYL C 1 12C - Face and Neck (exc s 47

TRIOCTYLDODEC 1 03B - Eyeliner
TRIOCTYLDODEC 6 03C - Eye Shadow
TRIOCTYLDODEC 1 03G - Other Eye Makeup Preparations
TRIOCTYLDODEC 1 07A - Blushers (all types)
TRIOCTYLDODEC 2 07B - Face Powders
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TRIOCTYLDODEC 1 07D - Leg and Body Paints
TRIOCTYLDODEC 37 07E - Lipstick
TRIOCTYLDODEC 1 07F - Makeup Bases
TRIOCTYLDODEC 1 07G - Rouges
TRIOCTYLDODEC 3 07I - Other Makeup Preparations
TRIOCTYLDODEC 1 12E - Foot Powders and Sprays
TRIOCTYLDODEC 1 12G - Night 56

Trioleyl Citrate 0
Ethyl Citrates 0
Propylene Glycol C 0
Laureth-6 Citrate 0

LAURETH-7 CITRA 1 05F - Shampoos (non-colori 1

Disodium Laureth-7 C 0
Dilaureth-7 Citrate 0
Sodium Dilaureth-7 C 0
PEG-5 Tricapryl Citr 0
PEG-5 Trilauryl Citra 0
Trilaureth-9 Citrate 0
PEG-5 Trimyristyl C 0
PEG-5 Tristearyl Citrate

1
TRIPROPYLENE G 1 12D - Body and Hand (exc shave)

Distributed for Comment Only -- Do Not Cite or Quote

 
CIR Panel Book Page 75


	citric121211memo_faa_mmf_faa
	citric acid_flow
	citric121211hist
	citric121211prof
	citric121211strat
	citric121211min
	Citric Acid_mmf
	citric121211rep_faa_mmf_faa
	citric121211pcpc
	citric121211data
	citric121211fda



