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Memorandum 

To: CIR Expert Panel Members and Liaisons 
From: Monice M. Fiume   MMF 

  Senior Director 
Date: November 15, 2019 
Subject: Safety Assessment of Caprylhydroxamic Acid as Used in Cosmetics 

Enclosed is the Draft Tentative Report of the Safety Assessment of Caprylhydroxamic Acid as Used in Cosmetics.   (It is identified 
in this report package as caphyd122019rep.)  At the June 2019 meeting, the Panel found that the data were insufficient to 
determine safety.  Several human repeated insult patch tests (HRIPTs) were included in the Draft Report that described testing 
with varying concentrations of Caprylhydroxamic Acid.  Although the test results are largely negative, there were some alerts for 
sensitization in HRIPTs on formulations containing less than the maximum reported use concentration of Caprylhydroxamic Acid.  
Because the potential for sensitization could not be ruled out completely based on the reactions observed in the HRIPTs, and 
because of the reported reactions to Caprylhydroxamic Acid in a reformulated moisturizer in Finland and the absence of a local 
lymph node assay or guinea pig maximization test to demonstrate a lack of sensitization potential, the following were requested: 

• Human repeated insult patch test at maximum use concentrations
o the Panel has requested that the study includes a minimum of 100 subjects, preferably with Fitzpatrick skin types 1-4

• a quantitative risk assessment (QRA) should be performed, and a no-expected-sensitization-induction-level (NESIL) should
be determined

The CIR has been made aware that an HRIPT testing has been commissioned, but a study report (and therefore, a NESIL) has not 
yet been received. 

Dermal penetration data were submitted to the Panel in Wave 2 of the June meeting.  The information has been added to the report, 
and is indicated by highlighting. 

Comments that were received from the Council just prior to the June meeting on the Draft Report were addressed, and are included 
(caphyd122019pcpc).  The following are also included as a part of this report package: 

caphyd122019flow: report flowchart 
caphyd122019hist:   report history 
caphyd122019prof:  data profile 
caphyd122019strat:  search strategy 
caphyd122019min: transcripts 
caphyd122019FDA:  2019 VCRP data 

Because the Panel is aware that requested data are expected to be forthcoming in the near future, the Panel has the option to table 
this review until the data are received.  If this option is chosen, the Panel is asked to set a schedule for when the report will return 
for their consideration.  Alternatively, the Panel can formulate a tentative conclusion and issue a Tentative Report for public 
comment, and if appropriate, re-evaluate the conclusion when the requested data are received.   
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CIR Report History:  Caprylhydroxamic Acid  
 

SLR:  February 21, 2019 
The following data were received prior to announcing the SLR:” 

1. PCPC.  2018.  Council concentration of use survey:  Caprylhydroxamic Acid. 
 

 
Draft Report:  June 6-7, 2019 
The following unpublished data were received either from the Council or as a direct submission to CIR prior to review 
of the Draft Report: 

1. Inolex.  2019. Method of manufacture for Caprylhydroxamic Acid. 
2. Nelson Laboratories Inc.  2007. The Salmonella typhimurium reverse mutation assay (Ames test), liquids or 

soluble chemicals, with caprylohydroxamic acid.  
3. BioReliance.  2013. In vitro mammalian cell micronucleus assay in human peripheral blood lymphocytes 

(HPBL) with Caprylhydroxamic Acid. 
4. MatTek Corporation.  2018. Evaluation of the skin irritation potential of diheptyl succinate and 

Caprylhydroxamic Acid using the EpiDerm skin irritation test OECD TG 439.  
5. Consumer Product Testing Company.  2014. Repeated insult patch test of an eyeliner containing 0.105% 

Caprylhydroxamic Acid.  
6. Consumer Product Testing Company.  2018. Repeated insult patch test of a lotion containing 0.15% 

Caprylhydroxamic Acid, tested undiluted.  
7. Consumer Product Testing Company.  2018. Repeated insult patch test of W/O thick balm containing 0.15% 

Caprylhydroxamic Acid, tested undiluted.  
8. Consumer Product Testing Company.  2018. Repeated insult patch test of a wipe juice containing 0.15% 

Caprylhydroxamic Acid, tested undiluted.  
9. Anonymous.  2019. Summary of an HRIPT of a facial cream containing 0.15% Caprylhydroxamic Acid 
10. Anonymous.  2019. Summary of an HRIPT on a brow thickening powder containing 0.195% 

Caprylhydroxamic Acid.) 
11. Consumer Product Testing Company.  2018. Repeated insult patch test of CHA blend #3 containing 5% 

Caprylhydroxamic Acid, tested as a 6% dilution.  
12. Consumer Product Testing Company.  2018. Repeated insult patch test of CHA blend #5 containing 7.5% 

Caprylhydroxamic Acid, tested as a 4% dilution.  
13. Consumer Product Testing Company.  2018. Repeated insult patch test of CHA blend #2 containing 10% 

Caprylhydroxamic Acid, tested as a 3% dilution. 
14. Consumer Product Testing Company.  2018. Repeated insult patch test of CHA blend #1 containing 15% 

Caprylhydroxamic Acid, tested as a 2% dilution.  
15. Consumer Product Testing Company.  2018. Repeated insult patch test of CHA blend #4 containing 15% 

Caprylhydroxamic Acid, tested as a 2% dilution. 
16. Clinical Research Laboratories Inc.  2008. Repeated insult patch test of undiluted caprylohydroxamic acid.  
17. MB Research Laboratories.  2011. Bovine Corneal Opacity and Permeability Test (BCOP) with a 20% 

solution of Caprylhydroxamic Acid.  
18. MB Research Laboratories.  2010. MatTek EpiOcularTM MTT Viability Assay with CHA (Caprylhydroxamic 

Acid). 
 
The Panel issued an IDA, and the following was requested: 
 
• Human repeated insult patch test at maximum use concentrations 

o the Panel has requested that the study includes a minimum of 100 subjects, preferably with Fitzpatrick 
skin types 1-4 

o a quantitative risk assessment (QRA) should be performed, and a no-expected-sensitization-induction-
level (NESIL) should be determined 
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Draft Tentative Report:  December  9-10, 2019 
 
Prior to the meeting, CIR was made aware that an HRIPT had been commissioned.  However, a study report (and 
therefore, a NESIL) had not yet been received. 
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Caprylhydroxamic Acid* – December 9-10, 2019 – Writer, Monice Fiume 
    Toxicokinetics Acute Tox Repeated Dose 
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Caprylhydroxamic Acid  yes X X X X X  X   X   X X    X  X   X  X   X X 
 
* “X” indicates that data were available in a category for the ingredient 
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Caprylhydroxamic Acid – 2/7/19 
 
Ingredient CAS # SciFin PubMed FDA EU ECHA ECETOC NICNAS NTIS NTP WHO FAO NIOSH FEMA Web 
Caprylhydroxamic 
Acid 

7377-03-9 5/160 2/7 no X X no X no no no no no no no 

 
 
 
Search Strategy 
PubMed (2/7/19; updates received weekly): ((((Caprylhydroxamic Acid) OR 7377-03-9[EC/RN Number]) OR Octanamide, 
N-Hydroxy-) OR N-hydroxyoctanamide) OR Octanohydroxamic Acid –       7 hits/2 useful 
SciFinder:  searched by CAS No; refined by document type – 160  hits/5 useful 
 
Google searches 
Caprylhydroxamic Acid sensitization 
Adverse event reporting  caprylhydroxamic acid 
Adverse event reporting  phenostat 
Sensitization to Phenostat 
Allergic contact dermatitis caused by cosmetic products. 
Allergic contact dermatitis caused by preservatives in cosmetic products. 
Contact dermatitis caused by preservatives. 
Chemistry of hydroxamic acids 
hydroxamic acids and the effect of straight versus cyclic chains 
 
 
 
 

LINKS 
Search Engines 

 Pubmed  (- http://www.ncbi.nlm.nih.gov/pubmed) 
 Scifinder  (https://scifinder.cas.org/scifinder) 

 
appropriate qualifiers are used as necessary 
search results are reviewed to identify relevant documents 
 
 
Pertinent Websites 

 wINCI -  http://webdictionary.personalcarecouncil.org   
 FDA databases http://www.ecfr.gov/cgi-bin/ECFR?page=browse 
 FDA search databases:  http://www.fda.gov/ForIndustry/FDABasicsforIndustry/ucm234631.htm;,  
 EAFUS:  http://www.accessdata.fda.gov/scripts/fcn/fcnnavigation.cfm?rpt=eafuslisting&displayall=true 
 GRAS listing:  http://www.fda.gov/food/ingredientspackaginglabeling/gras/default.htm 
 SCOGS database:  http://www.fda.gov/food/ingredientspackaginglabeling/gras/scogs/ucm2006852.htm  
 Indirect Food Additives:  http://www.accessdata.fda.gov/scripts/fdcc/?set=IndirectAdditives  
 Drug Approvals and Database:  http://www.fda.gov/Drugs/InformationOnDrugs/default.htm  
 http://www.fda.gov/downloads/AboutFDA/CentersOffices/CDER/UCM135688.pdf  
 FDA Orange Book:  https://www.fda.gov/Drugs/InformationOnDrugs/ucm129662.htm  
 OTC ingredient list: 

https://www.fda.gov/downloads/aboutfda/centersoffices/officeofmedicalproductsandtobacco/cder/ucm135688.pdf  
 (inactive ingredients approved for drugs:  http://www.accessdata.fda.gov/scripts/cder/iig/  
 ChemPortal:  https://www.echemportal.org/echemportal/index.action  
 NIOSH (National Institute for Occupational Safety and Health) - http://www.cdc.gov/niosh/  
 NTIS (National Technical Information Service) - http://www.ntis.gov/ 
 NTP (National Toxicology Program ) - http://ntp.niehs.nih.gov/  
 Office of Dietary Supplements https://ods.od.nih.gov/  
 FEMA (Flavor & Extract Manufacturers Association) - http://www.femaflavor.org/search/apachesolr_search/  

 
 EU CosIng database:  http://ec.europa.eu/growth/tools-databases/cosing/  
 ECHA (European Chemicals Agency – REACH dossiers) – http://echa.europa.eu/information-on-

chemicals;jsessionid=A978100B4E4CC39C78C93A851EB3E3C7.live1 
 ECETOC (European Centre for Ecotoxicology and Toxicology of Chemicals) - http://www.ecetoc.org  
 European Medicines Agency (EMA) - http://www.ema.europa.eu/ema/  
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 OECD SIDS (Organisation for Economic Co-operation and Development Screening Info Data Sets)- 
http://www.oecd.org/env/ehs/risk-assessment/publishedassessments.htm   

 SCCS (Scientific Committee for Consumer Safety) opinions:  
http://ec.europa.eu/health/scientific_committees/consumer_safety/opinions/index_en.htm  

 NICNAS (Australian National Industrial Chemical Notification and Assessment Scheme)- 
https://www.nicnas.gov.au/  

 
 International Programme on Chemical Safety http://www.inchem.org/  
 FAO (Food and Agriculture Organization of the United Nations) - http://www.fao.org/food/food-safety-

quality/scientific-advice/jecfa/jecfa-additives/en/ 
 WHO (World Health Organization) technical reports - http://www.who.int/biologicals/technical_report_series/en/  

 
 www.google.com  - a general Google search should be performed for additional background information, to identify 

references that are available, and for other general information 
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CAPRYLHYDROXAMIC  ACID – TRANSCRIPTS 
 

JUNE 2019 MEETING 

 
Belsito Team – June 6, 2019 

DR. BELSITO:  Okay.  Then we have the Caprylhydroxamic Acid.  This is an initial report of one ingredient, and we received 
the Wave 2 data on that with the dermal absorption.  I think it was 45 percent, was the max.  So, this is our first look.  I thought 
we needed data on sensitization and irritation.  And I didn’t like that comment on page 3 that sensitization is possible.   

It says it has been shown to have protein reactivity, an important factor in skin sensitization potential.  And then it says the 
sensitization potential cannot be ruled out.  Of course it can’t be ruled out.  It can never -- I don’t know who -- it’s in quotation 
marks, so I’m presuming it’s coming from the NICNAS dossier, but I would not keep that sentence in.   
MS. FIUME:  So that sentence isn’t currently in the report, so my question was whether or not it should be included.  So, 
great.  Thank you. 
DR. BELSITO:  Okay, yeah.  That was at the beginning.  Right. 

DR. LIEBLER:  Yeah.  Just to clarify this, hydroxamates, as a class, are metal chelators.  And this is part of that class.  But a 
lot of the activity depends on what else is in the molecule.  This fatty acyl component is probably going to reduce its ability to 
do that.   
The other thing is that, if you broadly ascribe removing a metal that might be part of an enzyme prosthetic group or a cofactor 
from a protein as being protein reactive, I guess it’s okay to say that.  But it’s not reactive in the sense that we think of being 
concerned about it in sensitization where you covalently modify the protein structure.  This molecule will not do that. 
DR. BELSITO:  Okay.  Now, what about the effects on enzymes metalloproteinases, particularly given the absorption of this 
material?  Dan, were you concerned about that? 
DR. LIEBLER:  No, I actually looked in a little bit on hydroxamates and their abilities to do this.  There was, I guess, a couple 
of references.  I looked at those.  But these are inhibitors that often work in the low to mid micromolar range, depending on the 
enzyme and the structure of the enzyme and the structure of the hydroxamate.  And none of the effective inhibitors have 
straight alkyl chain structures like this one does.   
I think this would be -- like I said, it falls chemically into a class, some of which can do this.  I think that this is unlikely to be a 
significant activity at the amounts that would likely be present after any skin absorption.  I think it’s not an issue. 

DR. BELSITO:  Okay.  You had a comment? 
MS. FIUME:  So, again, should that information stay in the report or come out? 

DR. LIEBLER:  It’s okay to have it there, because I’m looking at PDF page 10, right under the structures where you describe 
the hydroxamic acid functional group makes it, you say, an excellent chelating agent.  I would say a chelating agent, because 
excellent really doesn’t have a meaning without an effective concentration. 

DR. BELSITO:  But then we’ll have to say something about it in the discussion? 
DR. LIEBLER:  Correct. 

DR. BELSITO:  And your approach would be that this differs from the other similar chemicals?  Or they’re not similar 
because of the difference in the hydroxamate structure? 
DR. LIEBLER:  I didn’t write anything, but I could write a sentence to put into the discussion. 

DR. BELSITO:  Okay.  And then is any -- 
DR. LIEBLER:  But yeah, that’s basically what I would say, is that there are lots of different hydroxamates.  And the ones 
that are described as being effective chelators have different structures than this. 
DR. BELSITO:  Okay.  And the ones that inhibit the metalloproteinases, you mean, have different structures? 

DR. LIEBLER:  That’s right.  Exactly.  Yeah. 
DR. BELSITO:  Okay.  What about the impurities?  Is that something we’d put in the discussion?  The nitrosamides? 

DR. LIEBLER:  Oh.  Yeah, I have a note to myself here.  Hang on a second.  Nitrosamide formation, theoretically possible 
but not observed with this class of molecules; may not even need discussion, although we can put it in. 
DR. BELSITO:  So, you would put it, but say that it’s unlikely but manufacturers should monitor, or something to that effect. 
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DR. LIEBLER:  Correct.  I mean, it says right under Nitrosation on PDF page 11, the last short paragraph under Nitrosation:  
However, while indirect test methods have supported the likelihood of formation, N-nitrosated hydroxamic acid derivatives 
have yet to be isolated.   
DR. BELSITO:  Okay.  So, then, we have a margin of exposure and calculation on this that comes off of a 13-week oral study.  
Is a 13-week oral study adequate for use when you’re calculating a margin of exposure? 
DR. SNYDER:  Yes. 

DR. LIEBLER:  Yeah. 
DR. BELSITO:  Okay.  And I guess, to everyone, do you think the DART and genotox studies are adequate?  Is there enough 
information in them? 

DR. SNYDER:  Yeah, I thought they were fine. 
DR. LIEBLER:  Yeah, there’s the one positive in the E. coli test, but I was inclined to accept the OECD Ames data and 
micronucleus data over this weak   E. coli result.  So, I think that the genotox is largely consistent and supportable. 

DR. BELSITO:  Okay.   
DR. LIEBLER:  Again, this molecule does not have structure alerts that would raise concerns about carcinogenicity or 
mutagenicity.   
DR. BELSITO:  Okay.  So you may have partially answered this then, but I was a little concerned with the sensitization data, 
primarily with the -- I mean, there were several HRIPTs that were clear, but then there was one where you had 104 subjects.  
They were tested with varying concentrations.  And mild or moderate erythema with occasional edema were noted throughout 
the test.   
The conclusion was that it wasn’t an issue, but I’m just a bit worried about this, particularly because it’s used in baby products, 
right?  We need to go back and look.  Yeah, six baby products.  It’s used in mucous membranes.  There are no reported use in 
underarm deodorants, which would be another area of concern for sensitization.  But I’m not sure that we have the data since I 
was under the assumption that it was protein reactive.  But you’re saying that it’s not. 
DR. LIEBLER:  No, it’s not; not in the way that we normally think of protein reactive chemicals.  It doesn’t have a structure 
that would covalently modify proteins.  I think we kind of consider that an almost universally obligatory initial step in skin 
sensitization.   
So, I don’t know how you interpret the result that’s described here on that HRIPT with 104 subjects with erythema and edema.  
I can’t provide anything more on that because that’s not my area. 

DR. BELSITO:  Well, normally, slight erythema, you discount.  But edema, you don’t.  So, I’m just still a little worried about 
that study.   
DR. LIEBLER:  It says with occasional edema.  Is that literally the term taken from the text to the report?  Usually, you 
would, I guess -- 
MS. FIUME:  Yes.  That would be something that was in the report. 

DR. LIEBLER:  So, I mean, stuff like that is just maddeningly imprecise.  It just doesn’t really allow you to hang a number on 
it and interpret it.  And there wasn’t, in the table, like checkmarks for the subjects, which -- 
MS. FIUME:  I’m going to find it right now. 

DR. LIEBLER:  Okay. 
DR. BELSITO:  Yeah.  And the other thing that worried me with the sensitization here was a fairly well documented outbreak 
in Finland with a moisturizing lotion.  I’m just not sure that we have all the information on sensitization, and I was just 
wondering whether, from the HRIPTs -- let’s see, Table 3.  And then, also, the irritation data was sort of quirky.  At 100 
percent, sometimes it didn’t seem to irritate.  And then, others, it was corrosive.  The information was sort of all over.  
MS. FIUME:  Don, there’s a poster.  So, I did want guidance from the panel whether anything from the poster, regarding that 
Finnish study, was available.  I have a copy.   
And actually, if you have any questions, Mike Fevola from INOLEX -- who INOLEX supplied a lot of the information -- is in 
the audience, if you have any specific questions.  And then I don’t know, Mike, if you’d like to identify yourself. 

DR. FEVOLA:  Good morning.  Thank you.  I’m Mike Fevola from INOLEX research and development.  And yes, any 
questions you have related to any of these studies that we provided, we’d be happy to provide more background on.   
The one document that Monice has mentioned, it was brought to our attention that the authors of the Finnish study presented a 
poster at the European Society of Contact Dermatitis last year in Milan.  That was brought to our attention, so we’ve 
contributed that.   
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One of the things you’ll see there is it offers very dramatic contrast in there from their initial conclusion based on the work 
they’ve done in follow-up. 
DR. BELSITO:  I’m sorry.  I’m not following you because this poster essentially restates what they originally found.  It 
doesn’t contradict. 
DR. FEVOLA:  So their initial conclusion was that CHA or Caprylhydroxamic Acid was a sensitizer.  And then, now, the 
final statement is that they just say that it may be.  So, they've retreated from their initial publication, and they also have some 
contradictory data suggesting that where they believe there was associations with preservatives and Caprylhydroxamic Acid, 
they’ve now shown to the contrary that, in these follow-up subjects, that they can’t make as distinct a correlation. 
DR. BELSITO:  Well, they say that, unfortunately, the products containing this could not be identified in products the patients 
are currently using.  But they may have been sensitized from prior.  I was at the Milan meeting; they were not retreating from 
the fact that they thought this was a sensitizer.  They simply say that, in four subjects, they couldn’t identify it.   

It’s just like when I test someone positive and they’re found to be extremely reactive to neomycin.  They probably aren’t using 
it currently, but they’ve used it in the past and they became allergic.  So, they were sensitized to it.  It is a sensitizer.   
If you want to take a look at this.  I mean, I don’t know that we have enough sensitization data on this.  And I also thought the 
irritation data -- at least that’s the note I have.  Wasn’t there somewhere that it was irritating?  I thought, but I guess not.  I’m 
not seeing it now in Table 3.  I didn’t mark it.   
MS. FIUME:  Don, while you’re looking for that -- Dan, so the study where the conclusion states occasional edema is on PDF 
page 219 and the individual data follows.  So far, it can find one “E,” meaning edema, on day 3 of the challenge.  It was in 
subject 42.  But that’s the only indication of edema that I am seeing.  They had a .5, which corresponds to -- 
DR. BELSITO:  Minimal irritation. 

MS. FIUME:  -- minimal irritation during the study occasionally.  During induction patches, there was some minimal irritation 
in some subjects in one or two days in about two subjects, I believe.  And one of those was the subjects with edema.  But it 
wasn’t prevalent throughout the raw data. 

DR. LIEBLER:  So I guess, Don, let’s go back to you.  What do you think about the wording, first of all, of the 
characterization of edema?  Is there a better way to put it?  And how does that influence your interpretation now? 
DR. BELSITO:  So it was subject 42.  He or she, starting during the induction phase, had mild -- I’m having trouble reading 
this.  I need to enlarge it.  Sorry.  TI; what is TI?  I don’t remember.  Mild erythema.  And then had edema on day 3 of the 
challenge which, to me, would represent a positive patch test.  It had erythema and induration in edema.  That would be a 
positive with a lot of suggestions that he was developing sensitization, or she, after the fourth induction.  And then there were 
several others who were challenge-negative who developed erythema during the sensitization phases.  It was mild.  But I just -- 
I’m not happy with going with that. 

DR. SNYDER:  I certainly think it wouldn't be that out of line to ask for sensitization data at the max concentration and use.  
This was a 0.15.  And we have a max concentration use of 0.3.   
DR. BELSITO:  But again, that’s what got us into trouble with MI, if you remember.  We had data, HRIPT in 100 patients, 
with 100 parts per million, that were negative.  And it’s going to depend upon -- you can’t take highest concentration.  It’s not 
used in underarm deodorants, but it’s used in baby products and it’s used in lotions that could be applied to the underarm.  I 
almost think that we need better data and possibly a QRA type approach with this as well, particularly given what the Finns 
found. 
DR. SNYDER:  Right.  What you’re basically saying is there’s some cause for concern on the current data.  So, let’s just ask 
for it.  This is just a draft, right? 
DR. BELSITO:  This is the first time we’re seeing it. 

DR. SNYDER:  Yeah.   
DR. BELSITO:  I had a note about irritation, but I’m not finding it.  No, I guess not.  I basically said that we don’t need dose 
responses for the metalloproteinases.   

Dan, you’ll write a sentence about that.   
DR. LIEBLER:  Right. 
DR. BELSITO:  We’ll clarify the chelating binding.  But I thought that we would need some type of QRA analysis or 
sensitization analysis on this.  Basically, I said it could be safe when formulated to be non-sensitizing using methods such as 
the QRA.  I guess irritation was not an issue.   

MS. FIUME:  I was wondering, was it where it showed up in that study in just a few subjects? 
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DR. BELSITO:  Yeah.  So, I think insufficient for sensitization and I’d like to see some type of QRA assessment, something 
similar to what we’ve done with MI and MCI/MI.  Again, I’m concerned by that one patient and I’m concerned by the reports 
of the Finns.  Anything else? 
DR. LIEBLER:  Thanks again, Mike, for your input.   

DR. FEVOLA:  Thank you. 
DR. BELSITO:  Okay.  Alkanoyl Lactyl Lactates.   
MS. FIUME:  Just so I can clarify so when I do write up the IDA, are there specific parameters for the sensitization portion of 
the study that you would like to see? 

DR. BELSITO:  A NESIL and a calculation of the QRA.  So, they can do dose per unit area and an HRIPT, come up with a 
NESIL, do it at the highest concentration being used, and then run it through a QRA. 
MS. FIUME:  Thank you. 

 
Marks Team- June 6, 2019 

DR. MARKS:  Okay.  Next is Caprylhydroxamic Acid.  I feel like I’m in phonetics class.  So, Monice, you’re the writer again.  
MS. FIUME:  I am.  
DR. MARKS:  This is a draft report, meaning this is the first time we’ve seen this single ingredient.  That’s also rather rare.  
It’s a chelating agent.  We received, again, an unusual Wave 2 that only had data on one ingredient.  That was this one.  And 
it’s absorbed through the skin.   

The irritation and sensitization, from my viewpoint, look good.  Ron, Tom, I’m not going to ask you if the ingredients are okay 
because we only have one ingredient.  Any needs from your perspective, Tom or Ron?  
DR. SLAGA:  I didn’t have any.  
DR. SHANK:  I think it’s great.  Monice asked the question in her cover letter, and I have my responses.  There is ample 
HRIPT data to support skin sensitization is not a concern.  Dr. Hill has a whole page, so let me see if I can digest this.  

DR. SLAGA:  It’s almost lunchtime. 
DR. MARKS:  We have 20 minutes to go here.  You may be hungry.  I’m trying to remember.  Which ingredient are you guys 
here for?  Is it this one?  

DR. FEVOLA:  Yes.  
DR. MARKS:  Oh, so we did get to it before lunch.  

DR. FEVOLA:  Yes, thank you. 
DR. MARKS:  Thanks for staying.  So we have some, perhaps, comments.  I’ll let you read Ron Hill, and then, based on -- so 
Ron Hill, as you’ve gathered, is absent today.  He’s our fourth panel team member, I should say, on this team.  And Ron’s a 
medicinal chemist, so he gets into the chemistry aspect.  
DR. SHANK:  Okay.  He says there’s information the compound would be significantly dermally penetrable from formulation.  
But rodent data shows rapid hydrolysis and liver homogenates.  He says, consequently, the NICNAS margin of safety 
calculation is rendered questionable at best.  And he feels there are needs:  Need to assess the significance of dermal flux rates 
from (inaudible) cell experiments.  As far as the potential for systemic toxicity, need information on systemic clearance 
sufficiency in humans as compared to rats.  I guess that’s the primary take.  He doesn’t think the N-nitroso boilerplate is 
needed.  Basically, that’s it.  

DR. MARKS:  So Ron Hill raises a question of the potential for systemic toxicity.  We know it’s absorbed, not only -- 
particularly with Wave 2 data.  So Ron -- and I’m going to call on you in a minute.  Ron Shank or Tom, you didn’t have needs, 
so you weren’t concerned about systemic toxicity?  
DR. SHANK:  Correct.   
DR. MARKS:  Do we need to bring that up tomorrow -- Ron Hill’s concerns -- for the whole panel as a discussant point or 
not?  

DR. SHANK:  Well, we have repeated dose toxicity.  It’s oral.  We have DART.  It’s oral.  We have genotox, irritation 
sensitization.  I think it’s okay.   
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DR. MARKS:  It will be in the minutes that we mentioned Ron Hill’s concerns, and I think that’s where it can stand at this 
point.  Obviously, this is going to be the beginning of this ingredient, so there will be time in the future to comment again if 
needed. 
And then, I presume you’re from industry, manufacturer of this.  Would you introduce yourself and then any comments that 
you have are welcome.  
DR. FEVOLA:  Yes.  So my name is Michael Fevola.  I’m from INOLEX.  And we are a manufacturer and supplier of 
Caprylhydroxamic Acid.  We’ve contributed a significant amount of data for this report.  I’m happy to provide any additional 
context that may be helpful to the panel.   

DR. MARKS:  So tomorrow, I’m going to move that a tentative report be issued with safe conclusion.   
Tom and Ron, any concerns with that?  

DR. SLAGA:  No.  
DR. BERGFELD:  I just want to ask a question about the quick hydrolysis.  What does that -- how do you interpret that?  That 
it’s quickly dispersed, broken down to its component parts?  
DR. SLAGA:  Yeah.   

DR. BERGFELD:  And no toxicological sort of highlight there?  
DR. MARKS:  I assume you don’t have any comments since at least our team feels that we can move forward with a safe 
conclusion?  Usually, it’s manufacturers want to clarify things if we come to a different conclusion or have insufficient data.  
But our team doesn’t feel we need -- thank you for supplying the data you did.  It helps us arrive at a conclusion.  

DR. FEVOLA:  You’re welcome.  
DR. MARKS:  And, particularly the first round, it’s very nice to have the data so we can make a conclusion and not have to 
issue an insufficient data announcement.  Monice, you had something more?  
MS. FIUME:  Yeah.  Actually, this was provided by INOLEX as well.  This is just -- it’s a follow-up to the Finnish study.  It 
may be discussed tomorrow because Dr. Belsito also saw it.  It’s not in the report because it was from a poster, so it’s not 
captured in the report right now.  But it’s just additional information that the other team saw as well.  And it was just a follow-
up to the Finnish study.  
DR. FEVOLA:  Yes.  This was an additional data point that we ended up contributing.  It was brought to our attention by a 
customer who attended the European Society for Contact Dermatitis meeting last fall.  And this was a follow-up poster from 
the Finnish authors to their initial 2017 study.   
DR. BERGFELD:  So it doesn’t have any    cross-reactivity with the other preservatives here?  Just the chelating agent across 
those who were positive MCI/MI, formaldehyde.  

DR. MARKS:  Well, I wouldn’t put too much stock -- 
DR. BERGFELD:  12 out of 16.  

DR. MARKS:  -- about sensitized to other sources?  I don’t think we’re talking about      cross-reactivity.  
DR. BERGFELD:  No, but these are sensitive people.  And to be hyper-reactive --  

DR. MARKS:  Oh, yeah.  I know that, but -- let me go -- the thing that strikes me is they have 16 patients.  So the question is -
- let me go back in to where I looked.  I didn’t have a concern from an irritation or sensitization in the data we have, since it’s -
- let me go and review that one more time.  

DR. BERGFELD:  Is this going to be entered into the document?  
MS. FIUME:  It’s a poster.  

DR. BERGFELD:  But it has a reference at the bottom.  
MS. FIUME:  So that study is in the document.  

DR. BERGFELD:  Okay.  
MS. FIUME:  It was actually that Finnish study that put this ingredient -- it came into Dr. Belsito’s purview.  He saw it, so 
that was added for cause to our priority list because of that Finnish study.  

DR. BERGFELD:  Okay.  
DR. MARKS:  I think what I based it on is there were a number of studies, like HRIPT, that did not show that this was a 
sensitizer.  I’m glad you’re here.  How do you interpret this?  And it’s really interesting the title from the 2017 article is “An 
Epidemic Caused by a New Allergen.”  So how do you interpret that because, when I look at the background HRIPT 
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sensitization, irritation sensitization, lots of HRIPTs, they’re all clean.  No evidence of sensitization, not even a hint.  How do 
you reconcile with the clinical report here?  
DR. FEVOLA:  So I’m a chemist, not a clinician.  So I would defer to the clinicians on the interpretation.  I can say our 
experience with this ingredient over a ten-year period, the Finnish report was the only complaint or adverse event that we’ve 
ever been notified or made aware of, with respect to Caprylhydroxamic Acid.   
We’ve completed the HRIPT work in response to that specific event and submitted that data as part of our investigation in that 
report.  

DR. BERGFELD:  What did you find?  
DR. FEVOLA:  The HRIPT results that are presently in the report.  

DR. MARKS:  Yeah.  There are a number of them.  
DR. BERGFELD:  Yeah.  I saw those. 

DR. MARKS:  And they’re all negative, correct?  
DR. FEVOLA:  Initially, for the NICNAS submission, we also conducted an earlier HRIPT that was actually on the neat 
material that was 50 subject HRIPT.  The subsequent studies that are in the report were on -- 

COURT REPORTER:  Can you speak louder?  
DR. FEVOLA:  Yes.  The subsequent studies that were in the report are on in the ingredient in formulation and in blends with 
other ingredients.  
DR. MARKS:  I guess also reassuring to me is, if I have my numbers correctly, the highest concentration is 0.25 percent.  And 
the human HRIPTs were at 15 percent, so markedly higher than what the use concentration is.  

DR. FEVOLA:  The HRIPTs, as tested, were 0.3 percent of the active.  So there was a 15 percent in the blend diluted to a 0.3 
percent.  
DR. MARKS:  So that’s at the use concentration?  Thank you for clarifying that.  I think it will be interesting in the discussion 
tomorrow.  I’ll still move for a tentative report safe.  We’ll see what the Belsito team -- obviously, in the discussion, we have to 
note the clinical experience in Finland and the HRIPTs.  It will be interesting if -- and these were whether another conclusion 
could be safe, as long as formulated to be non-sensitizing in a QRA.  And then, that way, it gets into where there are specific 
uses in Finland.  This was in -- what was the product?  Eczema on the face?  

MS. FIUME:  It was a moisturizer.  
DR. ANSELL:  The Finnish was not actually based on patch testing.  It was their deduction that it was caused by this product, 
which contained Caprylhydroxamic Acid.  
MS. FIUME:  The study is under provocative testing on PDF page 14.  So it looks as if, when the positive results came across, 
it was because a moisturizer was reformulated for the preservative from parabens to using the Caprylhydroxamic Acid.  And 
after reformulation, they saw an outbreak in some of the patients that were using the newly formulated moisturizer.  And then 
they did do follow-up patch testing, and  Table 4 has those results.  
DR. MARKS:  Yeah.  And they’re in the poster.  They patch tested 1 percent, Jay.  Caprylhydroxamic Acid, they patch tested 
1 percent.  And the moisturizer was Apobase.  So it was really used not as a chelating agent in this case.  It’s used as a 
preservative.  

DR. FEVOLA:  It’s a chelating agent that’s a component of a preservative blend.  The product also contained phenoxyethanol 
as a preservative with the chelating agent.   
DR. MARKS:  So this is clearly an alert.  
DR. FEVOLA:  Just one point on the Finnish study.  I encourage the panel to look closer at that initial publication.  When they 
were conducting their patch testing, because of their inability to obtain Caprylhydroxamic Acid in several cases, they used the 
potassium salt of the ingredient, which would be expected to have very different properties being a basic salt versus the acid.  
So that was one item of note in the 2017 paper that was noted about their patch testing.  
DR. MARKS:  Hmm.  So Tom and Ron, your input?  The safest would be formulated to be non-sensitizing. And that would 
cover.  Otherwise, you’d have to -- we know at use concentration, from the HRIPT, that it was a non-sensitizer.  

DR. SLAGA:  And when it was, it was in -- 
DR. BERGFELD:  Did you document that potassium salt, that that’s what they used?  

DR. FEVOLA:  That is in their publication within their materials and methods.  
DR. BERGFELD:  We could cite it then in discussion?  
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MS. FIUME:  Yes.  In Table 4 -- I'd have to I look back at the paper.  I don’t think it’s stated in the published paper when the 
salt was tested versus the acid itself, but I will look back.  But on PDF page 21, the center rows of the table are patch testing 
with the Caprylhydroxamic Acid or its potassium salts.  And it gives the range from 0.001 percent to 3.2 percent testing.  
DR. SHANK:  Yeah.  The very last sentence in that report says the researchers really left it open.  And they suggest that 
follow-up studies needed to clarify the significance that Caprylhydroxamic Acid is a contact allergen.  So they didn’t conclude 
it was.  
DR. BERGFELD:  Well, then the company gives a repeat insult patch test, and they showed it wasn’t.  

DR. MARKS:  You don’t have a local lymph node assay to say what’s the potential sensitizing capacity?  
DR. FEVOLA:  We do not.  

DR. MARKS:  Because that would be very helpful to sort out as to is there a small potential, no potential, medium.  And we 
don’t have a guinea pig max either.  We basically have human studies.   
Well, I think we can move -- what I thought was going to be easiest turned out not to be quite as easy.  Again, thanks for being 
here.  We’re going to move a tentative report be issued.  At least, I will. 
Then I think the question is do we just do safe and deal with this in the discussion, where we have the HRIPT that indicates that 
it is safe?  Or do we take in -- we obviously will mention this clinic alert of sensitivity in this Apobase in Finland.  That’s 
correct?  The Finnish product is Apobase in Finland?  That one product moisturizer.   
And if we took that in consideration, we could always say safe when formulated to be non-sensitizing based on a QRA -- 
something to that effect.  Because when I look here, the diagnoses -- one was hand eczema, and they don’t talk about 
anogenital in here.  So I presume they’re not wipes.  But certainly based on the MI epidemic and MCI/MI, the quantitative risk 
assessment would have identified in those areas.   

DR. SHANK:  So the Finnish data, do they take precedence over the HRIPT studies?  
DR. SLAGA:  I don’t see how it can.  
DR. MARKS:  My feeling would be the clinical alerts take precedent because you demonstrate patch testing 1 percent.  
Presumably, that’s not an irritant -- that there were positive reactions.  And despite -- I think it’s like if any new drug when it’s 
released, the FDA requires a certain amount of studies to be done.  But then, when you get it out among a general population, 
there could be, now, toxicity that occurs which wasn’t predicted or seen in the studies going up.   
So even though the HRIPT is important, if we had already approved this ingredient as safe and three years from now we got 
this alert, I would have been in favor of considering reopening to look at this data and try and put it in perspective.  And I’m 
not quite sure at this point.  That’s why I put the alternative is formulated to be non-sensitizing based on QRA -- that sort of 
thing.  So it’s up to the formulator to formulate it to be non-sensitizing.   
Do you have any other comments from industry?  

DR. FEVOLA:  No, not at this time.  
DR. MARKS:  So we’ll see what the Belsito team -- but I’m going to go ahead and recommend that we move forward with a 
tentative report.  And we’ll see.  I’ll give those two options.  It’s going to be a safe conclusion.  It depends on whether it’s safe 
with a QRA or not, I think.  We’ll see what the Belsito team says.   

Does that clarify it, Ron, for you?  
DR. SHANK:  Yes, thank you.  

DR. MARKS:  You’re welcome.  Okay.  
DR. FEVOLA:  Thank you to the panel for the opportunity to contribute.  

DR. SLAGA:  Thank you.  
DR. MARKS:  You’re welcome.   
Probably the final note on that, Ron Shank, would be I would have liked to have seen an HRIPT with this Apobase, the actual 
moisturizer, and seen what came out of that.  

DR. SLAGA:  They had other things in it, too, though, right?  
DR. BERGFELD:  What?  

DR. SLAGA:  That was compared to potassium salt, is it?  
DR. BERGFELD:  They didn’t do that.  That’s what it was.  What about the vehicle?  Did they test the vehicle?  I didn’t see 
that in that.  
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MS. FIUME:  So on Table 4, they did look at the -- the positive results were seen in patients but not normal subjects.  And 
they looked at the preservative mixture, as well as the Caprylhydroxamic Acid by itself, as well as the preservative system in 
different vehicles.  And that’s what it presented in that Table 4.  
DR. BERGFELD:  What page is that?  

MS. FIUME:  PDF Page 21.  
DR. MARKS:  That’s why I actually -- 21.   

DR. BERGFELD:  Well, here’s the vehicle responding.  
MS. FIUME:  That was the new formulation in the different vehicles.  
DR. MARKS:  It’s because the investigator separated it out.  Sometimes you get it that they had -- reacted to the whole 
product, and you don’t know which ingredient it is.  But they separated things out; so that, to me, holds more weight.  That was 
again Table 21?  I had closed -- 

MS. FIUME:  PDF Page 21, Table 4.  
DR. BERGFELD:  The results are sort of interesting because the potassium salt is positive at 0.10 and up to 1 percent.  And 
then the vehicles are positive, too -- reasonably high.  The top box is the vehicle -- oily cream and lotion.  

DR. MARKS:  To me, that’s everything.  
MS. FIUME:  That includes the preservatives.  
DR. MARKS:  So that’s not surprising.  That was the tip-off when the patients were using this new moisturizer, they started 
reacting.  I think they did a very nice job of sorting this out.  

DR. BERGFELD:  So you don’t think that’s the vehicle?  You just think that’s the whole product?  
DR. MARKS:  Correct.  And then when they broke it out, the Caprylhydroxamic Acid was positive down to 0.1 percent.  And 
then the preservative mixture was positive also, but the preservative mixture, obviously -- if that was the only thing we had, 
we’d say, “Well, what else is in the preservative mixture?”  But they separated it out.  
DR. BERGFELD:  But there seems to be a threshold for sensitization with those percentages.  

DR. SLAGA:  Yes.  
DR. MARKS:  For elicitation.  I’m not sure of sensitization.  Certainly, the elicitation is -- and not surprising if our maximum 
concentration is 0.25 percent, it’s not surprising that they might react at a lower concentration on patch testing.  

DR. BERGFELD:  But then on Table 3, that’s under irritation sensitization, you have a spread of the concentrations being 
tested from 0.45 down to 0.3.  
DR. MARKS:  Yeah.  

DR. ANSELL:  It really looks more like an irritation table than a sensitization table, doesn’t it?  
DR. BERGFELD:  They said there was sensitization.  
DR. MARKS:  You mean Table 4?  I didn’t go back.  Presumably, when they chose these concentrations, they had done that.  
Because what did you say, Monice?  The controls had no reaction?  

MS. FIUME:  That’s what it says, the normal controls had no reactions.  But the reactions were seen in the patients.  
DR. MARKS:  Right.  So that would indicate that, Jay, to me, they were patch testing with a concentration which was non-
irritant.  

DR. ANSELL:  No.  But it’s concentration dependent.  And typically, we don’t think of elicitation in this.  
DR. MARKS:  Oh, I do.  I think sensitization there’s gradations, too, depending on the subject.  

DR. BERGFELD:  I agree.  
DR. MARKS:  That’s why some people -- they just smell poison ivy.  They say they’re ten yards away, and they get poison 
ivy allergic contact dermatitis.  And there are others that they’re working like heck in it, and they might get just minimal 
reaction.  So I think there’s gradations of sensitivity among individuals.  I don’t think it’s a yes/no.  You’re going to make 
another comment?  
DR. FEVOLA:  To the point on the potassium salt and where this introduces uncertainty.  So the chemistry of 
Caprylhydroxamic Acid is that it has -- Hydroxamic Acid has a relatively high pKa, which other organic acids pKa is about 
nine and a half.   
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So, by testing the potassium salt, we have a very alkaline compound.  So patching of the alkaline needed would be like 
patching soap, essentially -- that alkalinity.  So something to consider when looking at the acid versus the salt compound.  
DR. MARKS:  Per Jay’s comment about irritation, I hear you.  But I’m reassured that the controls on the negative patch test 
with the concentrations they were using.  Well --  

DR. BERGFELD:  Interesting.  
DR. MARKS:  I know Don’s greatest fear is going to be is this going to be another MCI/MI story down the line.  And 
obviously, one way of hopefully preventing that would be the utilizing a QRA and formulating it.  But we’ll see tomorrow 
what the discussion is.   
Any other comments?  So I’m going to move that it’s safe.  And then the question is do we add a proviso, safe when 
formulated to be non-sensitizing?  And we have this, I would say, conflicting data that the irritation and sensitization is okay in 
the HRIPT.  But then we have this small outbreak of allergic contact dermatitis, which seems to be well documented to the 
Caprylhydroxamic Acid in this Apobase moisturizer.  Okay.   
Any other comments?  Sound good, Ron, Tom?  

DR. SLAGA:  Yes.  
 

Full Panel – June 7, 2019 

DR. MARKS:  So this is the first review of this solo ingredient, which acts as a chelating agent.  We know it’s absorbed.  That 
was sent to us in Wave 2.  The irritation and sensitization data, including the HRIPT, were okay.  But we had a clinical alert in 
that a moisturizer called Apobase, in Finland, caused allergic contact dermatitis, and patch testing with this ingredient revealed 
positive patch test. 
So, we felt we could move forward with a tentative report.  I’ll move that a tentative report be issued.  And the question is 
would it be safe, or do we have safe when formulated to be non-sensitizing based on a QRA or other method.  And, our team 
was a little bit torn as to which way to move forward with that.  If we did safe alone, then we would want in the discussion a 
robust -- 
DR. BERGFELD:  Do you want a comment here? 

DR. MARKS:  Sure. 
DR. FEVOLA:  Thank you, Dr. Marks.  Mike Fevola, from Inolex, and in the course of watching the panel discussions 
yesterday I just thought I can contribute some comments that may shed some insight, particularly around the Apobase 
publication from the Finnish team. 
So, Caprylhydroxamic Acid is an ingredient that Inolex has marketed since 2008, so we have a great deal of experience with 
this compound.  In addition to the VCRP, which reports 227 uses we also monitor it closely globally.  I’ll past around and 
submit for the record a report from the Mintel Global New Products database that documents 3,567 reported uses of 
Caprylhydroxamic Acid.  And that’s based on ingredient INCI label reporting.  So I can submit that if anyone cares to have a 
look. 

Based on that number of uses over the past 10 years, we were extremely puzzled when we saw the report of the Apobase case.  
We had never encountered any other adverse event report associated with contact dermatitis or allergenicity in all that time of 
marketing CHA.  So we took it very seriously and delved into it.  So I can share a little bit of insight into how we’ve looked at 
that. 

We spoke with many of our customers.  We do a lot of adverse event monitoring and reporting, and we inquired with them to 
see if they had ever experienced anything of that nature.  They had never reported any incidents that were consistent with what 
the Finnish authors reported. 
We commissioned an investigation of the paper ourselves, with some toxicologists who critically reviewed the paper, and 
noted that in the testing the potassium salt of CHA was used in some instances on the 39 subjects as well as on the eczema 
control group and on the healthy volunteer control group. 
So, that introduces one confounding element because the potassium salt of Caprylhydroxamic Acid is an alkaline material, 
would have caustic characteristics.  And the analogy would be the difference between patching fatty acid versus patching a 
soap on the skin.  And the authors did not delineate that within their results. 
The other piece is that the results for the healthy volunteers and eczema control group were not reported in that paper, and the 
authors also did not take into account the other ingredients.  And Dr. Bergfeld made a comment yesterday on the potential of 
cross-sensitization.  In looking at that formulation, we understood that it also contains Ceteareth-20 and Ceteareth-12 
(phonetic) as emulsifiers.  And it has been reported by Berg (phonetic) and co-authors in the past that atmospheric oxidation of 
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alcohol ethoxylates, so for example improperly stored or handled alcohol ethoxylates, can contribute to oxidation byproducts 
including formaldehyde.  As we all know have potential sensitizing capabilities.  So, that also was not accounted for in the 
Finnish study. 
So, in light of, you know, these things that we’ve learned, with our experience with over 3500 products in market with 
Caprylhydroxamic Acid, and this being the only adverse event, our suggestion to the panel is to kind of weigh that and take 
into account the HRIPT evidence that has been contributed on both neat CHA, as well as on CHA in formulations, in coming to 
a conclusion regarding the sensitization potential of Caprylhydroxamic Acid.  Thank you. 
DR. BERGFELD:  Thank you. 

DR. MARKS:  What happened to Apobase moisturizer?  Was that reformulated?  Is that a Finnish product? 
DR. FEVOLA:  Yes, Apobase is a Finnish product.  There were two products. 

DR. MARKS:  Yeah, and what did they do? 
DR. FEVOLA:  They reformulated to another preservative system that included caprylyl glycol and phenoxyethanol. 

DR. MARKS:  So, Don, you could see where we were.  I mean, we have a safe conclusion it’s just whether -- 
DR. BELSITO:  I would disagree with that.  So the HRIPT, first of all this is used up to 0.25 percent in leave-ons.  The 
HRIPT was done at 0.15%, and there was one individual who developed periodic episodes of erythema, and then developed 
edema at 48 hours after the challenged patch test.  So there’s something going on there.  And I think we need to define -- we 
need to get a NESIL on this and do a QRA.  I think this is a potential sensitizer. 
The neat study was irritation.  Irritation is not an issue that was not an epiderm.  But the HRIPT was done at 0.15%, which is 
below the maximum level of leave-on.  We don’t know where those leave-ons necessarily can end up.  I mean, I think that the 
Finns had a very strong signal.  This was a very -- one of those buzzy things at the ESCD meeting in Milan last fall.  Much like 
the glucosides, people were surprised.  But one of reasons there may not be case reports is have you ever tested for this 
material?  I haven’t. 

DR. MARKS:  So you would propose an insufficient data announcement? 
DR. BELSITO:  Right. 

DR. MARKS:  So I withdraw my motion, and either I will second the insufficient data announcement or propose it, either 
way. 
DR. BERGFELD:  Why don’t we say it’s seconded?  Don has proposed it. 

DR. MARKS:  Second. 
DR. BERGFELD:  All right.  Any further discussion then? 

DR. MARKS:  And so we have the needs, the QRA and the NESIL. 
DR. BELSITO:  Yes.  HRIPT to determine the NESIL.  I'm not comfortable with this HRIPT given that -- and there were 
several other instances where during the induction there was faint erythema seen.  So there was something going on there.  I'm 
not sure what, but I would like further clarification, particularly given that cluster. 
And as you know, the Scandinavians are much better than we are, and many other groups, in following up when they see a 
product, and identifying ingredients and testing with the ingredients.  In their test they were positive both to the formulation 
and to the Caprylhydroxamic Acid, but not the old products.  So, I think there’s enough concern there that we need to be 
certain. 
DR. BERGFELD:  Curt?  

DR. KLAASSEN:  I agree. 
DR. BERGFELD:  Paul? 

DR. SNYDER:  I'm fine. 
DR. BERGFELD:  Dan? 

DR. LIEBLER:  Yep. 
DR. BERGFELD:  Ron? 

DR. SHANK:  Okay. 
DR. BERGFELD:  Tom? 

DR. SLAGA:  Okay. 
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DR. BERGFELD:  Okay.  All right, any other comments?  Thank you very much for presenting. 
DR. BELSITO:  We need a vote? 

DR. BERGFELD:  All those in favor please indicate by raising your hand.  Unanimous. 
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ABSTRACT 

The Cosmetic Ingredient Review (CIR) Expert Panel (Panel) assessed the safety of as used in cosmetic formulations.  This 
ingredient is reported to function as a chelating agent in cosmetics.  Nitrosamide formation is theoretically possible with 
Caprylhydroxamic Acid, but is unlikely; however, manufacturers should use good manufacturing practices to monitor for the 
formation of nitrosamides as a potential impurity.  The Panel considered all the available data, and concluded [to be 
determined]. 

INTRODUCTION 

This assessment reviews the safety of Caprylhydroxamic Acid as used in cosmetic formulations.  According to the web-based 
International Cosmetic Ingredient Dictionary and Handbook (wINCI; Dictionary), this ingredient is reported to function as a 
chelating agent in cosmetics.1  
Included in this safety assessment are relevant published and unpublished data that are available for each endpoint that is 
evaluated.  Published data are identified by conducting an exhaustive search of the world’s literature.  A listing of the search 
engines and websites that are used and the sources that are typically explored, as well as the endpoints that CIR typically 
evaluates, is provided on the CIR website (https://www.cir-safety.org/supplementaldoc/preliminary-search-engines-and-
websites; https://www.cir-safety.org/supplementaldoc/cir-report-format-outline).  Unpublished data were provided by the 
cosmetics industry, as well as by other interested parties. 

Some of the data included in this safety assessment was found on Australia’s National Industrial Chemicals Notification and 
Assessment Scheme (NICNAS)2 and the European Chemicals Agency (ECHA)3 websites.  Please note that these websites 
provide summaries of information from other sources, and it is those summary data that are reported in this safety assessment 
when NICNAS or ECHA is cited.  

CHEMISTRY 

Definition and Structure 

According to the Dictionary, Caprylhydroxamic Acid (CAS No. 7377-03-9) is the organic compound that conforms to the 
keto form depicted in Figure 1.1  However, hydroxamic acids may exist in both keto and enol tautomeric forms.4  The keto 
form is likely to predominate in acidic formulation, while the enol may dominate under alkaline conditions. 

  

 
Figure 1. Caprylhydroxamic Acid 

 
The hydroxamic acid functional group makes Caprylhydroxamic Acid a chelating agent.  It is known that some bacteria 
synthesize and use hydroxamic acids as siderophores (iron scavengers/chelators).4  Additionally, Caprylhydroxamic Acid 
forms strong complexes with oxidized transition metals almost instantaneously, and it may react with oxidizers and acids.2   
In general, hydroxamic acids are capable of the inhibition of a variety of enzymes, including ureases, peroxidases, and matrix 
metalloproteinases.5  (However, data concerning the effects of Caprylhydroxamic Acid, specifically, on enzyme activity were 
not found in the published literature.) 

Caprylhydroxamic Acid is stable under normal environmental and usage conditions.2  However, at very high or low pH, it 
may be hydrolyzed to caprylic acid and hydroxylamine.  Decomposition products at high temperature are ammonia and 
oxides of carbon and nitrogen. 

Physical and Chemical Properties 

Caprylhydroxamic Acid is a white to tan crystalline solid,2,3 with a molecular weight of 159.23 Da.  The estimated 
disassociation constant (pKa) was 9.56, 6 and the estimated log Kow ranged from 1.66 = 2.827.2,3,6  Additional physical and 
chemical properties are described in Table 1. 

Method of Manufacture 

A supplier reports that as a cosmetic ingredient, Caprylhydroxamic Acid is only synthesized via the transamidation of either 
methyl caprylate or ethyl caprylate with hydroxylamine to yield Caprylhydroxamic Acid; methanol or ethanol, respectively, 
is a byproduct of the process.7  Depending on which caprylate ester is used, the reaction is conducted in either methanol or 
ethanol under refluxing conditions.  Caprylhydroxamic Acid is then isolated and purified via recrystallization from ethyl 
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acetate, followed by washing and drying  of the crystalline Caprylhydroxamic Acid to obtain the ingredient at a purity of 
> 99%.  Figure 2 depicts an example of the synthesis route for the commercial production of Caprylhydroxamic Acid. 
 

 
Figure 2.  Example of a synthesis route for the commercial production of Caprylhydroxamic Acid, using ethyl caprylate 

 
Impurities 

Caprylhydroxamic Acid is reported to be > 99% pure, and it does not contain any “non-hazardous” (> 1% by weight) or 
“hazardous” impurities.2  According to NICNAS, formulators should consider monitoring products for formation of 
hydroxylamine if formulated at pH < 5 or pH > 8, or if formulation intermediates are substantially acidic or basic.  

Nitrosation 

Nitrosamides are chemicals containing the R-C(O)-N=NO functional group.  Due to the presences of a reactive N-hydrogen 
substituent (i.e., identity as a secondary amide), the theoretical potential for the formation of nitrosamides exists with 
hydroxamic acid derivatives.  Of concern in cosmetics, is the conversion of secondary amides into nitrosamides that may be 
carcinogenic.  In a group of N-nitroso compounds that have been tested, 79 of the 86 nitrosamides have been shown to 
produce cancer in laboratory animals.8  Nitrosation can occur under physiologic conditions.9  Depending on the nitrosating 
agent and the substrate, nitrosation can occur under acidic, neutral, or alkaline conditions.  However, nitrosation occurs most 
commonly under acidic conditions.  Atmospheric NO2 may also participate in nitrosation in aqueous solution.10 
However, while indirect test methods have supported the likelihood of formation, such N-nitrosated hydroxamic acid 
derivatives have yet to be isolated (likely due either to rapid decomposition or facile molecular rearrangement).11  Also, no 
carcinogenicity studies specific to N-nitrosated hydroxamic acid derivatives were found in the publicly available literature. 

USE 

Cosmetic 

The safety of the cosmetic ingredient addressed in this assessment is evaluated based on data received from the US Food and 
Drug Administration (FDA) and the cosmetics industry on the expected use of this ingredient in cosmetics.   Use frequencies 
of individual ingredients in cosmetics are collected from manufacturers and reported by cosmetic product category in the 
FDA Voluntary Cosmetic Registration Program (VCRP) database.  Use concentration data are submitted by the cosmetic 
industry in response to a survey, conducted by the Personal Care Products Council (Council), of maximum reported use 
concentrations by product category. 
According to 2019 VCRP survey data and the results of the concentration of use survey conducted by the Council in 2018, 
Caprylhydroxamic Acid is reported to be used in 227 formulations12 at maximum leave-on and rinse-off concentrations of 
0.25% in body and hand products and 0.3% in bath soaps and detergents, respectively.13  (Table 2)  Caprylhydroxamic Acid 
is used in products applied near the eye at up to 0.2% (in eyebrow pencils and in “other” eye makeup preparations), in 
formulations that come into contact with mucous membranes at up to 0.3% (in bath soaps and detergents), and in baby 
lotions, oils, and creams at up to 0.15%.  Although there are uses reported to the VCRP that could result in incidental 
ingestion (i.e., lipsticks), concentration of use data were not reported for these uses. 

Additionally, Caprylhydroxamic Acid is used in cosmetic sprays and could possibly be inhaled.  It is reported to be used at 
0.075% in both aerosol and pump hair spray formulations.  In practice, 95% to 99% of the droplets/particles released from 
cosmetic sprays have aerodynamic equivalent diameters > 10 µm, with propellant sprays yielding a greater fraction of 
droplets/particles < 10 µm compared with pump sprays.14,15  Therefore, most droplets/particles incidentally inhaled from 
cosmetic sprays would be deposited in the nasopharyngeal and thoracic regions of the respiratory tract and would not be 
respirable (i.e., they would not enter the lungs) to any appreciable amount.16,17  
Caprylhydroxamic Acid is not restricted from use in any way under the rules governing cosmetic products in the European 
Union.18 

Exposure Assessment 

NICNAS estimated the total systemic exposure dose (SED) to Caprylhydroxamic Acid from cosmetic applications.2  For the 
assessment, it was assumed that the user is a 60 kg body weight (bw) female, and that dermal absorption is 100% (worst-case 
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scenario).  Additionally, it was assumed that Caprylhydroxamic Acid is always used at 0.5% in cosmetic formulations, that it 
is not used in oral care products, and that there is daily exposure to 6 make-up products, 5 leave-on skin and hair care 
products (including body lotion), and 4 rinse-off skin and hair cleansing products containing this ingredient, for a total 
exposure of 15.1 g/day (234 mg/kg bw/day) to products containing Caprylhydroxamic Acid.  Based on these parameters, the 
total SED to Caprylhydroxamic Acid through the use of cosmetics was calculated as 1.17 mg/kg bw/day. 

The margin of exposure (MOE) was then calculated using the total SED of 1.17 mg/kg bw/day and a no-observable-adverse-
effect-level (NOAEL) of 50 mg/kg bw/day (that was derived in a subchronic oral toxicity study in rats, described later in this 
report).  Using these values, the MOE was calculated to be 43.   

A use concentration of 0.3% was then considered in the calculations because an MOE greater than or equal to 100 was not 
achieved with a concentration of 0.5%.  Using 0.3% as the maximum concentration of use, the MOE was calculated to be 71.  
NICNAS stated that even though this MOE is still below 100, given that the exposure estimate is based on the conservative 
assumption of 100% dermal absorption of the amount left on the skin following application and the simultaneous use of 
various products containing the maximum concentration of Caprylhydroxamic Acid, the risk to the public is not considered 
unreasonable if products contain a maximum of 0.3%. 

Non-Cosmetic 

Use of Caprylhydroxamic Acid as a growth-promoting feed additive was reported.19  (No details were provided.) 

Very little information specific to the non-cosmetic use of Caprylhydroxamic Acid was found in the published literature.  
However, hydroxamic acids have use in numerous applications, including biomedical use as therapeutic agents; agriculturally 
as insecticides, antimicrobials, and plant growth regulators; and industrially as antioxidants, corrosion inhibitors, for the 
extraction of toxic elements, as a means of flotation of minerals, and as redox switches for electronic devices.5 

TOXICOKINETICS STUDIES 

Dermal Penetration 

In Vitro 

The rate and extent of dermal absorption of Caprylhydroxamic Acid following topical application of three suspensions (oil-
in-water, silicone-in-water, and clear lotion) were examined in vitro using split-thickness human abdominal skin.20  The 
concentration of Caprylhydroxamic Acid in each of the three suspensions was ca 0.15% (w/w).  Split-thickness human skin 
membranes were mounted into static diffusion cells.  1-[14C]-Caprylhydroxamic Acid (specific activity, 360 µCi/mg; 99.6% 
pure) was used to formulate the three test suspensions, and absorption was assessed by collecting samples of the receptor 
fluid prior to dosing and at 2, 4, 6, 8, and 12 h post-dose.  At 24-h post dose, the skin was washed with a concentrated 
commercial hand wash soap, rinsed with a dilute 2% (v/v) soap solution, and then dried.  The process was repeated, the skin 
samples removed from the diffusion cells, and the stratum corneum was removed by tape stripping.  Exposed and unexposed 
skin was separated, and exposed skin was further separated into the dermis and epidermis. 

Dermal absorption of Caprylhydroxamic Acid was greatest with the oil-in-water suspension, followed by the silicone-in-
water suspension, and then the clear lotion.  With these preparations, the total absorbed dose (cumulative receptor fluid + 
receptor chamber was) was 41.89% (2971 ng equiv/cm2), 31.75% (2747 ng equiv/cm2), and 22.93% (1824 ng equiv/cm2) of 
the applied dose, respectively.  Dermal delivery (absorbed dose + epidermis + dermis + clingfilm) using these preparations 
was 51.45% (3649 ng equiv/cm2), 43.84% (3793 ng equiv/cm2), and 36.87% (2933 ng equiv/cm2) of the applied dose, 
respectively.  The total unabsorbed dose (total dislodgeable dose + stratum corneum + unexposed skin) was 43.99% (3120 ng 
equiv/cm2), 52.67% (4558 ng equiv/cm2), and 60.23% (4792 ng equiv/cm2) of the applied dose for the oil in water, silicone in 
water, and clear lotion suspensions of Caprylhydroxamic Acid, respectively. 

Absorption, Distribution, Metabolism, and Excretion 

In Vitro 

Caprylhydroxamic Acid was rapidly hydrolyzed to caprylic acid and hydroxylamine by rat liver homogenates.21  (Only an 
abstract was available; therefore, additional details are not presented.) 

Animal 

Oral 
Following oral administration of 1-[14C]-Caprylhydroxamic Acid (1.27 mg/kg) to rats, hydroxamic acid was not detected in 
any tissues (except in the GI tract) 2 h after administration.21  “Considerable amounts” of radioactivity were found in the liver 
and the heart, but most was excreted as expired 14CO2; approximately 25% of the total radioactivity was excreted as 14CO2 at 
2 h.  Within 24 h, 6.9% and 0.6% were excreted in the urine and the feces, respectively.  (Only an abstract was available; 
therefore, additional details are not presented.) 
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TOXICOLOGICAL STUDIES 

Acute Toxicity Studies 

Oral 

The oral LD50 of Caprylhydroxamic Acid is reported to be > 8820 mg/kg in rats.2  Another source reported that the oral LD50 
in rats is > 10,700 mg/kg.22  (Further details were not available.)   

Subchronic Toxicity Studies 

Oral 
Groups of 10 male and 10 female Wistar rats were dosed for 13 wks with 0, 100, 500, or 2500 mg/kg bw/day 10% 
Caprylhydroxamic Acid in lactose (corresponding to 0, 10, 50, and 250 mg/kg bw Caprylhydroxamic Acid, respectively) by 
gavage.2,23  The vehicle was 5% aqueous (aq.) gum arabic.  There was no mortality attributed to the test article; however, 2 
female animals of the mid-dose group died due to dosing errors.  Signs of toxicity were observed only in the high dose group, 
and all the following observations were reported for this group.  Clinical observations included “slowness in activity.”  There 
were significant decreases in alanine aminotransferase activity and glucose and potassium levels in males, and there was a 
significant increase in leukocyte count and significant decreases in erythrocyte, hematocrit, and hemoglobin values in males 
and females.  Spleen weights (absolute and relative to bw) were increased in males and females, and adrenal weights were 
significantly decreased in males.  Slight atrophy in the epithelial cells of the renal glomeruli and hemosiderin deposits in the 
spleen were reported upon microscopic examination.  The NOAEL of the test article (10% Caprylhydroxamic Acid in 
lactose) was determined to be 500 mg/kg bw/day; accordingly, the NOAEL of undiluted Caprylhydroxamic Acid is expected 
to be 50 mg/kg bw/day.2 

DEVELOPMENTAL AND REPRODUCTIVE TOXICITY STUDIES 

Oral 

Groups of 18 mated female Wistar rats were dosed with 0, 50, 250, and 500 mg/kg bw/day 10% Caprylhydroxamic Acid 
(corresponding to 0, 5, 25, and 50 mg/kg bw Caprylhydroxamic Acid, respectively) by gavage on days 9 through 14 of 
gestation.2,24   The vehicle was 5% gum arabic solution.  Twelve dams of the 0, 50, and 250 mg/kg bw/day groups, and all of 
the dams of the 500 mg/kg bw/day group, were killed on day 20 of gestation.  The remaining dams were allowed to litter 
naturally.  There was no mortality during the study, and there were no clinical signs of maternal toxicity.  Body weight gains 
and feed consumption of the 250 and 500 mg/kg bw/day groups were “a little lower” than those of the controls; fetal weights 
in these groups were also lower than those in the control group, subsequently resulting in delayed ossification.  Neonatal 
body weights from dams of the 250 mg/kg bw/day dose group were significantly lower at birth and at weaning.  Decreased 
growth that was observed for fetuses and neonates of the higher dose groups were considered to be a result of the slight 
suppression of maternal body weight gains and feed consumption.  Caprylhydroxamic Acid tested at 10% and at doses up to 
500 mg/kg bw (corresponding to up to 50 mg/kg bw Caprylhydroxamic Acid) was not teratogenic under the conditions of 
this study. 

GENOTOXICITY 

In Vitro 

In an Ames test using Salmonella typhimurium strains TA1535, TA1537, TA1538, TA98, and TA100, and Escherichia coli 
WP2 hcr trp, with and without metabolic activation, Caprylhydroxamic Acid in dimethyl sulfoxide (DMSO; 0 - 2000 
µg/plate) showed weak but clear dose-dependent mutagenic activity towards E. coli at concentrations up to 1000 µg/plate, but 
was not mutagenic to S. typhimurium.19   In another Ames test (performed in accord with Organisation for Economic Co-
operation (OECD) test guideline (TG) 471), Caprylhydroxamic Acid in DMSO, tested at concentrations of 16 - 5000 µg/plate 
using S. typhimurium TA1535, TA98, TA100, TA102, and TA97a with and without metabolic activation, was not 
mutagenic.25  Solvent and positive controls gave expected results. 
Caprylhydroxamic Acid was not genotoxic in a recombination–repair (rec) assay using Bacillus subtilis H17 Rec+ and M45 
Rec-.19  (No other details were provided.) 
The genotoxic potential of Caprylhydroxamic Acid (98.09% pure) was also evaluated in an in vitro mammalian cell 
micronucleus test using human peripheral blood lymphocytes, with and without metabolic activation, in accord with OECD 
TG 487.26  The dose levels tested were 25 – 450 µg/ml with and without activation for 4 h, and 7.5 – 50 µg/ml without 
activation for 24 h.  DMSO served as the vehicle.  No increase in micronucleated binucleated cells was observed following 
the 4-h exposure, with or without activation.  With 24 h of exposure (without activation), a statistically significant increase in 
the percentage of micronucleated binucleated cells was observed with 15 and 30 µg/ml Caprylhydroxamic Acid (0.4% and 
0.7% increase, respectively) as compared to the vehicle control; however, these values were within the historical solvent 
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control range (0.01 – 1.0%).  Caprylhydroxamic Acid was not considered genotoxic in this study.  Vehicle and positive 
controls gave appropriate results. 

In Vivo 

In vivo genotoxicity studies were not found in the published literature, and unpublished data were not submitted. 

CARCINOGENICITY STUDIES 

Carcinogenicity studies were not found in the published literature, and unpublished data were not submitted. 

DERMAL IRRITATION AND SENSITIZATION 

The dermal irritation and sensitization studies summarized below are detailed in Table 3.  
Caprylhydroxamic Acid, tested as received using reconstructed human epidermis tissue containing keratinocytes in an 
EpiDerm™ skin irritation test (OECD TG 439), was classified as non-irritant; tissue viability was 102.6%.22 
In human repeated insult patch tests (HRIPTs), formulations containing 0.105% Caprylhydroxamic Acid (54 subjects; 24-h 
semi-occlusive patches),27 0.15% Caprylhydroxamic Acid (109 subjects, 48-h occlusive patches),28 and 0.195% 
Caprylhydroxamic Acid (52 subjects; 24-h semi-occlusive patches),29  as well as 100% Caprylhydroxamic Acid (52 subjects; 
24-h semi-occlusive patches),30 were not considered irritants or sensitizers.  In eight HRIPTs completed concurrently (104 
subjects; 24-h occlusive patches) in which 3 formulations containing 0.15% Caprylhydroxamic Acid were tested neat,31-33 
and 5 formulations containing 5% - 15% Caprylhydroxamic Acid were tested as dilutions in distilled water, with a resulting 
test concentration of 0.3% Caprylhydroxamic Acid,34-38 reports of erythema and sometimes edema were noted in several 
subjects throughout the studies.  However, it was the opinion of the researchers that neither the number, nor peak level, of the 
responses were inconsistent with similar diluted formulations evaluated under repetitive, occlusive patch conditions; 
therefore, they concluded the test material “indicated no clinically significant potential for dermal irritation or allergic contact 
sensitization.”  A summary of the subjects that responded in each of the 8 concurrent tests, and their level of response, is 
provided in Table 4. 

OCULAR IRRITATION STUDIES 

In Vitro 

The ocular irritation potential of a 20% solution of Caprylhydroxamic Acid was evaluated in a bovine corneal opacity and 
permeability (BCOP) test performed in accord with OECD TG 437.39  A 4-h exposure period was followed by a 3-h 
incubation period.   The vehicle (minimal essential media) served as the negative control; a positive control was not used.  
The corrected mean opacity score was 10.5, and the corrected mean optical density (permeability) score was 0.108.  The 
resulting in vitro irritancy score of 12.12 corresponds to a classification of mild irritant; a 20% solution of Caprylhydroxamic 
Acid was not considered a corrosive or severe ocular irritant under the conditions of the test. 

A MatTek EpiOcular™ methyl thiazole tetrazolium (MTT) viability assay was also performed to evaluate the ocular 
irritation potential of Caprylhydroxamic Acid.40  The chemical was tested neat (100 mg), the test samples were treated in 
duplicate, and the exposure periods were 16, 64, and 256 min.  Appropriate negative and positive controls were used.  The 
ET50 (i.e., the time at which the EpiOcular™ tissue viability was reduced 50% compared to control tissues) was 130.8 min, 
and the ocular irritancy classification for undiluted Caprylhydroxamic Acid was “non-irritating, minimal.” 

CLINICAL STUDIES  

Provocative Testing 

Patch testing was performed according to the European Society of Contact Dermatitis test guidelines in 39 patients with 
compromised skin that were suspected of developing contact allergy.41  Symptoms, which appeared as acute, itchy, often 
sharply demarcated erythematous eczema, were thought to be due to the use of a moisturizer in Finland that had recently been 
reformulated; in early 2014, the moisturizer was reformulated to remove parabens.  The new moisturizer formulation 
contained 0.75% of a preservative mixture that consisted of 65 – 75% phenoxyethanol, 10 – 20% Caprylhydroxamic Acid, 
and 5 – 10% methylpropanediol, resulting in an actual concentration of 0.075 – 0.15% Caprylhydroxamic Acid in the new 
formulation.   
The test group was patch-tested with the old paraben-containing formulation (as a cream and oily cream); the new 
formulation containing the preservative mixture (as a cream, oily cream, and lotion); another test formulation that contained 
phenoxyethanol only; a preservative-free oily cream; the preservative mixture itself diluted in petrolatum (pet.; test 
concentrations, 0.05% - 1.5%); and Caprylhydroxamic Acid (or its potassium salt) diluted in pet. (test concentrations, 0.001% 
- 3.2%).  Occlusive patches were applied for 2 days, and the test sites were scored upon patch removal and on days 4 and 5.  
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A control group of 20 eczema patients, who had not used the new moisturizer formulation that contained the preservative 
mixture, was patched-tested with the preservative mixture and with Caprylhydroxamic Acid.  A second control group of 13 
subjects, all with uncompromised skin, was patch-tested with all the test materials. 
Patch test results for the test group are presented in Table 5.  In the test group of patients with compromised skin that 
developed contact allergy, positive reactions were seen with the new moisturizer formulation (that contained the preservative 
mixture), Caprylhydroxamic Acid, and the preservative mixture itself; however, reactions were not reported with the old 
moisturizer formulation (which was preserved with parabens), the formulation with phenoxyethanol only, or the preservative-
free cream.  For Caprylhydroxamic Acid, +++ reactions were reported with test concentrations ≥ 0.1%, ++ reactions with 
concentrations ≥ 0.032%, and + reactions with concentrations ≥ 0.01%.  Patch tests in “all control subjects” gave negative 
results.  The study authors did not elaborate on the lack of reaction by the 33 control subjects to the preservative mixture or 
Caprylhydroxamic Acid. 
As a follow-up, 1% Caprylhydroxamic Acid (pet.) was added to the 2017 epicutaneous preservative series at Helsinki 
University Central Hospital in an effort to determine if there were any new cases of contact allergy to Caprylhydroxamic 
Acid in patients with no previous use of the moisturizer series described above; it is not clear if the researchers were referring 
only to use of the “new” formulation that contained Caprylhydroxamic Acid.42  A total of 16 patients with a positive patch 
test reaction were identified, three with a (++)-reaction and the remainder with a (+)-reaction. Twelve of the 16 patients that 
presented with atopic dermatitis, hand eczema, or psoriasis had previously used the moisturizer.  Of the remaining 4 patients 
(2 of which had a ++ reaction), 3 presented with eczema of the face or eyelids, and 1 was a hairdresser with hand eczema.  
The use of products containing Caprylhydroxamic Acid could not be identified, but make-up or hair products were suspected.  
The researchers stated that simultaneous contact allergy to other allergens may facilitate the sensitization, and also that 
further follow-up is needed to clarify the significance of Caprylhydroxamic Acid as a contact allergen. 

Case Reports 

In Finland, two case reports of contact allergy were attributed to use of a moisturizer that contained Caprylhydroxamic 
Acid.43  Although the moisturizer had been reformulated to no longer include a preservative that contained Caprylhydroxamic 
Acid (it was only included in formulations produced 2014 – 2016), the patients had used products that had been obtained 
prior to reformulation.  Patch tests were not performed, but the contact allergy was attributed to the Caprylhydroxamic Acid-
containing moisturizer based on medical history, use of the old formulation, outbreaks, and clinical presentation. 

SUMMARY 

Caprylhydroxamic Acid is reported to function in cosmetics as a chelating agent.  Hydroxamic acids, such as 
Caprylhydroxamic Acid, may exist in both keto and enol tautomeric forms; the keto form is likely to predominate in acidic 
formulation, while the enol may dominate under alkaline conditions.  Hydroxamic acids are capable of the inhibition of a 
variety of enzymes, including ureases, peroxidases, and matrix metalloproteinases.  At very high or low pH, 
Caprylhydroxamic Acid may be hydrolyzed to caprylic acid and hydroxylamine.   
Caprylhydroxamic Acid is most frequently synthesized via the transamidation of either methyl or ethyl caprylate with 
hydroxylamine to yield Caprylhydroxamic Acid.  Methanol or ethanol, respectively, is a byproduct of the process.  
Caprylhydroxamic Acid is reported to be > 99% pure.   
According to 2019 FDA VCRP data and Council survey results, Caprylhydroxamic Acid is reported to be used in 227 
formulations at maximum leave-on and rinse-off concentrations of 0.25% in body and hand products and 0.3% in bath soaps 
and detergents, respectively.  It is used in products applied near the eye at up to 0.2%, in lipsticks (concentration of use data 
not reported), in formulations that come into contact with mucous membranes at up to 0.3%, and in baby lotions, oils, and 
creams at up to 0.15%.  It is also reported to be used in products that could possibly be inhaled; a maximum concentration of 
use of 0.075% was reported for both aerosol and pump hair spray formulations. 

NICNAS estimated the total SED to Caprylhydroxamic Acid from cosmetic applications. Assuming that the user is a 60 kg 
female, that dermal absorption is 100%, that Caprylhydroxamic Acid is always used at 0.5% in cosmetic formulations, and 
that there is daily exposure to 15 leave-on and rinse-off skin and hair formulations containing this ingredient, the total SED to 
Caprylhydroxamic Acid through the use of cosmetics was calculated as 1.17 mg/kg bw/day.  Using this SED and an NOAEL 
of 50 mg/kg bw/day (that was derived in a subchronic oral toxicity study in rats), an MOE of 43 was calculated.  Because this 
is not an acceptable MOE, the calculations were again performed with a maximum use concentration of 0.3% in 
formulations.  With this concentration, the MOE was calculated to be 71.  Even though this MOE is still below the generally 
acceptable value of 100, NICNAS stated, given that the exposure estimate is based on the conservative assumption of 100% 
dermal absorption, and the simultaneous use of various products containing the maximum concentration of 
Caprylhydroxamic Acid, the risk to the public is not considered unreasonable if products contain a maximum of 0.3%. 
The rate and extent of dermal absorption following topical application of three suspensions containing  (oil-in-water, 
silicone-in-water, and clear lotion) containing 0.15% Caprylhydroxamic Acid was examined in vitro using split-thickness 
human abdominal skin.  The total absorbed dose of Caprylhydroxamic Acid was greatest with the oil-in-water suspension 
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(41.89%; 3649 ng equiv/cm2), followed by the silicone-in-water suspension (31.75%; 2747 ng equiv/cm2), and then the clear 
lotion (22.93%; 1824 ng equiv/cm2).  Dermal delivery using these preparations was 51.45% (3649 ng equiv/cm2), 43.84% 
(3793 ng equiv/cm2), and 36.87% (2933 ng equiv/cm2) of the applied dose, respectively. 
Caprylhydroxamic Acid was rapidly hydrolyzed by rat liver homogenates to caprylic acid and hydroxylamine.  In rats orally 
administered 1-[14C]-Caprylhydroxamic Acid, approximately 25% of the radioactivity was excreted as 14CO2 after 2 h, and by 
24 h, 6.9% and 0.6% was excreted in the urine and the feces, respectively. 
The oral LD50 of Caprylhydroxamic Acid is reported to be > 8820 mg/kg in rats.  In a 13-wk study in which groups of 20 rats 
were dosed by gavage with up to 2500 mg/kg bw/day 10% Caprylhydroxamic Acid in lactose, with 5% aq. gum arabic as the 
vehicle, the NOAEL of the test article was determined to be 500 mg/kg bw/day; accordingly, the NOAEL of undiluted 
Caprylhydroxamic Acid is expected to be 50 mg/kg bw/day.  Changes in some clinical chemistry parameters and organ 
weights (specifically an increase in absolute and relative spleen weight) were observed in the high dose group.  
Caprylhydroxamic Acid (10% in 5% gum arabic solution) was administered to groups of 18 mated rats, at doses up to 500 
mg/kg bw/day, on days 9 – 14 of gestation.  The majority of the dams were killed on day 20 of gestation; some were allowed 
to litter naturally.  There was no mortality during the study, and there were no clinical signs of maternal toxicity.  
Caprylhydroxamic Acid (tested at 10% and at doses up to 500 mg/kg bw, corresponding to up to 50 mg/kg bw 
Caprylhydroxamic Acid) was not teratogenic. 

In the Ames test, Caprylhydroxamic Acid in DMSO (at up to 5000 µg/plate) was not mutagenic to S. typhimurium, with or 
without metabolic activation, but there was weak but clear dose-dependent mutagenic activity towards E. coli at 
concentrations up to 1000 µg/plate.  Caprylhydroxamic Acid was not genotoxic in a rec assay using Bacillus subtilis, and it 
was not genotoxic in an in vitro mammalian cell micronucleus test (at doses up to 450 µg/ml) using human peripheral blood 
lymphocytes, with or without metabolic activation. 
Caprylhydroxamic Acid was not irritating or sensitizing in numerous studies.  Tested neat, it was classified as non-irritant in 
an EpiDerm™ skin irritation test reconstructed human epidermis tissue containing keratinocytes.  In HRIPTs, formulations 
containing 0.105% Caprylhydroxamic Acid (54 subjects; 24-h semi-occlusive patches), 0.15% Caprylhydroxamic Acid (109 
subjects, 48-h occlusive patches), and 0.195% Caprylhydroxamic Acid (52 subjects; 24-h semi-occlusive patches),  as well as 
undiluted Caprylhydroxamic Acid (52 subjects; 24-h semi-occlusive patches), were not considered irritants or sensitizers.  In 
eight HRIPTs completed concurrently (104 subjects; 24-h occlusive patches) in which 3 formulations containing 0.15% 
Caprylhydroxamic Acid were tested neat, and 5 formulations containing 5% - 15% Caprylhydroxamic Acid were tested as 
dilutions in distilled water with a resulting test concentration of 0.3% Caprylhydroxamic Acid, reports of erythema and 
sometimes edema were noted in several subjects throughout the studies.  However, it was the opinion of the researchers that 
neither the number nor the peak level of the responses were inconsistent with similar diluted formulations evaluated under 
repetitive, occlusive patch conditions, and thereby they concluded the test material “indicated no clinically significant 
potential for dermal irritation or allergic contact sensitization.”   
According to the results of in vitro ocular irritation studies, Caprylhydroxamic Acid is not expected to be an ocular irritant.  
In a BCOP test, it was concluded that 20% Caprylhydroxamic Acid was not considered an ocular corrosive or severe eye 
irritant under the conditions of the test.  Additionally, in a MatTek EpiOcular™ MTT viability assay, the undiluted test article 
was classified as non-irritating to the eye. 
In provocative testing, a patch test was conducted using 39 patients with compromised skin that had suspected allergenicity 
to a specific moisturizer formulation that contained 0.075 – 0.15% Caprylhydroxamic Acid.  In this test group, positive 
results were reported to the new moisturizer containing the preservative mixture, to the preservative mixture, and to 
Caprylhydroxamic Acid itself.   A ‘+’ reaction was observed with concentrations ≥ 0.01%, ‘++’ reactions with ≥ 0.032%, and 
‘+++’ reactions with ≥ 0.1% Caprylhydroxamic Acid.  However, when the same patients were tested with an “old” version of 
the moisturizer that was preserved with parabens, negative results were reported with the old formulation.  Additionally, in 
33 control subjects (20 with eczema who had not used this specific moisturizer product that contained the preservative 
mixture, and 13 with uncompromised skin barrier function), negative results were reported to the preservative mixture and to 
Caprylhydroxamic Acid alone. 

DRAFT DISCUSSION 

[Please note, this discussion is in draft form and will most likely be modified following the meeting.  At a minimum, a 
discussion of sensitization potential is expected to be added.] 
Caprylhydroxamic Acid is reported to function as a chelating agent in cosmetics; the hydroxamic acid functional group 
accounts for the chelating property.  However, the Panel noted that Caprylhydroxamic Acid has a straight alkyl chain, and the 
hydroxamates that are reported to be the most effective chelators are not straight chain molecules.  The Panel also noted that 
for the same reason, there was no concern about an effect of Caprylhydroxamic Acid on metalloproteinase enzymes. 
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The Panel discussed that nitrosamide formation is theoretically possible with Caprylhydroxamic Acid, but such formation is 
unlikely.  However, manufacturers should use good manufacturing practices to monitor for the formation of nitrosamides as a 
potential impurity. 
The Panel noted that carcinogenicity data were absent.  However, the fact that the genotoxicity data were largely negative, in 
conjunction with the lack of structural alerts for carcinogenicity, mitigated any concerns regarding carcinogenicity. 
Caprylhydroxamic Acid is reported to be used at 0.075% in both aerosol and pump hair spray formulations, and could 
possibly be inhaled.  Therefore, the Panel discussed the issue of potential inhalation toxicity.   The Panel noted that in aerosol 
products, 95% – 99% of droplets/particles would not be respirable to any appreciable amount.  Furthermore, 
droplets/particles deposited in the nasopharyngeal or bronchial regions of the respiratory tract present no toxicological 
concerns based on the chemical and biological properties of these ingredients.  Coupled with the small actual exposure in the 
breathing zone and the concentrations at which the ingredient is used, the available information indicates that incidental 
inhalation would not be a significant route of exposure that might lead to local respiratory or systemic effects.  A detailed 
discussion and summary of the Panel’s approach to evaluating incidental inhalation exposures to ingredients in cosmetic 
products is available at https://www.cir-safety.org/cir-findings. 

CONCLUSION 

 [to be determined] 
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TABLES 
Table 1.  Physical and chemical properties 
Property Value Reference 
Physical Form  crystalline solid 2,3 
Color white 

white to tan 
3 
2 

Odor mild, characteristic 3 
Molecular Weight  (Da) 159.23 6 
Density (g/mL @ 25ºC) 0.3413 (sample not compressed) 

0.4789 (sample tamped down) 
2,3 

Vapor pressure (mm Hg @ 25 ºC) 2.50 x 10-6 (estimated) 2 
Melting Point (ºC) ≥ 78 to ≤ 81 

81 
79 - 81 

3 
2 
22 

Boiling Point (°C) 343.32 22 
Water Solubility (g/L @  23ºC) 1.55 2,3 
log Kow (@ 25°C) 1.66 (estimated) 

2.827 ± 0.191 (estimated) 
2,3 
6 

Disassociation constants (pKa;  (@ 25°C) 9.56 ± 0.20 (estimated) 6 
 
 
 
 
 
 
 
 
Table 2.  Frequency (2019) and concentration (2018) of use of Caprylhydroxamic Acid 

 # of Uses12 Max Conc of Use (%)13 
Totals* 227 0.075 – 0.3 
Duration of Use   
Leave-On 162 0.075 – 0.25 
Rinse-Off 65 0.12 – 0.3 
Diluted for (Bath) Use NR NR 
Exposure Type   
Eye Area 14 0.11 – 0.2 
Incidental  Ingestion 2 NR 
Incidental Inhalation-Spray 
  

1; 43a; 68b 0.075 (aerosol and pump) 
0.075 - 0.23a 

Incidental Inhalation-Powder 3; 68b; 4c 0.12c 
Dermal Contact 206 0.11 – 0.3 
Deodorant (underarm) NR NR 
Hair - Non-Coloring 18 0.075 – 0.23 
Hair-Coloring NR NR 
Nail NR NR 
Mucous Membrane 6 0.13 – 0.3 
Baby Products 6 0.15 

 
*Because each ingredient may be used in cosmetics with multiple exposure types, the sum of all exposure types may not equal the sum of total uses. 
a It is possible these products are sprays, but it is not specified whether the reported uses are sprays. 
 b Not specified whether a spray or a powder, but it is possible the use can be as a spray or a powder, therefore the information is captured in both categories. 
c It is possible these products are powders, but it is not specified whether the reported uses are powders. 
NR – no reported use 
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Table 3.  Dermal irritation and sensitization studies    

Test Article  Concentration/Dose Test Population/System Procedure Results Reference 
IN VITRO 
Irritation 

Caprylhydroxamic Acid, 
100% pure  

tested as supplied reconstructed human 
epidermis tissue 
containing keratinocytes 

EpiDerm™ skin irritation test, in accord with OECD TG 439; 
tissue viability was determined with the MTT assay 

classified as non-irritant; tissue viability was 102.6% 22 

HUMAN 
Irritation and Sensitization 

eyeliner formulation contain-
ing 0.105% 
Caprylhydroxamic Acid 

applied neat; 0.2 ml 54 subjects HRIPT 
induction: 24-h semi-occlusive patch (1 in2 ) applied to the 
upper back 3 x/wk for 3 wks, for a total of 9 applications; test 
sites were evaluated 24 or 48 h after patch removal 
challenge: after a 2-wk non-treatment period, a 24-h patch was 
applied to a previously untreated test site on the back; test sites 
were evaluated at 24 and 72 h after application 

not considered an irritant or sensitizer 
- one subject exhibited barely perceptible erythema after the 
1st induction patch, and another subject exhibited barely 
perceptible erythema after induction patch 4, no other 
responses were reported  

27 

facial cream containing 
0.15% Caprylhydroxamic 
Acid  

applied neat; 0.02 ml 109 subjects HRIPT 
induction: 48-h occlusive patch applied 3x/wk for 3 wks 
challenge: after a 2-wk non-treatment period, patches were 
applied to inducted and previously untreated test sites; test 
sites were evaluated at 30 min, 24 h and 48 h after patch 
removal 

not a sensitizer 
- 1 subject had “low level reaction” (score of 0 or 1) during 
challenge; no reactions during induction 

28 

brow thickening powder 
containing 0.195% 
Caprylhydroxamic Acid  

applied neat; 200 mg 
product (0.39 mg 
Caprylhydroxamic 
Acid) 
dose/unit area: 
0.06 mg/cm2 

52 subjects HRIPT 
induction: 24-h semi-occlusive patch (application area 6.45 
cm2) moistened to ensure adherence of the test article applied 
to the back 3 x/wk for 3 wks, for a total of 9 applications; test 
sites were evaluated 24 or 48 h after patch removal 
challenge: after a 2-wk non-treatment period, a 24-h patch was 
applied to previously untreated test site on the back; test sites 
were evaluated upon patch removal and 48 h later 

“did not show potential to induce dermal irritation or allergic 
contact sensitization” 
(individual results were nor provided) 

29 
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Table 3.  Dermal irritation and sensitization studies    

Test Article  Concentration/Dose Test Population/System Procedure Results Reference 
lotion containing 0.15% 
Caprylhydroxamic Acid 
(also, 72.35% water; 5% 
caprylic/ capric triglyceride; 
5% isopropyl myristate; 
4.5% arachidyl alcohol (and) 
behenyl alcohol (and) 
arachidyl glucoside; 4% 
petrolatum; 3% cetyl 
alcohol; 3% stearyl alcohol; 
3% glycerin) 

applied neat; 0.2 ml the following 8 studies 
used the same Panel, 
with the same testing 
dates 
  
114 subjects were 
selected; 104 subjects 
completed the study 
(subjects discontinued 
for personal and reasons, 
and not due to the test 
material) 

HRIPT 
induction: 24-h occlusive patch  (¾ in x ¾ in) applied to the 
upper back 3 x/wk for 3 wks, for a total of 9 applications; test 
sites were evaluated 24 or 48 h after patch removal 
challenge: after a 2-wk non-treatment period, a 24-h patch was 
applied to a previously untreated test site on the back; 
challenge sites were evaluated on Day 1 and Day 3 post-
application I most subjects; however, some subjects (#20-51) 
were evaluated on Day 1 and Day 2 

Subject #10 exhibited barely perceptible erythema (induction 
patches 2and 3); mild erythema with mild edema (induction 
patch 4); moderate erythema with moderate edema (induction 
patch 5), resulting in the discontinuation of subsequent patch 
applications; it was the opinion of the researchers that this 
pattern of skin reactivity was indicative of a pre-existing 
hypersensitivity to 1 or more ingredients in the formulation 
 
Subject #42 had reactions during induction and at challenge: 
barely perceptible erythema (induction patches 8 and 9); 
barely perceptible erythema (Day 1 post-challenge); mild 
erythema and edema  (Day 2 post-challenge) 
 
Several subjects had reactions during induction, but not at 
challenge: 
- subject #12: mild erythema with mild edema (patch 8); 
barely perceptible erythema (patch 9) 
- subject #73:  barely perceptible erythema (patch 6) 
- subject #97: barely perceptible erythema (patches 4 and 5) 
- subject #105: barely perceptible erythema (patch 2)  
 
The researchers concluded “no clinically significant potential 
for dermal irritation or allergic contact sensitization,” adding 
that “neither the number of responses or the peak level of 
these responses were inconsistent with similar diluted 
formulations evaluated under repetitive, occlusive patch 
conditions” 
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water-in-oil (W/O) thick 
balm containing 0.15% 
Caprylhydroxamic Acid 
(also, 66.35% water; 10% 
sunflower seed oil; 10% 
isopropyl palmitate; 5% 
petrolatum; 3.5% 
octyldodecanol (and) 
octyldodecyl xyloside (and) 
PEG-30 dipolyhydroxy-
stearate; 3% glycerin; 2% 
beeswax) [concentrations 
stated as provided] 

applied neat; 0.2 ml (see above) HRIPT – same protocol as above Subject #10 exhibited mild erythema with mild edema 
(induction patch 4) and moderate erythema with moderate 
edema (induction patch 5), resulting in the discontinuation of 
subsequent patch applications; same comment by the 
researchers as given above 
 
Subject #42 had reactions during induction and at challenge: 
barely perceptible erythema (induction patches 5-9; mild 
erythema with mild edema  (Day 2 post-challenge) 
 
Two subjects exhibited barely perceptible erythema reactions 
during induction, but not at challenge: 
- subject #12: patches 8 and 9  
- subject #97: patches 4 and 5 
 
The researcher concluded the test article “did not indicate[d] a 
clinically significant potential for dermal irritation or allergic 
contact sensitization,” citing the same reasoning as above 

32 
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Table 3.  Dermal irritation and sensitization studies    

Test Article  Concentration/Dose Test Population/System Procedure Results Reference 
“wipe juice” containing 
0.15% Caprylhydroxamic 
Acid (also, 94.85% water; 
3% propanediol; 2% 
polysorbate 20) 

applied neat; 0.2 ml (see above) HRIPT – same protocol as above Subject #42 had reactions during induction and at challenge: 
barely perceptible erythema ( patches 6 and 8); mild erythema 
with mild edema  (Day 2 post-challenge) 
 
Subject #97 exhibited barely perceptible erythema following 
induction patches 4 and 5; no reactions were seen at challenge 
 
The researchers concluded the test material “indicated no 
clinically significant potential for dermal irritation or allergic 
contact sensitization,” citing the same reasoning as above 
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formulation containing 5% 
Caprylhydroxamic Acid (and 
30% hexanediol; 65% 
propanediol) 

tested as a 6% 
dilution with distilled 
water (resultant test 
concentration – 0.3% 
Caprylhydroxamic 
Acid); 0.2 ml 

(see above) HRIPT - same protocol as above Subject #42 had reactions during induction and at challenge: 
barely perceptible erythema ( induction patches 4 and 8); mild 
erythema (patch 9); barely perceptible erythema (Day 1 post-
challenge); mild erythema with mild edema (Day 2 post-
challenge) 
 
Several subjects had reactions during induction, but not at 
challenge: 
Subject #12:  moderate erythema with mild edema (patch 7); 
patching was moved to an adjacent site 
Subject #28:  barely perceptible erythema (patch 5) 
Subject #52:  barely perceptible erythema (patch 3) 
Subject #73:  mild erythema (patch 6); barely perceptible 
erythema (patches 7-9) 
Subject #97:  barely perceptible erythema (patches 4 and 5) 
Subject #105:  barely perceptible erythema (patches 2 and 3); 
this subject completed induction, but was not challenged 
 
The researchers concluded the test material “indicated no 
clinically significant potential for dermal irritation or allergic 
contact sensitization,” citing the same statement as above 

34 

formulation containing 7.5% 
Caprylhydroxamic Acid (and 
92.5% propanediol) 

tested as a 4% 
dilution with distilled 
water (resultant test 
concentration – 0.3% 
Caprylhydroxamic 
Acid); 0.2 ml 

(see above) HRIPT – same protocol as above Subject #42 had reactions during induction and at challenge: 
barely perceptible erythema (induction patches 4 – 8); mild 
erythema with mild edema (Day 2 post-challenge) 
 
Several subjects had reactions during induction, but not at 
challenge: 
Subject #12: barely perceptible erythema (patch 8) 
Subject #52: barely perceptible erythema (patch 3) 
Subject #73: barely perceptible erythema (patches 6 - 8) 
Subject #97: barely perceptible erythema (patches 3 and 6); 
mild erythema with mild edema (patches 4 and 5) 
 
The researchers concluded the test material “indicated no 
clinically significant potential for dermal irritation or allergic 
contact sensitization,” citing the same statement as above 

35 
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Table 3.  Dermal irritation and sensitization studies    

Test Article  Concentration/Dose Test Population/System Procedure Results Reference 
formulation containing 10% 
Caprylhydroxamic Acid (and 
75% glyceryl caprylate and 
15% glycerin)  

tested as a 3% 
dilution with distilled 
water (resultant test 
concentration – 0.3% 
Caprylhydroxamic 
Acid); 0.2 ml 

(see above) HRIPT – same protocol as above Subject #42 had reactions during induction and at challenge: 
barely perceptible erythema (induction patches 5, 6, and 8); 
mild erythema (patch 9); barely perceptible erythema (Day 1 
post-challenge); mild erythema with mild edema (Day 2 post-
challenge) 
 
Several subjects had reactions during induction, but not at 
challenge: 
Subject #12: barely perceptible erythema (patches 4 and 5) 
Subject #28: barely perceptible erythema (patch 5) 
Subject #44: barely perceptible erythema (patch 7); 
discontinued study at this point 
Subject #52: barely perceptible erythema (patches 3 and 4) 
Subject #73: barely perceptible erythema (patches 5 - 7) 
Subject #97: mild erythema with mild edema (patches 3 - 5); 
barely perceptible erythema (patches 6 - 8) 
 
The researchers concluded the test material “indicated no 
clinically significant potential for dermal irritation or allergic 
contact sensitization,” citing the same statement as above 
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formulation containing 15% 
Caprylhydroxamic Acid (and 
70% phenoxyethanol; 7.5% 
methylpropanediol; 7.5% 
water) 

tested as a 2% 
dilution with distilled 
water (resultant test 
concentration – 0.3% 
Caprylhydroxamic 
Acid); 0.2 ml 

(see above) HRIPT – same protocol as above Subject #42 had reactions during induction and at challenge: 
barely perceptible erythema (induction patches 5, 6, and 8); 
mild erythema (patch 9); barely perceptible erythema (Day 1 
post-challenge); mild erythema with mild edema (Day 2 post-
challenge) 
 
Several subjects had reactions during induction, but not at 
challenge: 
Subject #12: moderate erythema with mild edema (patch 7); 
patching was moved to an adjacent site 
Subject #28: barely perceptible erythema (patch 5) 
Subject #52: barely perceptible erythema (patch 3) 
Subject #73: barely perceptible erythema (patches 6 and 7) 
Subject #97: mild erythema with mild edema (patches 3 - 5); 
barely perceptible erythema (patch 6) 
 
The researchers concluded the test material “indicated no 
clinically significant potential for dermal irritation or allergic 
contact sensitization,” citing the same statement as above 

37 
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Table 3.  Dermal irritation and sensitization studies    

Test Article  Concentration/Dose Test Population/System Procedure Results Reference 
formulation containing 15% 
Caprylhydroxamic Acid (and 
71% caprylyl glycol and 
14% glycerin) 

tested as a 2% 
dilution with distilled 
water (resultant test 
concentration – 0.3% 
Caprylhydroxamic 
Acid); 0.2 ml 

(see above) HRIPT – same protocol as above Subject #42 had reactions during induction and at challenge: 
barely perceptible erythema following induction patches 5 - 8; 
barely perceptible erythema Day 2 post-challenge 
 
Several subjects had reactions during induction, but not at 
challenge: 
Subject #12: moderate erythema with mild edema (patch 7); 
patching was moved to an adjacent site 
Subject #73: barely perceptible erythema (patches 6 - 8) 
Subject #97: mild erythema with mild edema (patches 3 - 5); 
barely perceptible erythema (patches 6 - 8) 
 
The researchers concluded the test material “indicated no 
clinically significant potential for dermal irritation or allergic 
contact sensitization,” citing the same statement as above 

38 

Caprylhydroxamic Acid, 
100%  

amount applied not 
stated 

52 subjects HRIPT 
induction: 24-h semi-occlusive patch  (1 in x 1 in) applied to 
the upper back 3 x/wk for 3 wks, for a total of 9 applications; 
test sites were evaluated 24 or 48 h after patch removal 
challenge: after a 2-wk non-treatment period, a 24-h patch was 
applied to a previously untreated test site on the back; test sites 
were evaluated upon patch removal and at 48 and 72 h 

not an irritant or sensitizer  
no reactions were reported during induction or at challenge 

30 

 
Abbreviations:  HRIPT - human repeated insult patch test; MTT - 3-[4,5-dimethylthiazol-2-yl]-2,5-diphenyltetrazolium bromide ; OECD - Organisation for Economic Co-operation; TG - test guideline 
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Table 4.  Summary of reactions observed by one Panel of HRIPT subjects to various test formulations containing Caprylhydroxamic Acid 
Test Formulation Other Ingredients  Subject #10 Subject #12 Subject #28 Subject #42 Subject #44 Subject #52 Subject #73 Subject #97 Subject #105 
formulations tested neat – contained 0.15% Caprylhydroxamic Acid 
lotion containing 0.15% 
Caprylhydroxamic Acid31 

72.35% water; 
5% caprylic/ capric triglyceride; 
5% isopropyl myristate; 
4.5% arachidyl alcohol (and) behenyl 
alcohol (and) arachidyl glucoside; 
4% petrolatum; 
3% cetyl alcohol;  
3% stearyl alcohol;  
3% glycerin 

0.5 (P2 -3) 
1E1 (P4) 
2E2 (P5) 

disc (P6+) 

1E1 (P8) 
0.5 (P9) 

 0.5 (P8-9) 
0.5 (D1) 
1E1 (D2) 

 

  0.5 (P6) 0.5 (P4-5) 0.5 (P2) 

water-in-oil (W/O) thick 
balm containing 0.15% 
Caprylhydroxamic Acid32 

66.35% water 
10% sunflower seed oil 
10% isopropyl palmitate 
5% petrolatum 
3.5% octyldodecanol (and) 
octyldodecyl xyloside (and) PEG-30 
dipolyhydroxystearate 
3% glycerin 
2% beeswax 

1E1 (P4) 
2E2 (P5) 

disc (P6+) 

0.5 (P8-9)  0.5 (P5-9) 
1E1 (D2) 

   0.5 (P4-5)  

“wipe juice” containing 
0.15% Caprylhydroxamic 
Acid33 

94.85% water;  
3% propanediol;  
2% polysorbate 20 

   0.5 (P 6,8) 
1E1 (D2) 

   0.5 (P4-5)  

tested as dilutions with distilled water; resulting test concentration – 0.3% Caprylhydroxamic Acid 
formulation containing 
5% Caprylhydroxamic 
Acid; tested as a 6% 
dilution34 

30% hexanediol;  
65% propanediol 

 2E1 (P7)  
(patching 
moved to 

adjacent site) 

0.5 (P5) 0.5 (P4,8) 
1 (P9) 

0.5 (D1) 
1E1 (D2) 

 0.5 (P) 1 (P6) 
0.5 (P7-9) 

0.5 (P4-5) 0.5 (P2-3) 

formulation containing 
7.5% Caprylhydroxamic 
Acid; tested as a 4% 
dilution35 

92.5% propanediol  0.5 (P 8)  0.5 (P 4-8) 
1E1 (D2) 

 0.5 (P3) 0.5 (P6-8) 0.5 (P3) 
1E1 (P4-5) 
0.5 (P6) 

 

formulation containing 
10% Caprylhydroxamic 
Acid  (tested as a 3% 
dilution)36 

75% glyceryl caprylate; 
15% glycerin 

 0.5 (P4-5) 0.5 (P5) 0.5 (P5-6, 8) 
1 (P9) 

0.5 (D1) 
1E1 (D2) 

0.5 (P7)  
did not 

continue study 

0.5 (P3-4) 0.5 (P5-7) 1E1 (P3-5) 
0.5 (P6-8) 

 

formulation containing 
15% Caprylhydroxamic 
Acid (tested as a 2% 
dilution)37 

70% phenoxyethanol; 
7.5% methylpropanediol; 
7.5% water 

 2E1 (P 7) 
(patching 
moved to 

adjacent site 

0.5 (P5) 0.5 (P5-6, 8) 
1 (P9) 

0.5 (D1) 
1E1 (D2) 

 0.5 (P3) 0.5 (P6-7) 1E1 (P3-5) 
0.5 (P6) 

 

formulation containing 
15% Caprylhydroxamic 
Acid; tested as a 2% 
dilution38 

71% caprylyl glycol; 
14% glycerin 

 2E1 (P 7) 
(patching 
moved to 

adjacent site 

 0.5 (P5-8) 
0.5 (D2) 

  0.5 ((P6-8) 1E1 (P3-5) 
0.5 (P6-8) 

 

 
Abbreviations:  D –day post-challenge; disc – discontinued patching for this formulation; E  - edema; P – induction patch 
Key to reaction scores:  0.5 = barely perceptible; 1 = mild; 2 = moderate 
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Table 5.  Patch test results in patients with compromised skin that had suspected contact allergy to a new moisturizer formulation41 
 New Moisturizer Formulation      
 cream oily cream lotion      
+++ 6 7 4      
++ 13 11 10      
+ 13 15 12      
?+ 2 1 2      
negative 0 2 1      
irritant reaction 0 0 0      
no. tested 34 36 29      
 Caprylhydroxamic Acid (or its potassium salt) 
 0.001% 0.0032% 0.01% 0.032% 0.10% 0.32% 1.0% 3.2% 
+++ 0 0 0 0 1 4 10 9 
++ 0 0 0 3 6 15 21 6 
+ 0 0 1 14 18 17 7 0 
?+ 0 1 3 6 10 2 1 1 
negative 7 6 8 16 4 1 0 0 
irritant reaction 0 0 0 0 0 0 0 0 
no. tested 7 7 12 39 39 39 39 16 
 Preservative Mixture     
 0.05% 0.15% 0.5% 1.5%     
+++ 0 0 2 5     
++ 2 3 6 10     
+ 7 8 10 16     
?+ 0 8 10 4     
negative 30 18 10 3     
irritant reaction 0 2 1 1     
no. tested 39 39 39 39     
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Caprylhydroxamic Acid – 2019 VCRP data 
 
 

CAPRYLHYDROXAMIC ACID 01A - Baby Shampoos 1 
CAPRYLHYDROXAMIC ACID 01B - Baby Lotions, Oils, Powders, and Creams 4 
CAPRYLHYDROXAMIC ACID 01C - Other Baby Products 1 
CAPRYLHYDROXAMIC ACID 03A - Eyebrow Pencil 5 
CAPRYLHYDROXAMIC ACID 03D - Eye Lotion 5 
CAPRYLHYDROXAMIC ACID 03F - Mascara 1 
CAPRYLHYDROXAMIC ACID 03G - Other Eye Makeup Preparations 3 
CAPRYLHYDROXAMIC ACID 04A - Cologne and Toilet waters 1 
CAPRYLHYDROXAMIC ACID 05A - Hair Conditioner 3 
CAPRYLHYDROXAMIC ACID 05F - Shampoos (non-coloring) 8 

CAPRYLHYDROXAMIC ACID 
05G - Tonics, Dressings, and Other Hair Grooming 
Aids 1 

CAPRYLHYDROXAMIC ACID 05I - Other Hair Preparations 5 
CAPRYLHYDROXAMIC ACID 07B - Face Powders 3 
CAPRYLHYDROXAMIC ACID 07C - Foundations 2 
CAPRYLHYDROXAMIC ACID 07E - Lipstick 2 
CAPRYLHYDROXAMIC ACID 07I - Other Makeup Preparations 1 
CAPRYLHYDROXAMIC ACID 10A - Bath Soaps and Detergents 2 
CAPRYLHYDROXAMIC ACID 10E - Other Personal Cleanliness Products 2 
CAPRYLHYDROXAMIC ACID 11E - Shaving Cream 1 
CAPRYLHYDROXAMIC ACID 12A - Cleansing 15 
CAPRYLHYDROXAMIC ACID 12C - Face and Neck (exc shave) 53 
CAPRYLHYDROXAMIC ACID 12D - Body and Hand (exc shave) 15 
CAPRYLHYDROXAMIC ACID 12F - Moisturizing 36 
CAPRYLHYDROXAMIC ACID 12G - Night 6 
CAPRYLHYDROXAMIC ACID 12H - Paste Masks (mud packs) 33 
CAPRYLHYDROXAMIC ACID 12J - Other Skin Care Preps 18 
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