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Initially, it should be noted that the title of this safety assessment has been changed from Organo-Titanium Ingredients to
Titanium Complexes. This change was in response to the Panel’s lengthy discussion on the chemistry of ingredients
comprising this group at the June 4-5, 2018 Expert Panel meeting. Also at that meeting, upon the completion of the
Panel’s discussions on the safety of these ingredients, an Insufficient Data Announcement (IDA) with the following data
requests was issued:
Isopropyl Titanium Triisostearate
• 28-day dermal toxicity data
o Depending on the results of this study, additional systemic toxicity data may be needed
• Mammalian genotoxicity data
Titanium Citrate, Titanium Ethoxide, Titanium Isostearates, and Titanium Salicylate
• Use concentration data
• Method of manufacture and impurities
• 28-day dermal toxicity data; depending on the results of this study, additional systemic toxicity data may be
needed
• Skin irritation and sensitization data at cosmetic use concentrations
The following data (organo092018data1) on black iron oxide with 2% Isopropyl Titanium Triisostearate were received in
response to this announcement: (1) Acute oral toxicity (rats), (2) Skin irritation (rabbits), and (3) Ocular irritation (rabbits).
These studies are highlighted within the text of the Draft Tentative Report. Neither 28-dermal toxicity data nor mammalian
genotoxicicty data were submitted for Isopropyl Titanium Triisostearate. No data were submitted with regards to the needs
for Titanium Citrate, Titanium Ethoxide, Titanium Isostearates, or Titanium Salicylate.
Also included in this package for your review are the draft tentative report (organo092018rep), CIR report history
(organo092018hist), flow chart (organo092018flow), literature search strategy (organo092018strat), ingredient data profile
(organo092018prof), 2018 FDA VCRP data (organo092018FDA), minutes from the June 4-5, 2018 Panel Meeting
(organo092018min), and comments that were received frorn the Personal Care Products Council (Council) prior to the June
Panel meeting (organo092018pcpc). The Council’s comments have been addressed.
After reviewing these documents, if the available data are deemed sufficient to make a determination of safety, the Panel
should issue a Tentative Report with a safe as used, safe with qualifications, or unsafe conclusion. If the available data are
yet insufficient, the Panel should issue a Tentative Report with an insufficient data conclusion, specifying the data needs in
the discussion section of the report. The Panel should also identify issues to be addressed in the Discussion.
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CIR History of:
Organo-Titanium Ingredients
A Scientific Literature Review (SLR) on Organo-Titanium Ingredients was issued on March 13, 2018.
Draft Report, Teams/Panel: June 4-5, 2018
The draft report also contains the following data that were received from the Council before/after announcement of
the SLR: use concentration data on Organo-Titanium Ingredients; a human skin irritation test on a concealer
containing 0.4% Isopropyl Titanium Triisostearate; a human maximization test on a foundation containing 0.4%
Isopropyl Titanium Triisostearate; an in vitro ocular irritation assay on foundation topcoats containing 0.102%
Isopropyl Titanium Triisostearate; a human phototoxicity test on a pressed powder containing 0.004% Isopropyl
Titanium Triisostearate; and an HRIPT on a foundation topcoat containing 0.102% Isopropyl Titanium
Triisostearate. These data are included in the Draft Report, and comments that were received from the Council have
been addressed.
After discussing the data included in the Draft Report, the Panel issued an Insufficient Data Announcement (IDA)
with the following data requests:
Isopropyl Titanium Triisostearate
• 28-day dermal toxicity data
o Depending on the results of this study, additional systemic toxicity data may be needed
• Mammalian genotoxicity data
Titanium Citrate, Titanium Ethoxide, Titanium Isostearates, and Titanium Salicylate
• Use concentration data
• Method of manufacture and impurities
• 28-day dermal toxicity data; depending on the results of this study, additional systemic toxicity data may be
needed
• Skin irritation and sensitization data at cosmetic use concentrations
Draft Tentative Report, Teams/Panel: September 24-25, 2018
The following data on black iron oxide with 2% Isopropyl Titanium Triisostearate were received in response to the
IDA: (1) Acute oral toxicity (rats), (2) Skin irritation (rabbits), and (3) Ocular irritation (rabbits). These data have
been added to the safety assessment. Comments that were received from the Council prior to the June Panel
meeting have been addressed.
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[Organotitanium Ingredients–1/8/2018; 8/6-7/2018]
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LINKS
InfoBase (self-reminder that this info has been accessed; not a public website) - http://www.personalcarecouncil.org/science-safety/line-infobase
ScfFinder (usually a combined search for all ingredients in report; list # of this/# useful) - https://scifinder.cas.org/scifinder
PubMed (usually a combined search for all ingredients in report; list # of this/# useful) - http://www.ncbi.nlm.nih.gov/pubmed
Toxnet databases (usually a combined search for all ingredients in report; list # of this/# useful) – https://toxnet.nlm.nih.gov/ (includes Toxline; HSDB; ChemIDPlus; DAR;
IRIS; CCRIS; CPDB; GENE-TOX)
FDA databases – http://www.accessdata.fda.gov/scripts/cdrh/cfdocs/cfcfr/cfrsearch.cfm (CFR); then,
list of all databases: http://www.fda.gov/ForIndustry/FDABasicsforIndustry/ucm234631.htm; then,
http://www.accessdata.fda.gov/scripts/fcn/fcnnavigation.cfm?rpt=eafuslisting&displayall=true (EAFUS);
http://www.fda.gov/food/ingredientspackaginglabeling/gras/default.htm (GRAS);
http://www.fda.gov/food/ingredientspackaginglabeling/gras/scogs/ucm2006852.htm (SCOGS database);
http://www.accessdata.fda.gov/scripts/fdcc/?set=IndirectAdditives (indirect food additives list);
http://www.fda.gov/Drugs/InformationOnDrugs/default.htm (drug approvals and database);
http://www.fda.gov/downloads/AboutFDA/CentersOffices/CDER/UCM135688.pdf (OTC ingredient list);
http://www.accessdata.fda.gov/scripts/cder/iig/ (inactive ingredients approved for drugs)
EU (European Union); check CosIng (cosmetic ingredient database) for restrictions and SCCS (Scientific Committee for Consumer Safety) opinions http://ec.europa.eu/growth/tools-databases/cosing/
ECHA (European Chemicals Agency – REACH dossiers) – http://echa.europa.eu/information-on-chemicals;jsessionid=A978100B4E4CC39C78C93A851EB3E3C7.live1
IUCLID (International Uniform Chemical Information Database) - https://iuclid6.echa.europa.eu/search
OECD SIDS documents (Organisation for Economic Co-operation and Development Screening Info Data Sets)- http://webnet.oecd.org/hpv/ui/Search.aspx
HPVIS (EPA High-Production Volume Info Systems) - https://ofmext.epa.gov/hpvis/HPVISlogon
NICNAS (Australian National Industrial Chemical Notification and Assessment Scheme)- https://www.nicnas.gov.au/
NTIS (National Technical Information Service) - http://www.ntis.gov/
NTP (National Toxicology Program ) - http://ntp.niehs.nih.gov/
WHO (World Health Organization) technical reports - http://www.who.int/biologicals/technical_report_series/en/
FAO (Food and Agriculture Organization of the United Nations) - http://www.fao.org/food/food-safety-quality/scientific-advice/jecfa/jecfa-additives/en/ (FAO);
FEMA (Flavor & Extract Manufacturers Association) - http://www.femaflavor.org/search/apachesolr_search/
Web – perform general search; may find technical data sheets, published reports, etc
ECETOC (European Center for Ecotoxicology and Toxicology Database) - http://www.ecetoc.org/
Botanical Websites, if applicable
Dr. Duke’s https://phytochem.nal.usda.gov/phytochem/search
Taxonomy database - http://www.ncbi.nlm.nih.gov/taxonomy
GRIN (U.S. National Plant Germplasm System) - https://npgsweb.ars-grin.gov/gringlobal/taxon/taxonomysimple.aspx
Sigma Aldrich plant profiler http://www.sigmaaldrich.com/life-science/nutrition-research/learning-center/plant-profiler.html

Fragrance Websites, if applicable
IFRA (International Fragrance Association) – http://www.ifraorg.org/
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RIFM (the Research Institute for Fragrance Materials) should be contacted
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Day 1 of the June 4-5, 2018 CIR Expert Panel Meeting – Dr. Belsito’s Team

Titanium Complexes Ingredients
DR. BELSITO: Okay, great. Let’s move on to the organo-titanium ingredients. This is the first
time we’re seeing these. And in addition to what was in our report, we did get some Wave 2 data on isopropyl
titanium triisostearate, which seems to be the only one that is in cosmetic use.
And my first question to Dan is, is this a proper group? Because looking at these, they look all
extremely different to me, other than the fact that there is titanium someplace in them. And the only data we have is
on the isopropyl titanium triisostearate, and can we read across with that?
DR. LIEBLER: It’s the only one used.
DR. BELSITO: It’s the only one used, too, but it’s the only data. So, can we read across from
that? Because molecularly these things look totally different to me.
DR. LIEBLER: Hang on, I’m looking to see if I didn’t have a note.
DR. KLAASSEN: That’s the way I saw it too.
DR. LIEBLER: Don, I did consider your issue, because I knew you would ask me about did
these things all belong. And I felt that the driver here was the titanium. And therefore, the diversity in the organic
piece was acceptable to me. And if things were not going to be supported, they would be insufficient, rather than
thrown out of the report. My logic was to save the titanium.
DR. BELSITO: I’d like to save the titanic.
DR. LIEBLER: We will save the titanium.
DR. BELSITO: Okay. And then the next question is, is there a reason why titanium salicylate is
here and not in our salicylate report?
DR. LIEBLER: The titanium probably. I mean, I would argue that it would be in this report, not
the salicylate report.
DR. BELSITO: You believe it more appropriately belongs in this one?
DR. LIEBLER: Oh, I think so.
DR. KLAASSEN: I agree.
DR. BELSITO: Okay, just asking these questions. I’m a naive little chemist, learning from the
pros. We did get chemical and physical properties on the triisostearate in Wave 2. It’s not likely to be absorbed, so
do we need systemic tox endpoints? We have a negative Ames but no mammalian. I mean, we really have very
limited data here. But we don’t have impurities on the isostearate.
MR. JOHNSON: Dr. Belsito, we did receive impurities data on a titanium compound that’s used
in the manufacture of isopropyl titanium triisostearate.
DR. BELSITO: Did I miss that in Wave 2.
DR. SNYDER: Wave 2. Yeah.
DR. BELSITO: Oh yeah, okay.
DR. LIEBLER: These are impurities in an intermediate, in the manufacture of the triisostearate,
the isopropoxide. And it’s better than nothing. It’s not ideal.
DR. BELSITO: I guess the question is, given what we have on physical properties and
impurities, would we expect dermal absorption because we basically have no toxicity data? And this is just for the
triisostearate, because we essentially have no data on any of the others. And we have a negative Ames for the
triisostearate, but we do not have a mammalian.
We have an HRIPT that clears the skin use for the triisostearate, so my due diligence is done. It’s
safe for sensitization. But I need your input for other tox endpoints, the fact that we have no data on them.
DR. LIEBLER: The triisostearate’s a little under 1000 molecular weight. It’s a triisostearate.
It’s arguably within the range where absorption would be low, but I can’t say it’s not going to be absorbed.
DR. BELSITO: Twenty-eight day dermal needed?
DR. LIEBLER: Yeah.
DR. SNYDER: Yeah. This is the first time we’ve seen it, so we can just go with our normal.
DR. BELSITO: Okay. So, triisostearate we needed 28-day dermal. And if absorbed, other
toxicity endpoints. Do we need a mammalian genotox? All we have is Ames.
DR. LIEBLER: Yes.
DR. BELSITO: Okay. So, the triisostearate is insufficient for 28-day dermal. And depending
upon if there’s absorption, other toxicity endpoints may be needed, and a genotox and mammalian system.
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We have no data on any of the others. Are we able to read across from the triisostearate to those;
or are those data insufficient?
DR. LIEBLER: The only one I would be comfortable reading across would be the titanium
isostearates. In general, I don’t like reading across when there are inorganic’s involved. I think that these
compounds will be probably pretty similar, in terms of the titanium part of their toxicology. And it’s going to be
ADME differences between these. I mean, the citrate ethoxide is just ethanol, basically, a salicylate. Those aren’t
going to be significant drivers of any health effects of these.
I think we should ask for the relevant data on all of these. And if we don’t get them, they’re going
to be insufficient. I don’t think we can do a lot of read across.
DR. EISENMANN: My question is, if titanium is what is holding this group together, do you
want to see data on titanium? Should he look for genotoxicity on titanium? Because if you pull off the isostearate
groups, the organic part -DR. LIEBLER: I’m not sure how relevant those would be. These are all going to be titanium +4
molecules. Your chemistry description, I think, is a little too vague and suggest that there are a lot of different
oxidations states with these materials. And I don’t think that’s true. I mean, it’s true that titanium has multiple
oxidation states, but from looking into these, these all appear to be Ti+4.
To get back to Carol’s question, are there other Ti+4 relevant compounds for which genotox data
could be useful read across. I’m not sure, but they would be salts. And these aren’t really like salts, these are almost
more sort of coordinate -- they use the term almost covalent. But they’re coordinate bonded molecules that might
have very different effects on how the titanium behaves.
I wouldn’t want to try and bring in titanium salt data and try and use that to read across for
genotox. In general, I don’t like read across with inorganics, it’s just too unpredictable.
DR. BERGFELD: Can I ask a question. Titanium is now used as a sunblock, and there’s lot of
information in the OTC/FDA group regarding titanium.
DR. BELSITO: But we determined titanium dioxide is very different from this titanium.
DR. BERGFELD: I know but -- that’s what I’m asking because there is a titanium salicylate.
DR. BELSITO: I know, but -DR. BERGFELD: And the photosensitivity studies demonstrate that it does absorb.
DR. BELSITO: But I thought it was noted that the valency of this titanium was quite different
from titanium dioxide, which is why we weren’t including this in the report, is that correct?
DR. LIEBLER: Titanium dioxide is also +4, but it’s just titanium bound into oxygen as opposed
to these alkoxy substituents; and those are really chemically pretty different. So, titanium dioxide’s really pretty
inert. And that’s one of the values of it.
DR. BERGFELD: Is the titanium salicylate though -- is that different? I’m not a chemist.
DR. LIEBLER: Yeah.
DR. BERGFELD: Than titanium dioxide?
DR. LIEBLER: Right. Right. Titanium dioxide, think of it as titanium with two tightly bonded
oxygen, double-bonded oxygen. That’s sort of what titanium dioxide kind of looks like.
These are these four coordinate complexes of titanium. They can exchange ligands more readily.
Whereas, the titanium dioxide is titanium dioxide; it’s pretty insoluble, which is one of the other reason why it
works for a sunscreen, et cetera.
But these are really different molecules. I would not want to bring titanium dioxide data in to try
and read across to anything in this report. I don’t think it would help us.
DR. BERGFELD: Right. I’d just like to make another statement. The FDA dealt with the
sunscreen absorbers and blockers basically for years, the titanium and zinc. And they did not clarify them as FDA
approved for the OTC, I think until more recently. And the reason being was, the companies producing these
products made nanoparticles.
And so instead of having something that was sitting on the surface of the skin it now penetrated
and it was toxic. So, in these smaller particles, there is absorption and there is at least localized toxicity if not
systemic. And there is data on that.
DR. SADRIEH: No, nanoscale titanium dioxide does not penetrate the skin. We’ve done studies
on that.
DR. BERGFELD: Is that where it stands right now?
DR. SADRIEH: Yes. Yes.
DR. LIEBLER: It doesn’t penetrate the stratum corneum?
DR. SADRIEH: It does not.
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DR. LIEBLER: Okay.
DR. SADRIEH: No.
DR. BERGFELD: I went to one of their big conferences and they just demonstrated it on -- like
microscopy and other studies said it did locally.
DR. SADRIEH: Well, I don’t know, I mean we did a study on pigs and it didn’t go through the
skin. I don’t know what new studies they -- titanium dioxide, that’s what I wanted to say.
I just had a question. The question was raised initially about grouping them together; and you said
it was okay to group them together, but you don’t like to do read across from them.
DR. LIEBLER: No, no, no. I didn’t mean -- when I was asked about grouping them together, I
was really asking about including them in the report.
And yes, I think we can include them in the report, because they’re in the dictionary. They’re all
organo-titanium compounds. That doesn’t mean necessarily that I’m withdrawing the judgement that they are
chemically similar enough to read across the data between them. Does that make sense? No?
DR. SADRIEH: I guess I don’t know. You’re saying that some data for some and -- normally
you don’t have data on all the things that you group anyway. So, you take data from some and then you apply it to
all of them. I mean, in my opinion, your reports are such that when you group them together, you are doing read
across.
DR. LIEBLER: No. No, that’s not true. It’s a different consideration. Having them in the
report means that they have some unifying feature that justifies their grouping. And the unifying feature might be a
chemical part of a molecule, in this case the titanium part. It also might be use, some combination of those.
But that doesn’t necessarily mean that we can read across all of the ingredients in the report, or
even most of the ingredients in the report. It doesn’t necessarily apply. That’s yet another bar beyond grouping
them together in the report.
DR. BELSITO: Okay. So, let me go back. What I’m hearing Dan, is that you feel, in terms of
these five ingredients, that we can read across all of the information we have on isopropyl titanium triisostearate
which is really the only one we have information on -DR. LIEBLER: Right.
DR. BELSITO: -- to titanium isostearate.
DR. LIEBLER: Correct.
DR. BELSITO: However, the citrate, the ethoxide and the salicylate, the data cannot be used to
read across from.
DR. LIEBLER: I think that’s right.
DR. BELSITO: Okay. And what we are saying, is that for the isopropyl titanium triisostearate
and titanium isostearate, what we need is a 28-day dermal. And if absorbed, other toxicity endpoints may be
needed. And we needed a mammalian genotox to clear those two.
For the titanium citrate, we have method of manufacture, but we don’t have impurities. So, we
need impurities. We need concentration of use in cosmetic products. And we need, I presume, a 28-day dermal.
And if absorbed, genotox endpoints. And sensitization at maximum concentration of use.
For the ethoxide and the salicylate, we need all of those plus method of manufacture.
DR. LIEBLER: Correct. We need method of manufacture and impurities for all of them.
DR. BELSITO: Well, we have method of manufacture for citrate.
DR. LIEBLER: Right. Exactly.
MS. FIUME: Dr. Liebler, when you say for all of them, does that include the isostearate and -DR. BELSITO: No, no.
MS. FIUME: -- triisostearate.
DR. BELSITO: No. The triisostearate, we need a 28-day dermal. And if absorbed, other
toxicity endpoints. And we need a mammalian genotox. That’s all we need for the triisostearate and the isostearate.
MS. FIUME: Because this was an IDA, I believe it said the impurities data that were received
were okay, but not ideal. Do you want that to be part of that request; or it passes for the purposes of the report?
DR. LIEBLER: Actually, I take that back. It’s fine. I mean, the real impurity issue is going to
be metals. And we’ve got test data that says the following metals were not detected.
And I should point out that in Wave 2 we do have method of manufacture for the triisostearate,
isopropyl titanium triisostearate. So, I think we’re good there.
DR. BELSITO: Yeah. So that’s why we’re only asking for 28-day dermal and the mammalian
genotox for the triisostearate and the isostearate.
DR. LIEBLER: Yup.
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DR. BELSITO: And for the titanium citrate, we have method of manufacture; we don’t have
impurities. So, we’re asking for impurities, 28-day dermal tox, if absorbed other endpoints, use concentration in
cosmetics, and sensitization irritation at concentration of use. And for the other two we need method of manufacture
plus all of those.
DR. LIEBLER: Correct.
DR. BELSITO: Sorry, I’m a slow typist. Okay, anything else on these titanium ingredients?
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Day 1 of the June 4-5, 2018 CIR Expert Panel Meeting – Dr. Marks’Team

Titanium Complexes Ingredients
is tired.

DR. MARKS: Okay, let’s see next is organo-titanium ingredients. I’m getting the sense my team

DR. HILL: No, I’m doing fine.
DR. MARKS: Good.
DR. HILL: When the coffee wears off I’m toast.
DR. MARKS: Super. This is a draft report; so, this is the first time we review these five organotitanium ingredients. And of course, Tom and Ron, the first question is, are these five organo-titanium ingredients
-- all five of them, do you like them put together the way they are?
DR. HILL: I’m getting there.
DR. MARKS: And then the second question, of course, is what do we need?
DR. HILLS: First of all, they’re misnamed; so, can we start with that. These are not organotitanium compounds.
DR. MARKS: Yeah, citrate, salicylate, yeah. Well, we let you and Bart -DR. HELDRETH: Yeah, what name would you like?
DR. MARKS: Exactly.
DR. HILL: I can tell you as soon as I get there, because I’m pretty sure I wrote down what I
thought they ought to be. They’re not organo-titanium because, by definition, an organo-titanium would have a
carbon-titanium bond, which is possible, but that’s not what we’re seeing here. And I also suggested that we
remove the citrate. And I think there was one more.
DR. MARKS: Let’s get back to -DR. HILL: I’m trying to find the table that has the ingredients listed, so I know which ones I was
suggesting.
DR. SHANK: Page 5.
DR. MARKS: Yes.
DR. HILL: Either page 5 or I dropped down one page.
DR. MARKS: I have page 19. Oh no, that’s the uses. Yeah, page 5 is the one that has the -DR. HILL: Yeah. It was someplace else I marked them, but this is okay.
DR. MARKS: The data profile?
DR. HILL: Yeah, so I suggested that titanium salicylate get gone but go in our salicylates report,
which we haven’t gotten to yet. There’s no reason not to do that. And it doesn’t belong here. And citrate be gone
because that’s just a salt. So, if we just have carboxylic with titanium, those are really just salts.
But when you have the titanium oxygen bridge to an alcoholic OH, like you do in titanium
methoxide where we have four ethers linked or actually in the case of isopropyl titanium triisostearate, you got the
isopropyl oxygen directly linked to the titanium. And then basically OH groups that are esterified with stearates.
I think I suggested something to do with titanium tetraethoxide. I know I have this. Anyway, the
name doesn’t, at this point, matter. We can hash that out later.
DR. MARKS: Well no, I think it’s important.
DR. HILL: But it did go to -- I doubted that the search strategy captured, necessarily, everything
that we wanted based on -DR. MARKS: Well, we’ll see what we need. I think that’s -- let’s get back to the ingredients.
DR. HILL: Well, it’s important because the dictionary name is wrong. When they say, titanium
triisostearate, that’s a screwed-up name.
And that’s part of the problem here. And it’s actually not isopropyl titanium, it’s isopropyloxy
titanium, trioxide, triisostearate. So, the names is a mess, and that kind of screws up the chemistry class.
DR. HELDRETH: For the isopropyl titanium triisostearate, I’m sure Wilbur used that CAS
number.
DR. HILL: Well, I know. And that will catch anything that has a CAS number in it. SciFinder,
if you search by CAS number, will not pick up anything in PubMed that doesn’t have the CAS number associated
with it, unless they’ve changed that recently.
And definitely, most PubMed articles don’t come with CAS numbers attached to chemicals that
are in them. I’m not sure about TOXNET, they probably do most of the time, but I’m not sure. So, you need to
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look about that.

DR. HELDRETH: My understanding, though, is that when you use SciFinder, and you put in a
CAS number, before it searches through the articles, it finds the CAS file, which has the known names that are
associated with that CAS number. And when it searches through the literature, it uses that CAS file.
DR. HILL: If it does, that’s a change from several years ago where it didn’t. So, if it does, that’s
great, then we have better confidence. It wasn’t doing that until fairly recently if that’s the case.
DR. HELDRETH: That’s how it was explained to me by the person that trained us.
DR. HILL: Okay, great. Then they did do that. I always thought they should and I hoped they
would, but -- okay great, so that helps me. Yeah, so then I think I suggested look at what the synonym names are
listed in chemical abstracts and go from there.
But I thought this should be just down to two ingredients, maybe three ingredients. I think the
isostearate, the ethoxide, and the isopropyl titanium triisostearate. I though those were fine. But then the other two
should go because they’re just carboxylic acid salts. And the salicylate could go to there. And I’m not sure about
the citrate.
And the reason that’s important, is because citrate gives you a soluble form you can study titanium
uptake, but there should be nothing about the trafficking of titanium citrate that’s in common with these other guys,
in terms of -- I know Dan hates this word -- but, bio-handling. I don’t think titanium ion has any strong toxicities
that are worrisome.
DR. MARKS: So, back to the ingredients; we’ll get to the name in a minute, back to that. But
Ron Shank, Tom, any problems deleting the titanium citrate and the titanium salicylate? I understand your
reasoning for the titanium salicylate, we do have a salicylate coming up still to review. And then the citrate, you
just didn’t think it belonged in this group.
DR. HILL: No. It’s very disparate from your isopropyloxy triester and the titanium tetraoxide
tetrastearate, basically. Tetraisostearate.
DR. MARKS: That’s a chemistry issue. Ron Shank, or Tom, any comments about that?
DR. SHANK: No.
DR. MARKS: So, the three ingredients that we would be reviewing in this report would be the
isopropyl titanium triisostearate, titanium ethoxide and a titanium isostearates. Okay?
DR. SLAGA: Okay.
DR. HILL: And the structures are given on page 18 and 19, in case anybody needs to look. As
far as I can see they’re correct.
DR. MARKS: So, you don’t like organo-titanium ingredients. What would you suggest?
DR. HILL: I wrote something here. I was still trying to find what I thought, but maybe -- I might
have weaseled a little on this and suggested that you look at what SciFinder had for that isopropyloxy stearate.
And I think it’s going to be named as a titanium tetraoxide derivative.
But that, like I said, is sort of in a side -- what’s much more important is the chemical similarities
in terms of assessing safety. And in this report, most of the systemic data is for delivering that citrate.
But what I wrote down here, is the titanium oxygen bond is much more like the aluminum oxygen
bond in alumina than the sodium oxygen bonds in sodium hydroxide. Or like the sodium oxygen bond in sodium
acetate. So that’s the thing. Those are much tighter, much more covalent-type bonds when you have an alcohol
involved than a carboxylate salt.
DR. MARKS: Okay. So, what are the needs we have? The only one being used, if I have the
use table correct, is the isopropyl titanium triisostearate. Is that correct? Over 500 uses, 573 with a 1.5 percent
concentration on leave-on. The others aren’t used.
DR. ANSELL: So at least that one remained in the family.
DR. HILL: Yeah.
DR. MARKS: Yes. Exactly. Family of three, it’s decreased in size from five.
DR. HILL: My need on that, what I wrote was, an impurities profile or an alternative, might be a
specification sheet from known vendors. Or another alternative might be method of manufacture, enough to give
some idea about potential impurities. Of course, we usually don’t list our needs that way, but.
DR. MARKS: Method of manufacture, impurities -DR. HILL: And impurities is our standard request, yeah.
DR. MARKS: Okay.
DR. HILL: Use concentrations are low, but we really need dermal penetration information. And
what I wrote was dermal bio-handling, by which I mean what happens to this stuff in the skin. I’m not worried
about systemic exposure because the use concentrations are quite low.
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And if not available, search other possible proxy substances that might be -- such as titanium
tetraoxide, mono up to tetraether with at least one of the four groups being a long-chain acyl. So, we have
isostearoyl, some other long-chain acyl. In other words, a fatty acid moiety.
So, if we can see that goes to -- I would just put the structure in with titanium linked to four
oxygen and see what all pops up. And see if you can find some proxys. And I’m saying you, meaning Wilbur,
because the citrate doesn’t work for me.
DR. MARKS: There’s not a lot of data on this compound.
DR. HILL: No, there’s not.
DR. MARKS: So, do we need data on 28-day dermal tox on this, do you think, and go from
there? And then do we need -- we don’t have anything on genotoxic or carcinogenicity.
DR. SLAGA: Well, we have genotox in Wave 2.
DR. MARKS: Oh, okay. Why didn’t I have that.
DR. SLAGA: And we had irritation sensitization data there.
DR. MARKS: Here’s Wave 2. Oh yes, okay. There’s definition chemical properties. That’s
why I didn’t have them listed.
DR. HILL: I knew they were somewhere.
DR. MARKS: Yeah, method of manufacture, impurities analysis. So, we have a lot of stuff on it.
That’s why I didn’t have it listed. I think I put in here safe, yeah. We really don’t -- Wave 2 should address all this
stuff.
DR. SLAGA: I don’t think it was method of manufacture and impurities related to the -DR. MARKS: It says -- here it is.
DR. ANSELL: Yeah, I don’t have the Wave 2, but it says in my summary that Wave 2 will
contain method of manufacture, physiochemical properties, metal analysis of the titanium, and summaries of acute
oral, dermal, ocular and genotox.
DR. MARKS: Yeah, that’s from May 23rd, wave 2. Yes, Jay, I have the same. I’d go back and
look at it, but it looks like we have all the needs. The sensitization data is good. It’s not an irritant. It’s not a
sensitizer. And then I guess, you say, the isopropyl basically represents the other two, the oxide and the isostearate.
DR. HILL: I was a little uncomfortable reading across to the ethoxide. And I wondered if we did
pick up all the information based on the way the searching was done. But we had a CAS number, so. But it’s hard
for me to believe there isn’t some more tox data out for that substance than what we’ve got.
So, my request was put that substance in, find the chemical synonyms that pop up in chemical
abstracts, and make sure we search those by text in the other databases and see what you can come up with.
Although I would think, any studies that have been done on that, if you search it by CAS number
and it is in fact using those synonyms, that should catch anything that’s in the open regular literature. I saw Wilbur
came in.
DR. HELDRETH: I can run a structure search just to make sure that that’s not something that -DR. HILL: I didn’t know if we had that capability or not. But if we -- okay, great.
DR. HELDRETH: Yes. I can run structure search in SciFinder and just put our groups out there.
DR. HILL: Technically, when I log onto SciFinder, I’m supposed to sort of hit the link that says
I’m not doing the search for anything other than academic. And I’m not sure they count this.
DR. HELDRETH: I’ll run a structure search just to back up and make sure we captured it all.
DR. HILL: It’s irritating, but that money is what keeps them in business.
DR. MARKS: I think we can move forward as safe with the isopropyl titanium triisostearate with
wave 2 data. We basically got all those things filled in. But the ethoxide and the isostearate, you wouldn’t feel
comfortable reading across?
DR. HILL: No, I don’t.
DR. MARKS: And it’s unlikely we’re going to get -- those are not being used, is that correct?
MR. JOHNSON: Correct.
DR. MARKS: So, it’s unlikely we’re going to get any data on it. Do we do a split conclusion of
this; safe for the isopropyl titanium triisostearate and insufficient data for the ethoxide and the isostearate?
DR. HELDRETH: If you’ll have insufficiencies, this is the draft report stage -DR. MARKS: Yeah, it will be an ISA announcement, yeah.
DR. HELDRETH: -- we’ll put an IDA out, yeah.
DR. MARKS: Insufficient Data Announcement, yeah.
DR. ANSELL: I would argue since this is a first review -DR. SLAGA: Let’s try it.
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DR. ANSELL: -- that the family has been ill formed. And that these two materials should not
have been included because you cannot rely on the data on those three to draw any conclusions. And therefore,
they should be removed and put in their own report. Otherwise we’re just going to drag these along to every
meeting and say, well the data’s not there.
DR. MARKS: Oh no, we had the data for isopropyl.
DR. SLAGA: The other two.
DR. ANSELL: No, no. The two that were -DR. MARKS: Yeah, the other.
DR. ANSELL: We don’t need a split decision. We need to conclude that the family is just three
members, it’s not five members.
DR. MARKS: Oh yeah, we’ve already made a decision it’s only three members. Where I’m at,
is can the other two -- which we don’t have much data on, the ethoxide and the isostearate -- can we read across to
that. Or do we say insufficient data announcement and just flag those two ingredients, which we need a lot of data
on.
And that’s probably where -- but we can get the heads up, we feel it’s going to be safe for the
isopropyl titanium triisostearate. So that’s sort of where I’m going, but Tom, Ron and Ron, does that -DR. SHANK: Well, for the three, I’d start with dermal penetration.
DR. MARKS: Yeah, okay.
DR. SHANK: You have systemic data, some, for the isopropyl titanium triisostearate. Still need
reproductive developmental if it’s absorbed.
DR. MARKS: Let me see.
DR. HILL: We’ve just got acute dermal toxicity and acute oral, but with a huge LD50, but it’s
acute. So, there’s nothing chronic.
DR. MARKS: Right. We don’t have reproductive.
DR. SHANK: For genotox you have one Ames assay.
DR. MARKS: Yes.
DR. SHANK: That’s not enough to cover mutagenesis. So, I would start with dermal
penetration. If they penetrate, then you need the systemic toxicity.
DR. HILL: And what I think will pop out is one, or probably all, of the triisostearate moieties
will be clipped off in the skin before it gets anywhere. You won’t see systemic uptake. But that’s just a conjecture
at this point.
DR. MARKS: Okay. That’s for all of them, the dermal penetration, if yes, systemic toxicity.
DR. SHANK: Yes. Well, we have some -- yes.
DR. MARKS: Yeah. If we have some -- we have some already.
DR. SHANK: We have a little bit of data -DR. MARKS: On the isopropyl.
DR. SHANK: Yes.
DR. MARKS: And then the other thing is you also want more genotox or mutagenicity for all of
them?
DR. SHANK: Well, I would start with dermal penetration.
DR. MARKS: Okay.
DR. SHANK: And see what we get.
DR. MARKS: Is that the only need? At this point.
DR. SHANK: Well, that’s the only need at this point.
DR. MARKS: Right.
DR. SHANK: If they penetrate, go into the circulation, then we need more.
DR. MARKS: Do we need irritation sensitization on the ethoxide and the isostearate? And
again, these aren’t being used so it’s not like we’re going to get it.
DR. ANSELL: With less emphasis, I kind of make the same argument of, if the ethoxide is so
different from the stearate that we can’t rely on any of the data, why are we reviewing these as a common family?
Each of them should, in their own way, inform a decision about all the other members of the family.
DR. HILL: I can answer that question, at least, for the isostearate now however, because this is
what it says about the isopropyl titanium triisostearate. Product is predominantly titanium, substituted with one
isopropoxy and three isostearate ligands. However, it will also contain the tetraisostearate and the
diisopropoxy/diisostearate titanates as well.
So, it’s actually a mixture. It doesn’t give us the exact percentages typical of the production
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process. But basically, that isostearate that’s in there is as an ingredient, is contained in what sounds like
appreciable levels in the product that has data.
DR. HELDRETH: And read across is not the only rationale for grouping. It’s a great one,
probably the best one. But if there’s other things in common, like how these things are manufactured or the
residual impurities that will be part of the process, those are rationales for keeping things in a group as well.
DR. ANSELL: And is that true of the ethoxide and the isostearates?
DR. HILL: So, the isostearate, like I say, that is effectively present as a substantial component of
the other product.
DR. ANSELL: No, I think that makes a lot of sense.
DR. HILL: The ethoxy -- that’s a gray area to me. I think it might be -DR. ANSELL: Well, we’re just lining ourselves up at stage one, for carrying through a material
that no one’s using and there’s very little interest. And cannot rely on any of the data on the materials that we are
interested in and carry that through every single report and have a discussion at every single meeting.
DR. HELDRETH: But as was said, earlier today, you can’t rely on the VCRP to determine
whether or not something is in use or not. It is a voluntary program.
And so, keeping or eliminating an ingredient on our priorities, or reviewing in a document, should
not be based on the VCRP. That’s why we go after ingredients that are in the dictionary as potential ingredients, at
the very least, even when we don’t have the VCRP saying that it’s in high use.
DR. ANSELL: And that makes sense when we can rely on the data on one to inform decisions
about larger families. It doesn’t argue that we should put in anything with titanium and find ourselves in a situation
where there are two materials, which are highly related manufacture that are present as potential raw materials.
And then a third material, which is related only by virtue of the titanium.
If there was a justification, as you said, then let’s make that argument. And I would not argue that
its presence in the VCRP argues that the material should be concluded to be safe. Right, I would not say just
because it’s there, at zero uses, that that makes any argument as it relates to safety. But I do think it makes an
argument about where we should be spending our time and energy.
MR. JOHNSON: I have one question. Are the data on isopropyl titanium triisostearate relevant
to safety evaluation of titanium isostearates?
DR. HILL: Well, this is what I’m saying; is they say the titanium isostearate is actually present
as a significant fraction of that isopropoxy ingredient. That’s what you’ve got in Wave 2, page 11. So, from that
point of view we still can argue with the read across because they’re not telling us what portion typically. It would
nice to have that. So, if we knew it was 1/4, then if we had safety data that said at 10 percent that isopropoxy one
was good, then that would suggest that at 2.5 percent that other one just fine, most likely. I’m not sure if that fully
answered your question.
MR. JOHNSON: So, we need the dermal penetration data on the titanium isostearates?
DR. SHANK: Yes.
DR. HILL: Or we could probably read across from that isopropoxy one, because we will find out
if the stearate -- if we find out if the stearate esters are cleaved off, as I would suspect in skin, if it happens for that,
it’s going to happen for that other one for sure. It will be carboxylesterase is in the skin to deal with lipid
structures. Of course, that’s the skin route. So that doesn’t -- incidental ingestion it might not apply.
DR. MARKS: So, let’s get back to -- and taking Jay’s comments into consideration here. So, we
had been narrowing it down to three ingredients, the isopropyl titanium triisostearate, the titanium ethoxide and the
titanium isostearate. We want to keep those three. Or do we want to, based on Jay’s comments, just limit it to the
one that has over 500 uses, the isopropyl compound.
DR. HILL: I suppose I have an unusual -- and I’m not sure the tabling report is what we want to
do when we could keep it moving forward. But I would like to see the result of Bart’s search, because he might
actually turn up, if he does a structure base search, titanium tetraethoxide, he might turn up data for that ingredient
that we don’t appear to have any data on if we get the right -DR. MARKS: Yeah, we don’t have to table it. We can do an insufficient data announcement.
DR. HILLS: Right. Or something similar enough.
DR. SLAGA: This is early so.
DR. MARKS: Yeah. But for our team, moving forward, do you like those three ingredients, at
least, at this point?
DR. SLAGA: Seem okay to me.
DR. MARKS: Ron Shank?
DR. SHANK: Like is a strong word, but I accept.
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DR. MARKS: What would you prefer?
DR. SHANK: Accept.
DR. MARKS: Yeah, okay.
DR. SLAGA: Or we just limit and just stick to the isopropyl and get rid of the rest.
DR. MARKS: Well, I think we’re in the same as the PTFE. And we danced around the head of
the pin for a while and then came to the conclusion for our team that we limit it to one. We can do the same for
this.
I think the three were based on chemically what you felt were related and you eliminated the
others. This one we’re eliminating the ethoxide if we were to do it, and the isostearate just because they’re not
being used, and we aren’t going to have data on it.
DR. HILL: I think we keep the isostearate.
DR. ANSELL: No, no. I’m not recommending it for that reason.
DR. MARKS: Okay.
DR. ANSELL: I’m recommending it because
Ron has come through and
asked a whole series of questions about the ethoxylate, which have already been responded to for the isostearates.
So, it suggests to me that they are not sufficiently related to be carried forward together.
DR. SLAGA: Yeah.
DR. ANSELL: And that the ethoxylate should be removed and put into its own report, which is
unlikely to happen because it’s not used. But it’s not because it’s not used, it’s because we already, in the very first
report, divided them into two separate families. Two that we’re talking about with one set of data; and one we’re
talking about with a whole different set of data requirements.
DR. HELDRETH: And then alternatively, instead of just deleting ingredients at will, the panel
has already done the work. The writer has already done the work to look at these ingredients. If we’re confident
that if we put out an insufficient data announcement we’re going to get nothing, then we won’t have to do any more
work on these two ingredients, if we continue the insufficient data conclusion to finality.
DR. HILL: And then you just have two ingredients that are insufficient data and that’s the deal.
DR. HELDRETH: Right. And then ultimately, they both will go on our zero-use list. And that
puts notice out to anybody that would choose to use those ingredients, in the future, that there’s not enough data out
there to support their safety.
DR. HILL: So, that’s the approach I would like to see happen. I’ll just go on record as saying in
that case -DR. MARKS: Just two ingredients?
DR. HILL: Three. Three.
DR. MARKS: Still three.
DR. HILL: And the other reason is because if you take that isopropoxy that they’ve already
stated at least some percentage of that has two isopropoxy groups. If you cleave the esters off the other two,
you’ve got two isopropoxy and two free OHs, which I think will be basically T -- it will be a single oxygen. What
will happen is you’ll eliminate water.
I would predict that ethoxy will be metabolized to similar and be the diethoxy in that particular
case.
DR. SLAGA: Yeah, but we don’t know that for sure.
DR. HILL: We don’t know, but I’m still saying the literature search hasn’t been done right yet.
So, we won’t know that until we finish the search again. And then once we have a structured-based search, and we
find out what is or isn’t out there, we will be in a position to make a better decision about this.
But I don’t see any downsize, from where I sit, of putting that on zero -- so, we have no data, but
it’s in the dictionary, it’s on our zero-use list where we don’t have any supporting data. What’s the downsize?
Other than we have one more ingredient that’s not -DR. ANSELL: It under minds the definition of insufficiency; and chews up a lot of time that
would be better served on materials of interest.
DR. HILL: But it’s in the dictionary.
DR. HELDRETH: That’s a mischaracterization completely. The CIR steering committee met,
in 2009, with the intention of adding these new categories. And zero use was one of the ones that they set up for
such a purpose as when we have ingredients before us, that we’re reviewing, and they’re not in use.
We know that the VCRP is voluntary. Not everybody reports to it. We see it constantly in our
reports where we’ll either have the VCRP saying nobody’s using it, and we have a concentration of use from a
survey or vice versa. So, we know that these are not things that we should be relying on.
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DR. ANSELL: And again, it’s not based on they’re not being used; it’s based on the fact that we
can’t look at them as a family. That we have two materials which everyone is having one conversation, and a
second material that is having a completely different conversation. And I don’t think they should be in the same
report.
And that’s just my comment, that we’ve been making throughout the day, where we’ve had a
series of material this morning and will continue to come up; which have gotten carried through and are distracting
and detracting from the focus on materials of interest.
DR. HILL: I’ll just go on record as saying the ethoxide is chemically related enough that we
could consider carrying it through for one more round, while we see if there’s anything more to be had from the
search. Because I think there will turn up something, if you do the search and pick some additional potential
compounds.
And if we determine that the chemistry tells us that these shouldn’t be grouped together, in the
next round, then we divorce it and decide what to do about it that point. I don’t think it should be kept together just
administratively because there’s a titanium there. If we determine that they’re chemically disparate enough, then
we have the rationale for dropping them in the next round, and I think that’d be okay too.
I think there’s going to be more information there in the literature because titanium chemistry’s
been out there for a while. Titanium oxide ethers have been out there for a while. I think some other things are
going to turn up if you expand your search a bit.
And then whatever you turn up, you can decide what should go in this report. Because we really
are missing a lot of data on the lead ingredient anyway, so that’s going to be insufficient as well, unless we get
some more information.
DR. MARKS: So, to move forward, I think, tomorrow I’m going to move that we issue an
insufficient data announcement. That they’re going to be three ingredients, the isopropyl, the titanium ethoxide and
the titanium isostearate.
And when it comes up to the reasons why, I’m going to say, Ron Hill, why don’t you talk about
the chemistry. Why you like these three. And then I’m going to say the insufficient data need is dermal
penetration. And I’ll ask Ron, maybe, to clarify that, if that sounds good. Does that sound good?
DR. SLAGA: Okay. It does to me.
DR. MARKS: Does that sound acceptable?
MR. JOHNSON: Which three are safe?
DR. MARKS: It’s the isopropyl tri -DR. HILL: Not safe. Kept.
DR. MARKS: -- triisostearate. The titanium -- and that’s the one that has all the uses at a max
concentration of 1.5 percent, we have sensitization on that. I know you sent a lot of stuff in the Wave 2, Wilbur,
but still Ron Shank wants to see dermal penetration of these to make sure there’s not systemic toxicity. If there’s
penetration, then we need more systemic tox and more actually mutagenicity/carcinogenicity.
DR. SHANK: Correct.
DR. MARKS: So, you have the triisostearate, the ethoxide and the isostearate. You have those
three? The first one, the third and the fourth one. What will be eliminated is the citrate because it’s chemically not
similar. And Ron Shank suggested the salicylate be added to the upcoming salicylate report.
Okay. Any other comments? Oh, that was a -- we’ll see what happens tomorrow. I think it’ll be
perhaps equally as -DR. SLAGA: Oh dear.
DR. MARKS: Huh?
DR. SLAGA: I better get a later flight.
DR. MARKS: We’re still in the beginning stages of this. And next one, and we didn’t even
settle for the name. I’m going to continue calling it organo-titanium. Or do you want me to just call it titanium
ingredients tomorrow?
DR. HILL: If you want to stick with organo-titanium for now, that’s what the title is for now,
and then it can be fixed.
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DR. MARKS: The first thing with that -- while I pull it open -- was we had quite a bit of
discussion in terms of what the title should be. We didn’t get any better ideas, but at any rate just to put that out.
Ron Hill particularly didn’t like the Organo part of it.
Our team looked at these five ingredients. This was the first time we’ve seen this, so the first time
for review. We felt that we wanted to move that an insufficient data announcement be given. We reviewed just
three ingredients in this report, the isopropyl titanium triisostearate, the titanium ethoxide, and the titanium
isostearate.
We wanted to remove the citrate, because chemically Ron Hill, I think, didn’t feel the chemistry
supported putting it in this group. And then the titanium salicylate would go to the salicylate report, so you’ll hear
that ingredient again later on.
What we needed was dermal penetration of these ingredients; and if there was, then, systemic
toxicity. So, the motion is insufficient data announcement.
DR. BERGFELD: With those specific comments -DR. MARKS: With those comments, sort of giving -- I know we probably don’t have to agree on
the ingredients today with the insufficient data announcement; but I think we should, going forward, if we need
dermal penetration, it would be for the ingredients we’re going to include in this report.
DR. BERGFELD: Any comments about the ingredients to be included in the report, since I did
not hear a second? Dan?
DR. HILL: One thing I will say is we had a very protracted discussion of the chemistry
yesterday, and then I went back and reminded myself of what I thought I did and didn’t know. And there’re some
interesting things that popped out of that, like that tetraethoxy compound, if you put it in water there’s a fiveminute half-life. So, it’s interesting what if anything -- I can only envision that in some very specialized uses,
which appears we might not be using right now.
But it raises some issues about the chemistry of that isopropyl titanium triisostearate, which is not
named very well; but it raises some questions about that as well.
And the nature of the bond between a carboxylate and titanium, which there’s a fairly recent paper
that I stumbled on last night, dealing with the speciation of the citrates complexes with titanium; which suggested
we need some further information about the chemistry, which is not part of this motion and second process, but just
I still think it’s those three ingredients. But I wonder why the ethoxy stays in as well.
DR. LIEBLER: I felt that since these were in the dictionary, they were brought to us for the
report, at this point we’d keep them all in and we’d say what were insufficient for. And there’re obviously some
interesting issues; with respect to chemistry they’re going to vary somewhat on probably dermal penetration, but
we need data. So, anyway, that’s, I think, pretty consistent with what I think we talked about yesterday.
DR. BERGFELD: Don, you want to comment?
DR. BELSITO: When I looked at these I didn’t see the grouping at all. And I’ll leave that to
Dan to duke it out with what the Marks team wants to do. I also mentioned the potential of moving the titanium
salicylate to the salicylate report but was told that that is quite different than the salicylates that we are looking at.
DR. HILL: I disagree with that.
DR. BERGFELD: Okay.
DR. BELSITO: Would whoever brought that up, in terms of a bonding or the nature of the
titanium salicylate, respond as to -DR. BERGFELD: Dan, do you want to respond?
DR. LIEBLER: Yeah, I thought that the driver of the biology, biological interactions, if any,
would more likely be the titanium and the salicylate. So, I think this ingredient belongs in this report, not the
salicylate report.
DR. BERGFELD: It seems that keeping it in an insufficient data announcement, one could keep
all these ingredients for the time being.
DR. LIEBLER: Correct.
DR. BERGFELD: And then look at this chemistry and accept later.
DR. HILL: Can we put that ingredient in both reports? I know that’s something we’ve really
never done, probably not. But I agree that there may be a toxicology issue with the titanium itself. There’s no
report of use of the titanium salicylate, except that it appears there might be a lot of informal compounding use of it
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being done out there.
DR. LIEBLER: We’ve created enough complications this morning; let’s keep it in the report.
DR. HILL: I still think it should go to the salicylate report, but that’s just me.
DR. BERGFELD: I think that can be resolved later.
DR. HELDRETH: If we get any data on that specific ingredient, certainly the data can go in both
reports. And then the Panel can determine if it’s useful in either one.
DR. BERGFELD: Oh, so it can be crossed referenced.
DR. HILL: And I kind of like to know if FDA is looking at this whatsoever, so maybe we can
investigate that.
DR. BERGFELD: What do you mean?
DR. HILL: I wonder if that compound is on FDA’s radar, given that there does appears to be a
fair amount of extemporaneous compounding of that compound for use out there in the world. I don’t know if it’s
in the United States or not though.
DR. BELSITO: The compound is titanium salicylate?
DR. HILL: titanium salicylate, which is interesting because you didn’t dreg up any data so far.
And I don’t know if that’s because it was ignored, if it’s anything that look like drug use; so, Wilbur, did you find
any information on that compound at all in terms of biological -- the titanium salicylate?
MR. JOHNSON: No, I did not.
DR. HILL: Okay.
DR. BERGFELD: Okay. Don, did you want to make a comment?
DR. BELSITO: Again, I will let Dan duke it out with the other team in terms of whether we drop
any of these from this report, because to me they all look quite different. However, I would point out that the only
one that’s in use is the triisostearate; and it’s the only one that we have some data on.
We have method of manufacture. We have impurities. We have some tox data. We have some in
vitro genotox data. But even that would still be insufficient for a 28-day dermal, and if absorbed, other endpoints
toxicologically, and also mammalian genotox, which we don’t have.
So, if these other ingredients are, I mean, we can lump them, but I think what will end up
happening is they’ll all be insufficient because they’re not used. We’re not going to know concentration of use.
We’re not going to know anything about them. So, I really don’t care one way or the other.
DR. BERGFELD: But at this point we do not know any of that?
DR. BELSITO: Right. We don’t know any of that.
DR. BERGFELD: Ron Hill?
DR. HILL: I’m going to do what we would call crawfishing, where I currently live, which is say
keep it in this report. I’m going to go back on what I just said about salicylates, mainly because there is some
chemistry information out there in the literature, and it could possibly inform this other.
And in the information we got for the isopropyl triisostearate, there’s not information given to us
about delivery vehicles that were used in the toxicology study, and given the hydrolytic instability of the
tetraethoxy and -- actually tetraisopropoxy, where if it sees water down the street it’s not going to hang around very
long. I think that information is important.
And there’s certainly chemistry information about the citrate; and by keeping it in we might be
able to capture as well, to inform reviews of whatever ultimately we can’t act on. So, I’m crawfishing; I’m
changing what I said earlier and saying let’s keep them in -DR. BERGFELD: Okay.
DR. HILL: -- until we get the titanium oxygen bonding chemistry and stability of these
complexes, and hydrolytic stability and all that, and then go from there.
DR. BERGFELD: So, you’ve made a motion, Dr. Marks?
DR. MARKS: Yeah.
DR. BERGFELD: And did you isolate those to three ingredients, or did you keep everything?
I’ve forgotten now.
DR. MARKS: No. The motion was to put forth an insufficient data announcement, and that’s
not changed. I think the five ingredients are really fine. Would leave it at that. I don’t know that we need to make
a final decision on that, but it sounds like we’re getting closer to keep all five.
DR. BERGFELD: Okay. Is there a second?
DR. BELSITO: Second to keeping all five; and the insufficiency for the triisostearate is 28-day
dermal, and if absorbed, other toxicologic endpoints and mammalian genotox, correct?
DR. MARKS: Yeah.

Distributed for comment only -- do not cite or quote

DR. BELSITO: And then for the others it’s literally everything, concentration of use, method of
manufacture, impurities, 28-day dermal, mammalian and in vitro genotox, sensitization, irritation, and
concentration of use, the whole nine yards.
DR. BERGFELD: Fine. Any other discussion? Otherwise, I’ll call to question. All those in
favor of this going insufficient? Thank -- yes?
MR. JOHNSON: I didn’t mention this, but during the polyfluorinated polymers review, we
didn’t talk about EPA’s limitation on two impurities; and that the staff will be calculating a value that would
indicate that there would be no concern about the safety of those.
DR. BERGFELD: Okay. Will that be recorded in the minutes and then we’ll act on that? But
this is unanimous vote on this ingredient. We’re moving forward to the VP Polymers, Dr. Belsito.
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ABSTRACT: The Cosmetic Ingredient Review (CIR) Expert Panel (Panel) reviewed the safety of titanium complexes in
cosmetic products, and these ingredients have the following functions in cosmetics: Isopropyl Titanium Triisostearate
(surface modifiers), Titanium Citrate (colorants; humectants), Titanium Ethoxide (binders), Titanium Isostearates (film
formers; opacifying agents), and Titanium Salicylate (preservatives). The Panel reviewed relevant data relating to the safety
of these ingredients under the intended conditions of use in cosmetic formulations.
INTRODUCTION
The safety of the following 5 titanium complexes, as used in cosmetics, is reviewed in this CIR safety assessment.
Isopropyl Titanium Triisostearate
Titanium Citrate

Titanium Ethoxide
Titanium Isostearates

Titanium Salicylate

According to the web-based International Cosmetic Ingredient Dictionary and Handbook (wINCI; Dictionary), the titanium
complexes are reported to have the following functions in cosmetics: Isopropyl Titanium Triisostearate (surface modifiers),
Titanium Citrate (colorants; humectants), Titanium Ethoxide (binders), Titanium Isostearates (film formers; opacifying
agents), and Titanium Salicylate (preservatives) (See Table 1).1
This safety assessment includes relevant published and unpublished data for each endpoint that is evaluated.
Published data are identified by conducting an exhaustive search of the world’s literature. A list of the typical search engines
and websites used, sources explored, and endpoints that CIR evaluates, is available on the CIR website (http://www.cirsafety.org/supplementaldoc/preliminary-search-engines-and-websites; http://www.cir-safety.org/supplementaldoc/cir-reportformat-outline). Unpublished data are provided by the cosmetics industry, as well as by other interested parties.

CHEMISTRY
Definition and General Characterization
The definitions, structures, and functions in cosmetics of these ingredients are presented in Table 1.1 The
ingredients in this group are tetravalent complexes of titanium.

Figure 1. Generic formula of titanium complexes.
When the oxidation state of titanium is 4+ or greater (“n+” > 4 in Figure 1) the titanium-bonding character is likely to be more
covalent than ionic. The ingredients in this report are presumed to all comprise complexes of titanium wherein the oxidation
state is 4+. Accordingly, structures for these chemicals have been drawn with covalent-titanium bonds for the sake of
convenience (Figure 2).

Figure 2. Titanium Ethoxide

Chemical and Physical Properties
Titanium Citrate and Titanium Ethoxide are soluble in water, whereas Isopropyl Titanium Triisostearate is insoluble
in water.2,3,4 The formula weights of Isopropyl Titanium Triisostearate , Titanium Ethoxide, and Titanium Salicylate are
961.4, 228.11, and 320.08, respectively. Properties of these ingredients are presented in Table 2.
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Method of Manufacture
Isopropyl Titanium Triisostearate
An Isopropyl Titanium Triisostearate trade name material is produced by reacting tetra-isopropyl titanate with 3
equivalents of isostearic acid.4 The product is predominantly the titanate compound with one isopropyl and three isostearic
acid ligands. However, it will also contain the tetra-isostearate titanate and the di-isopropyl di-isostearate titanate as well,
confirmed by NMR and FTIR analysis.
Titanium Citrate
Titanium Citrate has been prepared by mixing titanium (III) chloride with a 1.2-fold excess of sodium citrate at a pH
of 3.5 Exposure to air resulted in the quantitative oxidation of titanium (III) citrate to colorless titanium (IV) citrate.
Composition
Isopropyl Titanium Triisostearate
A chemical supplier has reported that an Isopropyl Titanium Triisostearate trade name material consists of 98%
Isopropyl Titanium Triisostearate and < 2% isopropyl alcohol.4
Impurities
Isopropyl Titanium Triisostearate
The results of an impurities analysis of tetraisopropyl titanate (a titanium compound used in the manufacture of
Isopropyl Titanium Triisostearate) indicated the presence of calcium (3 ppm) and titanium (16.99%).6 Other metals were not
detected. Polychlorinated biphenyls and the halogens fluorine, chlorine, bromine, and iodine were also undetectable.

USE
Cosmetic
The safety of the titanium complexes is evaluated based on data received from the United States (US) Food and
Drug Administration (FDA) and the cosmetics industry on the expected use of these ingredients in cosmetics.7 Use
frequencies of individual ingredients in cosmetics are collected from manufacturers and reported by cosmetic product
category in FDA’s Voluntary Cosmetic Registration Program (VCRP) database. Use concentration data are submitted by the
cosmetics industry in response to surveys, conducted by the Personal Care Products Council (Council), of maximum reported
use concentrations by product category.8
Only one of these titanium complexes is reported to be in use. According to 2018 VCRP data, Isopropyl Titanium
Triisostearate is reported to be used in 580 cosmetic products (573 leave-on and 7 rinse-off products).7 The results of a
concentration of use survey conducted by the Council in 2017 indicate that Isopropyl Titanium Triisostearate is used at
concentrations up to 1.5% in leave-on products (eye shadows) and at concentrations up to 0.3% in rinse-off products (eye
make-up removers).8 Further use frequency and concentration of use data are presented in Table 3.
According to the Dictionary, Titanium Citrate is reported to function as a colorant in cosmetics.1 It should be noted
that this ingredient does not appear on the list of color additives that are permitted for use in cosmetics in the United States.9
Cosmetic products containing Isopropyl Titanium Triisostearate may be applied to the skin or, incidentally, may
come in contact with the eyes (at maximum use concentrations up to1.5% in eye shadows); this ingredient is applied to
mucous membranes, and could be incidentally ingested (at maximum use concentrations up to 0.42% in lipstick). Products
containing Isopropyl Titanium Triisostearate may be applied as frequently as several times per day and may come in contact
with the skin for variable periods following application. Daily or occasional use may extend over many years.
Non-Cosmetic
Titanium dioxide (which is not being reviewed in this safety assessment) is widely used in the preparation of antireflective coatings, and these titanium dioxide layers can be prepared by spin-coating a Titanium Ethoxide solution.10
Titanium Ethoxide has also been used as a catalyst in the synthesis of N-acyl-O-ethyl-N,O-acetals.11
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TOXICOKINETIC STUDIES
Dermal Penetration
Data on the dermal penetration of titanium complexes reviewed in this safety assessment were not found in the
published literature, nor were these data submitted.
Absorption, Distribution, Metabolism, and Excretion
In Vitro
Titanium Citrate
In an in vitro study using the rat (male Wistar rats) everted gut sac model, absorption (intestinal uptake) of titanium
(from Titanium Citrate solution) was found to be a concentration-dependent process.5 Titanium (IV) uptake through the
intestine was approximately 200 to 300 µg/dl. The time frame of the study was not stated.
Human
Oral
Titanium Salicylate
Following the oral administration of titanium salicylates (~ 10 mg) to one human subject, titanium was detected in
the feces and urine, with evidence that salicylate remained attached to titanium in the urine.12 Details relating to the test
protocol were not included. Though the definition of titanium salicylates is not provided in this study, it is possible that these
data may be useful in evaluating the toxicokinetics of Titanium Salicylate.

TOXICOLOGICAL STUDIES
Data on titanium salicylates (definition not provided) are included in toxicity studies that are summarized in some
of the following sections, because the name suggests that the data may be relevant to the safety assessment of the cosmetic
ingredient, Titanium Salicylate.
Acute Toxicity Studies
Dermal
Isopropyl Titanium Triisostearate
The dermal toxicity of an Isopropyl Titanium Triisostearate trade name material was evaluated using New Zealand
White rabbits (number not stated).13 The test material was administered under a semi-occlusive wrap for 4 h. There were no
signs of gross toxicity or remarkable pathology.
Oral
Isopropyl Titanium Triisostearate
The acute oral toxicity of an Isopropyl Titanium Triisostearate trade name material was evaluated using male and
female Sprague-Dawley rats (number not stated).13 An LD50 of > 30,000 mg/kg was reported for males only, females only,
and males and females together. There were no signs of gross toxicity or remarkable pathology. A target organ was not
identified in this study.
Ten barrier-reared albino rats of the Wistar strain (5 males, 5 females) were dosed orally with a suspension of black
iron oxide with 2% Isopropyl Titanium Triisostearate (25% gravimetric corn oil suspension; effective concentration of
Isopropyl Titanium Triisostearate = 0.5%).14 A single oral dose (5000 mg/kg) of the suspension was administered via
gavage. Dosing was followed by a 14-day observation period, after which the animals were killed for gross necropsy. None
of the animals died and there was no evidence of gross changes during the 14-day observation period.
Titanium Ethoxide
The acute oral toxicity of Titanium Ethoxide was evaluated at a dose of 2000 mg/kg body weight using 6 fasted
female Wistar rats.3 Dosing was followed by a 14-day observation period. Surviving animals were necropsied. None of the
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animals died. The mean body weight gain of animals was considered similar to that expected for non-treated animals of the
same age and strain. There was no evidence of abnormalities at macroscopic post-mortem examination. The authors
concluded that the LD50 was > 2000 mg/kg body weight.
Parenteral
Titanium Salicylate
The injection of titanium salicylates (in water) “into the skin” of mice and rabbits (animal numbers and strains not
stated) did not cause adverse effects.12 However, tiny bumps were observed at injection sites and eventually disappeared.
The doses administered and other details relating to the test protocol were not included.
Short-Term Toxicity Studies
Oral
Titanium Salicylate
The daily oral administration of titanium salicylates (10 g) “in bread given to rabbits” did not cause any adverse
effects.12 Details relating to the test protocol were not included.
Subchronic Toxicity Studies
Data on the subchronic toxicity of titanium complexes reviewed in this safety assessment were neither found in the
published literature, nor were these data submitted.
Chronic Toxicity Studies
Data on the chronic toxicity of titanium complexes reviewed in this safety assessment were neither found in the
published literature, nor were these data submitted.

DEVELOPMENTAL AND REPRODUCTIVE TOXICITY STUDIES
Data on the developmental and reproductive toxicity of titanium complexes reviewed in this safety assessment were
neither found in the published literature, nor were these data submitted.

GENOTOXICITY STUDIES
In Vitro
Isopropyl Titanium Triisostearate
The genotoxicity of an Isopropyl Titanium Triisostearate trade name material (composition not stated) was studied
using the following Salmonella typhimurium strains: TA98, TA100, TA1535, TA1537, and TA1538.13 The trade name
material was tested at doses ranging from 0.2 µg to 500 µg per plate with and without metabolic activation. No increase in
the number of revertants per plate was observed with or without metabolic activation.

CARCINOGENICITY STUDIES
Data on the carcinogenicity of titanium complexes reviewed in this safety assessment were neither found in the
published literature, nor were these data submitted.

ANTI-TUMORIGENICITY STUDY
Titanium Citrate
The anti-tumorigenicity of Titanium Citrate in rats (number and strain not stated) was evaluated using 2 groups of
46 rats with Jensen sarcoma.15,12 One group was injected intramuscularly (i.m.) with Titanium Citrate (1 ml of 1 ppt
titanium) in water, and the other group (control) was injected i.m. with ferrous citrate (1 ml of 1 ppt Fe). Long-term survivals
were 88% for the group injected with Titanium Citrate and 39% for the group injected with ferrous citrate. Following 3
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weeks of injections, the death rate in the control group was 5.5 times greater than in the test group, with 12% of the animals
injected with Titanium Citrate dying and 61% of the control group dying from their tumors.

OTHER RELEVANT STUDIES
Cytotoxicity
Titanium Citrate
The structural effects of Titanium Citrate on the human erythrocyte membrane were studied in vitro using intact
erythrocytes.16 Erythrocytes were incubated with 0.1. 0.5, or 0.8 mM Titanium Citrate for 1 h and then examined using
scanning electron microscopy (SEM). Erythrocyte deformations (both echinocytic and stomatocytic types) were observed at
the concentrations tested. At a concentration of 0.1 mM, slight deformation (both types) was observed in a few erythrocytes.
Titanium Citrate (0.5 mM) caused both types of deformation (mostly echinocytic) in the majority of the cell population. At a
concentration of 0.8 mM, some stomatocytes and a few remaining echinocytes were observed, due to the intense that affected
the great majority of the erythrocytes. Numerous erythrocytes were ruptured, resulting in empty and retracted membranes
(i.e., erythrocyte ghosts).
In another study, the effect of Titanium Citrate on human erythrocytes in vitro (1-h incubation period) was studied
using SEM.17 For a few of the erythrocytes incubated with 0.001 mM and 0.0005 mM Titanium Citrate, the shape appeared
slightly deformed when compared to controls; the cellular diameter of treated cells was described as almost normal. At a
concentration of 0.0025 mM titanium citrate, most of the erythrocytes had morphological alterations. Incubation with
Titanium Citrate (0.005 mM) caused damage to erythrocytes, and the cells appeared smaller and more distorted. The
morphological differences between treated and control erythrocytes were statistically significant.

DERMAL IRRITATION AND SENSITZATION STUDIES
The skin irritation and sensitization studies summarized below are presented in detail in Table 4.
Irritation
The skin irritation potential of an Isopropyl Titanium Triisostearate trade name material (composition not stated)
was evaluated using New Zealand White rabbits (number not stated).13 The test material was administered under a semiocclusive wrap for 4 h. The test material was not corrosive. Black iron oxide with 2% Isopropyl Titanium Triisostearate was
evaluated for skin irritation potential using 6 New Zealand white rabbits.18 The test substance (0.5 g, moistened with saline,
under a 5 cm2 occlusive patch) was applied for 24 h to intact and abraded test sites. The test substance did not cause skin
irritation (primary irritation index (PII) = 0) at abraded or intact skin sites. The topical application of titanium salicylates (test
concentration not stated) to the healthy skin of rabbits (number and strain not stated) did not cause skin irritation. The test
concentration and other details relating to the test protocol were not included.12
The skin irritation potential of a concealer containing 0.4% Isopropyl Titanium Triisostearate (undiluted) was
evaluated in a 24 h single insult occlusive patch test (SIOPT) involving 23 subjects.19 Skin irritation was not observed in any
of the subjects tested.
Sensitization
A human repeated insult patch test (HRIPT) on an eye powder containing 1.4% Isopropyl Titanium Triisostearate
was performed using 101 subjects.20 The product was non-irritating and non-sensitizing. The skin sensitization potential of a
foundation containing 0.4% Isopropyl Titanium Triisostearate was evaluated in a maximization test involving 26 healthy
subjects (24 females and 2 males).21 No adverse or unexpected reactions were observed in any of the subjects during the
induction phase. There was no evidence of contact allergy in any of the subjects after challenge patch application. A
foundation topcoat containing 0.102% Isopropyl Titanium Triisostearate was evaluated for its sensitization potential in an
HRIPT involving 101 subjects.22 There was no evidence of sensitization to the product.
Photosensitization/Phototoxicity
The phototoxicity of a pressed powder containing 0.004% Isopropyl Titanium Triisostearate was evaluated using 11
subjects.23 The light source was a Xenon arc Solar Simulator (150W) with a continuous spectrum in the ultraviolet light,
long wavelength (UVA) to mid-wavelength (UVB) range (290 to 400 nm). A UVB absorbing filter that eliminated
erythemogenic wavelengths (below 320 nm) was used for UVA dosing, but was removed for UVA/UVB dosing. The
product (0.5 g) was applied for 24 h, under a 2 cm x 2 cm occlusive patch, to 2 separate sites (irradiated and non-irradiated).
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At approximately 24 h post-application (patch removal), 1 set of sites was irradiated with 24 J/cm2 of UVA (320 to 400 nm)
using a filtered light source; irradiation was followed by ½ minimal erythemal dose (MED) of UVB (290 to 320 nm). The
other set of sites served as a non-irradiated control. An additional area was irradiated (irradiated control) with 24 J/cm2 of
UVA, followed by ½ MED of UVB (290 to 320 nm). All sites were evaluated after patch removal and 24 h and 48 h postirradiation. There was no evidence of phototoxicity induced by the pressed powder containing 0.004% Isopropyl Titanium
Triisostearate.

OCULAR IRRITATION STUDIES
In Vitro
Isopropyl Titanium Triisostearate
The ocular irritation potential of 2 foundation topcoats containing 0.102% Isopropyl Titanium Triisostearate was
evaluated using the EpiOcularTM human cell construct (reconstructed human cornea-like epithelium).24 Toxicity was
measured by the reduction of 3-[4,5-dimethylthiazol-2-yl]-2,5-diphenyltetrazolium bromide (MTT) to a blue formazan
precipitate. The duration of exposure that resulted in a 50% decrease in MTT conversion in treated human cell constructs
relative to control cultures (t50) was determined. Each foundation topcoat was tested alone and as a 50:50 mixture of the two.
Human cell constructs were exposed to the test materials for up to 24 h. When the 2 foundation topcoats were tested alone,
t50 values of 15.4 h and > 24 h were reported. The 50:50 mixture yielded a t50 of 15.2 h. The positive control (0.3% Triton®X-100) yielded a t50 of 23.4 minutes. A conclusion describing the ocular irritation potential of the foundation topcoats was
not provided.
Animal
Isopropyl Titanium Triisostearate
The ocular irritation potential of an Isopropyl Titanium Triisostearate trade name material (composition not stated)
was evaluated using New Zealand White rabbits (number not stated).13 The test material (0.1 ml) was instilled into the
conjunctival sac, and scores for corneal opacity, iritis, and conjunctivitis were recorded at 1 h, 24 h, 48 h, and 72 h postinstillation. The following primary ocular irritation scores were reported: 10 (at 1 h), 0.7 (at 24 h), 0 (at 48 h), and 0 (at 72 h).
There were no signs of gross toxicity or remarkable pathology. The test material was not corrosive.
An ocular irritation study on black iron oxide with 2% Isopropyl Titanium Triisostearate was performed using 6
New Zealand white rabbits.14 Each animal received a single intraocular application (0.1 g) of the test substance. The eyes
remained unrinsed for 24 h after instillation. Untreated contralateral eyes served as controls. Reactions were scored
according to the Draize scale at 24 h, 48 h, and 72 h post-instillation. If any of the test substance remained in the eye at 24 h,
the eye was rinsed with water after the 24 h reading. The test substance was classified as a minimal ocular irritant.
SUMMARY
The safety of 5 titanium complexes as used in cosmetics is reviewed in this CIR safety assessment. According to the
Dictionary, these titanium complexes are reported to have the following functions in cosmetics: Isopropyl Titanium
Triisostearate (surface modifiers), Titanium Citrate (colorants; humectants), Titanium Ethoxide (binders), Titanium
Isostearates (film formers; opacifying agents), and Titanium Salicylate (preservatives).
According to 2018 VCRP data, Isopropyl Titanium Triisostearate is reported to be used in 580 cosmetic products
(573 leave-on and 7 rinse-off products). The results of a concentration of use survey conducted in 2017 indicate that
Isopropyl Titanium Triisostearate is used at concentrations up to 1.5% in leave-on products (eye shadows) and at
concentrations up to 0.3% in rinse-off products (eye make-up removers).
Titanium Citrate has been prepared by mixing titanium (III) chloride with sodium citrate, followed by exposure to
air, which resulted in the quantitative oxidation of titanium (III) citrate to colorless titanium (IV) citrate. Methods of
manufacture for the remaining titanium complexes in this safety assessment were not found. The results of an impurities
analysis of a titanium compound used in the manufacture of Isopropyl Titanium Triisostearate indicated the presence of
calcium (3 ppm) and titanium (16.99%).
Following the oral administration of titanium salicylates (~ 10 mg) to one human subject, titanium was detected in
the feces and urine, with evidence that salicylate remained attached to titanium in the urine. Though the definition of
titanium salicylates is not provided in this study, it is possible that these data may be useful in evaluating the toxicokinetics of
Titanium Salicylate.
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There were no signs of gross toxicity or remarkable pathology in New Zealand White rabbits (number not stated),
after application of an Isopropyl Titanium Triisostearate trade name material under a semi-occlusive wrap for 4 h.
An acute oral LD50 of > 30,000 mg/kg was reported for male and female Sprague-Dawley rats (number not stated)
dosed with an Isopropyl Titanium Triisostearate trade name material. There were no signs of gross toxicity or remarkable
pathology. In another oral toxicity study, 10 barrier-reared albino rats of the Wistar strain (5 males, 5 females) were dosed
orally (5 g/kg) with a suspension of black iron oxide with 2% Isopropyl Titanium Triisostearate (25% gravimetric corn oil
suspension; effective concentration of Isopropyl Titanium Triisostearate = 0.5%). None of the animals died and there was no
evidence of gross changes during the 14-day observation period. In an acute oral toxicity study of Titanium Ethoxide
involving female Wistar rats, the LD50 was > 2000 mg/kg body weight, and there was no evidence of abnormalities at
macroscopic postmortem examination. The injection of titanium salicylates, in water, into mice and rabbits (animal numbers
and strains not stated) did not cause adverse effects.
The short-term oral administration of titanium salicylates (10 g) in bread fed to rabbits did not cause any adverse
effects. Subchronic, chronic, and developmental and reproductive toxicity studies on the titanium complexes reviewed in this
safety assessment were neither found in the published literature, nor were unpublished studies submitted.
An Isopropyl Titanium Triisostearate trade name material was not genotoxic to the following Salmonella
typhimurium strains when tested at doses up to 500 µg per plate with and without metabolic activation: TA98, TA100,
TA1535, TA1537, and TA1538. No published literature was found, and no unpublished data were submitted, regarding
carcinogenicity for these ingredients.
In a skin irritation study involving New Zealand White rabbits (number not stated), an Isopropyl Titanium
Triisostearate trade name material was classified as non-corrosive. Black iron oxide with 2% Isopropyl Titanium
Triisostearate did not induce skin irritation (intact or abraded skin) in a study involving 6 New Zealand white rabbits. The
topical application of titanium salicylates (concentration not stated) to the healthy skin of rabbits did not cause skin irritation.
In an SIOPT, skin irritation was not observed in any of the 23 subjects patch-tested with a concealer containing 0.4%
Isopropyl Titanium Triisostearate.
An eye powder containing 1.4% Isopropyl Titanium Triisostearate was evaluated for skin sensitization potential in
an HRIPT using 101 subjects. Neither irritation nor sensitization was observed. The skin sensitization potential of a
foundation containing 0.4% Isopropyl Titanium Triisostearate was evaluated in a maximization test involving 26 healthy
subjects (24 females and 2 males). Because the product contains volatile ingredients, it was allowed to air-dry for
approximately 15 minutes prior to application. No adverse reactions were observed during induction and there were no
instances of contact allergy during the challenge phase. A foundation topcoat containing 0.102% Isopropyl Titanium
Triisostearate was evaluated for its sensitization potential in an HRIPT involving 101 subjects. There was no evidence of
sensitization.
The phototoxicity of a pressed powder containing 0.004% Isopropyl Titanium Triisostearate was evaluated using 11
subjects. There was no evidence of phototoxicity.
The ocular irritation potential of 2 foundation topcoats containing 0.102% Isopropyl Titanium Triisostearate was
evaluated using the EpiOcularTM human cell construct (reconstructed human cornea-like epithelium). When the 2 foundation
topcoats were tested alone, t50 values of 15.4 h and > 24 h were reported. A 50:50 mixture of the 2 topcoats yielded a t50 of
15.2 h. The positive control (0.3% Triton®-X-100) yielded a t50 of 23.4 minutes. An Isopropyl Titanium Triisostearate trade
name material was classified as non-corrosive in an ocular irritation study involving Zealand White rabbits (number not
stated). Black iron oxide with 2% Isopropyl Titanium Triisostearate was classified as a minimal ocular irritant in a study
involving 6 New Zealand white rabbits.
Rats with Jensen sarcoma were treated with injections of Titanium Citrate in an anti-tumorigenicity study. Threeweek survival rates were 88% and 39% for test and control groups, respectively.
The hemolytic activity of Titanium Citrate in human erythrocytes in vitro has been observed at concentrations
ranging from 0.0025 to 0.8 mM. At a concentration of 0.8 mM, numerous erythrocytes ruptured, resulting in empty and
retracted membranes (i.e., erythrocyte ghosts)
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DRAFT DISCUSSION
The Panel determined that additional data are needed for completion of the safety assessment of the titanium
complexes that are being reviewed. Of these ingredients, only Isopropyl Titanium Triisostearate is being used in cosmetic
products. The complete list of data needs includes:
Isopropyl Titanium Triisostearate
• 28-day dermal toxicity data
o Depending on the results of this study, additional systemic toxicity data may be needed
• Mammalian genotoxicity data
Titanium Citrate, Titanium Ethoxide, Titanium Isostearates, and Titanium Salicylate
• Use concentration data
• Method of manufacture and impurities
• 28-day dermal toxicity data; depending on the results of this study, additional systemic toxicity data may be needed
• Skin irritation and sensitization data at cosmetic use concentrations
Prior to determining the data that are needed, the Panel noted the likelihood that any toxic effects of these ingredients would
primarily be due to the titanium component. However, the Panel also acknowledged that the potential contribution of other
components to the toxicity of titanium complexes should not be overlooked.
The results of an impurities analysis of tetraisopropyl titanate (a titanium compound used in the manufacture of
Isopropyl Titanium Triisostearate) indicated the presence of calcium (3 ppm) and titanium (16.99%), but not other metals or
polychlorinated biphenyls and halogens. The Panel determined that the results of this impurities analysis is relevant to all of
the titanium complexes that are being reviewed in this safety assessment, and stressed that the cosmetics industry should
continue to use current good manufacturing practices (cGMPs) to limit impurities.
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TABLES
Table 1. Definitions, idealized structures, and functions of the ingredients in this safety assessment.(1; CIR Staff)
Ingredient CAS No.
Definition & Structures
Isopropyl Titanium Triisostearate
Isopropyl Titanium Triisostearate is the organic compound that conforms to the
61417-49-0
formula:

Function(s)
Surface Modifiers

Titanium Citrate

Titanium Citrate is the salt of titanium and citric acid prepared by electrolysis.

Colorants;
Humectants

Titanium Ethoxide
3087-36-3

Titanium Ethoxide is the organic salt that conforms to the formula:

Binders

Titanium Isostearates

Titanium Isostearates is the product formed by the reaction of titanium tetraethoxide Film Formers;
and isostearic acid.
Opacifying Agents
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Table 1. Definitions, idealized structures, and functions of the ingredients in this safety assessment.(1; CIR Staff)
Ingredient CAS No.
Definition & Structures
Titanium Salicylate
Titanium Salicylate is the titanium salt of salicylic acid.

Table 2. Chemical and Physical Properties of Titanium Complexes Ingredients
Property
Value/Results
Isopropyl Titanium Triisostearate
Form
Reddish liquid
Odor
Waxy fatty acid
Molecular Weight (g/mol)
961.415
pH
5-6
Solubility
Insoluble in water; soluble in < 5% xylene
Viscosity (cps, @ 77ºF)
125
Evaporation rate (relative to n-butyl acetate) Slower
Boiling point (ºC)
149
Titanium Citrate
Soluble in water
Solubility
Dissociation of free citrate increased with rise in pH (i.e., increased alkalinity).
Dissociation
Titanium Ethoxide
white solid
Form
light-yellow liquid

Function(s)
Preservatives

Reference
4
4
25

4
4
4
4
4
2
2

26
3

Odor
Formula Weight (Da)
Melting Point (ºC)

Similar to alcohol
228.11
54

26

Flash Point (ºC)
Density (g/cm3)
Vapor Pressure (hPa)
logKow
Water solubility (mg/l)
Hydrolysis
Titanium Salicylate
Molecular Weight (g/mol)

42 to 43
1.109
57.26
- 0.3
789,000
Hydrolysis half-life < 3 minutes to < 2 h.

3

320.08

27

26

3
3
3
3
3
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Table 3. Frequency and Concentration of Use According to Duration and Type of Exposure.7,8
Isopropyl Titanium Triisostearate
# of Uses
Conc. (%)
0.00002-1.5
Totals/Conc. Range
580
Duration of Use
Leave-On
573
0.00002-1.5
Rinse off
7
0.0023-0.3
Diluted for (bath) Use
NR
NR
Exposure Type
Eye Area
100
0.00002-1.5
Incidental Ingestion
271
0.08-0.42
Incidental Inhalation- Sprays
5*
NR
Incidental Inhalation- Powders
20
0.25-0.75
Dermal Contact
279
0.0002-1.5
Deodorant (underarm)
NR
NR
Hair - Non-Coloring
NR
NR
Hair-Coloring
NR
NR
Nail
7
0.001-0.18
Mucous Membrane
275
0.08-0.42
Baby Products
NR
NR
NR = Not Reported; Totals = Rinse-off + Leave-on + Diluted for Bath Product Uses.
*It is possible that these products may be sprays, but it is not specified whether the reported uses are sprays.
Note: Because each ingredient may be used in cosmetics with multiple exposure types, the sum of all exposure
type uses may not equal the sum total uses.

Table 4. Skin Irritation and Sensitization Studies on Titanium Complexes
Test Substance
Animals/Subjects/Cells
Test Protocol

Results

Irritation (Animal)
Isopropyl Titanium
Triisostearate

New Zealand white rabbits
(number not stated)

Test substance (dose/cm2 not
stated) administered under
semi-occlusive wrap for 4 h.
Scores for erythema
recorded at 4 h, 24 h, 48 h,
and 72 h after patch removal

Primary dermal irritation scores: erythema (0.3),
edema (0), and overall score (0.3). Test substance
was non-corrosive.13

Black iron oxide with
2% Isopropyl Titanium
Triisostearate

6 New Zealand white rabbits

Test substance (0.5 g,
moistened with saline)
applied for 24 h, under
occlusive patch (5 cm2), to
intact and abraded sites on
opposite sides of vertebral
column. Patch was secured
with hypoallergenic cloth
tape. Reactions scored at 24
h and 72 h post-application.
Mean irritation scores
averaged to determine the
PII ( ≥5 = skin irritant)

PII = 0. Test substance was non-irritating to
abraded and intact skin.18

Titanium salicylates
(concentration not stated;
data may be relevant to
safety assessment of
Titanium Salicylate)

Rabbits (number and strain
not stated)

Protocol details not stated.

Test substance did not cause skin irritation.12

23 subjects

SIOPT. Test substance
(dose/cm2 not stated)

Irritation (Human)
Concealer containing
0.4% Isopropyl Titanium
Triisostearate

Test substance did not cause skin irritation.28
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Table 4. Skin Irritation and Sensitization Studies on Titanium Complexes
Test Substance
Animals/Subjects/Cells
Test Protocol

Results

Sensitization (Human)
Eye powder containing
1.4% Isopropyl Titanium
Triisostearate

101 subjects

HRIPT. Finn chamber
(occlusive patches). Product
applied (20 µl or mg; dose
per cm2 not stated) for 48 h
to one side of infrascapular
area of back on Mondays,
Wednesdays, and Fridays
for 3 consecutive weeks (9
patch applications total).
Challenge phase initiated
after 2-week non-treatment
period. Challenge patches
applied for 48 h to induction
site and a new site.
Reactions scored at 48 h and
96 h post-application.

The product did not cause skin irritation or
sensitization.20

Foundation containing
0.4% Isopropyl Titanium
Triisostearate

26 subjects (24 females and 2
males)

Because product contains
volatile ingredients, it was
allowed to air-dry prior to
application. Maximization
test: Initially, 0.25%
aqueous SLS (0.05 ml)
applied for 24 h, under
occlusive patch, to arm or
back. Patch removal
followed by re-application
of SLS. Next, total of five
48-h (72 h, if over weekend)
induction exposures, under
occlusive patch, to product
(at SLS site). During
induction, each product
application followed by 24 h
SLS application. Challenge
phase initiated after pretreatment (1 h) of new site
with 5% aqueous SLS (0.05
ml). Occlusive challenge
patch then applied for 48 h
to same site. Reactions
evaluated at 15 to 30 min
and 24 h after patch
removal.

The product did not cause adverse reactions during
induction, and there was no evidence of contact
allergy after challenge patch application. Product
did not possess detectable contact sensitizing
potential.21

Foundation topcoat
containing 0.102%
Isopropyl Titanium
Triisostearate

101 subjects

HRIPT. Induction: Semiocclusive patch containing
the product (0.2 ml) applied
for 24 h to infrascapular area
of back (to right or left of
midline) or to upper arm.
Total of 9 consecutive patch
applications. Patches
applied on Friday removed
after 24 h, and application
sites evaluated on following
Monday (i.e., 72 h after
patch application). After
10- to 15-day non-treatment
period, challenge phase
initiated during week 6 of
study. Identical patches
applied for 24 h to new test
sites. Reactions scored at 48
h and 72 h post-application.

There was no evidence of skin sensitization.22
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2018 FDA VCRP Data
Isopropyl Titanium Triisostearate

03A - Eyebrow Pencil
03B - Eyeliner
03C - Eye Shadow
03D - Eye Lotion
03F - Mascara
03G - Other Eye Makeup Preparations
07A - Blushers (all types)
07B - Face Powders
07C - Foundations
07E - Lipstick
07F - Makeup Bases
07G - Rouges
07I - Other Makeup Preparations
08A - Basecoats and Undercoats
08E - Nail Polish and Enamel
08G - Other Manicuring Preparations
10E - Other Personal Cleanliness Products
12A - Cleansing
12C - Face and Neck (exc shave)
12F - Moisturizing
12H - Paste Masks (mud packs)
12J - Other Skin Care Preps

8
8
42
6
23
13
13
20
86
271
3
31
30
1
4
2
4
1
3
5
2
4

Total

580

Titanium Citrate - No Data
Titanium Ethoxide - No Data
Titanium Isostearates - No Data
Titanium Salicylate - No Data
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