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To:  CIR Expert Panel 

From:  Wilbur Johnson, Jr. 
  Manager/Lead Specialist 
 
Subject:  Draft Report on Tin and Tin Oxide 
   
Per Team/Panel discussions at the June 11-12, 2012 Expert Panel meeting, the draft report was tabled to better focus 
on the form of tin used in cosmetics.  The Panel suggested the removal of metallic tin from the safety assessment 
and a confirmation  of the oxidation state of tin oxide tested in some of the studies.  Accordingly, the draft report 
was revised in response to this decision, and to include data received from the Council since the June Panel meeting.   
Included for your review is the draft report, the CIR report history, Literature search strategy, Ingredient Data 
profile, 2012 FDA VCRP data, and minutes from the June 2012 Panel meeting. The unpublished data included with 
this report are:  
 

1. Human skin irritation/sensitization data submitted on 7-2-2012 (data1 pdf file);  
2.  In vitro assay data, evaluating ocular irritation potential, submitted on 7-2-2012 (data 1 pdf file) 
3. Updated use concentration data submitted on 7-2-2012 (data2 pdf file) 
  

After reviewing the draft report, the Expert Panel needs to determine whether additional data are needed for 
completion of this safety assessment, or if the available data are sufficient for arriving at a conclusion on the safety 
of tin and tin oxide used in cosmetic products.    
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CIR History of: 
 

Tin and Tin Oxide 
 

A Scientific Literature Review (SLR) on these ingredients was issued in February of 2012.  Use concentration and 
safety test data received from the Council were incorporated prior to announcement of the SLR.  
 
1st Review, Belsito and Marks Teams/Panel:   June 11-12, 2012 
 
The following  data  on tin oxide (included in draft report) were received from the Council prior to announcement of 
the SLR:  (1)  RIPT on an eye shadow (0.3% tin oxide); (2) ophthalmological in-use safety evaluation of an eye 
shadow (0.3% tin oxide);  (3) RIPT on a lipstick (0.5% tin oxide);  RIPT on a lipgloss (0.35% tin oxide); and use 
concentration data on tin oxide.  
 
2nd Review, Belsito and Marks Teams/Panel:  September 10-11, 2012 
 
Per Team/Panel discussions at the June 11-12, 2012 Expert Panel meeting, the draft report was tabled, pending 
removal of metallic tin from the safety assessment and efforts to confirm the oxidation state of tin oxide tested in 
some of the studies.  Accordingly, the draft report was revised to reflect this decision, and, also, the following data 
received from the Council since the June Panel meeting have been included:  (1) human RIPT data on an eye 
shadow containing 1.3%  tin oxide and (2) in vitro assays evaluating the ocular irritation potential of an eye shadow 
containing 1.11% tin oxide.  The report also contains a draft discussion for the Panel’s review.     
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        Tin Oxide Check List for September, 2012.  Analyst – Wilbur Johnson 
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Literature Search on Tin and Tin Oxide* 
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Ingredients Toxline  
&PubMed 

ChemIDplus Multidatabase 
(See legend*) 

DART SciFinder RTECS      

Tin 2920 1 3 18 127,283       
Tin Oxide 1962 1 1 6 37,151       

*Data in Table: Publications found; Multidatabase = HSDB, CCRIS, ITER, IRIS, 
 Gene-Tox, and LacMed  

Searches Performed on12/22/2011 
Search Performed on 2/24/2012 
Search updated on 7/29/2012 
 
 

Ingredients/Search Terms 
Tin Oxide 
Tin Dioxide 
18282-10-5 
1332-29-2 
 
Tin 
7440-31-5 
 
Search Strings (NLM databases) 
 
Tin Oxide OR Tin Dioxide OR 18282-10-5 OR 1332-29-2 
Tin OR 7440-31-5 
 
 
SciFinder Search Terms 
18282-10-5 
7440-31-5 
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Day 1 of the June 11-12, 2012 CIR Expert Panel Meeting – Dr. Marks’ Team 
 
Tin (IV) Oxide and Tin 
 

Tin oxide and tin.  This is the first time we've seen this draft report on these 
ingredients, first time we've looked at these ingredients, and so the first question is, do we need 
any data?  Or can we move forward with a safe conclusion? 

Tom, Ron, from your perspective?  
DR. SHANK:  I don't have any data needs for tin oxide.  For tin itself we may 

need sensitization data. 
DR. MARKS:  Yeah. 
DR. SHANK:  But it's not used, so maybe it would be -- could be considered 

just to drop it from the report. 
MR. HILL:  Yeah, and just a general question while we're thinking about it, 

really directly related to that is, we have a bunch of toxicology data in here for stanus fluoride, 
stanus chloride, stanus -- what was the citrate, I think it was?  Where there was high solubility and 
availability and so forth.  And I wondered if any of that was really relevant?  I mean, do we have 
any information that suggests that anything that bio-available could be generated from tin oxide 
because we -- I don't guess we could throw this data out, but yet we need to cast it in such a way 
that this is really not very relevant to tin oxide, or tin metal, for that matter. 

MR. JOHNSON:  Even though we don't have our IPT data on tin, there's an 
allergenicity section on page 7, so there's limited data relating to the allergenicity of metallic tin 
powder. 

DR. MARKS:  One of the problems I had, Ron, going back to the skin is that the 
RIPT for tin oxide was at.5 percent, 0.5 percent.  That was fine, that's on page 7 or Panel Book 
page 13.  But then when I look, it's used up to 5 percent in a leave-on product.  So, I would 
actually feel that we have insufficient sensitization data and we need an RIPT for 5 percent if 
we're going to say in the present use and concentration. 

DR. SHANK:  Good point. 
DR. MARKS:  So, I would put that as an insufficient, at least for that.  And then 

the question is, are there other things -- particularly I think you were hitting onto that, Ron, as the 
metabolic fade of tin and/or tin oxide when applied to the skin.  Did you have any concerns? 

MR. HILL:  I don't have any concerns at all.  So, I guess my thinking is, I mean, 
even it's in a lipstick or something.  The amount of tin we're talking about is just not in an 
available form.  I think people are putting metallic tin in there to put tin oxide -- I don't think it's 
going to be converted to tin chloride or anything soluble in the gut.  I am pretty sure it just passes 
through. 

DR. SLAGA:  Or if you put it on the skin -- 
MR. HILL:  Or it should -- yeah, I mean, I think nothing will happen to it.  Even 

if I'm sweating profusely, I don't think anything will happen to that tin oxide.  I don't think it will 
be absorbed, I don't think it will go anywhere where it would cause -- but, you know, there's not 
all that much information about it here, but we have a lot -- about any of that, but then we have a 
lot of toxicology for stanus citrate, stanic citrate, stanic chloride, things I'm not sure there's much 
relevant at all. 

Certainly have to somehow capture that, but we need to be clear that it's 
probably not relevant somehow. 

DR. ANDERSEN:  I think on -- actually, there is an opportunity at this stage.  I 
mean, this is the first time you're seeing this report, and arguably when we put together the 
scientific literature review we grabbed onto a lot of data.  And if those data really don't inform the 
decision, I'm not sure I have a problem with you suggesting that they be taken out. 

I mean, let's focus this on the data that are really relevant.  If that makes it 
shorter, so be it.  At Stage 1 when we're just pulling it all together, we would almost always err on 
the side of being inclusive, but you have the opportunity now to say, you know, as Ron has said 
that doesn't really inform the decision.  So, take it out. 

MR. HILL:  Unless we have some piece of information that causes us to believe 
that that tin oxide in any process of formulating finished cosmetic product or in any process on the 
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skin or mucous membranes or, you know, in any way is likely to be converted to something 
bioavailable, then it doesn't seem very relevant.  I've never heard of such a thing, but. 

MR. STEINBERG:  Tin oxide is in use.  In fact, I think it's almost its only use is 
as a pacifying agent.  And if it's converted to anything inside, it's no longer a pacifying agent.  So, 
basically it's formulated to stay in the tin oxide form. 

MR. HILL:  I think actually there's fairly vigorous chemistry that's required to 
get it out of that form and into something more bioavailable.  That was my point.  Just sitting there 
in heavy sweat wouldn't do it, anything I could think of in terms of putting that into a finished 
cosmetic formulation, I can't envision that happening. 

MR. ANSELL:  So, how would that inform the RIPT?  It's only use -- the 
HRIPT at half-percent with a use concentration in an eye shadow at 5 percent if the material really 
isn't soluble or convertible?  Would we feel that repeating the HRIPT would be needed? 

MR. HILL:  I don't know enough about the potential mechanisms by which such 
a substance could cause sensitization, to answer that question myself.  I personally think we 
wouldn't see anything, but. 

DR. MARKS:  It has to be, obviously, absorbed in the skin. 
DR. SHANK:  It would not. 
DR. MARKS:  So the point is, we have -- theoretically it shouldn't be absorbed?  

Do you -- 
MR. HILL:  I think that's probably true, and I kind of doubt we'd need the RIPT 

-- 
DR. SHANK:  Okay, I think -- 
MR. HILL:  But we have to explain in the discussion why we don't think we 

need it. 
DR. MARKS:  Okay. 
MR. HILL:  And Don may have another answer. 
DR. MARKS:  Okay, so with that in mind -- thank you, Jake, for bringing -- and 

to Ron.  So, if it's not absorbed we shouldn't need the sensitivity, exactly.  Though it's interesting 
when you look at the patch testing with tin alone on a coating, that gave positive patch test at 100 
percent.  So, is that reassuring or not?  That's back on page -- 

DR. SHANK:  Seven. 
DR. MARKS:  Yeah, page 7 or page 13 of the Panel Book.  If you look under 

tin, there's an interesting -- they had positive -- now, they took nickel-sensitive individuals, so they 
were metal-sensitive.  So, as a sub-set of individuals already sensitive to nickel, they took these 
discs that were plated with tin and positive reactions were seen in six, and presumably that was to 
the tin and not to the copper disc that it was coated on. 

So, is that? 
MR. HILL:  But tin is not used -- tin metal is not used as a cosmetic ingredient. 
DR. MARKS:  No, but I'm talking about the absorptions. 
MR. HILL:  I mean, it's there but it's -- 
DR. MARKS:  Somehow the tin got from that coating into the skin and caused 

the allergy.  So, you know, do we still feel comfortable. 
MR. ANSELL:  Tin is more reactive? 
DR. MARKS:  I don't know.  So, we still feel comfortable that tin oxide would 

not be absorbed?  Do we have data in here? 
DR. SLAGA:  There's no data for absorption. 
DR. MARKS:  Right. 
DR. SLAGA:  I mean, we can ask for it because it would not be absorbed. 
DR. MARKS:  It would not be absorbed, okay. 
MR. HILL:  There's probably more known about the nickel sensitivity 

mechanism, and we have a doubt of the sensitivity of nickel -- the reaction to nickel stables, but 
you know. 

DR. MARKS:  Okay, so it -- 
MR. HILL:  But my point is, something happens different with the metal, it's 

probably getting conjugated to thioles or something like that, resulting in sensitization.  But if the 
metal is not being used as an ingredient in anything, then I don't think any of that's applicable to 
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tin oxide because I think once it's in the oxide state it's stable. 
DR. MARKS:  Okay, so we would move safe to mark?  So we would issue a 

draft tentative report with a conclusion of safe.  And it can be handled in the discussion that even 
though the RIPT that we have is not up to 5 percent, that the tin oxide is not absorbed.  That would 
be under the discussion.  Therefore, would not cause sensitivity.  Plus, it wouldn't cause a lot of 
other toxic affects, would it? 

MR. ANSELL:  So you're basing that on the molecular weight?  Why that would 
not be absorbed?  Is that? 

MR. HILL:  Tin oxide is so insoluble as to be -- I mean, and even if it were to 
dissolve, it just wouldn't penetrate the skin.  Even damp skin, it wouldn't go anywhere. 

DR. SLAGA:  Lesions of some sort. 
DR. MARKS:  Okay. 
MR. HILL:  The only question I have before we escape all of this is, there are no 

reported uses for tin in cosmetics, but yet tin is in the Cosmetic Ingredient Dictionary.  I mean, 
why is that?  I guess is what I'm asking, because I'm not sure the conclusion is -- 

DR. LORETZ:  The same reason there's so many others in there. 
MR. HILL:  Yeah, okay. 
SPEAKER:  Someone applied for it. 
DR. LORETZ:  Yeah, somebody once upon a time wanted to name. 
MR. HILL:  So if we say safe in current manner of use and there are no uses of 

tin, are we covered?  I guess that's what I'm asking.  Because there could be sensitivity to tin, 
metal, I think. 

DR. MARKS:  That's shown. 
MR. HILL:  Yeah. 
DR. MARKS:  We presume it was the tin, not the copper.  Okay, well, since it's 

not being used that's -- and we won't get into why it's in -- as you already stated, there are a 
number of ingredients.  It sounds like the process, somebody applies for it included in the 
dictionary and then it gets included. 

MR. ANSELL:  That's it.  There's no safety criteria.  It's purely identification. 
MR. HILL:  Yeah. 
MR. ANSELL:  Whether it ever gets used or not is really beside the point. 
And let me point out that I think apropos of also the botanical discussion this 

morning, these reports are always -- the conclusion is always predicated on the report itself.  You 
can't separate that conclusion from the entire report, so it's always safe as used. 

MR. HILL:  I know.  I mean, just in practicality -- and we talked about 
practicality when we did Brazilian blow- out -- is that practicality, given that there are mom and 
pop cosmetic companies out there.  You know, I mean, it's incumbent upon them to know what 
you just said.  But on the flip side, do we have the language in the discussion and conclusions to 
make sure that they realize that?  I guess is the best way of putting that.  Because a lot -- yeah.  If 
they just read the discussion and conclusion, or maybe even get only the conclusion, you know, is 
it clear to them?  Or do we -- you know, that's all I ask.  And the kinds of education initiatives that 
Halyna was talking about to me, that would increasingly help them. 

MR. ANSELL:  Yeah.  There's three fundamental parts and they can't be 
separated.  You can't take the CIR and remove from it manufacturer responsibility.  You can't -- 

MR. HILL:  No, in fact that's fundamental to the whole thing, right?  I mean -- 
MR. ANSELL:  And FDA enforcement. 
MR. HILL:  Yeah. 
MR. ANSELL:  So, you know, the three parts all fit to make a kind of total 

quality system. 
MR. HILL:  And I agree with the FDA enforcement.  It's just that you'd like it 

not to have to be from bad events, you know, after the fact as much as possible. 
MR. ANSELL:  Right.  So, that's where. 
DR. SHANK:  Let me make sure I understand.  We're not saying elemental tin is 

safe as used, but it isn't used.  That's why it's safe?  (Laughter)  I don't care for that. 
I would either say, insufficient for tin and you need sensitization data, or take it 

out of the report altogether.. 
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MR. HILL:  What about just taking it out of the report altogether, given that it's 
not being used?  Alan? 

DR. ANDERSEN:  It cuts the productivity for this report in half.  (Laughter)  
But -- 

MR. HILL:  I don't care about that.  (Laughter) 
DR. ANDERSEN:  I'm not sure I can figure out a way to craft the conclusion so 

that Ron's comments that the emperor appears to have no clothes can be avoided. 
I could argue that we do ingredients that are not in current use all the time, and 

we put the caveat that says, oh, by the way for those that aren't in use we would expect their use to 
be similar to the others in the group. 

Now in that case, that would say for tin it would be used at levels no greater than 
5 percent in leave-on cosmetics.  Would you be comfortable if tin appeared at 5 percent in 
leave-on cosmetics?  If not, then I think taking it out or saying insufficient is where to go.  I'm not 
sure I care which, but since it's not in use, taking it out would seem to be a perfectly reasonable 
approach. 

MR. ANSELL:  If the data on tin in here we feel is insufficient, I mean -- 
MR. HILL:  Look, basically -- 
MR. ANSELL:  We kind of blew through all the tin data saying it's not relevant.  

Well, maybe we need to go back and look at all the tin data again.  You know, because there is. 
MR. HILL:  Well, there's data for metallic tin, which is what Dr. Marks was 

talking about, and then there's data for a lot of tin salts that are highly soluble.  The ones that I was 
arguing were not relevant were the highly soluble tin salts where we administer them orally and 
we get a good bit of absorption and we see accumulation in bone, et cetera, et cetera.  I'm saying 
that's basically not relevant to tin oxide in cosmetic use. 

DR. ANDERSEN:  I think the question here is, can we use the pattern of use of 
tin oxide to cover a potential pattern of use for tin, which is vague and uncertain because it's not in 
current use?  And I'm sensing some discomfort with doing that, so I would take tin out. 

DR. SLAGA:  I agree. 
DR. ANDERSEN:  Now, since we're going to have to write a discussion of all 

of this, that that issue doesn't really bother me.  But there's another issue in here that you haven't 
talked about that is of concern, and that is pneumoconiosis.  Tin oxide is clearly linked if it's 
inhaled at high levels. 

MR. ANSELL:  Occupational. 
DR. ANDERSEN:  But I think you need to tell me that you're comfortable or 

tell Wilbur that you're comfortable with the unlikelihood of exposures from cosmetic use that 
would lead to the kind of inhalation toxicity that is of concern for pneumoconiosis.  So, I think it's 
pretty obvious, but I want you to say it. 

DR. MARKS:  Ron?  Sound good? 
DR. SHANK:  And with that, least importantly?  Because there are inhalation in 

uses -- not inhalation uses, potential inhalation exposures. 
MR. HILL:  It was pointed out to me and I will relay it that it wouldn't function 

as an opacifier if the particle size were so small as to allow for appreciable inhalation. 
DR. SHANK:  That's right. 
MR. HILL:  But definitely the discussion is going to capture that, yes -- 
DR. MARKS:  The inhalation boilerplate would cover this.  Is that -- Ron? 
MR. HILL:  But I think you have to mention that specific issue and then explain 

why it's not of concern to us. 
DR. ANDERSEN:  Thank you. 
DR. MARKS:  And that was which page of the Panel Book? 
DR. ANDERSEN:  The data are on -- primarily on page -- 
MR. HILL:  Panel Book page 14. 
DR. MARKS:  Fourteen.  Okay, so tomorrow I'm going to move that we issue a 

draft tentative report for tin oxide.  That it's safe as used, and when presumably that's seconded 
and during the discussion phase I'll mention that we should have the inhalation boilerplate 
included in the discussion to cover the issue of pneumoconiosis. 

Any other comments? 
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MR. JOHNSON:  Yes, Dr. Marks.  Before in terms of the accounting of the 
discussion, you had said that even though the RIPT data are not up to 5 percent -- 

DR. MARKS:  Right, that'll be the second discussion. 
MR. JOHNSON:  That'll be in there also? 
DR. MARKS:  Tin oxide is not absorbed, it's not soluble so we don't need an 

RIPT up to 5 percent use concentration. 
MR. JOHNSON:  Okay. 
DR. MARKS:  Thanks, Wilbur. 
MR. JOHNSON:  Okay.  You're welcome. 
DR. MARKS:  Any other comments about tin oxide, since we're deleting tin?  

None?  Okay.  Let's move on to chlorphenesin.  It's Green Book, also.  This is also -- 
MR. HILL:  Big Green Book. 
DR. MARKS:  A substantial Green Book, and that's not even -- don't have way 

too many in here, so we'll see if we have it.  There are lots of uses -- 
MR. JOHNSON:  Excuse me, Dr. Marks, before we conclude with tin oxide.  

We did receive some Wave 2 data on tin oxide, so I just want to confirm that you want those data 
incorporated into the safety assessment.  We just have acute orotox, acute parental toxicity data, 
and additional data relating to non-cosmetic use.  All on tin oxide. 

DR. MARKS:  That seems certainly to be relevant. 
MR. HILL:  I was going to say, why would we not put it in? 
DR. MARKS:  Yes. 
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Day 1 of the June 11-12, 2012 CIR Expert Panel Meeting – Dr. Belsito’s Team 
 
Tin (IV) Oxide and Tin 
 

DR. BELSITO:  Right.  Okay.  Tin oxide and tin.  It's so funny that she 
mentioned tin in her presentation this morning, which incidentally was a great presentation.  I 
would have liked to -- I almost wanted to ask her what do you know about tin that I don't know?  
But I figured you'd all tell me when we got to this report. 

So this is the first time we're seeing this.  And it's two ingredients -- tin and tin 
oxide.  We've got some data and we need to decide where we are with this.  We also got some 
Wave 2 data with acute oral and parental toxicity, a memorandum from the FDA.  I mean, overall, 
when I looked at this I thought it was okay except that it's used around the eye at 5 percent and I 
had no data to support the safety in terms of irritation of tin when it was used at that amount 
around the eye area, particularly since it's tin oxide.  And I don't know a lot about tin oxide, but 
things like zinc oxide, titanium oxide oftentimes are more irritating than other things compounded 
with those metals.  So I thought it was insufficient for irritation at -- tin oxide, the irritation at 5 
percent.  But otherwise, I was happy with the data. 

DR. LIEBLER:  Okay.  This is one I had a lot of problems with and I think it 
has to do with there really were two issues.  The first is I'm not sure why tin is in this because 
there are no uses for it.  So there's only uses listed for tin oxide.  And tin itself, it could have -- if 
there uses and if we were to review it, then we've got a problem because I don't think we have any 
data for the form of tin that would be used in a cosmetic product if it were used in a cosmetic 
product.  And we do have some data that Wilbur found for carcinogenicity where they looked at 
pieces of tin foil implanted.  They had little cylinders of pure tin or little pieces of tin needs and so 
on.  None of those I'm sure are the form that tin would be used in a cosmetic product.  If it were to 
be used it would probably be some kind of powder, but I would suspect based on what's known 
about the chemistry of tin that if it was made into a powder it would be too susceptible to 
oxidation and therefore would be too unstable to be used successfully in a cosmetic product.  So I 
have a feeling that tin is not -- tin itself is probably not reviewable and there may be a lot of 
practical reasons why it's not used.  I'm not sure if it's in the dictionary, why it's in the dictionary, 
but that's nothing I can do anything about.  But I think it may not be reviewable for us.  Tin oxide 
is reviewable. 

And that gets to my second problem, which is that the different types of -- this is 
typical of inorganic materials.  There's a term called speciation which has to do with the oxidation 
state and the other atoms that are present in the compound.  So, you know, there's tin(II), there's 
tin(IV), the two oxidation states that you described in the report.  And you can have tin(II) oxide, 
SnO, and tin(IV) oxide, which is SnO2.  And it's the latter that's used as a cosmetic ingredient. 

Nevertheless, there are data cited in the report for tin oxide, as well as -- tin(II) 
oxide, as well as tin(IV) oxide.  I think that tin(II) oxide cannot be considered equivalent 
chemically or biologically to tin(IV) oxide.  So the data that you would have for tin(II) oxide is 
probably not relevant.  It's arguably irrelevant.  And the same can be said for the compound they 
have the most data for in the entire repot, which is tin(II) chloride.  And tin(II) chloride is one of 
the most stable commonly used forms of tin.  It's not used as a cosmetic ingredient, but it's well 
studied and it is encountered in other contexts, which is why you've got a lot of data for it.  But I 
think it's not possible to justify that as a surrogate for the effects of tin(IV) in tin(IV) oxide. 

So, essentially, the issue of speciation is really important here, and it's unusually 
important in inorganic materials.  Another great example of speciation really driving the biology 
and toxicology is with arsenic.  Now, I'm not suggesting that arsenic and tin are nearly equivalent 
in toxicity, but arsenate, which is the +5 oxidation state of arsenic is relatively less toxic than 
arsenite, which is the +3 oxidation state.  And, you know, there is evidence in the body that those 
can be interconverted, or at least arsenite can be oxidized to arsenate.  We don't really know about 
the tins but the issue here is tin(IV).  And I think if you took out all the things that aren't tin(IV), 
you would have actually very little data.  Most of the data that you would be left with are data that 
suggest that tin(IV) is safe as used.  But this report has a lot of incidences, spots in it where I 
flagged it.  It simply says tin oxide and you can't tell if it's tin(II) or tin(IV).  And it might not even 
be possible to tell from the original source literature that you reviewed, but you might need to go 
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back and double-check those.  I think the tin(II) chloride data is not relevant.  The tin data is not 
relevant to tin oxide.  And the SNO, the tin(II) oxide data is not relevant to tin(IV) oxide. 

So I'm not sure what you need to do.  My suggestion is that you might need to 
table this report to go back and get this onto a single chemical species to evaluate because I don't 
think there's any other compound that's an appropriate surrogate for tin(IV) oxide other than 
tin(IV) oxide.  And I don't know if it's possible, but I would suggest that we delete tin from this 
report. 

DR. BELSITO:  Yes, I would largely agree with the tin oxide.  One of the tins 
that there has been some work on is actually tin fluoride because that's what stannous fluoride and 
stannic fluoride is that you brush your teeth with.  But that's different form this.  So I basically 
agree that we need to cut this down just to this one compound. 

DR. SNYDER:  So what were you thinking -- your impression is in those 
datasets you'll be able to pull out what is actually reflected in what was actually studied regarding 
the form of tin in these particular studies? 

MR. JOHNSON:  For studies in which tin oxide was tested, I can basically go 
back to the original publication and determine whether or not the oxidation state, you know, was 
specified. 

DR. SNYDER:  Because I'm particularly interested in the absorption data 
because it just says tin.  And so I had already found this to be insufficient for irritation data at 5 
percent but it sounds like at this point probably the better part of valor is to table it and get rid of 
all the data that cannot be verified as SN204. 

DR. LIEBLER:  SM204. 
DR. BELSITO:  Which is the valence that's used in cosmetics. 
DR. LIEBLER:  That's right.  SM204 is correct. 
DR. BELSITO:  And let us look at what's left when it's just SN204 or if it's just 

labeled as tin oxide. 
DR. LIEBLER:  Sorry, it's not SM204; it's SnO2. 
DR. BELSITO:  SnO2. 
DR. LIEBLER:  SnO2, which is tin(IV). 
DR. BELSITO:  Okay.  SnO2 and if it's just labeled as tin oxide, perhaps we can 

put those studies in but indicate that we don't know the valency of the tin in those cases.  Is that 
fair or what? 

DR. LIEBLER:  I would be okay with leaving those in, but they need to be 
clearly labeled. 

DR. BELSITO:  Right.  So labeled as to when it's SnO2 and tin oxide unknown. 
DR. LIEBLER:  Right. 
DR. BELSITO:  But if it's SN0, we don't want it in there. 
DR. LIEBLER:  Right. 
DR. BELSITO:  And if it's just tin, we don't want it in there. 
DR. LIEBLER:  Right.  So I'd recommend we delete tin itself. 
DR. BELSITO:  Okay. 
DR. LIEBLER:  Tin metal. 
DR. BELSITO:  So our recommendations are delete tin metal.  Table, get rid of 

what is not SnO2 or what is -- get rid of what clearly is tin and SN0 and label clearly what is SnO2 
and SN0 valency unknown and separate those out and let us look at what we have because there 
may be insufficiencies beyond irritation at that point. 

DR. LIEBLER:  Right.  This is just an area where we really can't do read-across 
with these inorganic species.  They're really different and hard to predict. 
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Day 2 of the June 11-12, 2012 CIR Expert Panel Meeting – Full Panel 
 
Tin (IV) Oxide and Tin 
 

DR. BERGFELD:  Then moving on to the next green document which is the tin 
oxide and tin.  Dr. Marks? 

DR. MARKS:  This is the draft report we reviewed.  It's the first time we've seen 
these two cosmetic ingredients tin and tin oxide.  The first thing that our team felt is we wanted to 
delete tin from this report and have the report focus on tin oxide.  We felt tin oxide was safe as 
used and moved to issue a tentative report with that conclusion safe as used for tin oxide. 

DR. BERGFELD:  That's a motion.  Is there a second or discussion? 
DR. BELSITO:  Discussion, and I'll let Dan lead this.  We agreed to delete tin 

and the question was the valiancy of the tin oxide that was used in cosmetic products, and I'll let 
Dan further elaborate. 

DR. LIEBLER:  We totally agreed about tin, and with tin oxide and with the 
other forms of tin that were cited in the report for safety data, the issue is one of speciation for 
inorganics, the oxidation state and substituents for the tin.  The cosmetic ingredient is tin(IV) 
oxide (SnO2).  In some cases, SnO tin(II) oxide was cited, in other cases, tin chloride SnCl2 was 
cited.  Unlike many organics that we consider, we felt that the concept of read across is dicey at 
best with these inorganics because they can have significantly different effects.  It wasn't clear in 
the report the speciation of some of the forms of tin cited in some of the references and it might 
not even be clear from the source literature, although Wilbur is going to go have to go back and 
look.  What we felt was that there is so much data that was cited in support of tin oxide, even if 
you throw away the tin, that it is unclear relevance because speciation isn't clear, I suggested that 
the report be tabled until all of that can be resolved, sift out the stuff that's not really relevant to 
tin(IV) oxide and then take another look at it.  I don't suspect that we're going to have a problem, I 
think we're going to end up safe as used, but I think the supporting data at this point are kind of a 
mess and we just need to go back and clear that up before we can draw a conclusion. 

DR. BERGFELD:  Is there a motion to table? 
DR. MARKS:  I'll withdraw my motion to move forward with safe and certainly 

we can table to clear up the report.  We felt that tin oxide would be safe also because it's not 
absorbed and it's not soluble, so other than I think housekeeping and getting the document as you 
suggested, Dan, I think we'll be moving forward. 

DR. BERGFELD:  Is there a second to table? 
DR. MARKS:  I'm fine with tabling.  I withdraw the motion. 
DR. BERGFELD:  We need the motion. 
DR. BELSITO:  We're fine with tabling.  I'd say as an FYI there was one other 

issue that our group had and that is it's used in an eye product at 5 percent and we were concerned 
about potential irritation given the reports of ocular irritation at that level so that as this gets tabled 
and cleared up, just a note to industry that we would like to see some data at 5 percent. 

DR. BERGFELD:  There has been a second to table.  We need to vote.  All 
those in favor of tabling this ingredient please raise your hand.  Unanimous.  Are there any other 
discussion points?  Alan? 

DR. ANDERSEN:  I want to make sure that everybody is comfortable with 
adding the traditional caveat for ocular irritation if available. 

DR. BELSITO:  I'm not talking about doing an ocular study.  I'm talking about 
dermal irritation at 5 percent because it's used in an eye product. 

DR. ANDERSEN:  Thank you. 
DR. MARKS:  The only other which we noted and Alan pointed out is the issue 

of pneumoconiosis and we felt we could handle that in the discussion with the inhalation 
boilerplate. 

DR. BERGFELD:  Is there anything else?  Seeing none, we'll move forward then.  Thank you very much for that.   
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INTRODUCTION 
 

 The safety of tin(IV) oxide and tin as used in cosmetics is reviewed in this safety assessment.  Tin(IV) oxide 
functions as an abrasive, bulking, and opacifying agent and tin functions as a surface modifier in cosmetic products.1 
 

CHEMISTRY	

Definition and Structure 
 
 Tin(IV) oxide (CAS Nos. 1332-29-2 and 18282-10-5), dioxide of tin, is an inorganic oxide that conforms to the 
following structure: 
 
 

 
 

Other names for this chemical include:  stannic oxide, white tin oxide, tin dioxide, stannic anhydride, and flowers of tin.1,2  
 

 
Physical and Chemical Properties 

Tin is a silver-white metal that is malleable and somewhat ductile. It has a highly crystalline structure and exists in 
two allotropic forms at normal pressures. Gray tin exists below 13.2 °C and has a cubic structure. At 13.2 °C, gray tin is 
converted to white tin, which has a tetragonal structure.3,4  The white form is better known as the common, stable form at 
room temperature.5  In compounds, tin can exist in the +2 or +4 oxidation state:3,4  Divalent and tetravalent oxidation states 
are designated as stannous and stannic, respectively.  The Stock Oxidation-Number system denotes the oxidation state using 
Roman numerals in parentheses following the metal’s name: tin(II) and tin(IV).6   The cosmetic ingredient, tin oxide, is 
tin(IV) oxide.    

Chemical and physical properties of tin(IV) Oxide are found in Table 1.  

Method of Manufacture 

 The earth's crust contains approximately  2 to 3 ppm tin, comprising 0.0006% of the earth's crust.2,7  The most 
important tin-containing mineral is cassiterite, also known as SnO2.  Other tin minerals are stannite, teallite, cylindrite, and 
canfieldite.  After tin-containing ores are mined, they undergo further separation processing, resulting in concentrates 
containing 70–77% tin by weight, almost pure cassiterite, and are ready for smelting.8  Elemental tin is obtained from 
cassiterite by reduction with coal in a reverberatory furnace.5  Although tin(IV) oxide occurs naturally in mineral form, this is 
not the source of the commercial product.  It is manufactured directly from tin metal by thermal oxidation (from mined or 
recycled tin), either by exposing molten tin to air in a furnace at elevated temperatures, or by blowing tin powder in a stream 
of air through a furnace at approximately 700 °C. 

 
According to one source, the commercial production of tin(IV) oxides yielded the following grades:  average 

particle size of 0.3 µm (bulk density = 0.72 g/cm3), average particle size of 0.4 µm (bulk density = 1.15 g/cm3), and average 
particle size of 0.5 µm (bulk density = 1.35 g/cm3).9  Each grade is > 99.0% pure and has a specific gravity of 6.9.    

   

Impurities 
 
 Data on tin(IV) oxide impurities were not found in the published literature.  However, commercially available 
metallic tin is approximately 99.8% pure.5   As stated above, tin(IV) oxide is manufactured directly from tin metal. 
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USE 

Cosmetic 
 

 Tin(IV) oxide functions as an abrasive, bulking, and opacifying agent and tin functions as a surface modifier in 
cosmetic products.1  According to information supplied to the Food and Drug Administration (FDA) by industry as part of 
the Voluntary Cosmetic Registration Program (VCRP) in 2011(Table 2), tin(IV) oxide was being used in 1,098 cosmetic 
products.10  Results from a survey of ingredient use concentrations provided by the Personal Care Products Council (also 
included in Table 2) in 2012 indicate that tin(IV) oxide was being used at concentrations up to 0.4% in rinse-off products 
(max. concentration in non-coloring shampoos) and at concentrations up to 1.3% in leave-on products  (max. concentration in 
eye shadow).11 
 

Cosmetic products containing tin(IV) oxide may be applied to the skin and hair, or, incidentally, may come in 
contact with the eyes and mucous membranes.  Products containing these ingredients may be applied as frequently as several 
times per day and may come in contact with the skin or hair for variable periods following application.  Daily or occasional 
use may extend over many years. 

 
Tin(IV) oxide is used in dusting powders (up to 0.03%),  body and hand cosmetic sprays (up to 0.06%), and other 

fragrance preparations (up to 0.08%), and could possibly be inhaled.  In practice, 95% to 99% of the droplets/particles 
released from cosmetic sprays have aerodynamic equivalent diameters >10 µm.12,13,14,15  Therefore, most droplets/particles 
incidentally inhaled from cosmetic sprays would be deposited in the nasopharyngeal and bronchial regions and would not be 
respirable (i.e., they would not enter the lungs) to any appreciable amount.12,13 

Noncosmetic	 	
 
 Tin(IV) oxide is used in a variety of manufacturing applications, including polishing glass and other metals.2  
Elemental tin is present mainly in solder alloys used in the electronics industry, and is also used as a protective coating for 
other metals, especially those used for food containers.16   
 

According to a memorandum on food contact substance notification (FCN) No. 000431, the intended use of Tin (IV) 
oxide is, in combination with silicon dioxide and titanium dioxide, as a colorant for food-contact polymers, paper and 
paperboard, coatings, and in printing inks applied to non-food-contact surfaces of food-contact articles.17  The food contact 
surface will be used at a level not to exceed 6% of the total colorant weight.  The finished food-contact articles may contact 
all food types with no temperature limitation. 
 
 Tin (IV) oxide is not regulated in 21 CFR but is the subject of threshold of regulation (TOR) exemption 98-004, 
for the use of tin oxide at a maximum level of 1.1% by weight in colorants otherwise composed of mica and titanium dioxide, 
provided that the maximum loading rate for the colorant in the food-contact material does not exceed 3% by weight for 
polymers, 5% for paper and paperboard, 15% for coatings, or 30% for ink formulations.  Tin(IV) oxide is a constituent of the 
food contact surface that is the subject of FCN 235 (Use of tin antimony oxide [also known as antimony gray cassiterite] as a 
pigment for all polyolefins for food contact applications).17 
 

TOXICOKINETICS 
 
 Data on the absorption, distribution, metabolism, and excretion of tin(IV) oxide were not found in the published 
literature.  However, the International Commission on Radiological Protection (ICRP) has provided classifications for 
clearance of inhaled tin compounds in the respiratory tract, for use in an inhalation model.18,19  Sulfides, oxides, hydroxides, 
halides, and nitrates of tin, and stannic phosphate were classified as Type M (M = moderate lung absorption).  With Type M 
compounds, approximately 70% of the tin deposited in alveolar interstitial regions is eventually transferred to the blood, 
approximately 10% of the tin deposited in the bronchi and bronchioles is absorbed rapidly, and 5% of the tin is deposited in 
the gastrointestinal tract.   
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TOXICOLOGY 

Acute Oral Toxicity 
 

 An acute oral LD50 of  > 20 g/kg has been reported for tin(IV) oxide in mice and rats (strains and ages not stated).20  
If available, study details will be included after this study has been translated. 
 

Acute Intraperitoneal Toxicity 
 

 Following i.p. dosing of rats and mice (numbers and strains not stated) with tin(IV) oxide, an acute LD50 of > 
0.6600E + 4 mg/kg was reported.20  If available, study details will be included after this study has been translated. 

Repeated Dose Toxicity	
	

 Groups of 10 males and 10 females were fed diets containing 0, 0.03, 0.10, 0.30, or 1.0%  tin(IV) oxide for 28 
days.21  Endpoints monitored included:  mortality, growth, food consumption and utilization, hematology, urinalysis, serum 
biochemistries, and gross and microscopic pathology.  No compound-related adverse effects were observed among rats fed 
tin(IV) oxide during the  4-week feeding period. 

Ocular Irritation	
 
 The ocular irritation potential of an eye shadow containing 0.3% tin oxide [tin(II) or tin(IV) not stated] was 
evaluated using 34 female subjects (18 to 65 years old), 3 of whom withdrew for reasons unrelated to conduct of the study.22  
The participants were instructed to use the test material at least once daily for 4 weeks.  A comprehensive ocular examination 
was performed at the end of the 4-week period.  There were no adverse events, and all ophthalmologic examinations 
remained within normal limits.  Study results did not indicate a potential for ocular irritation or hypersensitivity.  
 
 In an in vitro study, the ocular irritation potential of an eye shadow containing 1.11% tin oxide was evaluated using 
the chorioallantoic membrane vascular assay (CAMVA-14 day) and the bovine corneal opacity and permeability test 
(BCOP).23  In the CAMVA-14 day assay, 2 groups of 10 White Leghorn eggs were dosed (40 µl or 40 mg) with the eye 
shadow at concentrations of 100% and 50% (effective concentration ≈ 0.6%), respectively.  The 14-day incubation period 
was followed by an additional 30 ± 5 minutes of incubation.  The CAM was then observed for signs of vascular hemorrhage, 
capillary injection, or ghost vessels (all positive responses), and the RC50 was determined.  The RC50 is defined as the 
concentration at which 50% of the treated eggs show a positive response.   Positive responses were not observed in treated 
eggs (RC50 > 100%).  In the BCOP assay, 5 corneas were dosed with 0.75 ml of a 20% (effective concentration ≈ 0.2%) 
solution of the eye shadow in minimal essential media.  Opacity measurements and sodium fluorescein permeability were 
determined.  The corrected mean opacity score was 0.6, and the corrected mean optical density (permeability) was -0.003.  In 
the study conclusion, it was stated that the in vitro score, as calculated, was 0.56 (0.6 + 15 (-0.003) = 0.56).        
 

Skin Irritation and Sensitization 

 The skin irritation and sensitization potential of a powder eye shadow containing 0.3%  tin oxide [likely tin(IV) 
oxide] was evaluated  in a repeated insult patch test (RIPT) using 111 male and female subjects (18 to 75 years old), 98 of 
whom completed the study.24  Withdrawal from the study was not related to application of the test material.    A 1" x 1" semi-
occlusive patch containing 0.2 g of the test material was applied to the upper back (between the scapulae) of each subject 3 
times per week for a total of 9, 24 h induction applications.  After a 2-week non-treatment period, challenge patches were 
applied for 24 h to a new test site.  Reactions were scored at 24 h and 72 h post-application.  No reactions were observed, and 
it was concluded that the test material did not have skin irritation or allergic contact sensitization potential. 

 The skin irritation and sensitization potential of a lipstick containing 0.5% tin oxide [likely tin(IV) oxide] was also 
evaluated in an RIPT (similar procedure) using 112 male and female subjects (16 to 79 years old), 103 of whom completed 
the study.  Withdrawal from the study was not related to application of the test material.  No reactions were observed, and it 
was concluded that the test material did not have the potential for causing dermal irritation or allergic contact sensitization.25  
In another study, the skin irritation and sensitization potential of a lipgloss product containing 0.35% tin oxide [likely tin(IV) 
oxide] was evaluated in an RIPT (amount per patch not stated) using 112 male and female subjects (18 to 70 years old), 108 
of whom completed the study.26  The test protocol was identical to that used in the preceding test, with the exception that 
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challenge sites were evaluated at 24 h, 48 h, and 72 h post-application.  No reactions were observed, and it was concluded 
that the test material did not demonstrate a clinically significant potential for eliciting dermal irritation or sensitization. 

 Except for use of a 3/4" x 3/4" semiocclusive patch and the evaluation of challenge reactions at 24 h and 48 h only, 
the same RIPT procedure in the preceding study was used to evaluate the primary or cumulative irritation and/or allergic 
contact sensitization potential of an eye shadow containing 1.3% tin oxide.27  The initial study group consisted to 232 
subjects (16 to 79 years old), 209 of whom completed the study.  Withdrawal from the study was not related to product 
application.  It was concluded that test results for the eye shadow did not indicate a potential for dermal irritation or allergic 
contact sensitization.   

Occupational Studies/Case Reports	
 
 Two-hundred fifteen workers (ages not stated) were exposed to tin(IV) oxide fumes at a plant, 95% of whom had at 
least 3 years of service.28  Of the 215 workers that received chest X-rays, 121 had changes identified as pneumoconiosis.  
None of the X-ray films was suggestive of massive fibrosis or significant emphysema, and there was no evidence of massive 
fibrosis or nodulation.  There were no differences in the following between the 121 pneumoconiotic workers and 94 non-
pneumoconiotic workers:  respiratory symptoms, vital capacity, chest expansion, loss time due to chest illness, and incidence 
of tuberculosis. 
 
 A clinical study of 19 male employees (most < 30 years old) exposed to tin(IV) oxide dust and fumes at a plant was 
performed.29  Impairment of pulmonary function was not observed in any of the subjects, and there were no reports of work 
disability from any clinical cause.  Physical examinations did not reveal any abnormal lung findings or significant findings in 
general.  All of the values for vital capacity, maximal breathing capacity, resting minute volume, and respiratory reserve were 
within normal limits.  The absence of alteration in these ventilatory tests indicae that there was no significant degree of 
obstructive emphysema or of diffuse pulmonary fibrosis.   Based on the methods used, it was noted that the only type of 
pulmonary function alteration that could have escaped detection would have been impaired diffusion of the alveolo-capillary 
block type, which is found in cases of asbestosis and berylliosis.   
 

Based on chest roentgenograms, one subject was classified as completely normal, 8 were classified as stannosis 
suspects, and 10 were classified as having tin oxide pneumoconiosis.  It was noted that subjects with less than 3 years of 
exposure may be classified as either normal or suspects, but do not present with pulmonary nodulation.  After 3 years of 
exposure to tin(IV) oxide, nodular stenosis was found in all cases, and advanced stages occurred with increasing frequency as 
the years of exposure increased.  Of the 10 employees with roentgenographic changes classified as stannosis, 6 had been 
exposed to tin oxide fume.  The most advanced changes were observed in 4 of these 6 employees.  One of the 4 subjects 
probably had been exposed exclusively to tin(IV) oxide dust and had first stage stannosis, and the remaining 3 subjects 
(exposure to dust and fumes) had varying degrees of change.  Six of the 10 employees with lung changes were asymptomatic 
and the following signs were reported for the remaining 4: moderate anorexia (2 subjects), cough with serious expectoration 
(1 subject), and scapular pain (1 subject).  For the 10 cases of stannosis, the hemograms and sedimentation rates were 
within normal limits.  Traces of albumin in the urine were reported for 3 of the cases, and the blood Kahn reaction was 
normal in all cases.  The authors noted that the results of this study corroborate the conclusion that tin oxide fume, and not tin 
oxide dust, is more likely to be the cause of stannosis.29  

 
Stannosis is the form of pneumoconiosis (non-fibrotic form) that results from the inhalation of tin in the form of 

tin(IV) oxide fumes or dust.  Tin(IV) oxide accumulates in the pulmonary parenchyma.  Lung radiography results for a man 
(age not stated) who had worked in the smelter of a tin mine for 26 years revealed moderately profuse small nodules, some of 
which were metallic in density.30  The patient was asymptomatic and clinically normal.  Lung function tests were not 
performed.  Results 8 years later revealed an increase in the profusion of small opacities, particularly in the left mid-zone of 
the lung. The patient remained asymptomatic.  Another case report involved a 55-year-old male employee of a detinning 
plant for 15 years.  He was exposed to tin(IV) oxide fumes as well as clouds of coal dust on the job, and lung function test 
results yielded a forced vital capacity of 90% and a forced expiratory volume that was 96% of predicted values.  Lung 
radiography results revealed very profuse bilateral nodules (~ 3 mm in diameter).  At lung biopsy, focal aggregations of 
macrophages containing dust particles (black particles) were observed in some of the air spaces and in the perivascular and 
peribronchiolar connective tissue.  Electron probe analysis results indicated that tin was present in the dust.30 
 
 A 50-year-old female (non-smoker) with stannosis was exposed to tin(IV) oxide fumes for 33 years.31  There were 
also exposures to biomass fuels and asbestos.  A chest X-ray revealed common nolular lesions and thorax high resolution 
computed tomography revealed widespread interlobular thickening and peribronchial thickening.  Subpleural nodules with 
metallic density were observed in the upper and middle lobe of the right lung.  Bronchial lavage cytology was defined as 
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class II, and histiocytic cells and focal fibrosis were detected on transbronchial lung biopsy.  The patient died 6 months later 
due to respiratory failure.  

 

REPRODUCTIVE AND DEVELOPMENTAL TOXICITY 
 
 Data on the reproductive and developmental toxicity of tin(IV) oxide were not found in the published literature.  

GENOTOXICITY	
 
 Tin(IV) oxide was administered to rats through the trachea, and cytological preparations were made at various 
intervals in order to determine effects on micronucleus frequency and karyorrhexis of rat bone marrow cells and lung 
macrophages.32  Results indicated that tin(IV) oxide can induce micronuclei and karyorrhexis in bone marrow cells.  On the 
first and tenth day, the frequency of karyorrhexis was higher than that of micronuclei, and differed significantly from that of 
the control, and vice versa, on the 20th and 30th days.  Tin(IV) oxide also can induce micronuclei and karyorrhexis  in lung 
macrophages.  On the 10th and 20th days, the frequency of karyorrhexis was the same as that in bone marrow cells.  

CARCINOGENICITY 
 
Data on the carcinogenicity of tin(IV) oxide were not found in the published literature. 
 

SUMMARY 
 

The safety of tin(IV) oxide (dioxide of tin) and elemental tin in cosmetics is reviewed in this report.  Elemental tin is 
obtained from cassiterite by reduction with coal in a reverberatory furnace.  Tin oxide is manufactured directly from tin metal 
by thermal oxidation.  According to information supplied to the Food and Drug Administration (FDA) by industry as part of 
the Voluntary Cosmetic Registration Program (VCRP) in 2012, tin oxide was being used in 1,098 cosmetic products.  
Furthermore, results from a survey of ingredient use concentrations provided by the Personal Care Products Council in 2011 
indicate that tin oxide was being used at concentrations up to 0.4% in rinse-off products (max. concentration in non-coloring 
shampoos) and up to 1.3% in leave-on products (max. concentration in eye shadow). 

 
Data on tin(IV) oxide impurities were not found in the published literature.  However, commercially available 

metallic tin is approximately 99.8% pure.  Tin(IV) oxide is manufactured directly from tin metal. 
 
  
Data on the absorption, distribution, metabolism, and excretion of tin(IV) oxide were not found in the published 

literature.  However, the ICRP has provided classifications for clearance of inhaled tin compounds in the respiratory tract, for 
use in an inhalation model.  Sulfides, oxides, hydroxides, halides, and nitrates of tin, and stannic phosphate were classified as 
Type M (M = moderate lung absorption).  With Type M compounds, approximately 70% of the tin deposited in alveolar 
interstitial regions is eventually transferred to the blood, approximately 10% of the tin deposited in the bronchi and 
bronchioles is absorbed rapidly, and 5% of the tin is deposited in the gastrointestinal tract. 

 
An acute oral LD50 of  > 20 g/kg has been reported for tin(IV) oxide in mice and rats.  Following i.p. dosing of rats 

and mice with tin(IV) oxide, an acute LD50 of > 0.6600E + 4 mg/kg was reported.  No test substance-related adverse effects 
were observed in rats fed tin(IV) oxide at concentrations up to 1.0% in the diet for 28 days. 

 
An eye shadow containing 0.3% tin oxide [likely tin(IV) oxide] not stated did not cause ocular irritation in 31 

subjects who participated in a 4-week product use study (daily applications).   In vitro assay results relating to the ocular 
irritation potential of an eye shadow containing 1.11% tin oxide were negative when the product was diluted to 
concentrations of 0.6% and 0.2% prior to testing.  Results of In repeated insult patch tests, neither a lipstick (0.5% tin oxide, 
103 subjects), lipgloss product (0.35% tin oxide, 108 subjects),  powder eye shadow (0.3% tin oxide, 98 subjects), nor 
another eye shadow (1.3% tin oxide, 209 subjects) induced skin irritation or allergic contact sensitization.   
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In occupational settings, stannosis, a form of pneumoconiosis, has been observed in workers exposed to tin(IV) 
oxide fumes.  

 
Tin(IV) oxide administered intratracheally induced micronuclei and karyorrhexis in rat bone marrow cells in vivo. 

Data on the carcinogenicity or reproductive and developmental toxicity of of tin(IV) oxide were not found in the published 
literature.  
 

DISCUSSION 

Because tin(IV) oxide was reported to be used in products that may be sprayed, the Panel discussed the issue of 
incidental inhalation exposure.  In the absence of typical inhalation toxicity studies, the Panel considered other pertinent data 
that were available, i.e.,  occupational exposure data.  Stannosis, a form of pneumoconiosis, has resulted from occupational 
exposure to tin(IV) oxide dust/fumes, but the Panel agreed that this level of exposure to tin(IV)  oxide would not result from 
cosmetic use.  The Panel noted that 95% – 99% of droplets/particles produced in cosmetic aerosols would not be respirable to 
any appreciable amount.  The potential for inhalation toxicity is not limited to respirable droplets/particles deposited in the 
lungs.  Inhaled droplets/particles deposited in the nasopharyngeal and thoracic regions of the respiratory tract may cause toxic 
effects depending on their chemical and other properties.  However, coupled with the small actual exposure in the breathing 
zone and the concentrations at which the ingredients are used, the available information indicates that incidental inhalation 
would not be a significant route of exposure that might lead to local respiratory or systemic effects.  Acute or repeated dose 
toxicity following exposure to tin(IV) oxide via other routes was not a concern, based on relatively high oral and i.p. LD50 
values reported for rats and mice and negative results (rats) in a 28-day oral feeding study. 

   
 The Panel recognizes the absence of carcinogenicity and reproductive and developmental toxicity data on tin(IV) 
oxide, but agreed that these data would not be needed because   tin(IV) oxide is insoluble and, theoretically, should not be 
absorbed across the skin.  Based on the results of studies on product formulations containing tin oxide [likely tin(IV) oxide], 
there is no indication that this ingredient would have any irritation or sensitization potential at use concentrations up to 1.3% 
in cosmetic products.    
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 Table 1. Properties of  Tin(IV) Oxide and Tin33 

Chemical 
Form Molecular 

Weight logP Density Water Solubility Boiling Point Melting Point 

Tin(IV) Oxide 

Gray 
tetragonal 
crystals 150.71 NA* 6.85 g/cm3 Insoluble NA 1630⁰C 

 
 

 

     

*NA = Not Available  

 
  
 
 

Table 2. Frequency and Concentration of Use  

According to Duration and Type of Exposure Provided in 201210,11  

  Tin(IV) Oxide   

  # of Uses Conc. (%)      

Exposure Type         

Eye Area 272 0.003 to 1.3   

Incidental Ingestion 381 0.008 to 0.2   

Incidental Inhalation-sprays 35 0.0005 to 0.08   

Incidental Inhalation-powders 53 0.0005 to 1   

Dermal Contact 650 0.000003 to 1   

Deodorant (underarm) NR NR   

Hair - Non-Coloring 9 0.0008 to 0.4   

Hair-Coloring NR 0.04   

Nail 52 0.002 to 1   

Mucous Membrane 443 0.0005 to 0.2   

Baby Products NR NR   

Duration of Use         

Leave-On 1030 0.000003 to 1.3   

Rinse off 67 0.0003 to 0.4   

Diluted for (bath) use 1 NR   

Totals***/Conc. Range 1098 0.000003 to 1.3     

NR = Not Reported; Totals = Rinse-off + Leave-on Product Uses  

NOTE: Because each ingredient may be used in cosmetics with multiple exposure  

types, the sum of all exposure type uses may not be equal to sum total uses. 
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2012 FDA VCRP Data

Tin Oxide

02D - Other Bath Preparations 1

03A - Eyebrow Pencil 1

03B - Eyeliner 44

03C - Eye Shadow 208

03D - Eye Lotion 3

03F - Mascara 6

03G - Other Eye Makeup Preparations 10

04A - Cologne and Toilet waters 2

04B - Perfumes 3

04C - Powders (dusting and talcum, excluding aftershave talc) 14

04E - Other Fragrance Preparation 23

05A - Hair Conditioner 1

05F - Shampoos (non-coloring) 2

05G - Tonics, Dressings, and Other Hair Grooming Aids 4

05I - Other Hair Preparations 2

07A - Blushers (all types) 34

07B - Face Powders 39

07C - Foundations 21

07D - Leg and Body Paints 1

07E - Lipstick 381

07F - Makeup Bases 5

07G - Rouges 25

07H - Makeup Fixatives 1

07I - Other Makeup Preparations 56

08D - Nail Extenders 1

08E - Nail Polish and Enamel 51

10A - Bath Soaps and Detergents 22

10E - Other Personal Cleanliness Products 39

12A - Cleansing 2

12C - Face and Neck (exc shave) 10

12D - Body and Hand (exc shave) 14

12F - Moisturizing 58

12G - Night 2

12H - Paste Masks (mud packs) 1

12J - Other Skin Care Preps 4

13B - Indoor Tanning Preparations 7

Total 1,098
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