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Memorandum 

 

To:  CIR Expert Panel Members and Liaisons 
From:  Wilbur Johnson, Jr. 
  Senior Scientific Analyst       
Date:  February 20, 2015 
Subject: Draft Final Report on Lecithin and Other Phosphoglycerides 
 
A tentative report with a conclusion stating that these ingredients are safe in the present practices of use and concentration 
was issued at the December 8-9, 2014 Expert Panel meeting.  This safety assessment (now a draft final report) is identified 
as lecith032015rep in the pdf file.    
  
Included in this package for your review is the Draft Final Report (lecith032015rep pdf file), 2001 published CIR final 
report on lecithin and hydrogenated lecithin (lecith032015prev pdf file), CIR report history (lecith032015hist pdf file), 
Literature search strategy (lecith032015strat pdf file), Ingredient Data profile (lecith032105prof pdf file), 2014 FDA VCRP 
data (lecith032015FDAdata pdf file), Minutes from the December 2014 Panel meeting (lecith032015min pdf file), 2014 
United States Pharmacopoeia monograph on lecithin, provided by the Council (lecith032015data1 pdf file), and Comments 
from the Council (lecith032015pcpc1 and pcpc2 pdf files). Comments received from the Council have been addressed.  

At the December 2014 Panel meeting, the Panel was informed that lecithin and other phosphoglycerides in cosmetic 
products are either plant- or egg-derived, thereby alleviating concerns about the possibility of transmitting infectious agents 
(e.g. prions that cause bovine spongiform encephalitis). However, comments received from the Council indicate that egg is 
the main animal source of lecithin and, furthermore, the cosmetic industry’s revised definition of lecithin is stated in the 
International Cosmetic Ingredient Dictionary and Handbook as follows: Lecithin is a complex mixture of phosphatides, 
consisting chiefly of phosphatidylcholine, phosphatidylethanolamine, phosphatidylserine, and phosphatidylinositol, with 
varying amounts of triglycerides, fatty acids, and carbohydrates isolated from animal or vegetable sources.  With these 
statements in mind, the Panel needs to determine whether the Discussion should be revised to include CIR’s boilerplate 
statement (See Addition to Discussion? subheading in report text, after Discussion) relating to animal-derived cosmetic 
ingredients. 

The Panel also needs to determine whether the discussion should be revised to address any concerns relating to the 
inhalation toxicity potential of lecithin, hydrogenated lecithin, and other phosphoglycerides.  The Panel’s 2001 conclusion 
on the safety of lecithin and hydrogenated lecithin in cosmetics states that the data are insufficient to determine the safety of 
use in cosmetic products where these ingredients are likely to be inhaled. This decision was likely based on reports of 
bronchospasm in asthmatics treated with a metered dose inhaler containing soy lecithin and the results of occupational 
exposure studies on soy lecithin summarized in the 2001 final safety assessment.  This report (lecith032015prev pdf file) is 
included for the Panel’s review of these studies (See pages 41 and 42). After reviewing these data along with relevant data 
relating to inhalation exposure in the current safety assessment, the Panel needs to determine whether the statements 
relating to inhalation toxicity under the Addition to Discussion? subheading should be incorporated into the report 
discussion.  

After considering the data included in this safety assessment, the Panel needs to determine whether a final report with a safe 
as used conclusion should be issued at this meeting. 
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CIR History of: 
 

Lecithin and Other Phosphoglycerides 
 

A scientific literature review (SLR) on Lecithin and other Phosphoglycerides was issued on  September 14, 2014.  
Use concentration data were received from the Council prior to issuance of the SLR, and updated data were received 
during the 60-day comment period.   Specifications for lecithin and related phosphoglycerides were also received 
from the Council.    
 
Draft Report, Belsito and Marks Teams/Panel:  December 8-9, 2014 
 
The Draft Report contains the use concentration data and  specifications on Lecithin and related Phosphoglycerides 
that were received from the Council.  Comments received from the Council have been addressed. 
 
The Panel issued a tentative safety assessment for public comment with the conclusion that the following 17 
ingredients are safe in the present practices of use and concentration:  
 
Lecithin  
Hydrogenated Lecithin  
Lysolecithin  
Hydrogenated Lysolecithin  
Phospholipids  
Hydrolyzed Phospholipids  
Phosphatidic Acid  
Lysophosphatidic Acid  
Phosphatidylglycerol  
Lysophosphatidylglycerol  

Phosphatidylserine  
Ammonium Phosphatidyl  
Rapeseedate  
Phosphatidylcholine  
Hydrogenated  
Phosphatidylcholine  
Hydrogenated  
Lysophosphatidylcholine  
Lysophosphatidylethanolamine  
Phosphatidylinositol 

 
 
In 2001, the Panel published a final report with the conclusion that lecithin and hydrogenated lecithin are safe as 
used in rinse-off products and safe for use in leave-on products at concentrations ≤ 15%, and the data are insufficient 
to determine the safety of use in cosmetic products where lecithin and hydrogenated lecithin are likely to be inhaled; 
lecithin and hydrogenated lecithin should not be used in cosmetic products in which N-nitroso compounds may be 
formed. The data available for lecithin were relevant for assessing the safety of the entire group because of the 
similarity of its chemical structure to those of the other ingredients in the group. The conclusion stated above 
supersedes the 2001 conclusion for lecithin and hydrogenated lecithin. 
 
The Panel was concerned that lecithin may be derived from animal tissues from which infectious agents may be 
transmitted. Industry assured the Panel that the phosphoglycerides used as ingredients in cosmetic products are 
either egg- or plant-derived. Additionally, the Panel requested clarification of the reported use of lecithin at 
concentrations up to 50% in leave-on cosmetic products. 
 
Draft Final Report, Belsito and Marks Teams/Panel:  March 8-9, 2015 
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    Lecithin and Other Phosphoglcerides Check List for March, 2015. Analyst – Wilbur Johnson 
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Literature Searches on Lecithin and Other Phosphoglycerides (8/14/2014) 

SciFinder/PubMed Searches 

Search Terms 

Lecithin 
Hydrogenated Lecithin 
Lysolecithin 
Hydrogenated Lysolecithin 
Phospholipids 
Hydrolyzed Phospholipids 
Phosphatidic Acid 
Lysophosphatidic Acid 
Phosphatidylglycerol 

Lysophosphatidylglycerol 
Phosphatidylserine 
Ammonium Phosphatidyl Rapeseedate 
Phosphatidylcholine 
Hydrogenated Phosphatidylcholine 
Hydrogenated Lysophosphatidylcholine 
Lysophosphatidylethanolamine 
Phosphatidylinositol

 

Search Updates 

Search updated on 10/30/2014 
Search updated on 2-1-2015 
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Day 1 of the December 8-9, 2014 CIR Expert Panel Meeting – Dr. Belsito’s Team 
 
Lecithin and other Phosphoglycerides 

DR. BELSITO:  Okay.  So, we're going to the phosphoglycerides as used in 
cosmetics, and this is a large group of ingredients that are, I guess, chemically phosphoglycerides.  
I was a little bit concerned about this grouping, and in particular, that we're missing a lot of data, 
because a lot of the molecules that we've included here or ingredients that we've included are 
important membrane signaling molecules, and we don't really have a lot of that information in the 
report. 

And so, again, from a skin sensitization irritation, I'm not concerned.  From 
biological effects in the skin, I am.  And -- or I potentially am.  So I really again, this turn over to 
the tox and pharm folks for their input and guidance in the grouping to begin with. 

DR. LIEBLER:  Well, lecithin is a collection of phospholipids, and so we're 
presented with a large number of phospholipids in this report, and then we're presented with 
different mixtures, extracts containing phospholipids, and then some individual phospholipids like 
phosphotidylinositol,  for example, or phosphotidylserine, most of which, as far as  I can see, don't 
have any or many uses. 

So, I think it's a big report. 
(Pause) 

DR. LIEBLER:  And you know, I guess I was looking to hear if you had 
concerns about any sensitization, irritation or other dermal issues with these, because you know, I 
regard this large category of materials as not having obvious toxicology issues. 

DR. BELSITO:  Okay.  I mean, again, you know, from my -- you know, I mean, 
just looking you know, at you know -- phosphatidylglycerol in signaling phosphatidylcholine 
involved in signaling pathways -- you know, whether they trigger the pathways or not, I don't 
know.  That's not my area of expertise, so that's -- 

DR. LIEBLER:  So there's a huge literature.  I do remark on that, and I figured 
we'd get to that subject in due course.  But it's true that there is a very big literature on 
phospholipids and their enzymatic hydrolysis products on signaling.  Beyond ocytides(?), the 
lysophosphotitic acid, for example, where they're actually receptors and very well studied 
signaling pathways. 

I think we need to distinguish between that literature and the context in which 
these ingredients would be employed in cosmetics.  So, it's true that some of these ingredients 
have very important physiologic roles in signaling.  But that only is really relevant for the 
molecules when they're presented in -- when they're present in cells in the right context; when 
they're liberated by specific physiologic processes involving the action of specific enzymes that 
releases these in small amounts to produce small fluxes of these molecules to produce their actions 
at the receptors and downstream targets.  I'm not sure any of that is recapitulated by simply 
applying these to the skin, for example. 

DR. BELSITO:  What about damaged skin?  Would they penetrate through 
keratinicites(?) membranes or into membranes to create issues? 

DR. LIEBLER:  Oh, I think that these molecules could penetrate in damaged 
skin to some extent.  But you also have to realize that these molecules, what we're talking about 
are actually major components of all of the membranes, anyway. 

DR. BELSITO:  True. 
DR. LIEBLER:  So it's like they're already there. 
DR. BELSITO:  Okay.  So, from a skin standpoint, they're penetration 

enhancers or have some -- 
DR. LIEBLER:  Mm-hmm. 
DR. BELSITO:  -- penetration enhancements.  So, that would be in our 

discussion.  And obviously, they are plant derived, so there would be the botanical boilerplate.  
But in terms of sensitization and irritation and issues that as a dermatologist see with these in 
cosmetics products, I don't have issues. 

DR. LIEBLER:  Well, and that's what I was wondering.  Because if -- you 
know, I think it's possible to note and consider for the large body of literature of these is important 
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signaling molecules in physiologic processes and in disease processes.  But I think most of that 
literature is not relevant to the context in which these would be used in cosmetic products. 

DR. BELSITO:  That's what I needed to hear.  Paul, you had some comments? 
DR. SNYDER:  I just had a couple of comments about the -- so there are no 

other salts in the dictionary, or no other salts of these phosphaglyercides?  Do we know? 
(No response heard) 

DR. SNYDER:  Because we say, and they're salts.  And we only list the 
calcamagnesium(?), sodium and potassium.  So, there are no other salts in the dictionary? 

(No response heard) 
DR. SNYDER:  Do we know? 
DR. HILDRETH:  There's the immodium(?) salt is in here, as well. 
DR. SNYDER:  Okay. But that's it.  I mean, that's the only thing -- that's one 

thing -- issue that I had.  And then, the old report said that there was weak UV absorption?  And 
does the salt modify the UV absorption that we would expect the UV absorption to be different for 
different salts compared to the original report? 

(Simultaneous discussion) 
SPEAKER:  No. 
SPEAKER:  No. 
DR. HOOGEVEST:  The absorption is set, coming from the unsaturated bonds 

and the fatty acids, and the salts don't play a role there. 
(Simultaneous discussion) 

DR. SNYDER:  I appreciate that.  Thank you. 
DR. HOOGEVEST:  Yeah. 

(Pause) 
DR. SADRIEH:  So, I was just going to mention that we had, you know, noted 

the fact that the dermal penetration might be something that we may want to address in the report.  
And there's also the fact that the products, you know, could be inhaled.  And they're used in eye 
area cosmetics and baby products. 

The baby product aspect, you know, I think -- I'm not sure, you know, how 
much information there is about penetration in baby skin.  That's an area that we certainly -- you 
might know more, but you know, we're interested in sort of investigating that.  And there's an 
occlusion factor that happens if you know, it's under a diaper or something like that, which I think 
you know, may need to be considered.  And I'm not sure how the panel addresses those kinds of 
issues normally. 

DR. BELSITO:  We actually had a mini workshop within the last panel meeting 
or the panel meeting before, specifically addressing the issue of infant skin.  And to just 
summarize it very briefly, it turns out that the barrier of normal term infants is essentially similar.  
The major difference is in ph, but the barrier function itself is intact. It's only in preterm infants 
where there are some defects. 

And I think probably it would be very good for us to you know, for us to -- for 
CIR to get you those sort of mini symposia that we've had as we look at ingredients.  So for 
instance, we have a document on ethylene(?) glycol and reproductive toxicity that we put together 
whenever we're dealing with ingredients derived from that. 

We have a document on baby skin.  We have a hair dye epidemiology document 
that we've put together.  So that's going to come into play for a lot of these ingredients as they 
come on board.  So, we are very concerned about products when used on baby skin and have 
really looked at that in some detail. 

DR. LIEBLER:  And this report is an expansion of a previous report to include 
the salts -- some additional salts.  And so, if you go back to that original report regarding your 
dermal penetration absorption -- and so, there's actually some pretty good data there on dermal 
penetration that they don't penetrate. 

So, this one is a little bit unique, because a foundation report has already been 
published, and this is building on that.  So, it may not be directly mentioned in that report and 
refer to the old report. 

DR. BELSITO:  Yeah.  And what happened is, when we started doing these 
re-reviews, we were really incorporating all of that old data.  And since these go out for peer 
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review publication, we were criticized by the editor for sort of double dipping and including data 
that had already been published.  So now, we have taken the approach of just summarizing the old 
data which you see in italicized print, without giving the specific details for the studies that were 
looked at, just so it's obvious from the re-read that this is a re-review. 

And if you want to see all of the additional data that was considered but not 
specifically mentioned, you need to go back to that original report or group or reports that we're 
relying on.  And that really was done for publication purposes. 

DR. HOOGEVEST:  And just a question (Inaudible) -- are you concerned then, 
with respect to the absorption of lecithin through the baby skin, or was it just a general question? 

DR. SADRIEH:  No, it wasn't a concern.  It was just we -- just you know, as we 
look at the data -- you know, since we don't have all the studies, actually, to look at, it's very 
difficult to actually have concerns specifically, because you have to look at everything.  You 
know, we're looking at summary data.  And so no, we were just raising based on what was there -- 
you know, the discussion -- we just wanted to make sure that it was addressed in the discussion. 

There isn't a particular concern.  You know, dermal penetration is a concern, 
generally speaking.  You know, one would not want to have something penetrate, especially if it 
has any kind of pharmacologic activity. 

DR. HOOGEVEST:  Yeah, of course.  Yeah, thank you. 
DR. KLAASEN:  I guess in this document at the present time, we really don't 

say anything about the signaling mechanisms.  I think you know, while there are probably 10,000 
publications on that, and I don't think that is relevant, I think there at least should be a "short 
paragraph," at least making sure that people realize that we're aware of this, or at least in the 
discussion, which you haven't written yet. 

DR. BELSITO:  Well, I think we can include something in the discussion, 
unless we at least mention it.  So again, I would agree, because you take someone such as myself 
who has some limited knowledge of the involvement of these molecules in skin signaling, and 
then I'm looking at this document and I'm saying they've totally ignored the fact that, you know, 
that this data exists. 

And I'm not quite sure why we've ignored it.  And I think Dan has given a very 
good explanation.  So even just a, you know, brief paragraph under other effects, the panel 
acknowledges that these you know, molecules are important, you know, signal transduction 
molecules involved in various pathways.  However, in terms of how these materials are used in 
cosmetic ingredients, these are not relevant to a safety assessment. 

And I'm not even sure they're -- you know, because once you start listing one, 
why didn't you list the 10,000 others that are out there in the literature?  Just say that we're aware 
that there's a vast body of literature dealing with this.  We just don't think that vast body is 
relevant, and these are the reasons why. 

DR. HILDRETH:  Exactly. 
DR. LIEBLER:  Yeah, I think a good place for that would be under other 

studies.  That should be the lead paragraph.  Roles of phospholipids in cellular signaling 
processes.  There are some very large literature, so you should probably be able to find a -- 

DR. BELSITO:  A review. 
DR. LIEBLER:  -- you know, five or six reviews that you could cite that kind of 

cover the chemical space on the phospholipids, rather than have -- because it's, for example, 
lysophosphatitic acid, for example is discussed only in the context of cancer, you know, in the 
paragraph immediately before other studies on PDF page 20.  And you know, lysophospatidic acid 
is studied in many other contexts, and so it really deserves sort of more broad context than where 
it's placed.  So, I think that would deal with that issue pretty effectively, because I think it's not 
going to be relevant to their use in cosmetic ingredients. 

DR. BELSITO:  So, on page 20, Dan, you, under other studies, suggest that we 
bring in like a signaling pathway, add a couple of reviews and then a sentence just basically saying 
these aren't relevant, given the -- in terms of cosmetic use. 

DR. LIEBLER:  Yeah.  In fact, I would do a little bit more than that.  I would 
say under other studies, which starts at the bottom of PDF 20, right now it has skin composition. 

DR. BELSITO:  You said role of phospholipids in cell -- 
(Simultaneous discussion) 
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DR. LIEBLER:  Yeah, you've got -- 
DR. BELSITO:  -- signaling processes. 
DR. LIEBLER:  Right.  I'm just actually looking at this skin composition on 

human lecithin, (Inaudible), blah, blah, blah, are major phospholipid components of skin from 
young adult female albino rabbits.  Well, they're actually major components from all rabbits, all 
mice, all rats, all people, et cetera.  So, I mean, it's narrow and arbitrary in the way it's presented, 
so I think maybe that could be the initial couple of sentences in a paragraph about the biology of 
phospholipids. 

And simply saying, you know, it's a major component of cellular membranes in 
all organs, in all tissues including skin, and then go right on to say -- and then you could maybe 
have a citation, if you need it.  But then, go on to say, you know, phospholipids and their 
enzymatically products play important roles in cellular signaling pathways, physiologic roles in 
cellular signaling pathways. 

You could cite three or four reviews, and these have been considered relevant in 
understanding the past -- not only normal physiology, but the path of physiology of diseases, 
including diseases of the skin.  You might again cite two or three reviews.  But then, the panel 
notes that the literature very clearly indicates that the physiologic effects are produced by selective 
enzymatic production of intermediates, which then interact with specific receptors to produce their 
effects.  These mechanisms are not relevant in the context with which -- in which phospholipids 
would be presented to the skin in the context of use in cosmetic products. 

DR. KLAASEN:  Right.  And then don't separate non- human and human here.  
They're just -- 

DR. LIEBLER:  Right.  Yeah. 
DR. KLAASEN:  Just make it general. 
DR. LIEBLER:  Correct. 

(Pause) 
DR. LIEBLER:  And in fact, I would say, in the introduction, you could perhaps 

have one sentence that essentially makes the broad -- introduces that idea right up front, is that the 
panel realizes that phospholipids are ubiquitous components of cellular membranes present in all 
tissues, and play important roles in physiologic processes.  But most of -- well, period. 

And then, say that -- and they're components of things we you know, take in in 
the diet all the time.  So this is one of these things where we're not particularly concerned about 
systemic toxicity. 

DR. HOOGEVEST:  Just an organizational question.  I understand that this 
report is an addendum to the previous assessment, so there were already -- made some statements 
in the direction of the biologic function of phospholipids in 2001.  So the signaling aspect was not 
mentioned in that report, but we don't need to -- we should not re-invent the wheel, where you 
could start from the introduction of 2001, and then, update this suggestion. 

DR. LIEBLER:  Well, when we do reports -- I mean, this is an example of a 
class of ingredients that we periodically evaluate.  And that's the case here.  And so, we do a new 
report.  It's not strictly an addendum to a previous report.  It is a new report, and these are doing 
periodically.  So, we often refer to the content of a previous report as we've described. 

DR. HILDRETH:  Yeah, this report was actually initiated based on the high 
frequency of the use of the ingredient phospholipids, which has over 500 uses reported by the 
VCRP.  And then, the connection no less, is then in the other phospholipids was incorporated.  So 
that's what actually triggered this report, was then high frequency of use.  And that being an 
(inaudible) exposure -- that triggered this report as much as being an addendum to the lesson of 
the report. 

DR. LIEBLER:  Okay. 
DR. HOOGEVEST:  But I mean, all the findings in the 2001 are still being 

considered, of course. 
DR. LIEBLER:  Correct. 
DR. HOOGEVEST:  It's not a completely new report from scratch. 
DR. LIEBLER:  It's still part of the body of evidence -- 
DR. HOOGEVEST:  Yeah, of course. 
DR. LIEBLER:  -- of data that we consider now.  Right.  So Don, with respect to 
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the first page of the introduction on just the compounds, the first thing I considered is whether or 
not these all should be incorporated.  And I agree that they all should be incorporated into the 
report. 

And then, under chemistry, there are two structures, alpha lecithin and beta 
lecithin.  I think that space would be much more effectively used to represent sort of the generic 
chemistry of phospholipids.  This is something, I think, Bart, you would be superb at doing; 
something like a structural scheme to represent the systematic nature of this ingredient family. 

So, you've got the glycerol core, the phosphate, the different head groups, and 
then the different fatty acyl substituents.  You can leave out the beta lecithin.  I don't think that 
needs to be there, but I would redo this to provide -- because there is a systematic logic to the 
entire set of ingredients in this report. 

MR. JOHNSON:  So, something similar to what we have in table 1 on PDF page 
23 for the ingredient phospholipids. 

DR. LIEBLER:  Hang on.  23.  No.  In table 1, you've got the same alpha and 
beta lecithin structures.  You've got a bunch of different structures.  What I would suggest is a 
generic structure, first, with different colors. 

MR. JOHNSON:  Okay. 
DR. LIEBLER:  Where you've got the glycerol core, the phosphate, and then 

you've got the -- you know, like figure 1A could be head group and fatty acyl substituents. 
MR. JOHNSON:  Okay. 
DR. LIEBLER:  And you can label the positions for the acyl substituents and 

explain that the lysos often have one of these -- or the lysos have one of these removed.  And then, 
the different head groups give rise to either the phosphotidylcholines, glycerolserines, inositols, et 
cetera.  And then with no head group, you've got the phosphotitic acid. 

And you know, that structure guide would help the reader see how these things 
all relate to each other, because otherwise, it sounds like sort of a basket of things that may not 
have any logic to them. 

DR. HILDRETH:  Okay.  And then would you, based on some of your other 
suggestions for the report, would you want the, also a figure 2 that shows like a full structure with 
one as the chain link describes, so we can see -- 

(Simultaneous discussion) 
DR. LIEBLER:  Yeah, for example, a very common ingredient might be you 

know, a linoleal wheel(?) or palmetto wheel phosphotidyl chorine. 
DR. HILDRETH:  Okay.  So that would be like a figure 2? 
DR. LIEBLER:  Yeah. 
DR. HILDRETH:  For that general (Inaudible). 
DR. LIEBLER:  Yeah, or a figure 1B or whatever -- however you want to do it. 
DR. HILDRETH:  Right.  Will do.  Then on PDF page 9, at the end of the -- so 

at the end of the definition and structure section, it likely includes all the other natural ingredients 
to some extent, so it would be good to include data on typical componsitions of phospholipids 
broken down by phospholipid subclass. 

I'm trying to think -- you've got some of that -- I'm just wondering if again, in 
the -- along the lines of introducing this class of materials, it would be good to give the reader 
some ballpark idea of, when you say lecithin, for example, you know, that's an extract that 
contains phosphotidylcholine, phosphotidylserine, phosphotidylethanolamine, I mean, et cetera. 

And these, you know, lecithins, depending on the source, may contain, you 
know, about 20 percent of each, which you'll often see, actually, at least for 
phosphotidylethanolamine, phosphotidylcholine, maybe phosphotidylserine or even 
phosphotidylinosotil, for some.  So in other words, there are significant percentages of all these, 
depending on the source. 

I'm not sure how to represent that.  I wrote here in my notes, a table, but maybe 
a table isn't what you need.  But again, you guys are good at being creative about representing the 
broader chemistry, and it would be nice to take advantage of that opportunity right here. 

MR. JOHNSON:  Okay. 
DR. BELSITO:  So, you would do that in a table under composition and 

impurities? 

Distributed for comment only -- do not cite or quote 
 



DR. LIEBLER:  No, before you get to that. 
DR. BELSITO:  Where are you, then? 
DR. LIEBLER:  Right at the end of the -- 

(Simultaneous discussion) 
DR. BELSITO:  Method of manufacture? 
DR. LIEBLER:  -- at the end of definition and structure.  And actually, maybe 

that goes under composition impurities.  You're right, Don. 
DR. HOOGEVEST:  Nevertheless, I think it's also needed to really define what 

lecithin is, because I mean, literature is quite messy. 
DR. LIEBLER:  Of course. 
DR. HOOGEVEST:  But it's being mixed up as phosphotidylcholine into 

different interpretations in states in Europe.  So, I think to clarify this will be very beneficial, 
because then you can also interpret results of studies better if you know what people talk about.  
And I agree with your suggestion that you can describe all the percentages of all of these 
phospholipid classes. 

But they're all covered basically by the definition of lecithin, and in the USP -- 
and we suggest it in our writing, to use that definition.  But that's up to you, of course, to decide 
whether you want to adhere to that or not.  But at least it gives some clarify, you know.  Because I 
think most companies, also, have a look at these pharmacopeia descriptions, because most 
companies supplying phospholipids also do that for the pharmaceutical industry.  So, and then the 
USP and the European pharmacopeia are, for them, the leading literature source. 

DR. LIEBLER:  So Wilbur, I've got a couple of other things here.  One is on 
PDF page 12 at the bottom.  You use an abbreviation, BC-PS.  Now, I understand where that 
comes from, but it's an -- I think it's like bovine cortex phosphotidylserine.  But since it's not really 
referring to a very well defined substance -- and then the abbreviations pop up elsewhere, and it's 
easy to get lost, I would suggest not abbreviating any of the ingredients in this report. 

It's better to spell them out so that the reader knows exactly what you're talking 
about where, when you really encounter them. 

DR. SADRIEH:  So you mentioned a bovine cortex.  How often are these 
actually purified versus synthetic? 

DR. LIEBLER:  Oh, well I don't know.  A representative from industry can 
perhaps comment, but my impression from reading this is that almost all of the lecithin that's used 
in cosmetic products is coming from soybeans. 

DR. HOOGEVEST:  Yeah.  I mean, PS from a bovine cortex is really not very 
popular, because of TSE and BZ issue that was abandoned 20 years ago.  So to mention that as a 
representative PS molecule, I would not recommend.  This is really stuff from the past. 

DR. LIEBLER:  Yeah. 
DR. LANGE:  The industry as a whole has largely gone away from animal 

derived ingredients. 
DR. HOOGEVEST:  Yeah, exactly.  Exactly. 
DR. BELSITO:  But that raises an issue that I had flagged here, because we talk 

about that in this specific paragraph that Dan brought up.  Do we have to not only have our 
botanical boilerplate, but do we have to have our usual preon boilerplate with this, as well? 

DR. LIEBLER:  I think if the impurities do not contain the types of ingredients 
we're concerned about in the botanicals, which would be things like flavinoids, for example, which 
I think they probably don't -- I mean, the way these are extracted, these should pretty much be the 
phospholipids with some contaminating triglyceride.  I mean, I think that's actually discussed in 
the report in a couple of places. 

And some of the supporting materials that we got indicating the impurities in 
composition, I think the main contaminants, the main non phospholipids were triglycerides, 
because these are basically chloroform methanol extracts that are then -- they may be subjected to 
an addition purification step.  So, I'm not so concerned about a botanical boilerplate, because I 
don't think you're going to have -- you know, these aren't like botanicals.  They are plant derived, 
but I'm not sure the botanical boilerplate is necessarily applicable. 

Another point that could be brought out in the introduction -- 
DR. BELSITO:  So, but do we need to put that in the discussion, since so often, 
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when things are plant derived, we automatically add the botanical boilerplate that, given how these 
are extracted from soy and other plant sources, we do not feel that heavy metals, pesticides, et 
cetera, would be of concern?  And also, since we do mention about the fact of them being derived 
from animal tissue, that cosmetic -- our assumption is that these ingredients, as used in cosmetics 
are plant derived and not animal derived? 

DR. EISENMANN:  The only exception is there may still be some egg lecithin 
that could be used, because I have noted there are a couple of suppliers; their trade names include 
eggs, but not otherwise. 

DR. LIEBLER:  So, I think that the plant boilerplate that you just referred to is 
perfectly appropriate in our discussion.  When you said botanical boilerplate, I'm thinking of the 
you know, stacking the botanical ingredients -- 

DR. BELSITO:  No, no, no. 
(Simultaneous discussion) 

DR. BELSITO:  I was talking about the heavy metal pesticide contamination. 
DR. LIEBLER:  That's fine.  I think that's going to be minimal in any case, but 

it's fine to have that in our discussion. 
But I think this discussion also needs to talk about the egg and brain sources, 

and how we approach that.  The egg one, I guess -- I mean, I had that highlighted in here, that it 
was another source.  The brain one, I think we can just say that it should not be a source of lecithin 
for cosmetic products. 

DR. BELSITO:  Okay, so -- 
DR. LIEBLER:  There's also a paragraph on -- so then we're back to this kind of 

odds and ends literature towards the end of the report.  I'm on PDF page 20, phospholipid 
accumulation during pregnancy, carcinogenicity mechanisms.  So, under carcinogenicity 
mechanisms, I feel that there's no significant body of literature that supports carcinogenicity of 
phospholipids. 

I mean, there really just isn't.  And this may have popped up in a literature 
search, but it suggests that there's some connection between phospholipids and ovarian cancer, and 
there really isn't.  And so, I think you know, having -- I don't know.  I mean, having this in the 
report is misleading.  We could you know, say it shows up in our literature search, and then we 
could argue it away in a discussion, but I think that the assertions made in the paper that are cited 
are arguably not at all relevant to ovarian cancer. 

So, it's the paragraph that's headed phospholipids. 
MR. JOHNSON:  The one on phospholipid accumulation during (Inaudible)? 
DR. LIEBLER:  Well, then there's that one, too, I guess. 
DR. SNYDER:  Mm-hmm. 
DR. LIEBLER:  You know, I'm not sure that -- 
DR. SNYDER:  So, I have a question.  So how is lecithin designated in the 

dictionary?  Is it specifically listed as soy lecithin, maze lecithin or is it just lecithin? 
MR. JOHNSON:  Well, the definition, actually, was just changed by the 

nomenclature committee, thanks to a request by (Inaudible).  And so, the definition is now lecithin 
is a complex mixture of phosphotides consisting chiefly of phosphotidylcholine, 
phosphotidylethanolamine, phosphotidylserine and phosphotidylinositol with varying amounts of 
triglycerides, fatty acids and carbohydrates isolated from animal or vegetable sources. 

DR. LIEBLER:  And then the composition then, is it different among the 
different plant sources? 

SPEAKER:  Similar. 
DR. KLAASEN:  Yes.  Quite a bit. 
SPEAKER:  Yes? 
DR. BELSITO:  Okay, so Dan, what do you -- I'm still not clear on the 

carcinogenicity studies, you're suggesting those be removed completely, or -- 
DR. LIEBLER:  I suggest that the paragraph entitled phospholipids under 

carcinogenicity mechanisms be removed. 
DR. BELSITO:  Under epidemiology? 
DR. LIEBLER:  No.  It's under -- 
DR. KLAASEN:  Page 20. 

Distributed for comment only -- do not cite or quote 
 



DR. LIEBLER:  Epidemiology is a separate subhead.  This is on page 20 -- 
DR. BELSITO:  Oh, phospholipid? 
DR. LIEBLER:  Yeah. 
MS. WEINTRAUB:  But I actually have a question about the epidemiology 

section. 
DR. LIEBLER:  Yeah? 
MS. WEINTRAUB:  Because that's different than what you mentioned, but -- 
DR. LIEBLER:  That is a different section. 
MS. WEINTRAUB:  Yeah. 
DR. LIEBLER:  So, we can come back to that in a moment? 
MS. WEINTRAUB:  Okay. 
DR. LIEBLER:  Okay.  So, the carcinogenicity mechanisms -- I think what I 

object to is the implication that the phospholipids are carcinogens, the way that this is listed.  You 
know, I think that we could leave the content in, if you want, but geez -- 

DR. SADRIEH:  You said there was going to be a section called Other Studies.  
Is it possible to put it in that section, so that it's not -- 

DR. LIEBLER:  That other section of other stuff was introducing the whole 
topic of phospholipids in biological signaling.  And that's a broad literature that's well supported.  
These studies on -- according to a review article on ovarian cancer, higher intake of dietary lipids 
are related to ovarian cancer.  I mean, that is a useless statement.  Absolutely useless. 

And when I read stuff like that, I think it does not belong in our reports.  The 
over expression of some lipid metabolic enzymes are also found in ovarian cancer.  Another 
useless statement.  And it's completely arbitrary, because all cancers have derangements of the 
lipid content in other, you know, features.  So, I think that this doesn't belong in our report for that 
reason, unless you wanted to go and do a much more thorough data dredge on the disorders of 
lipid metabolism in other cancers and other diseases, but that would be so -- you know, it would 
be such a black hole that I think it doesn't belong in a report.  So, my feeling is that section should 
just go away. 

DR. SADRIEH:  I mean, in general, high fat does promote you know, cancer 
progression. 

DR. LIEBLER:  But that's not -- 
(Simultaneous discussion) 

DR. SADRIEH:  I'm just saying that that's like in the literature -- exactly.  In the 
literature.  So it's probably -- it's not relevant to this. 

DR. LIEBLER:  That's true for some cancers and not for other cancers, and it's 
way off topic here.  Yeah. 

DR. BELSITO:  So agreed. 
DR. SADRIEH:  I agree.  It's not relevant in this literature. 
DR. BELSITO:  Could we just, under carcinogenicity mechanisms, rather than 

just giving essentially reports on ovarian, because it's also been linked to breast -- correct? 
SPEAKER:  Yes. 
DR. BELSITO:  And prostate and other hormonal cancers -- could we just make 

a brief statement about the derangements in phospholipid metabolisms have been reported in a 
number of different cancers.  However, again from a standpoint of their use as cosmetic 
ingredients, this data is not relevant. 

DR. LIEBLER:  Right.  In fact, that could be incorporated into that paragraph -- 
DR. BELSITO:  Of other -- 
DR. LIEBLER:  -- about signaling and other effects and so forth, that 

abnormalities in phospholipid content and signaling contribute to many disease processes, 
including cancer, citation.  Heart disease, definitely citation, et cetera.  I mean, so there's -- 

It's very broad.  And I think my objection to this was that it is just so arbitrary, it 
makes it look to the reader like there's an ovarian -- there's a suspicion of ovarian cancer.  And 
what this is, is an artifact of data -- you know, data based searching that just happened.  The way 
that it was done, it happened to pop up ovarian. 

And Rachel had a comment on it.  Right? 
MS. WEINTRAUB:  Yeah.  That the epidemiology section that talks about the 
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study of almost 2,000 men looking at prostate cancer cases. 
DR. EISENMANN:  This would be dealt with as you discuss with the rest of it. 
DR. LIEBLER:  That's how I feel about it. 
DR. EISENMANN:  In the other section. 
DR. LIEBLER:  I think that again, this -- I don't know the literature on plasma 

lipids and cancers, but I would be astonished if the only thing in the literature was prostate.  In 
other words, I suspect this is an artifact of the way the database search is generated, references on, 
you know, phospholipids and cancer, the way it was searched, because I'm sure that there have 
been measurements of plasma lipids in the context of most cancers and cancer risks. 

I would be astonished if, for example, there is not actually a big literature on 
lipid composition and breast cancer. 

DR. BELSITO:  Well there is, actually. 
DR. LIEBLER:  Not in here. 
DR. BELSITO:  There's a huge epi study in Japanese who have moved from 

Japan to Hawaii, and looking at differences in the incidence of cancer among those living in 
Hawaii, having spam and eggs for breakfast every morning as opposed to those in Japan eating 
rice and fish.  So, I mean, there's a huge body of data on the role of lipids and how it changes the 
cancer risks, but all irrelevant to what we're looking at in cosmetics. 

DR. LIEBLER:  You know -- oh, go ahead. 
MS. WEINTRAUB:  Well, this is a simplistic question, but I feel like we've 

skipped over it.  Is the reason why it's irrelevant because of the distinction between consuming and 
being placed on the skin? 

DR. BELSITO:  Exactly. 
DR. LIEBLER:  Exactly. 
MS. WEINTRAUB:  Okay.  So, it's the way that it enters the body and the 

different mechanisms.  Okay. 
DR. LIEBLER:  And this type of study doesn't even deal with administration or 

dietary intake of anything.  It just -- 
SPEAKER:  A questionnaire on the diet. 
DR. LIEBLER:  Yeah, but I mean it's -- 

(Simultaneous discussion) 
DR. LIEBLER:  But it's mainly just measuring the lipid content of plasma or 

serum and trying to associate that with disease.  And there's tons of literature like that. 
DR. KLAASEN:  I mean, we could also -- I mean, this section could go on 

forever (Laughter) if you want it too.  I mean, if you eat too much fat, a lot of things happen, 
including you become fat.  And you know, there is just no end to this, and that has nothing to do 
with cosmetics. 

DR. LIEBLER:  So, what I would like to maybe suggest -- I'll sort of volunteer 
to help Wilbur -- is that maybe by email, we can kind of outline -- develop a paragraph that would 
sort of encompass this broader issue of the biology of phospholipids and their role in various 
health and disease in signaling, just so that we can make the reader aware that we know that there's 
a large literature on all of these issues. 

And then, we can -- next time the report comes back, we can have some 
language that essentially explains why we feel that these are worth knowing, but not relevant to 
the consideration of these in cosmetic products.  So, but I mean this should end up being about a 
paragraph, and I'd be willing to send you an initial outline.  You could do some searches for some 
reviews, and then, I can take a look at that and give you some feedback.  And then that can be 
spliced into the next version of this report.  Is that okay, Don? 

DR. BELSITO:  That's fine with me.  So, let me re- summarize where I think we 
are. 

MR. JOHNSON:  May I make one comment before you begin, doctor?  So, still 
the carcinogenicity mechanism section is going to be deleted, and the epidemiology section is 
going to be deleted, as well? 

DR. BELSITO:  Correct. 
MR. JOHNSON:  Okay, excuse me. 
DR. BELSITO:  No, so if I understand where we're at, none of us have concerns 
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about the safety of these ingredients as being used in cosmetics, and that the ingredients listed will 
go forward.  And as far as we know, there are no other ingredients dangling out in the dictionary 
that we have not included.  You're shaking your head. 

DR. EISENMANN:  I don't know of any. 
DR. BELSITO:  Well, that's -- 
DR. EISENMANN:  I just want to be sure that when you say in the whole report 

-- you said should not be used in products that may be inhaled.  Is that going away? 
DR. BELSITO:  Well, I thought it would with a respiratory boilerplate, but 

maybe not. 
DR. EISENMANN:  Okay. 
DR. BELSITO:  I mean, that's where I -- 

(Simultaneous discussion) 
DR. EISENMANN:  No, that's -- I just wanted -- that's what the industry wants 

to hear.  Okay, that's fine. 
DR. BELSITO:  I mean, I'm just summarizing what I think I hear.  I'm not 

making anything final.  But safe as used; we're going to keep all the ingredients, we're going to get 
rid of all of the verbiage under carcinogenicity and epidemiology.  We're going to create under 
other effects, several paragraphs that talk about that we're aware that these are important in 
membrane signaling, but as used in cosmetics, this is not important. 

We're aware that there -- dietary sources can result in various diseases, but 
again, and from a cosmetics standpoint, these are not important in our discussion.  We're going to 
bring in the fact that they're penetration enhancers and use that boilerplate.  We're going to point 
out that they're plant derived, so there are metal and pesticide regulations. 

We're going to say that we don't believe that brain is an appropriate source for 
these as used in cosmetics.  And Paul had some comments on the egg source.  Did you want to 
discuss that in the discussion?  I mean, I don't think that people who are allergic to eggs need to 
avoid these in cosmetics.  Do you? 

DR. SNYDER:  No.  Again, I was going to the -- my main comment was how 
was it listed in the dictionary, and then the title of the document.  It's fine. 

DR. BELSITO:  Okay.  So that's what I've taken away.  A safe as used, a 
reorganization in a little bit the report getting rid of carcinogenicity, introducing a little bit more of 
the signaling and mentioning that none of those are important to how these products are used in 
cosmetics.  And then, the discussion, penetration enhancers and metals and pesticide content, since 
they're derived from soy and other plant sources, and, that although there are reports of these being 
derived from brain tissue, this is not a source that would be appropriate for cosmetics products.  
Does that capture? 

(No response heard) 
DR. BELSITO:  And Dan is going to help Wilbur wordsmith the reorganization 

of those summaries of effects. 
DR. LIEBLER:  And Wilbur, nothing, absolutely nothing will happen until you 

send me an email -- 
MR. JOHNSON:  Okay.  (Laughter) 
DR. LIEBLER:  -- to remind me what I promised to help you with. 
MR. JOHNSON:  Sure. 
DR. BELSITO:  Send it now, Wilbur. 
MR. JOHNSON:  Okay (Laughter). 
DR. BELSITO:  Okay?  So, this will be coming back to us as a final.  Okay.   
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Day 1 of the December 8-9, 2014 CIR Expert Panel Meeting – Dr. Marks’ Team 
 
Lecithin and Other Phosphoglycerides 

DR. MARKS:  Okay.  Next report is a draft report on Lecithin and other 
phosphoglycerides; and this is the first time we are reviewing these 17 ingredients?  Or is it a 
reopen, as a re-review, or issue amended report since 201 was lecithin and hydrogen lecithin, 
hydrogenated lecithin.  So, we'll come back to that which is this.  It's approach time, but actually 
we've seen lecithin before, so let me see the phosphoglycerides, page 11, second paragraph is, is a 
concentration range indicated by the FDA for this use?  Such information would be helpful and 
may need -- and may eliminate the need for inhalation boilerplate for this report.  So again I think 
Wilbur can address that, the boilerplate obviously covers issues with inhalation. 

And to page 22, most of these compounds are natural compounds of human 
cells.  Lecithin can serve as a read across for the other ingredients.  The inhalation caveat from a 
2001 CIR Report is no longer needed because lecithin is used for pulmonary delivery of drugs on 
the panel's boilerplate on aerosol particle size and deposition in the respiratory tract.  Therefore, no 
data needs in these ingredients are as currently used.  So I think the first thing is -- 

MR. SLAGA:  Well, to me in wave two the (inaudible) they said to that throw it 
away and start over.  How is that rule working? 

MR. HILL:  They did say throw it away and start over.  That's what they said. 
MR. SLAGA:  Right.  They didn't put a -- 
MR. HILL:  No, but that's basically what they're saying isn't it? 
MR. SLAGA:  They weren't too happy about this report. 
MS. GILL:  Well, those topics are rather extensive. 
DR. MARKS:  We are in the opinion that the presented data neither justifies a 

reassessment of the safety of Lethicin and Hydrogenated Lethicin, nor does it provide sufficient 
data to warrant a safety assessment of the other Phosphoglycerides.  And this is from -- yes, 
Lipoid is the letterhead and it's from a Dr. Zyrkel. 

SPEAKER:  Who is here today. 
SPEAKER:  He's right behind us. 
SPEAKER:  He's right behind us. 
DR. MARKS:  Is he?  Fantastic.  You notice we reade your letters.  So should 

we -- how do we want to begin?  Do we want to begin with that because it's really interesting, it 
says "draft report" so, you know, it's basically do we reopen an old one or do we just say not 
reopen and don't add anything?  So -- 

MR. VAN HOOGEVEST:  Yeah, our point was Lethicin in comparison to the 
assessment of 2001 (inaudible). 

SPEAKER:  Oh, all right.  We're -- right here. 
DR. MARKS:  Why don't you come right up here?  Although watch for the legs 

here, so the mic can -- 
MR. VAN HOOGEVEST:  Okay.  Sorry about that. 
DR. MARKS:  Okay. 
MR. VAN HOOGEVEST:  Yeah, we wrote our opinion that actually no new 

data available which we justify in reopening the assessment, but of course we are not aware of 
your procedure to repeat after certain period to reassess.  I mean that (inaudible), but our concern 
was of course that Lecithin may get a bad reputation or whatever is so-called new data or we 
noticed that a lot of references in the new literature, a few were quite old.  So we were surprised 
that certain references of 1963 or so should be discussed again.  So that's why we drew the 
conclusion that this new assessment is probably not needed.  But this is related to Lecithin and 
Hydrogenated Lecithin.  You also raised a few other Phosphoglycerides and there we made the 
remark that actually these compounds are not being used at all for cosmetic use.  They may come 
if they are on the horizon maybe for future use.  I don't know what your policy is then, how you 
judge such compounds, but we thought Lecithin, Hydrogenated Lecithin, are more or less the 
standards with respect to user Phospholipids for cosmetic use.  And the other compounds are 
basically quite new and actually not being used at all with exception of Lysolecithin maybe in 
cosmetic products.  So that's why we are still split let's say the assessment in compounds which are 
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already known to use and since basically 2001, and then the other ones could be assessed 
separately assuming data becomes available.  So that was our way of thinking. 

MS. GILL:  So I guess I will ask the Council, these are in the dictionary so 
there's no data, they're not being used, but there was some question with Joanne that they should 
have shown in the dictionary.  This is her comments. 

MR. ANSELL:  Yeah.  Well, the issue with Joanne is really part of a larger 
program to revise some definitions which include this.  And I have to say that we would need to 
invite Joanne to explain that in more detail.  I think our interest for the Lecithin relates to 
insufficiency as it relates to inhalation and we think that if it were to be reopened that we would 
want to have a discussion about that.  It is used in inhaled products and if the concern is about -- 
you know, to clarify what the concern is and look at some of the more recent data and see whether 
an insufficiency on inhalation or on spray products more specifically is appropriate and continues 
to be necessary. 

MR. SLAGA:  Would it be appropriate to table this so that we -- you said 
Joanne would (inaudible)? 

MR. ANSELL:  Yeah, although I think she's just going to be talking about the 
(inaudible) definition part.  And they're going through with a lot of these ingredients redefining 
how to define them. 

MR. HILL:  Because what about the Soy Lecithin which is I guess in large 
measure Phosphatidylserines rather than Phosphatidylcholines?  And it looks like we do have data 
going across, so is that not in use? 

MR. SLAGA:  In cosmetics? 
MR. JOHNSON:  We have Phosphatidylcholines is used. 
MR. HILL:  Phosphatidylserines is Soy Lecithin. 
MR. JOHNSON:  Phosphatidylserines.  No, that one isn't. 
MR. HILL:  Is not. 
MR. JOHNSON:  No.  No, it is not. 
MR. HILL:  Okay.  The other -- 
MR. JOHNSON:  Well, let me just this because now Lecithin can be I guess a 

mixture of Phosphatidylcholines, Phosphatidylserines, Phosphatidylethanolamines also, but 
Lecithin is being used in cosmetics here.  And I guess it's possible that Lecithin actually contains 
that Phosolipid. 

MR. HILL:  Yes. 
MR. VAN HOOGEVEST:  Yes, Phosphatidylserine in very minor amounts, 

very minor. 
DR. MARKS:  So I guess the first question is should it be reopened or not 

obviously, and obviously we've also heard here not to reopen it.  I guess, you know, the one reason 
to reopen is to clarify the pulmonary toxicity which is in the 2001 conclusion.  The other thing -- 
and correct me if I'm wrong but leave-on products in the -- found that it was -- the conclusion was 
safe for concentrations of 15 percent or less, and now it's being used in leave-ons at 50 percent.  
So I'd want to see some -- if we reopened it I'd want to see some HRIPT data to confirm the safety 
of Lethicin and Hydrogenated Lethicin at 50 percent use concentration. 

MR. JOHNSON:  Dr. Marks -- and Dr. Gill can correct me if I'm wrong, but this 
document isn't I guess for, you know, re-review, you know, consideration of the final report that 
was published, but rather we were using data from that original safety assessment to fill in data 
gaps in the current safety assessment.  So we were -- 

MS. GILL:  Yeah.  This was an original report for all of the other ingredients 
and Lecithin was included in the title.  I think it was someone suggesting that it be included, but it 
wasn't a re-review on Lecithin. 

DR. MARKS:  That's why I had in the begin is this a reopening, re-review or 
whatever.  Well, then that would be -- then would the title of this change, this safety assessment of 
Phosphoglyceridces?  But if you say that then you're including -- if you're saying Lecithin and 
Hydrogenated Lecithin, are they not Phosphoglyceridces? 

MR. JOHNSON:  Yeah, they are Phospholipids. 
DR. MARKS:  So I think something has to be massaged in the title I guess; I 

don't know. 
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MS. GILL:  Well, I thought we had a suggestion to change it Lecithin and 
Phosphoglycerides, but we'll go back and -- 

DR. MARKS:  But if you include it in the title aren't you essentially reopening 
the old report? 

MS. GILL:  Yes, it would seem to be reopening. 
MR. SLAGA:  Complicated.  (Laughter) 
DR. MARKS:  Well, this is -- you know, if you reopen and then you say it's no 

brainers, are these really no brainers?  And if they are then it's reopened, but then as I said it 
sounds like the inhalation part of it is pretty simple.  Am I interpreting the concentration and use 
and the safety of sensitization incorrectly in that the original report said less than or equal to 15 
percent and now we have in our most recent data 50 percent use.  Is that correct? 

MR. ANSELL:  Not in a spray product. 
DR. MARKS:  No, no, I'm talking about just leave- ons. 
MR. ANSELL:  Yeah. 
DR. MARKS:  Yeah.  So I kind of -- you know, if we were 20 percent I'd say 

okay we have enough data to support that, but we previously said we had enough data to support 
15 percent and now we're jumping to 50. 

MR. ANSELL:  That would be a reasonable question. 
DR. MARKS:  Yeah.  And I'm not suggesting that we reopen just to get -- 

obviously there's got to be some industry data that supports 50 percent and I haven't seen 
epidemics of sensitivity to this.  It's being used at 50 percent.  It's got to -- you know, there are a 
lot of uses, 1983 uses of Lethicin, that's a large amount.  And Hydrogenated Lethicin, 690 uses.  
So it's really being used. 

MR. ANSELL:  Yeah, certainly it's being used although it's not clear the 50 
percent is typical.  But one could appropriately go back to the company and say what do you have 
for this one product. 

MR. VAN HOOGEVEST:  Actually we think that must be pure Lecithin.  Fifty 
percent is not diluted.  So it would be good to find out what sort of product is this actually in order 
to make this discussion meaningful because I also don't know which product is meant with this 
statement. 

MR. HILL:  And we've seen it happen before where somebody reported for the 
wrong reading instead of finished products, right.  So it could be that's what went on here. 

DR. MARKS:  So how do we want to proceed?  Do we want to reopen? 
MS. BERGFELD:  Well, have we decided it's a reopen situation or it's a new? 
DR. MARKS:  It's new isn't it? 
MS. GILL:  This is a new ingredient, the others are new ingredients and Lecithin 

is included because of the data.  However, in 2016 it would be up for re-review anyway so it does 
make sense to reopen. 

MS. BERGFELD:  To reopen; okay. 
MS. GILL:  Included in the title, reopen, and make the decision -- ask for the 

data outline. 
MR. ANSELL:  Yeah.  Although if we did a new report which included at the 

Lecithin data perhaps the recommendation in 2016 would be we don't need to reopen it because 
we just looked at everything. 

MS. BERGFELD:  Well, it would be -- you wouldn't move it up, you would 
delete it from 2016. 

MS. GILL:  Yeah, this year. 
SPEAKER:  Yeah. 
SPEAKER:  Yeah. 
SPEAKER:  Yeah. 
MR. ANSELL:  Just so I'm clear these are new ingredients in which we believe 

the Lecithin provides data which is important to (inaudible) and we have desire to look at these 
spray applications as it relates to the insufficiency because we don't believe that's appropriate right 
now. 

DR. MARKS:  Yeah, Ron Shanks says that there is for pulmonary delivery of 
drugs.  So used for pulmonary delivery of drugs you should need a caution on inhalation or the 
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boilerplate.  So for me it would be just -- 
MS. BERGFELD:  Don't you also then have to know about the absorption in the 

lung?  Is it a granuloma former or is it just absorbed -- or is it during the lung? 
DR. MARKS:  I don't know. 
MS. BERGFELD:  It gets down there. 
MS. GILL:  So, Jay, are you suggesting reopening it to change that conclusion 

because we can't change it without the reopening of the document. 
MR. ANSELL:  I'm not sure we're going to change the conclusion of we proceed 

the way you're suggesting either. 
MS. GILL:  You can do the inhalation. 
MR. ANSELL:  Well, we could certainly have some discussion which would be 

relevant to clarify the insufficiency in the current Lecithin one without necessarily reopening it.  I 
guess we need to give some thought to that. 

MR. HILL:  Well, I have a question then.  This group was created, and I 
presume that's usually based on numbers of uses, but essentially all of the uses are Lecithin and 
Hydrogenated Lethicin how did this group even get to be on the table?  Because if you pared those 
out you have nothing left in the way of uses.  Isn't that correct? 

MS. GILL:  Yeah. 
MR. HILL:  So couldn't we just say nope, just kidding, we'll look at it again in 

2016 and? 
DR. MARKS:  Well, this next year we've already looked at it. 
MR. HILL:  I know, I know.  I was just -- 
MS. GILL:  Since you're looking at it if you want to delay it and reopen it to 

look at it. 
DR. MARKS:  Yeah.  Well, I think it's worthwhile reopening just address the 

pulmonary and to address the concentration and use.  And then just make -- I mean I think we can 
move forward with a -- are you suggesting we don't have enough data to read across for these 
other Phosphoglycerides? 

MR. SLAGA:  I'm saying there's not much data. 
DR. MARKS:  Yeah. 
MR. VAN HOOGEVEST:  No products as well. 
DR. MARKS:  Well, I can -- the no products we deal with at, you know, finish.  

We don't necessarily exclude an ingredient because there's no use because there might be future 
use.  So I probably wouldn't use that rationale to say we can't add these on.  I think the better 
rationale is is it a no brainer, because when we reopen and then do add ons then it has to be a no 
brainer that we can add on. 

MR. HILL:  But that's not what we're dealing with here.  This is supposedly a 
brand new report. 

DR. MARKS:  Well, I think we're moving, I don't know, toward a reopening. 
MS. GILL:  Yeah, I think it sounds like we're moving toward a reopening. 
MR. ANSELL:  Okay.  And so we would reopen it to address the inhalation 

concern, and to the extent these other materials are relevant and fit within the reopening 
procedure, then we would add them in or not. 

DR. MARKS:  So which -- inhalation and then I would also address the HRIPT 
at 50 percent. 

MS. BERGFELD:  Well, don't you want to get consultations of the use before 
you -- or are you going to ask for those? 

DR. MARKS:  Well, we don't need the HRIPT at 50 percent if the concentration 
use has changed.  Now just as a preview, although we aren't making the decision tomorrow, Tom 
and Ron, are these no brainer add ons or not?  Ron Shank didn't seem to think a problem, but I'm 
speaking out of -- so I think it's -- 

MR. SLAGA:  I mean there is a -- 
DR. MARKS:  There's no data.  So it would be cleaner not to include them; 

you'd feel better. 
SPEAKER:  Well, there's very little data. 
MR. SLAGA:  That's the problem. 
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DR. MARKS:  Yeah.  And you can't read across. 
MR. SLAGA:  Well, it's part of (inaudible) -- if there's at least a couple of them 

then you can read across. 
DR. MARKS:  So I'm going to put no add ons at this point and we'll see how 

that goes.  How does that sound?  Does that sound good, Ron?  And that can always be changed.  
I'll put no add ons question mark.  How does that sound? 

MR. HILL:  Yeah, I need to have another close look at fatty acied distributions 
and such. 

DR. MARKS:  Yeah.  I mean we don't have to make the decision; the next time 
we'll make the decision.  We'll see what the Belsita team says tomorrow. 

Any other comments?  Thank you for coming.  Thank you. 
MR. HILL:  You're welcome. 
DR. MARKS:  Thank you for your (inaudible).  It was buried in among all those 

documents that you can see we do look at them. 
MR. HILL:  We just got this what, 10 days ago? 
MR. VAN HOOGEVEST:  Yeah, I mean from our own perspective these 

compounds are really different.  I mean Lysolecithin is not the same as standard Lecithin and PS is 
completely different, more QSPC.  So our opinion is that these compounds should be addressed 
separately.  Of course there is some sort of common structure.  There's no doubt about it, but they 
are really from performance point of view completely different, but it's arbitrary whether you want 
to consider them as one group, but you have to discuss them separately anyway because they are 
separate properties.  Just how you want to organize the report, whether you want five subsections 
or five separate reports; that is not that important. 

DR. MARKS:  Well, I think if we are -- we're always going to err on the 
conservative side meaning we aren't just going to put it in the report, particularly not being used.  
It doesn't make sense.  But we'll address that I think the next time. 

MR. HILL:  If read across is not reasonable then -- and I mean two possibilities, 
they either don't go in there because they are not no brainers, but then the report was not created 
that way. 

DR. MARKS:  Right. 
MR. HILL:  Or we have a bunch of insufficiencies. 
DR. MARKS:  Right.  And that doesn't seem reasonable to do that.  Okay.  I 

don't know whether I move or not.  Essentially it will be reopened as a re-review and address the 
inhalation concern which is no longer a concern, and the concentration of use, whether it really is 
50 percent and if it is get an HRIPT on it.  And then at this point I'm leading there's no add ons 
because they aren't the same ingredients for read across.  Okay? 

MR. ANSELL:  And alternatively not change the 15 percent? 
DR. MARKS:  Or -- yeah.  I mean we can decide not to reopen.  But we have to 

reopen to change the inhalation. 
MR. ANSELL:  Right. 
DR. MARKS:  Yeah.  Yeah.  Okay.  Any other comments about this ingredient? 
MR. SLAGA:  Ingredients. 
DR. MARKS:  Or ingredients.  Yeah, two that we're reopening.  Sorry.  Thank 

you, Tom. 
MS. LORETZ:  Just one comment.  For the ingredient Phospholipids has 520 

uses.  Isn't that the reason for the report? 
SPEAKER:  Yes, that is. 
MS. LORETZ:  So I mean that seems worth a review. 
DR. MARKS:  Pardon? 
MS. LORETZ:  I'm just looking at the number of uses and Phospholipids has 

520.  So I assume that's why the new report was created. 
MR. JOHNSON:  That's right.  Because Hydrogenated Lecithin and Lecithin 

had already been reviewed, so this was the driving force. 
MS. LORETZ:  So if it wasn't an add on, wasn't appropriate for an add on, it's 

appropriate for the report just by number of uses. 
MR. JOHNSON:  Yes.  Right.  That's correct. 
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DR. MARKS:  What page are you on? 
MS. LORETZ:  I've got a different -- 
MR. JOHNSON:  It's on page 28, PDF page 28. 
DR. MARKS:  Then the other is Lysolecithin has 74 uses.  So these are being 

used, it's not no uses.  So we get that and then Phosphatidylcholines has 29 uses.  So there are a 
couple.  Okay.  Well, but it still comes down to can we read across. 

MR. SLAGA:  I'm sure there's enough data. 
DR. MARKS:  Okay.  Your feelings at this point, read across or not read across?  

Ron Hill?  Tom? 
SPEAKER:  I think it's hard to tell right now. 
DR. MARKS:  Are we doing to get more data to read across? 
SPEAKER:  I doubt it.  I mean based on -- I don't think there's any data out 

there, that's the problem. 
MR. HILL:  Let me look again at Phospholipids. 
DR. MARKS:  And obviously on a re-review we don't need more data.  

Supposedly they just go minimal. 
SPEAKER:  Right.  Without the add ons. 
DR. MARKS:  So you would go with this gentleman's -- if we're going to deal 

with those other ingredients we need to have a second report? 
MS. GILL:  Yes.  Sounds like two -- like we're maybe talking two reports. 
DR. MARKS:  Yeah, okay.  Any other comments?  Wilbur? 
MR. JOHNSON:  Yes, Dr. Marks.  So we did receive wave two data on 

Phosphatidylcholines, the manufacturer and composition data on Phosphatidylglycerol.  I just 
thought I'd mention that. 

DR. MARKS:  Yeah. 
SPEAKER:  Yeah, yeah. 
DR. MARKS:  That's your November 26th memo. 
MR. JOHNSON:  Yes. 
DR. MARKS:  Okay.  Are there any other ingredients or action items we need to 

address by our team before tomorrow morning?  If not we can adjourn. 
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Day 2 of the December 8-9, 2014 CIR Expert Panel Meeting – Full Panel 
 
Lecithin and Other Phosphoglycerides 

DR. BELSITO:  So, this is the first time we're looking at this report.  The 
lecithin and other phosphoglycerides which compose lecithin are reported to function as skin and 
hair conditioning, emulsifying agents, surfactants.  Highest maximum concentration, 50 percent 
for lecithin in leave-on product. 

We have a lot of data including a lot of data in wave two that our panel 
reviewed.  We thought that overall that these would go out as a safe as used.  However, some of 
the ingredients are important membrane (inaudible) molecules and we didn't think there was 
sufficient -- at least summary information brought into the document about those that we really 
were not concerned because of the fact that they needed to be activated within cell membrane, 
within the cell. 

We thought a brief sort of paragraph should be added under "other effects" and 
then go on to dismiss those other effects as not being relevant to these as used in cosmetic 
products. 

And we also recommended that the -- Dan was going to work, I believe, with 
(inaudible) in creating a better generic figure for figure one of what we were looking at.  But 
essentially, safe as used. 

DR. BERGFELD:  Thank you.  Dr. Marks? 
DR. MARKS:  So, if I understood the motion, it's reopen it.  We second that 

motion.  We had a little bit of a different take.  First of all, we concur with -- we can address the 
inhalation concern now and delete that from the conclusion.  I felt we needed an HRIPT of 50 
percent for lecithin since the original report had a 15 percent use limit.  It's being used at 50 
percent now in leave-ons and I didn't see any data in what we received that would support that. 

And lastly, we felt that we wouldn't have the add- ons, we'd just reopen it to 
address the inhalation concern and get the HRIPT of 50 percent, that the other ingredients were 
not the same and we weren't sure we could do read across, but we'll ask for your guidance on that 
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and your input. 
DR. BERGFELD:  Bart? 
DR. HELDRETH:  I just wanted to clarify, this is not actually a re-review.  This 

is a new report based on the high frequency of use of the ingredient phospholipids, so it's a new 
report with those other ingredients.  It doesn't fall under the no-brainer conditions that you would 
expect in a re-review.  So, it's actually already -- and you can see on the agenda that it's a draft 
report, not a re-review, so it's not a matter of opening or not, it's -- 

DR. MARKS:  We, Bart, took a different tact.  We thought we could reopen, 
make those changes, and then have a separate report if you want to do that (inaudible). 

DR. BELSITO:  Dan, do you want to comment, because you really felt that the 
additional ingredients were component structures? 

DR. ANSELL:  Yeah, so basically if you start with lecithin, it's a basket term 
that encompasses all of these phospholipids and although, you know, phosphatidyl and ositaL, for 
example, I thought that had maybe no uses or one of them had no uses.  But the -- all the other 
individual ingredients are reasonably expected to be present in lecithins that would be used in 
cosmetic products, that (inaudible), phosphoserines, phosphoglycerols, some of the lisos of 
phosphatidic acid, they're all going to be there to a greater or lesser extent. 

So, it made sense to me to incorporate them all.  I think that the safety issues can 
be handled in essentially the same way for the whole bunch.  So, I had no problem with including 
all of them. 

My initial -- initially I thought, oh, let's do this, and then I said, wait a minute, 
lecithin's everything, isn't it, and it is.  So, that's where it leaves you. 

And I would say, just to comment on your HRIPT suggestion, this is one where 
the source of the lecithin will be really critical because my understanding -- and I think I read it in 
one of the quarterly company documents, is the great majority of lecithins used are from soy, 
they're, you know, C-16, C-18 chains with relatively less unsaturation than things like egg yolk or, 
you know, animal- derived lecithins, because those longer chain, highly unsaturated fatty acids 
will peroxidize and that could give you a greater propensity to produce a positive result in a patch 
test, for example.  So, if we do go ahead with a request for that type of data, we should be very 
careful on specifying the lecithin test material. 

Or we should very clearly demonstrate -- do you know what it's composition is, 
because we could have a big disconnect between an assumption of a safety of a soy- derived 
lecithin versus something that might have gotten patch tested that is more highly unsaturated, 
potentially a greater likelihood of being peroxidized. 

DR. BERGFELD:  Bart, then Ron. 
DR. HELDRETH:  Just to, I would say, further (inaudible) point, totally in 

agreeance.  Since the writing of this report, the INKY committee actually changed the definition 
of lecithin to say it's a complex mixture of phosphatides consisting chiefly of phosphatidylcholine, 
phosphatidylethanolamine, phosphatidylserine, and phosphatidyle (inaudible) with varying 
amounts of triglicerides, fatty acids, carbohydrates, isolated from animal or vegetable sources.  So, 
it does point to the specific constituents that are in the other ingredients. 

DR. ANSELL:  It's like saying "fish". 
DR. BERGFELD:  Ron Hill? 
DR. HILL:  I just wanted to say, I feel like strongly responsible that we might 

have landed in a fuzzy spot yesterday and I apologize for that, but after I looked back at what we 
had and what was -- and re-reviewed what was sent from industry, basically at the last minute in 
wave two, I fully agree with what they said and I marked a lot of spots in that wave two 
information and I think we can use -- it's one company, but we can use those people as a resource 
to make sure we get this right. 

DR. BERGFELD:  So, are you suggesting we support the motion of safe? 
DR. HILL:  That's what I'm suggesting in contrast to what we originally brought 

up. 
DR. BERGFELD:  Jim? 
DR. MARKS:  Don, would you repeat the motion again? 
DR. BELSITO:  Just safe as used.  I did note the increased concentration of use 

of lecithin, but I've never seen lecithin cause problems on the skin, so I really was not concerned 
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about that. 
DR. MARKS:  I agree.  There are no case reports.  I haven't seen any.  Just to be 

thorough, I wanted to bring that issue up.  So, you would move that these ingredients -- we issue a 
tentative new report with a conclusion of safe? 

DR. BELSITO:  Right, with some edits just to point out that we're aware of the 
fact that some of them are signaling molecules, but as used in cosmetics, we would not see that 
effect. 

DR. BERGFELD:  How about the need for the repeat patch test? 
DR. BELSITO:  That's what we just discussed. 
DR. MARKS:  Yeah, that's what Don just discussed with the lack of any clinical 

alerts that it would seem unnecessary.  However, we had that previous -- it's kind of interesting 
when I think about -- and this is semantics -- if you have an old report, that then that ingredient or 
ingredients get incorporated in a new report, what happens to the old report?  Technically you've 
reopened it to make this new report, but at any rate, that's just semantics.  I agree with you, Bart.  
It's a new report and we roll in the old one, but we can't ignore what the conclusion of the old one 
was.  And I think that needs to be addressed in the discussion since we're changing the conclusion. 

DR. BERGFELD:  So, you second the motion? 
DR. MARKS:  Yes. 
DR. BERGFELD:  Thank you.  And we've had a lot of discussion and I think the 

clarity that lecithin was to be reviewed in 2016 as a re-review and this will be removed from that 
and we will be dealing with it in this particular document. 

All right, I'm going to call the question then, all those in favor of a safe 
conclusion?  Unanimous.  Thank you. 
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ABSTRACT:  These phosphoglycerides function mainly as skin and hair conditioning agents, emulsifying agents and 
surfactants in cosmetic products.   Because phospholipids have a physiologic role only when they are found in certain 
configurations in cell membranes, placing these compounds on the skin will not result in the same physiologic effect that 
results from these compounds as incorporated into cell membranes.   Furthermore, although membrane lipids are involved in 
cellular signaling, it was noted that these signaling effects are not relevant to the use of phosphoglycerides as cosmetic 
ingredients. The Panel concluded that the 17 phosphoglycerides are safe in the present practices of use and concentration in 
cosmetics, as described in this safety assessment. These ingredients should not be used in cosmetic products in which N-
nitroso compounds can be formed. 

INTRODUCTION 

The safety of lecithin and other phosphoglycerides, listed below, in cosmetics is reviewed in this safety assessment.  
These 17 ingredients function mainly as skin and hair conditioning agents, emulsifying agents and surfactants in cosmetic 
products. 

 
• Lecithin 
• Hydrogenated Lecithin 
• Lysolecithin 
• Hydrogenated Lysolecithin 
• Phospholipids 
• Hydrolyzed Phospholipids 
• Phosphatidic Acid 
• Lysophosphatidic Acid 
• Phosphatidylglycerol 

• Lysophosphatidylglycerol   
• Phosphatidylserine 
• Ammonium Phosphatidyl Rapeseedate 
• Phosphatidylcholine 
• Hydrogenated Phosphatidylcholine 
• Hydrogenated Lysophosphatidylcholine 
• Lysophosphatidylethanolamine 
• Phosphatidylinositol

 
The Cosmetic Ingredient Review (CIR) Expert Panel has evaluated the safety of lecithin and hydrogenated lecithin 

in cosmetics and issued a final report (published in 2001) with the following conclusion: Lecithin and hydrogenated lecithin 
are safe as used in rinse-off products, safe for use in leave-on products at concentrations of  ≤15%, and  the data are 
insufficient to determine the safety of use in cosmetic products where lecithin and hydrogenated lecithin are likely to be 
inhaled; lecithin and hydrogenated lecithin should not be used in cosmetic products in which N-nitroso compounds may be 
formed.1  The qualification relating to the formation of N-nitroso compounds is based on concern over N-nitrosation of a 
potential bacterial metabolite.   Some of the data from the 2001 final report are included (italicized in text) in this safety 
assessment, as needed.  Please note that the conclusion reached in this safety assessment supersedes the 2001 conclusion for 
these ingredients. 

 
The Expert Panel considered that phospholipids are the ubiquitous components of cell membranes and play a role in 

physiological processes.  Because phospholipids have a physiologic role only when they are found in certain configurations 
in cell membranes, placing these compounds on the skin will not result in the same physiologic effect that results from these 
compounds as incorporated into cell membranes. 

 
CHEMISTRY 

Definition and Structure 
 

The ingredients in this report are glycerides of fatty acids, linked to phosphoric acid or to a phosphoric ester. 
Lecithin, for example, is a naturally occurring mixture of the diglycerides of stearic, palmitic, and oleic acids, linked to the 
choline ester of phosphoric acid, and is found in plants and animals.1 In naturally occurring lecithins, the phosphoric acid is 
attached to the glycerol at the α-position. However, the phosphoric acid can also be attached in the β-position of glycerin.2 A 
structural scheme that is representative of the systematic nature of the phosphoglycerides family is presented in Figure 1. 
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Figure 1. Phosphoglycerides 
 
 
Phosphatidylserine is one example of a phosphoglyceride substituted with a fatty acid ester at the secondary alcohol residue 
of glycerin (i.e., is not a lysophosphoglyceride) and an amino acid (i.e., serine) attached through the phosphate group, as 
depicted in Figure 2. 
 

 
 

 
Figure 2.  One example of a phosphoglyceride, phosphatidylserine (depicted is just one example of the possible fatty acyl 
chain lengths). 
 
 
Hydrogenated lecithin (CAS No. 92128-87-5) is the end product of the controlled hydrogenation of lecithin.1  
 

Despite the ionic, or even zwitterionic, natures of these ingredients, they are mostly insoluble in water.3  These 
ingredients typically are waxy, hygroscopic substances that swell in contact with water to form liposomes.  
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The main sources of naturally-occurring phosphoglycerides, such as lecithin, as used in personal care products, are 
maize, egg yolk, and soybean.4   Phospholipids constitute 0.3% to 0.6% of soybean seed, or 1.5% to 3.0% of crude soybean 
oil.  The phospholipid composition of soybean has been reported as follows:5 
 

• Phosphatidylcholine (12% to 46%) 
• Phosphatidylethanolamine (8% to 34%) 
• Phosphatidylinositol (1.7% to 21%) 
• Phosphatidic Acid (0.2% to 14%) 
• Phosphatidylserine (0.2% to 6.3%) 
• Lysophosphatidylcholine (1.5% to 8.5%) 
• Lysophosphatidylinositol (0.4% to 1.8%) 
• Lysophosphatidylserine (1%) 
• Lysophosphatidic acid (1%) 
 

 The definitions, structures and functions of the phosphoglycerides reviewed in this safety assessment are included in 
Table 1.6  There is some overlap among the ingredients in this report.  While phosphatidylserine and phosphatidylcholine are 
listed as separate ingredients, they are likely components of the ingredient named phospholipids. 
 
 The ingredients in this report form a systematic, logical grouping that interrelates on numerous levels.  All of these 
ingredients: 1) are glycerides of fatty acids, linked to phosphoric acid or to a phosphoric ester;  2) conform to Figure 2; 3) are 
ionic and mostly insoluble in water; 4) are typically waxy, hygroscopic substances that swell, when in contact with water, to 
form liposomes; and 5) either come from sources such as maize, egg yolk, and soybean, or are synthesized via 
transphosphatidylation of phosphatidylcholine (which itself is sourced from soy). 

Chemical and Physical Properties 
 
 Specifications for lecithin and related ingredients are presented in Table 2.7,8,9,10,11,12,13,14,15,16  Included are chemical 
and physical properties data and microbiological specifications.  In Table 2, measurements of toluene-insoluble or hexane-
insoluble matter indicate the total impurity content (including protein) of lecithin and related ingredients. 

Method of Manufacture 

Lecithin and Lecithin (enzyme-modified) 
 

Commercial lecithin is isolated as a gum following hydration of solvent-extracted soy, safflower, or corn oils.17 
Lecithin is bleached, if desired, by hydrogen peroxide and benzoyl peroxide and dried by heating. During the manufacture of 
lecithin derived from soy, most, if not all, of the soy protein is removed.  If present, soy allergens would be  found in the 
protein fraction.18  According to another source, soy lecithin is usually produced from the hexane extract of soybean.19 
 
 In addition to the commercial lecithin mentioned above, it should be noted that another form of lecithin, enzyme-
modified lecithin, is prepared by treating lecithin with either phospholipase A2 or pancreatin.20 
 
Phosphoglycerides 
 

  Synthetic phosphoglycerides can be produced via phospholipase D-catalyzed transphosphatidylation of 
phosphatidylcholine (which is abundant in soy lecithin) with the desired phosphate substituent (e.g., myo-inositol for the 
synthesis of phosphatidylinositol).21  
 
Phosphatidylglycerol 
 
 Phosphatidylcholine (minimum purity of 90%) in the presence of enzyme and glycerin yields phosphatidylglycerol 
(minimum purity of 85%) and choline.22 
 
Phosphatidylserine 
 
 Soy-derived phosphatidylserine (phosphatidylserine complex derived from soy lecithin) consists of serine-
substituted soy lecithin phospholipids and other phospholipids occurring naturally in lecithin.23  Production of such soy 
lecithin phosphatidylserine complex involves the enzymatic transphosphatidylation of phosphatidylcholine and 
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phosphatidylethanolamine from soy lecithin (via cabbage-derived phospholipase in the presence of exogenous serine) to 
phosphatidylserine.  The production of the phosphatidylserine-enriched complex proceeds without the use of solvents during 
the manufacturing process.  Thus, the final soy lecithin phosphatidylserine complex is solvent-free.   

Composition 

Lecithin and Lecithin (enzyme-modified) 
 

Commercial lecithin is a naturally-occurring mixture of the phosphatides of choline, ethanolamine, and inositol, with 
smaller amounts of other lipids.17 Practically all of the lecithin in commerce is derived from soybeans.  Phosphoglycerides 
are the major constituents of lecithin, and commercial lecithin may contain up to 35% triglycerides.24  Composition data on 
various phosphoglyceride tradename materials are included in Table 2. 

Impurities 

As an approved direct food additive for human food consumption, lecithin (enzyme-modified) meets the following 
specifications:20 

• Acetone-insoluble matter (phosphatides), not less than 50% 
• Acid value, not more than 40 
• Lead, not more than 1.0 part per million, as determined by atomic absorption spectroscopy 
• Heavy metals (as Pb), not more than 20 ppm 
• Hexane-insoluble matter, not more than 0.3% 
• Peroxide value, not more than 20 
• Water, not more than 4% 
• Lysolecithin, 50 to 80 mole %of total phosphatides  

 

The Food Chemicals Codex25 stipulates that food grade lecithin contain not more than 0.3% hexane-insoluble matter.  
Because the protein fraction of lecithin would reside in this insoluble material, this specification limits the amount of protein 
in food grade lecithin to 0.3% or 300 mg/100 grams of lecithin. 

The United States Pharmacopeia (USP) stipulates that sunflower lecithin in food contain not more than 1% hexane-
insoluble matter.26  It is also stipulated in the USP that soy lecithin contain nor more than 20 ppm heavy metals and nor more 
than 10 ppm lead. 

Potential impurities are included in the specifications for various phosphoglyceride tradename materials that are 
summarized in Table 2.7,8,9,10,11,12,13,14,15,16  

Nitrosamine Formation 
Lecithin 
 
 Dimethylnitrosamine (DMNA) was reportedly formed in a model system in which 22.8 mmol sodium nitrite in 15 ml 
of water was added to a buffered solution, pH 5.6, containing 4.56 mmol of lecithin and stirred at 78˚C for 4 h.27  The amount 
of DMNA formed (mg DMNA/kg of compound), confirmed by mass spectrometry, with various lecithins was as follows:  soy 
lecithin (edible), 2.05; soy lecithin (commercial), 0.70; vegetable lecithin, 1.02; egg lecithin, 5.40; bovine lecithin (purified), 
1.66; bovine lecithin (60%), 30.76; and synthetic lecithin, 319.7.  
 
 Lecithin is metabolized to choline by bacterial phospholipases and the released choline is dealkylated to 
dimethylamine, which is N-nitrosatable in the presence of nitrate.28  

Of concern in cosmetics is the conversion (nitrosation) of nitrogen-bearing ingredients into N-nitroso chemicals that 
may be carcinogenic.  Of the approximately 209 nitrosamines tested, 85% have been shown to produce cancer in laboratory 
animals.29 Nitrosation can occur under physiologic conditions.30 Depending on the nitrosating agent and the substrate, 
nitrosation can occur under acidic, neutral, or alkaline conditions.  Atmospheric NO2 may also participate in nitrosation in 
aqueous solution.31 
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USE 

Cosmetic 
 

The ingredients reviewed in this safety assessment function mainly as skin and hair conditioning agents, emulsifying 
agents, and surfactants in cosmetic products.6  According to information supplied to the Food and Drug Administration 
(FDA) by industry as part of the Voluntary Cosmetic Registration Program (VCRP), and the results from a survey of 
ingredient use concentrations conducted by the Personal Care Products Council (Council), the following phosphoglycerides 
are being used in cosmetic products at maximum concentrations ranging, for different product categories, from 0.00000008%  
(lecithin in skin cleansing products and face products) to 50% (lecithin in foot products):32,33  lecithin, hydrogenated lecithin, 
lysolecithin, phosphatidylcholine, and phospholipids. The Council survey data also indicate that the highest maximum 
concentration is 50% for lecithin in a leave-on product.  The reported highest maximum use concentrations for other 
ingredients evaluated in this safety assessment are as follows, all relating to use in leave-on products:  hydrogenated lecithin 
(5%, face and neck products [not spray]), lysolecithin (0.2%, in face and neck products [not spray]), phosphatidylcholine 
(0.8%, in body and hand products [not spray]), and phospholipids (0.75%, in face and neck products [not spray]). Use 
frequency and concentration of use data are presented in Table 3. 

 
According to the CIR final safety assessment on lecithin and hydrogenated lecithin published in 2001, data received 

from FDA in 1984 indicated that the maximum reported use concentration of lecithin was in the 25% to 50% concentration 
range; use concentration data on hydrogenated lecithin were not included.1  Concentration of use data provided by the 
Personal Care Products Council (formerly the Cosmetic, Toiletry, and Fragrance Association [CTFA]) in 1996 indicated that 
65% lecithin was used at concentrations of 0.1% to 3%; use concentration data on hydrogenated lecithin were not provided.1   

 
Cosmetic products containing phosphoglycerides 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. 

 
Lecithin is used in perfumes at maximum concentrations up to 0.0021%, and in hairspray formulations at maximum 

concentrations up to 0.000014% (aerosol) and up to 0.00015% (pump spray); hydrogenated lecithin is used in pump hair 
spray formulations at maximum concentrations up to 0.8%.  Lecithin is also used in spray deodorants at maximum 
concentrations up to 0.0029% (aerosol) and up to 0.03% (pump spray). Phospholipids are used in aerosol hair spray at 
maximum concentrations up to 0.8%, and lysolecithin, phosphatidylcholine, and hydrogenated lecithin are used in body and 
hand sprays at maximum concentrations up to 0.1%, 0.8%, and 0.65%, respectively. Hydrogenated lecithin is used in 
moisturizing sprays and face and neck sprays at maximum concentrations of 0.65% and 0.5%, respectively.  Ingredient use in 
face powders is also reported for lecithin (up to 1%) and hydrogenated lecithin (up to 0.56%).  Because phosphoglycerides 
are used in products that are sprayed or in powder form, they could possibly be inhaled.  In practice, 95% to 99% of the 
droplets/particles released from cosmetic sprays have aerodynamic equivalent diameters >10 µm, with propellant sprays 
yielding a greater fraction of droplets/particles below 10 µm, compared with pump sprays.34,35,36,37  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.34,35 There is some evidence 
indicating that deodorant spray products can release substantially larger fractions of particulates having aerodynamic 
equivalent diameters in the range considered to be respirable.35  However, the information is not sufficient to determine 
whether significantly greater lung exposures result from the use of deodorant sprays, compared to other cosmetic sprays. 

 
Because of concerns about potential transmission of bovine spongiform encephalopathy (BSE), cosmetic products 

are not permittd to contain ingredients made from bovine specified risk materials, which includes the central nervous 
system.38 

 
Noncosmetic 

 
 Commercial lecithin, defined as a naturally-occurring mixture of the phosphatides of choline, ethanolamine, and 
inositol, is a direct food substance affirmed as generally recognized as safe (GRAS).17 Additionally, enzyme-modified 
lecithin is listed among the substances added directly to human food affirmed as GRAS.20   Food uses of lecithin include:  
emulsifier, stabilizer, dispersing aid, and release agent for baked goods.18 
 
 The Food Allergen Labeling and Consumer Protection act (FALCPA) of 2004 altered the way in which lecithin 
derived from soy must be declared on food labels.  Whether intended to have a technical or functional effect in the finished 
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food or to be used as an incidental additive (such as a release agent), lecithin that is derived from soy must be declared as an 
ingredient, using its common or usual name, and with the food source (“soy,” “soya”, or “soybeans”) declared as required by 
section 403(w) of the Act.18 
 
 Lecithin is listed as an inactive ingredient in inhaled (aerosol, metered; maximum potency = 0.0002%) drug 
products that have been approved by FDA.39 
 

Phosphatidylcholine is the most abundant phospholipid in mammalian cellular membranes, bile, and lipoproteins.40 
The injection of a phosphatidylcholine and deoxycholic acid preparation is widely used as an alternative to liposuction for the 
reduction of subcutaneous fat.41 

TOXICOKINETICS 

Non-Human 
 
Lecithin and Lysolecithin 
 
 The distribution of intravenously (i.v.) injected 1-14C palmitoyl 32P-lysolecithin was studied using male albino rats 
(number not stated).42  The animals were injected i.v. with 1 ml of rat serum containing endogenously-labeled 32P- 
lysolecithin or with 1 ml of rat serum containing endogenously-labeled 32P phospholipids.  The amount of lysolecithin 
incorporated into 1 ml of serum ranged between 550 and 850 µg.  In some of the experiments, lysolecithin labeled with 
both 32P and 14C (in fatty acid moiety) was used.  At 20 and 60 minutes post-injection, 45% and 77% of injected radioactive 
material was removed from the blood, respectively.  There was an uptake of labeled phospholipids by heart and skeletal 
muscle.  The percentage of 32P lysolecithin in these organs was much higher than in the injected material.  The authors noted 
that the high percentage of labeled lysolecithin in the skeletal and heart muscle indicated that lysolecithin might leave the 
vascular compartment more rapidly than lecithin and be metabolized by the tissues.  The per cent composition of labeled 
phospholipids found in the liver resembled that of the injected serum, with lecithin as the major labeled component. 
However, the percentage of lysolecithin was lower than that in the starting material.  The authors noted that, based on these 
results, it seems more likely that the liver takes up phospholipids indiscriminately and that lysolecithin is rapidly converted to 
lecithin. 
 

In subsequent experiments in which rats (number not stated) were injected with serum containing 32P -lysolecithin, 
the injected labeled lysolecithin disappeared from the bloodstream very rapidly (t 1/2 ≈ 2 minutes). Considerable amounts of 
lysolecithin were recovered in the liver and skeletal muscle at a time when the serum radioactivity decreased to negligible 
levels.  The conversion of lysolecithin to lecithin was observed in all the tissues examined, and this reaction was most rapid 
in the liver.  In vivo-injected lysolecithin taken up by the liver was converted to lecithin by an acylation reaction.42 

  
Lysohosphatidic Acid 
 

Lysophosphatidic acid was degraded to glycerophosphate and orthophosphate by phosphatidases and phosphatases, 
respectively, in an enzyme preparation, i.e., cytoplasmic particulate fraction of guinea pig brain or liver.43 
  
Phosphatidylserine and Phospholipids 
 
 Following i.v. administration to rats and mice, phosphatidylserine was eliminated from plasma in a biphasic manner 
and largely distributed to several major organs, including the liver spleen, and brain.44,45,46,47,48  Conversely, orally 
administered phosphatidylserine was extensively hydrolyzed by phospholipase A2 to lysophosphatidylserine in the 
gastrointestinal tract prior to absorption, as is the case for all other dietary phospholipids.44,49,50  In rats, approximately 60% of 
an orally administered dose of phosphatidylserine (20 mg/kg body weight) was recovered in the feces, of which 50% was 
identified as lysophosphatidylserine.  Approximately 10% of the orally administered dose was detected in the urine.47 
 
 Studies in which animals were injected i.v. with phosphatidylserine also indicate that phospholipids undergo 
hydrolytic cleavage to the monoacyl derivative lysophosphatidylserine in the plasma, as well as decarboxylation of the serine 
moiety to phosphatidylethanolamine in circulating blood cells.45,46,48  Lysophosphatidylserine and phosphatidylethanolamine 
were also detected in the liver and brain after i.v. administration.  However, in all organs, the majority of radioactivity 
(~90%) was consistently accounted for as unmetabolized phosphatidylserine.47,48  Conversely, at 60 minutes post oral dosing 
of phosphatidylserine (20 mg/kg) in rats, the majority of the circulating plasma radioactivity consisted of phosphatidylserine; 
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the radioactivity at 24 h was attributed primarily to phosphatidylserine degradation products.47  Furthermore, less than 20% of 
the administered dose recovered in the mesenteric lymph of rats after oral administration of phosphatidylserine (560 mg/kg 
body weight of [3H]-glycerol-labeled, brain-derived phosphatidylserine) was liposoluble, with phospholipids comprising 11% 
of the liposoluble fraction.50  The majority of the radioactivity was recovered as triglycerides and, to a smaller extent, 
diacylglycerol, indicating complete degradation of orally administered phosphatidylserine.   
 
 In the mitochondria of mammalian cells, phosphatidylserine may undergo decarboxylation to 
phosphatidylethanolamine, which is followed by potential re-formation of phosphatidylserine through exchange of the 
ethanolamine moiety with serine in the endoplasmic reticulum or mitochondria-associated membrane.51  Thus, in the 
intestinal absorptive cells, lysophosphatidylserine may be reacylated to yield phosphatidylserine and ultimately converted to 
phosphatidylethanolamine.50  Re-esterified phospholipids are subsequently incorporated into intestinal lipoproteins (i.e., 
chylomicrons) or directly transported  as lysophospholipids via the portal system to the liver.52,53  As the chylomicrons 
circulate in the blood, their components, including phospholipids, are degraded via lipoprotein lipase hydrolytic activity.53  
Ultimately, the phosphatidylserine degradation products (i.e., free fatty acids, serine, glycerol, and phosphorus-containing 
substances) enter common physiological pathways of amino acid and lipid metabolism.  In turn, intact phospholipids are 
excreted in the bile, and, thus, may be subject to enterohepatic circulation.  
 

Pharmacokinetic studies indicate exogenous phosphatidylserine crosses the blood-brain barrier, where it appears to 
have an affinity for the hypothalamus.54   Oral administration results in peak levels in 1 to 4 h. 
 
Human 
 

In 8 human subjects, the oral consumption of 500 mg phosphatidylserine (as soy lecithin phosphatidylserine 
capsules) resulted in peak plasma phosphatidylserine levels of 3.95% of the total phospholipid plasma concentration, 
compared to background phosphatidylserine levels of 1.8% to 2.2% of total plasma phospholipids.23 

Skin Penetration Enhancement 
 

 The effects of phosphatidylcholine and hydrogenated phosphatidylcholine on the permeation of indomethacin 
through hairless rat skin were studied using liquid paraffin and a gel prepared with liquid paraffin and hydrogenated soybean 
phospholipid.55  Indomethacin (1%) was mixed with liquid paraffin and phosphatidylcholine or hydrogenated 
phosphatidylcholine, and heated at 95°C for 30 minutes.  The mixture was then cooled to room temperature and allowed to 
stand for 1 day.  Skin permeation was measured using a modified Franz-type diffusion cell apparatus.  Permeation rates for 
indomethacin from the liquid paraffin suspension with phosphatidylcholine or hydrogenated phosphatidylcholine were 
determined.  For liquid paraffin without phosphatidylcholine or hydrogenated phosphatidylcholine, permeation of 
indomethacin was observed only after 10 h.  However, within 10 minutes, indomethacin permeated at rates of ~ 10 g/cm2 and 
5 g/cm2 from liquid paraffin with phosphatidylcholine and hydrogenated phosphatidylcholine, respectively. 

dric groups of The effect of hydrophilic groups of phospholipids on the percutaneous penetration of indomethacin in vitro was 
examined in a Franz-type diffusion chamber, using dorsal skin from guinea pigs.56 The following phospholipids were 
evaluated for enhancement of indomethacin skin penetration: phosphatidylcholine, phosphatidylethanolamine, 
phosphatidylinositol, phosphatidylserine, phosphatidylglycerol, phosphatidic acid and sphingomyelin.  Phospholipid-induced 
enhancement of IM percutaneous penetration was in the following order: phosphatidylglycerol > phosphatidylethanolamine > 
phosphatidylcholine > phosphatidylserine > phosphatidic acid > phosphatidylinositol > control > sphingomyelin. 

 
TOXICOLOGY 

Single Dose (Acute) Toxicity 
 
Oral 
 
Phosphatidylserine 

 
The oral administration of a purified phospholipid preparation obtained from bovine brain (in phosphate buffer 

suspension) to Sprague-Dawley rats (CD strain; number not stated) indicated that the LD50 is  > 5 g/kg body weight.57  The 
test substance was phosphatidylserine derived specifically from bovine cerebral cortex.  
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Intravenous 
 
Phosphatidylserine 
 
 Following the i.v. dosing of Sprague-Dawley rats (CD strain; number not stated) with phosphatidylserine derived 
specifically from bovine cerebral cortex (in phosphate buffer suspension), an LD50 of 236 mg/kg body weight was reported.57   
 
Subcutaneous 
 
Phosphatidylserine 
 
 When  Sprague-Dawley rats (CD strain; number not stated) were dosed subcutaneously (s.c.) with 
phosphatidylserine derived specifically from bovine cerebral cortex (in phosphate buffer suspension), the LD50 was reported 
to be  > 5 g/kg body weight.57 

Repeated Dose Toxicity 
 
Inhalation 
 
Phosphatidylcholine 
 

The effects of chronic exposure to liposome aerosols on lung histology and alveolar macrophage function were 
studied.58  Liposomes were made from hydrogenated soy phosphatidylcholine (50 mg/mL).  Groups of 30 mice (strain not 
stated) were placed in a nose-only exposure module and exposed to liposome (20 ml total volume, 50 mg lipid/mL 
phosphate-buffered saline) or saline aerosols 1 h per day, 5 days per week, for 4 weeks.  Five mice of both the experimental 
and control groups were removed weekly and their lungs examined.  The animals were killed and bronchoalveolar lavage 
(BAL) was performed through a tracheostomy. In vivo uptake of liposomes by alveolar macrophages was documented by 
fluorescence microscopy and flow cytometry of BAL. A consistent amount of 1 to 3 µg of lipid inhaled per dosing per mouse 
was estimated from fluorescence measurements.  No histologic changes of the lungs or untoward effects on general health or 
survival of animals were noted.  Alveolar macrophage phagocytic function was not affected.  Transmission electron 
microscopy and morphometry showed no treatment-related alterations.  
  
Oral 
 
Non-Human 
 
Lecithin 
 
 A group of 48 male and 48 female SPF Wistar rats was fed 4% (soya) lecithin for 2 years, while a control group was 
fed commercial diet only.59  Feed consumption and body weights were determined prior to dosing, at intervals up to week 95, 
at week 102, and at study termination.  The mean lecithin intake was 1470 and 2280 mg/kg/day for males and females, 
respectively.  No stastistically significant differences were observed in mortality, feed consumption, or body weight between 
the treated and control groups, but it was noted that feed consumption and body weight were sometimes greater in the treated 
group when compared to controls.  Hematology values of animals of the treated group were similar to those of control 
animals, as were organ weights and gross and microscopic alterations.  Increased parathyroid gland hyperplasia, particularly 
in the males, was attributed to an increased phosphate intake.  The incidence of tumor formation was similar in the treated 
and control groups.  A slightly increased incidence of myocardial fibrosis was associated with parathyroid gland hyperplasia. 
 
Lecithin, Phosphatidylserine, Phosphatidylcholine,  
Phosphatidylethanolamine, Phosphatidylinositol, and Phosphatidic Acid 
 
 A 90-day feeding study was performed to evaluate the safety of  dietary soy lecithin transphosphatidylated 
phosphatidylserine (SB-PS), with or without fish oil-derived long-chain polyunsaturated fatty acids (LC-PUFA) mixed or 
conjugated to the glyceride backbone.60  One-hundred-two male Wistar rats (wild type, pathogen free) were randomly 
assigned to 6 groups.   The 5 groups consumed 100 mg chow containing each of the following components, respectively, 
incorporated in 1 ml of milk-based supplement matrix: 
 

• medium-chain triglycerides (MCT) (MCT group) 
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• fish oil diluted with MCT to yield 30% (w/w) of omega-3 LC-PUFA (omega-3 group) 
• soybean 78% powdered soy lecithin transphosphatidylated PS (final concentration of 20% SB-PS (w/w)) emulsified 

with 13% phosphatidylcholine (PC), 2% phosphatidylethanolamine (PE), 1% phosphatidylinositol (PI), 4% 
phosphatidic acid (PA) and further diluted with MCT (SB-PS group) 

• fish oil mixed with soybean 78% powdered soy lecithin transphosphatidylated PS and diluted with MCT to yield a 
final concentration of 20% SB-PS (w/w) and 30% (w/w) of omega-3 LC-PUFA (omega-PS group) 

• 20% PS (w/w) consisting largely of molecular species of palmitic acid (16:0) and docosahexanoic acid (22:6) or 
eicosapentanoic acid (20:5), resulting in 30% (w/w) of omega-3 LC-0PUFA (PS-DHA group). 

 
The control group consumed normal chow.  Blood samples were drawn and hematological parameters evaluated. Signs of 
toxicity were not observed during the feeding period.  At the end of the study, gross examination of organs was performed.   
The following mortalities were reported:  1 rat (control group), 2 rats (MCT group), 1 rat (omega-3 group), and 1 rat (PS-
DHA group).  Pathological examinations did not reveal a specific cause of death; however it was concluded that the deaths 
were not treatment-related.  Hematological parameters were normal in all treatment groups.  At gross pathological 
examination, there were mild signs of liver enlargement in 5 of 102 rats, and these were considered unrelated to treatment.  
Possible early signs of lung metastasis (pale color nodes and different tissue consistency) were observed in 4 of 102 rats, but 
these findings were considered typical and abundant in rats of this age (15 months old).   It was noted that none of these 
pathological findings occurred in PS-fed rats.  It was concluded that no adverse effects were associated with diets fed in this 
study. 
 
Phosphatidylserine 
 
 The repeated dose toxicity of  phosphatidylserine derived specifically from bovine cerebral cortex (in phosphate 
buffer suspension) was studied using 3 groups of Sprague-Dawley rats of the CD strain (20 males, 20 females/group).57   The 
3 groups received doses of 10, 100, and 1,000 mg/kg/day, respectively, by gavage for 26 weeks.  The control group was 
dosed with phosphate buffer only.  Body weight gain and food consumption in all dose groups were comparable to the 
control group.  No significant hematological changes were observed.   At week 13, slightly elevated alkaline phosphatase 
levels in male and female rats, and slightly lowered serum albumin levels in males was observed in the 1,000 mg/kg/day dose 
group.  Elevated potassium and lower sodium values were reported for males at week 13.  Terminal studies indicated no 
major problems, and there were no significant morphological changes.   It was concluded that phosphatidylserine derived 
specifically from bovine cerebral cortex did not cause significant toxicity in this study. 
 
 Another repeated dose toxicity study involved groups of 40 beagle dogs (20 males, 20 females).57  Three groups 
received phosphatidylserine derived specifically from bovine cerebral cortex (in corn oil) orally at doses of 10, 100, and 
1,000 mg/kg/day (dose volume = 5 ml/kg), respectively, for 1 year.  The control group was dosed with corn oil.  None of the 
animals died.  At the highest dose administered, blood glucose and cholesterol levels were significantly lowered.  There were 
no significant macroscopic findings, and organ weights were within normal range.  Histopathological examination of tissues 
did not indicate treatment-related changes.   It was concluded that phosphatidylserine derived specifically from bovine 
cerebral cortex did not cause significant toxicity in this study.   
 
Human 
 
Phosphatidylserine 
 
 Human subjects (120)  received soy lecithin-derived phosphatidylserine (300 or 600 mg orally) daily in a 12-week 
study.61  There were no clinically-significant variations in blood chemistry or hematology.  Additionally, there were no 
differences in the occurrence of side effects between test and placebo groups. 
 
Intravenous 
 
Phosphatidylserine 
 
 Phosphatidylserine derived specifically from bovine cerebral cortex (in phosphate buffer suspension) was 
administered i.v. to groups of Sprague-Dawley rats of the CD strain (10 males, 10 females/group).57  The 3 groups received 
doses of 5, 20, and 80 mg/kg/day (dose volume = 2.5 ml/kg), respectively, for 4 weeks.  The control group was dosed with 
vehicle only.   Except for females of the 5 mg/kg/day group, reddening and swelling of the paws and around the muscle 
region were observed in all dose groups.  The following hematological changes were observed in male and female rats of the 
80 mg/kg/day dose group:  significant lowering of the erythrocyte count, hemoglobin concentration, and packed cell volume, 
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and increased neutrophil and lymphocyte counts.  An increase in spleen weight in males and females of the 80 mg/kg dose 
group and males of the 20 mg/kg/day dose group was reported.  Kidney weights of males dosed with 80 or 20 mg/kg/day 
were also increased when compared to controls.   Adrenal weights of males and females of the 80 mg/kg dose group were 
marginally increased.  Results at microscopic examination revealed an injection site thrombosis in some rats in all dose 
groups, with an increase in severity in rats dosed with 20 mg/kg/day or 80 mg/kg/day.  Whether or not this finding was 
reported for the control group was not stated.  An increase in the incidence of extramedullary hematopoiesis was observed in 
the 80 mg/kg/day dose group.  It was concluded that phosphatidylserine derived specifically from bovine cerebral cortex did 
not cause significant toxicity in this study. 
 
 The i.v. toxicity of phosphatidylserine derived specifically from bovine cerebral cortex (in phosphate buffer 
suspension) was evaluated using groups of 24 (12 males, 12 females) Beagle dogs.57  Three groups were injected i.v. with 
phosphatidylserine derived specifically from bovine cerebral cortex at doses of 5, 15, and 40 mg/kg/day, respectively, for 4 
weeks.   A fourth group was dosed with vehicle only.  Generalized tremors of body muscles were observed in animals of the 
15 or 40 mg/kg/day group.  A significant increase in total white cell count and a reduction in total serum protein values were 
reported for dogs dosed with 40 mg/kg/day.  At gross examination, hemorrhage was observed   around the injection sites.  
There were no significant group differences in organ weights.  Microscopic examination of the liver revealed centrilobular 
and periportal sinusoidal aggregations of polymorphonuclear leukocytes in one animal of the 15/mg/kg/day dose group and in 
4 animals of the 40 mg/kg/day dose group.  It was concluded that phosphatidylserine derived specifically from bovine 
cerebral cortex did not cause significant toxicity in this study. 
 
Intramuscular 
 
Phosphatidylserine 
 
 The intramuscular toxicity of phosphatidylserine derived specifically from bovine cerebral cortex (in phosphate 
buffer suspension)  was evaluated using groups of 32 (16 males, 16 females) Beagle dogs.57   Three groups were injected 
intramuscularly with phosphatidylserine derived specifically from bovine cerebral cortex at doses of 5, 10, and 15 mg/kg/day, 
respectively, for 6 weeks.  A fourth group served as the vehicle control.  None of the animals died.  Subcutaneous hardening 
and/or swelling of injection sites was observed in the 10 and 15 mg/kg/day dose groups.  Hematological analyses indicated 
elevation of the erythrocyte sedimentation rate and an increase in total white blood cell count in the 15 mg/kg dose group.  At 
gross examination, subcutaneous hemorrhage and adhesion between the skin and muscles (at injection site) was reported for 
all groups, including the control group.  This finding was considered dose-related.   Organ weights were within normal 
ranges.  Muscle degeneration, and subcutaneous and intramuscular acute inflammatory cell infiltration and necrosis were also 
observed at injection sites.  It was concluded that phosphatidylserine derived specifically from bovine cerebral cortex did not 
cause significant toxicity, i.e., there were no significant signs of systemic toxicity. 

Cytotoxicity 
 
Lysolecithin 
 
 Lysolecithin has been described as a powerful hemolytic and cytolytic phosphoglyceride.62,63   Furthermore, the 
toxic effect of many snake venoms is attributable to their content of phosphatidase A, an enzyme capable of converting 
plasma phosphatides into lysophosphatides, one of which is lysolecithin.    

REPRODUCTIVE AND DEVELOPMENTAL TOXICITY 
 
Phosphatidylserine 
 

In a teratogenicity study, phosphatidylserine derived from bovine cerebral cortex was administered by gavage to 
pregnant  Sprague-Dawley rats (CD strain; number not stated) at doses of  0, 10, 100, and 200 mg/kg/day on days 6 through 
18 of gestation.57   The animals were killed on day 20 of gestation, and litters were examined for skeletal and visceral 
abnormalities.  At terminal necropsy, there were no treatment-related gross changes.  Additionally, the following litter values 
were not affected by treatment with phosphatidylserine derived specifically from bovine cerebral cortex:  litter size, post-
implantation loss, litter and mean fetal weights, and embryonic and fetal development. 
 
 Phosphatidylserine derived from bovine cerebral cortex was also administered by gavage  to pregnant New Zealand 
White rabbits (number not stated) at doses of  0, 50, 150, and 450 mg/kg/day on days 6 through 18 of gestation.57  On 
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gestation day 29, the animals were killed and litters subjected to gross examination. Fetuses were examined externally and 
internally for evidence of visceral and skeletal malformations.  There was no evidence of systemic effect, and neither 
pregnancy nor mortality was affected by treatment.  At the highest dose, mean fetal weights were slightly lower when 
compared to control values, but the difference was not statistically significant.  Additionally, there were no treatment-related 
effects on embryonic and fetal development.  
 
Lysophosphatidic Acid 
 

Lysophosphatidic acid  and sphingosine 1-phosphate are both  lysophospholipids.64  Because lysophosphatidic acid 
promotes prostaglandin synthesis, mediators in the lysophosphatidic acid pathway may also play a significant role in 
implantation and parturition.  Sphingosine 1-phosphate signaling is thought to be essential in vascular formation within the 
uteroplacental unit and in fetomaternal immunologic interactions.  Derangements in either one of these lysophospholipid 
signaling pathways could result in pregnancy complications that may include implantation failure, preeclampsia, and preterm 
labor. 
 
 Immature germinal vesicle stage oocytes from 5- to 6-week-old female BDF-1 mice were incubated for 17–18 h in 
in vitro maturation (IVM) medium containing 0, 1, 10 or 30 µM lysophosphatidic acid and then either fertilized in vitro with 
epididymal sperm or assessed for spindle morphology or mitochondrial membrane potential.65  Chromosomal aneuploidy in 
the resultant blastocysts and the production of normal pups were not assessed.  The fertilized embryos were grown in vitro to 
assess blastocyst-formation rates, differential cell counts and apoptosis.  The supplementation of IVM with 30 µM 
lysophosphatidic acid enhanced the maturation and developmental competence of mouse oocytes.  Rates of maturation, 
fertilization and blastocyst formation and hatching were significantly higher in the 30 µM lysophosphatidic acid-
supplemented group (94.3%, 96.3%, 79.1 and 51.3%, respectively) than in the unsupplemented control (0 mM) group 
(80.5%, 87.5%, 61.3% and 37.8%, respectively), and more comparable to that of the in vivo matured oocytes (100%, 96.5%, 
95.3% and 92.9%, respectively).  Lysophosphatidic acid did not adversely affect mitochondrial activity, spindle integrity, or 
blastocyst cell number.  The results of this study imply that the supplementation of IVM medium with 30 µM 
lysophosphatidic acid may enhance the developmental competence of mouse oocytes without affecting apoptosis, spindle 
normalcy or mitochondrial integrity.  

GENOTOXICITY  
 
In Vitro 
 
Hydrogenated Lecithin 
 

The genotoxicity of Lpsm-Flln or Lpsm (313–5000 μg/plate) was examined, with and without metabolic activation, 
using Salmonella typhimurium strains TA98, TA100, TA1535, and TA1537 and Escherichia coli strain WP2uvrA 
(pKM101).66  Neither liposome was genotoxic in this assay, with or without metabolic activation.   The following 5 positive 
controls were genotoxic:  sodium azide, N-ethyl-N'-nitro-N-nitrosoguanidine, 2-nitrofluorene, 9-aminoacridine, and 2-
aminoanthracene.  

 
Phosphatidylserine 
 
 Human lymphocyte cultures were incubated with phosphatidylserine derived from bovine cerebral cortex 
concentrations up to 165.6 µg/ml, with and without metabolic activation.57  Cyclophosphamide served as the positive control.  
Phosphatidylserine derived specifically from bovine cerebral cortex was not genotoxic with or without metabolic activation. 
 
 In the mouse lymphoma assay, phosphatidylserine derived from bovine cerebral cortex was not genotoxic to mouse 
lymphoma L5178Y cells with or without metabolic activation.57  Test concentrations were not stated. 
 
 Phosphatidylserine derived from bovine cerebral cortex was evaluated in a DNA repair assay involving human 
epithelioid cells (HELA S3 cells), with and without metabolic activation.57  Test concentrations were not stated.  Increases in 
the number of silver grains found in autoradiographic film over cell nuclei served as indicators of repair synthesis. There was 
no evidence of DNA repair synthesis with or without metabolic activation. 
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In Vivo 
 
 In the micronucleus test, phosphatidylserine derived from bovine cerebral cortex was administered orally (by 
gavage) to mice at doses up to 300 mg/kg body weight.57  Two equal doses were administered, separated by a 24-h interval.  
Mitomycin C served as the positive control.  Bone marrow smears were examined for the presence of micronuclei in 1,000 
polychromatic erythrocytes per mouse, and for the ratio of normochromatic to polychromatic erythrocytes.  
Phosphatidylserine derived from bovine cerebral cortex was neither cytotoxic nor genotoxic to bone marrow cells.   
 

Modulation of Gene Expression 
 
Phospholipids 
 
 The capacity of a formulation of grape seed extract and soy phospholipids (formulation identified as SBD.5HC) to 
trigger a regenerative response in the dermis and epidermis through a selective action on the hypodermis was investigated 
using human skin (from breast reduction surgeries).67  SBD.5HC was prepared by combining grape seed extract (95% 
proanthocyanidins-grade) and soy lecithin (95% - 98% phospholipids-grade) at a ratio of 1:3 w/w. After 5 days of culture 
under control conditions, full-thickness human skin biopsies showed marked degradation, characterized by pyknotic nuclei in 
fibroblasts and basal keratinocytes, as well as intercellular gaps in spiny and granular layers of the epidermis.   The inclusion 
of SBD.5HC (100 μg/ml) in the medium bathing the hypodermal layer of the biopsies resulted in an improved overall 
morphology. Treated skin samples had mostly normal, elongated fibroblasts, a decreased number of dying basal keratinocytes 
at the dermal-epidermal junction, less gaping spaces in the stratum spinosum, and better preserved granulosum and stratum 
corneum.  Thus, study results suggested that the application of SBD.5HC to the hypodermal layer of skin triggered 
modulation of gene expression in the upper layers of skin, and resulted in morphological changes in the dermis and 
epidermis. 

CARCINOGENICITY 
 
Lecithin 
 
 TM strain mice were fed 5 to 10 mg lecithin mixed with sugar (for palatability), and a second group was fed lecithin 
(5 to 10 mg) and cholesterol (4 to 5 mg).68  The mice were bred and their offspring dosed following the same procedures; 
dosing continued until all mice became moribund or had died.  A control group was given laboratory feed ad libitum.  The 
total number of mice fed lecithin, lecithin and cholesterol, or control feed was 166, 212, and 360, respectively.  Animals were 
killed and brain necropsies performed.  It was noted that the brains of moribund animals or animals found dead were 
removed and necropsied, but necropsy results were not  reported.  Brain nerve cell tumors (2-5 mm) were found in 18 of 73 
examined animals fed lecithin and in 27 of 88 examined animals fed lecithin and cholesterol, whereas, no brain nerve cell 
tumors were found in 188 control animals. 
 
 Groups of female dd mice were dosed s.c. as follows: Fifty mice were given 0.1 ml of a 0.25% mixture of 4-
nitroquinoline1-oxide (in 10% aqueous lecithin) in a single injection until the total dose was 2.5 mg.69  The injections were 
repeated weekly, each time in a different site on the back.  Thirty mice were dosed (10 times) with a lecithin-water mixture at 
the same total dose as in the previous group.  Twenty mice were not dosed and served as controls.  The mice were killed after 
221 to 296 days.  Animals dosed with 4-nitroquinoline 1-oxide/lecithin that survived more than 221 days after dose initiation 
(36/50) had pulmonary neoplasms; skin neoplasia at the injection site (1 animal) and leukemia (1 animal) were also observed 
in this group.  No surviving mice dosed with lecithin-water or untreated control mice had pulmonary or any other type of 
neoplasia.  However 3/28 animals of the lecithin-water group and 3/18 control animals had lung adenomas; these were 
considered spontaneous. 
 
 In the same study, groups of female Buffalo rats were dosed s.c. as follows:  Twenty-five rats were given 0.2 ml of a 
0.25% mixture of 4-nitroquinoline 1-oxide (in 10% aqueous lecithin) in a single injection until the dose reached 10 mg; the 
injections were repeated weekly.  Fifteen rats were dosed (20 times) with a lecithin-water mixture, having received the same 
total dose.  The rats were killed after 264 to 329 days.  Nineteen of the 25 animals dosed with 4-nitroquinoline 1-
oxide/lecithin that survived more than 264 days after dose initiation had pulmonary neoplasms, with 11 s.c. sarcomas and 2 
endometrial sarcomas also reported.  No neoplasms were found in any of the 13/15 surviving rats dosed with lecithin-water.69 
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IRRITATION AND SENSITIZATION 

Ocular Irritation 
 
Lecithin 
 
 Lecithin 65% (solution of 65% lecithin) and products containing 2.25% or 3.0% Lecithin 65% were non- to 
minimally irritating to unrinsed rabbit eyes.  A soap containing 0.83% lecithin powder (tested at 25%) was moderately 
irritating, and lecithin-containing liposomes were practically nonirritating in a Draize test.1  

Skin Irritation and Skin Sensitization 

Non-Human 
 
Lecithin and Hydrogenated Lecithin 

 In single-insult occlusive patch tests (rabbits), lecithin 65% (solution of 65% lecithin) was minimally irritating, 
products containing 3% lecithin 65% were practically non- to mildly irritating, and a product containing 2.25% lecithin 65% 
was non-irritating to the skin of rabbits.  In a guinea pig immersion study, 0.5% of a soap containing 0.83% lecithin powder 
was practically non-irritating.  Hydrogenated lecithin was not a primary dermal irritant in rabbits.1 
 
Human 
 
Lecithin and Hydrogenated Lecithin 
 
 In clinical irritation studies, cosmetic formulations containing 0.3% or 3% lecithin 65% (solution of 65% lecithin), 
a soap containing 0.83% lecithin powder (tested at 0.5%), and lecithin liposomes were generally non-irritating.  Barely 
perceptible erythema was the most severe reaction observed.  Hydrogenated lecithin also was not an irritant, and 
hydrogenated lecithin (15% in petrolatum) was not a sensitizer. Additionally, a tanning oil containing 3% lecithin 65%, a 
mascara containing 0.1% lecithin 65%, and a foundation containing 0.3% lecithin 65%  were non-sensitizing.1 
 
Lysolecithin 
 
 The intracutaneous injection of 0.04 µM to 0.25 µM lysolecithin, derived from beef serum, human serum, or beef 
brain lecithin, caused  typical wheal and erythema reactions in the 3 subjects tested.70   Lysolecithin (0.125 and 0.17 µM) 
produced wheal and erythema reactions that were roughly equivalent to that produced by the injection of histamine (0.5 µg).  
These reactions consisted of a pale, elevated central swelling (occasionally with small pseudopods), surrounded by a bright 
red zone of erythema.  The lower concentrations of lysolecithin (0.085 and 0.043 µM) caused minor reactions that were 
smaller than those obtained with 0.3 µg histamine, but slightly greater than those caused by 0.1 µg histamine (slight threshold 
reaction).  A faint, but definite, reaction was observed at concentrations as low as 0.013 µM in another experiment. 

Allergenicity 
Lecithin 
 
 The antigenicity of soy lecithin was studied using 30 soybean-sensitive patients and 22 controls.19  One control 
group (11 subjects) consisted of nonatopic individuals, and the other control group (11 subjects) consisted of allergic patients 
with negative IgE to soybean (radioallergosorbent test [RAST] score = 0).   The IgE- and IgG4-binding activities of the soy 
lecithin proteins were evaluated by immunoblotting with sera obtained from the patients, 7 of whom had a positive challenge 
test.  In 100 grams of sample, the soy lecithin contained 2.8 mg of proteins.  The proteins present in soy lecithin were 
analyzed by sodium dodecyl sulfate polyacrylamide gel elelectrophoresis.  For the soy lecithin, the detection rate of only one 
protein (molecular weight: 31 kDa) by the serum IgE of patients was statistically significantly different when compared to 
serum from the 2 control groups combined (detection rates: 40% [patient sera] and 4.5% [control sera]).  Proteins in the 
molecular weight range of 58 to 67 kDa were rarely bound to serum IgE.  Only one of the patients with a positive challenge 
test had IgE antibodies to soy lecithin proteins.  The presence of IgG4-binding proteins in soy lecithin was described as rare. 
It was concluded that the proteins present in soy lecithin have little antigenicity with respect to soybean allergy. 
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Photocytotoxicity 
 
Non-Human 
 
Hydrogenated Lecithin 
 

The photocytotoxicity of Lpsm-Flln, 0.2% aqueous, was studied using Balb/3T3 fibroblastic cells.66  Bacterial assay 
results for this liposome are included in the Genotoxicity section.   Lpsm-Flln had the following composition:  hydrogenated 
lecithin, glycine soja (soybean) sterols, and fullerene C60 (C60) in the weight ratio of 89.7:10:0.3 (i.e., contains 89.7% 
hydrogenated lecithin).  Results were compared with that of a 0.2% liposome solution (Lpsm) that did not contain C60, 
described as follows:  hydrogenated lecithin and glycine soja (soybean) sterols in the weight ratio of 90:10 (i.e., contains 90% 
hydrogenated lecithin). The fibroblasts (in Lpsm-Flln or Lpsm at doses of 0.49 to 1,000 µg/mL) were exposed to sham-
irradiation or UVA light (5 J/cm2, 320–400 nm, λmax = 360 nm) for 50 minutes. Cell viability of Balb/3T3 fibroblastic cells in 
Lpsm-Flln was 96.3 - 158.5% for the UVA group and 94.5 - 149.6% for the sham group, and did not decrease dose-
dependently.  Also, cell viability in Lpsm was similar to that in Lpsm-Flln.  These results show that Lpsm-Flln (89.7% 
hydrogenated lecithin) or Lpsm (90% hydrogenated lecithin) at a concentration of 0.2% was not photocytotoxic to Balb/3T3 
fibroblasts. 

 

Phototoxicity/Photosensitization 
 
Lecithin and Hydrogenated Lecithin 
 

A foundation containing 0.3% lecithin 65% (solution of 65% lecithin) was not a photosensitizer in human subjects.  
The subjects were exposed for 1 minute to aUV light source (360 nm peak output), at a distance of 12 inches, after removal of 
the 1st, 4th, 7th, and 10th induction patches and challenge patches.  Photosensitization reactions were determined 48 h after 
exposure. Lecithin and hydrogenated lecithin (both at 15% in petrolatum) were not phototoxic or photosensitizing in human 
subjects.  On days 1, 4, and 7, of induction, patches were removed and test sites were irradiated with a dose of 3 MED of 
UVA. A 4th induction patch was also applied, followed by irradiation of the test site.  Challenge patch sites were exposed to a 
dose of 9.5 MED and 0.5 MED of simulated solar light (UVA and UVB).1 

Case Report 
 
Lecithin 
 
 A 3-year-old boy with a history of asthma and peanut allergy was treated for asthma that developed after an upper 
respiratory tract infection.71  He developed respiratory distress and generalized urticaria within an hour after receiving the 
second of 2 inhalations of an ipratropium bromide inhaler. All signs regressed within 48 h of withdrawal of the drug.  Soy 
lecithin, an excipient in the metered dose inhaler, was strongly suspected of causing the adverse events. 
 
     

OTHER STUDIES 

Phospholipid Signaling 
 
 The organization of biological systems involves communication between cells and, in multicellular organisms, these 
interactions are mediated through cell-cell contacts.72   In order for a cell to react, a signal must be detected and converted 
across the physical boundary that is defined by the cell membrane.  Membrane lipids have important roles in signaling 
reactions.    These ligands can act as signaling molecules in various ways, and the binding of a ligand to a cell surface 
receptor is an initiating event of cellular signaling. Transmembrane signaling frequently includes the activation of enzymes 
that act on metabolizing lipids in the vicinity of the respective receptor, leading to the generation of membrane-bound and 
diffusible metabolites.  Receptor stimulation is often accompanied by the activation of downstream factors that are regulated 
by products of lipid metabolism.  Some of the phospholipids involved in signaling include phosphatidylinositol, 
phosphatidylcholine, lysophosphatidic acid, and phosphatidylserine.  Signaling effects relating to these phospholipids are 
summarized below. 
 

Minor products of inositol phospholipid metabolism, such as phosphatidylinositol-3,4,5-triphosphate, serve as key 
intermediates in cell signaling.73 Furthermore, phosphoinositides, a family of lipid molecules derived from the 
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phosphorylation of phosphatidylinositol, control important cellular processes, including cell proliferation, apoptosis, 
metabolism, and migration.74  Phosphoinositides make up only a small fraction of cellular phospholipids, yet they control 
almost all aspects of a cell’s life and death.75  The specific interaction of phosphoinositides with proteins is critical for a 
plethora of cellular processes, including cytoskeleton remodeling, mitogenic signaling, ion channel regulation, and membrane 
trafficking.76  Phosphoinositide homeostasis is tightly regulated by a large number of inositol kinases and phosphatases that 
have been implicated in regulating membrane trafficking, and the dysregulation of these enzymes has been linked to a 
number of human diseases, ranging from cancer and diabetes to neurological disorders and asthma. 

 
 Cancer cells display sensitivity to ablation of fatty acid synthesis, possibly as a result of the diminished capacity to 

synthesize complex lipids involved in signaling or growth pathways.77 Evidence has accrued that phosphatidylcholine, the 
major phospholipid component of eukaryotic membranes, as well as choline metabolites derived from its synthesis and 
catabolism, contribute to both proliferative growth and programmed cell death. Coordinated changes in substrate availability, 
gene expression, and enzyme activity lead to altered phosphatidylcholine synthesis in cancer. 
 
 Lysophosphatidic acid is capable of stimulating a plethora of different cellular responses through the activation of its 
family of cognate G protein-coupled receptors.78  It mediates a wide range of biological effects in many tissue types, 
including vasculogenesis, angiogenesis, and vascular maturation, and has also been implicated in the regulation of 
pathophysiologic vascular responses.  For example, lysophosphatidic acid was found to signal through Gαq to promote the 
growth and migration of vascular smooth muscle cells, which is essential for the development of intimal hyperplasia after 
vascular injury. 
 
 Phophatidylserine-specific binding is important in the function of A-, B- and C-Raf kinases, which are important 
regulators of many signal transduction pathways. Raf kinases are generally downstream from the Ras GTPases, and transmit 
information to activate mitogen-activated protein kinase signaling.79  The activation of protein kinase B, Raf-1, and protein 
kinase C signaling, which supports neuronal survival and differentiation, requires the interaction of these proteins with 
phosphatidylserine.80 Phosphatidylserine, exposed extracellularly, is instrumental in triggering blood clotting and also serves 
as a signal for the clearance of apoptotic cells.79  

Skin Composition 
 
Lecithin, Lysolecithin, Phosphatidylethanolamine, 
and Phosphatidylserine 
 
 Lecithin, phosphatidylethanolamine, and phosphatidylserine comprise the major phospholipid components of skin 
from young adult female albino rabbits.81  Polyglycerolphosphatides, lysolecithin, and sphingomyelin are also present. 
 
 In a study in which the total lipid concentration, distribution of all major lipid species, and the fatty acid composition 
in human stratum corneum were assessed, the following lipids were found: phospholipids (phosphatidylethanolamine), 
cholesterol sulfate, neutral lipids (free sterols, free fatty acids, triglycerides, sterol and wax esters, squalene, and n-alkanes), 
and sphingolipids.82  The neutral lipids contributed the greatest proportion to the stratum corneum lipids. Values for the 
phospholipid composition (lipid weight %) at the following 4 skin sites were:  abdomen (4.9 ± 1.6), leg (5.2 ± 1.1), face (3.3 
±  0.3) and plantar (3.2 ± 0.89). 
 

SUMMARY 
 

The safety of the following 17 ingredients in cosmetics is reviewed in this safety assessment: lecithin, hydrogenated 
lecithin, lysolecithin, hydrogenated lysolecithin, phospholipids, hydrolyzed phospholipids, phosphatidic acid, 
lysophosphatidic acid, phosphatidylglycerol, lysophosphatidylglycerol, phosphatidylserine, ammonium phosphatidyl 
rapeseedate, phosphatidylcholine, hydrogenated phosphatidylcholine, hydrogenated lysophosphatidylcholine, 
lysophosphatidylethanolamine, and phosphatidylinositol.  These ingredients function mainly as skin and hair conditioning 
agents, emulsifying agents and surfactants in cosmetic products.  Frequency of use data from FDA and the results of an 
industry survey indicate that the following ingredients are being used in cosmetic products:  lecithin, hydrogenated lecithin, 
lysolecithin, phosphatidylcholine, and phospholipids.   Of these ingredients, the highest maximum concentration of use is 
50% lecithin in a leave-on foot product. 
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The fate of i.v.-injected 1-14C palmitoyl 32P-lysolecithin was studied using male albino rats. A high percentage of 
labeled lysolecithin was detected in skeletal and heart muscle, and it is likely that that lysolecithin is rapidly converted to 
lecithin in the liver.  Following i.v. administration to rats and mice, phosphatidylserine was eliminated from plasma in a 
biphasic manner and largely distributed to several major organs, including the liver spleen, and brain tissue.  In rats, 
approximately 60% of an orally administered dose of phosphatidylserine (20 mg/kg body weight) was recovered in the feces, 
of which 50% was identified as lysophosphatidylserine.  Approximately 10% of this orally administered dose was detected in 
the urine.  In humans, the oral consumption of soy lecithin phosphatidylserine capsules (total of 500 mg phosphatidylserine) 
resulted in peak plasma phosphatidylserine levels of 3.95% of the total phospholipid plasma concentration, when compared 
to background phosphatidylserine levels of 1.8% to 2.2% of total plasma phospholipids. 

 
The effect of the following phospholipids on the percutaneous penetration of indomethacin was evaluated in vitro 

using dorsal skin from guinea pigs:  phosphatidylcholine, phosphatidylethanolamine, phosphatidylinositol, 
phosphatidylserine, phosphatidylglycerol, phosphatidic acid and sphingomyelin. Phospholipid-induced enhancement of IM 
percutaneous penetration was in the following order: phosphatidylglycerol > phosphatidylethanolamine > 
phosphatidylcholine > phosphatidylserine > phosphatidic acid > phosphatidylinositol > control > sphingomyelin. 

 
In a study in which a purified phospholipid preparation obtained from bovine brain (phosphatidylserine derived 

specifically from bovine cerebral cortex, in phosphate buffer suspension) was administered orally to Sprague-Dawley rats, 
the LD50 was > 5 g/kg body weight. 

 
In a repeated dose inhalation toxicity study involving mice exposed to phosphatidylcholine liposomes, no histologic 

changes of the lungs or untoward effects on general health or survival of animals were noted.  In a two-year feeding study on 
4% lecithin involving rats, no significant differences were observed for mortality, feed consumption, or body weight between 
the treated and control groups.  Additionally, there were no differences in gross or microscopic findings when the groups 
were compared.  

 
In a 12-week study in which human subjects received soy lecithin-derived phosphatidylserine daily, there were no 

clinically-significant variations in blood chemistry or hematology.  Additionally, there were no differences in the occurrence 
of side effects between test and placebo groups. 

 
Lecithin 65% (solution of 65% lecithin) and products containing 2.25% or 3.0% Lecithin 65% were non- to 

minimally irritating to unrinsed rabbit eyes. In single-insult occlusive patch tests (rabbits), lecithin 65% was minimally 
irritating, products containing 3% lecithin 65% were practically non- to mildly irritating, and a product containing 2.25% 
lecithin 65% was non-irritating to the skin of rabbits. 

 
The photocytotoxicity of liposome-fullerene (Lpsm-Flln, 0.2% aqueous) was studied using Balb/3T3 fibroblastic 

cells; results were negative.  A foundation containing 0.3% lecithin 65% (solution of 65% lecithin) was not a photosensitizer.  
Lecithin and hydrogenated lecithin (both at 15% in petrolatum) were not phototoxic or photosensitizing. 

 
In oral teratogenicity studies on phosphatidylserine derived specifically from bovine cerebral cortex involving rats 

and rabbits, there were no treatment-related effects on embryonic and fetal development.  Lysophosphatidic acid (30 µM) 
enhanced the maturation and developmental competence of BDF-1 mouse oocytes in vitro. 

 
Hydrogenated lecithin was not genotoxic to Salmonella typhimurium or Escherichia coli bacterial strains with or 

without metabolic activation.  The results for phosphatidylserine in mammalian cell assays (i.e., mouse lymphoma, DNA 
repair [HELA cells], micronucleus assays) were also negative. 

 
TM strain mice were fed 5 to 10 mg lecithin mixed with sugar, and a second group was fed lecithin and 4 to 5 mg 

cholesterol. Brain nerve cell tumors (2-5 mm) were found in 18 of 73 examined animals fed lecithin and in 27 of 88 
examined animals fed lecithin and cholesterol; brain nerve cell tumors were not found in 188 control animals.  In another 
study, groups of female dd mice were dosed  s.c. with a 0.25% mixture of 4-nitroquinoline1-oxide (in 10% aqueous lecithin).  
No surviving mice dosed with lecithin-water or untreated control mice had pulmonary or any other type of neoplasia.  
However, 3/28 animals of the lecithin-water group and 3/18 control animals had adenomas, which were considered 
spontaneous. 

 
Membrane lipids, i.e., phospholipids, have important roles in signaling reactions.  However, these effects are not 

relevant to the use of phospholipids as cosmetic ingredients. 
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DISCUSSION 
 

The Panel acknowledged their previous conclusion, published in 2001, that lecithin and hydrogenated lecithin are 
safe as used in rinse-off products and safe for use in leave-on products at concentrations of ≤15%.  This (i.e., 15%) was the 
highest concentration evaluated in tests for skin irritation, sensitization, phototoxicity, and photosensitization potential in 
human subjects, all of which were negative.  The Panel also noted that the highest maximum use concentration of lecithin 
reported in 2014 was 50% in leave-on cosmetic products.  The Panel agreed that there is little sensitization potential at this 
concentration, based on extensive clinical experience indicating no problems associated with the application of lecithin to the 
skin.  Thus, the Panel determined that the concentrations of lecithin, hydrogenated lecithin, and other phosphoglycerides 
reviewed in this safety assessment need not be limited to 15% in cosmetic products.  This decision, based, in part, on clinical 
experience with lecithin, is applicable across the phospholglycerides reviewed in this safety assessment because lecithin is a 
complex mixture consisting primarily of phosphatidylcholine, phosphatidylethanolamine, phosphatidylserine, and 
phosphatidylinositol, with varying amounts of triglycerides, fatty acids, and carbohydrates from vegetable or animal sources. 

 
The Panel expressed concern about animal tissue as a potential source of phosphoglycerides, particularly bovine 

brain as a source of phosphatidylserine and lysolecithin.  However, the Panel was informed by the cosmetics industry that the 
phosphoglycerides used as ingredients in cosmetic products are either egg- or plant-derived and that the main animal source 
of these ingredients is eggs, alleviating concerns about the possibility of transmitting infectious agents (e.g. prions that cause 
bovine spongiform encephalitis) through the use of animal-derived cosmetic ingredients.  Concern about pesticide residues 
and heavy metals that may be present in botanical ingredients was also expressed.  The Panel stressed that the cosmetics 
industry should continue to use current good manufacturing practices (cGMPs) to limit impurities.  Dimethylnitrosamine 
(DMNA) was reportedly formed in a model system in which aqueous sodium nitrite was added to a buffered solution 
containing lecithin. Furthermore, lecithin is metabolized to choline by bacterial phospholipases and the choline is dealkylated 
to release dimethylamine, which is N-nitrosatable in the presence of nitrate. Thus, the Panel stressed that phosphoglycerides 
should not be used in cosmetic products in which N-nitroso compounds can be formed.  

 
Phosphoglycerides are known to enhance the dermal penetration of drugs.  The Panel noted that formulators should 

be aware of the potential for enhancing the dermal penetration of other ingredients in cosmetic formulations that contain the 
ingredients that are being evaluated in this safety assessment, especially in products intended for use on infants. 
 

Acknowledging the involvement of cell-membrane lipids in cellular signaling cascades, the Panel noted that these 
signaling effects are not relevant to the use of phosphoglycerides as cosmetic ingredients. The Panel also acknowledged that 
derangements in phosphoglyceride metabolism can be associated with prostate, breast, or ovarian cancer, but noted that these 
changes are artifacts of cancer and are not relevant for assessing the safety of cosmetic ingredients.  Furthermore, systemic 
toxicity is not a concern because, among other reasons, phospholipids are the ubiquitous components of cell membranes and 
are generally recognized as safe for human consumption.  
 

ADDITION TO DISCUSSION? 
 

The Panel was also concerned with the dangers inherent in using animal-derived ingredients, namely the 
transmission of infectious agents.  The CIR Expert Panel stressed that these ingredients must be free of detectible pathogenic 
viruses or infectious agents (e.g. Bovine Spongiform Encephalopathy (BSE)).  Suppliers and users of these ingredients must 
accept responsibility for assuring that these ingredients are risk-free.  Tests to assure the absence of a pathogenic agent in the 
ingredients, or controls to assure derivation from pathogen-free sources are two approaches that should be considered. 
 

The Panel discussed the potential for incidental inhalation exposures to phosphoglycerides in products that are 
sprayed or in powder form and agreed that, based on the results of the repeated dose inhalation toxicity study, likely airborne 
particle size distributions and concentrations in the breathing zone and ingredient use, incidental inhalation would not lead to 
local respiratory effects or systemic effects.  The Panel also considered the safe use of lecithin as an inactive ingredient in 
FDA-approved aerosolized drug products. 
 
 

CONCLUSION 
 
 The CIR Expert Panel concluded that the following 17 ingredients are safe in the present practices of use and 
concentration in cosmetics, as described in this safety assessment.  The Expert Panel cautions that these ingredients should 
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not be used in cosmetic products in which N-nitroso compounds can be formed.   This conclusion supersedes the earlier 
conclusion issued for lecithin and hydrogenated lecithin.

Lecithin 
Hydrogenated Lecithin 
Lysolecithin 
Hydrogenated Lysolecithin* 
Phospholipids 
Hydrolyzed Phospholipids* 
Phosphatidic Acid* 
Lysophosphatidic Acid* 
Phosphatidylglycerol* 

Lysophosphatidylglycerol*   
Phosphatidylserine* 
Ammonium Phosphatidyl Rapeseedate* 
Phosphatidylcholine 
Hydrogenated Phosphatidylcholine* 
Hydrogenated Lysophosphatidylcholine* 
Lysophosphatidylethanolamine* 
Phosphatidylinositol*

 

*Not reported to be in current use. Were ingredients in this group not in current use to be used in the future, the expectation is 
that they would be used in product categories and at concentrations comparable to others in this group. 
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Table 1.  Names, CAS Registry Numbers, Structures, and Definitions of the Phosphoglyceride 
Ingredients (INCI Dictionary; Staff)6  

Ingredient & CAS No. Definitions, Structures, and Functions  

Lecithin 
8002-43-5    
8030-76-0    
93685-90-6 

Lecithin is a complex mixture of phosphatides, consisting chiefly of phosphatidylcholine, 
phosphatidylethanolamine, phosphatidylserine, and phosphatidylinositol, with varying amounts of 
triglycerides, fatty acids, and carbohydrates isolated from animal or vegetable sources  Functions:  Skin-
Conditioning Agents - Miscellaneous; Surfactants - Emulsifying Agents 
 

 
wherein RC(O)- represents the residue of a naturally occurring fatty acid. 

Hydrogenated Lecithin 
92128-87-5 
[308068-11-3] 

Hydrogenated Lecithin is the end-product of the controlled hydrogenation of Lecithin.  Functions:  
Dispersing Agents - Nonsurfactant; Skin-Conditioning Agents - Miscellaneous; Surfactants - Emulsifying 
Agents 
 

Lysolecithin  (Hydrolyzed 
Lecithin) 
9008-30-4 
[85711-58-6] 

Lysolecithin is the product obtained from acid, enzyme or other method of hydrolysis of lecithin.  
Functions:  Surfactants - Emulsifying Agents 

Hydrogenated Lysolecithin Hydrogenated Lysolecithin is the product obtained by the controlled hydrogenation of Lysolecithin.  
Functions:  Surfactants - Emulsifying Agents 

Phospholipids 
123465-35-0 

Phospholipids are complex lipids in which one of the primary hydroxyl groups of glycerin is esterified with 
phosphoric acid which carries an additional ester grouping. The two remaining hydroxyl groups are 
esterified with long chain, saturated or unsaturated fatty acids.  Functions:  Skin-Conditioning Agents - 
Miscellaneous 

O

O

O
P

OR'

O

O

R

R

O

O

 
wherein RC(O)- represents the residue of a naturally occurring fatty acid and R’ is “an additional ester 
grouping.” 

Hydrolyzed Phospholipids Hydrolyzed Phospholipids is the hydrolysate of Phospholipids derived by acid, enzyme or other method of 
hydrolysis.  Functions:  Skin-Conditioning Agents - Miscellaneous 

Phosphatidic Acid 
[308069-40-1] 
 

Phosphatidic Acid is the phospholipid in which one of the primary hydroxyl groups of glycerin is esterified 
with phosphoric acid; and the two remaining hydroxyl groups are esterified with long chain, saturated or 
unsaturated fatty acids.  Functions:  Skin-Conditioning Agents - Emollient; Surfactants - Emulsifying 
Agents 

O

O

O
P

OH

O

O

R

R

O

O

 
Lysophosphatidic Acid Lysophosphatidic Acid is the organic compound that conforms to the formula below   Functions:  Hair 

Conditioning Agents; Humectants; Skin Protectants; Skin-Conditioning Agents – Miscellaneous 
 

O

OH

O
P

OH

O

R

O

O

 
 
where RCO- represents a long chain saturated or unsaturated fatty acid.   
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Ingredient & CAS No. Definitions, Structures, and Functions  

Phosphatidylglycerol 
92347-24-5 

Phosphatidylglycerol is the phospholipid that conforms to the following formula.   Functions:  Emulsion 
Stabilizers; Skin Protectants; Skin-Conditioning Agents - Miscellaneous; Surfactants - Emulsifying Agents 

O

O

O
P

O

O

O

R

R

O

O
OH

OH

 
wherein RC(O)- represents the residue of a naturally occurring fatty acid. 

Lysophosphatidylglycerol Lysophosphatidylglycerol is the hydrolysate of phosphatidylglycerol obtained by the reaction of 
phospholipase A2.  Functions:  Skin-Conditioning Agents - Humectant; Surfactants - Emulsifying Agents 

Phosphatidylserine 
[1446756-47-3] 

Phosphatidylserine is the phospholipid that conforms to the following  formula.  Functions:  Emulsion 
Stabilizers; Hair Conditioning Agents; Skin Protectants; Skin-Conditioning Agents - Miscellaneous 

O

O

O
P

O

O

O

R

R

O

O
NH3

OH

O  
wherein RC(O)- represents the residue of a naturally occurring fatty acid. 

Ammonium Phosphatidyl 
Rapeseedate 
100085-59-4 

Ammonium Phosphatidyl Rapeseedate is the product formed by the reaction of ammonium phosphatide 
and hydrogenated rapeseed oil.  Functions:  Emulsion Stabilizers; Skin-Conditioning Agents - Emollient; 
Surfactants - Emulsifying Agents 
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wherein RC(O)- represents the residue of a naturally occurring fatty acid common to hydrogenated 
rapeseed oil. 

Phosphatidylcholine 
[97281-48-6] 
 

Phosphatidylcholine is a purified grade of Lecithin containing no less than 95% of the phospholipid that 
conforms to the following formula.  Functions:  Skin-Conditioning Agents - Miscellaneous; Surfactants - 
Emulsifying Agents 
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wherein RC(O)- represents the residue of a naturally occurring fatty acid. 

Hydrogenated 
Phosphatidylcholine 
97281-48-6 
[97281-45-3] 
[92129-12-9] 

Hydrogenated Phosphatidylcholine is the end-product of the controlled hydrogenation of 
Phosphatidylcholine.  Functions:  Skin-Conditioning Agents - Miscellaneous; Surfactants - Emulsifying 
Agents 

Hydrogenated 
Lysophosphatidylcholine 
[1332834-64-6] 

Hydrogenated Lysophosphatidylcholine is the end-product of the controlled hydrogenation of 
lysophosphatidylcholine.  Functions:  Emulsion Stabilizers; Skin-Conditioning Agents - Miscellaneous; 
Surfactants - Emulsifying Agents 

Lysophosphatidylethanolamine 
 

Lysophosphatidylethanolamine is the hydrolysate of phosphatidylethanolamine obtained by acid, enzyme 
or other method of hydrolysis.  Functions:  Humectants; Skin Bleaching Agents; Skin Protectants; Skin-
Conditioning Agents - Miscellaneous 
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Ingredient & CAS No. Definitions, Structures, and Functions  

Phosphatidylinositol 
383907-36-6 [Na salt] 

Phosphatidylinositol is the phospholipid that conforms to the following  formula   Functions:  
Antioxidants; Skin-Conditioning Agents - Miscellaneous; Surfactants - Emulsifying Agents 
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wherein RC(O)- represents naturally occurring fatty acids. 
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                    Table 2. Specifications for Lecithin  and Related Ingredients 

Chemical Organoleptic Characteristics Physico-chemical Characteristics Microbiological Characteristics 
Lecithin trade name material 
defined as liquid soybean lecithin 

Viscous, brown liquid with 
characteristic odor 

Acid insolubles (60-100%); Hexane 
Insolubles (≤ 0.1%); Acid Value (0-
32% KOH/g); Peroxide Value (0-5 
mEq/Kg); Gardner color value 
(<14, when undiluted); Moisture (0-
0.8%); Viscosity at 25°C (0-10 
Pa∙s) 

Total Plate Count (< 1,000/g); Yeasts 
(<30/g);  Molds (<30/g); S. aureus 
(absent); P. aeruginosa (absent); C. 
albicans (absent).7 

Lecithin trade name material 
defined as  soybean 
phospholipids powder 

Yellow-brown powder with 
characteristic odor 

Acetone Insolubles (97-100%); 
Toluene Insolubles (0-0.1%); 
Hexane Insolubles (≤ 0.3%); 
Phosphatidylethanolamine (17-
22%); Phosphatidic Acid (2-9%); 
Phosphatidylinositol (12-18%); 
Phosphatidylcholine (22-27%); 
Acid Value (0-35 KOH/g); 
Peroxide Value (0-5 mEq/Kg); 
Moisture (0-1.5%); pH (6-7 at 1%) 

Total Plate Count (<500/g); Molds and 
Yeasts (<100/g); Coliforms (absent); 
Salmomellae (absent).8 

Hydrogenated Lecithin trade 
name material defined as  
hydrogenated deoiled soybean 
lecithin 

Beige-gray powder with 
characteristic odor 

Phosphatidylcholine (18-26%); 
Phosphatidylethanolamine (15-
22%); Phosphatidylinositol (10-
16%); Phosphorus (2.9-
3.1%);Residual  Protein 
(undetectable, based on toluene 
insolubles value); Iodine Value (0-
12, using WIJS method); moisture 
(0-1.5%); pH (6-7.5 at 1%) 

Total Plate Count (<1,000/g); Molds 
and Yeasts (<100/g); 
Enterobacteriaceae (absent); 
Salmonellae (absent).9  

Lecithin trade name material 
defined as purified soybean 
phospholipids   

Brown wax with characteristic odor Toluene Insolubles (< 0.3%); 
Phosphatidylcholine (45-100%); 
Phosphatidylethanolamine (10-
100%);  Phosphatidic Acid (0-3%); 
Phosphatidylinositol (0-3%); 
Peroxide Value (0.5 mEq/Kg); 
Iodine Color Value (0-45 at 10% in 
toluene); Moisture (0-1%) 

Total Plate Count (<1,000/g); Molds 
and Yeasts (<100/g); 
Enterobacteriaceae (absent); 
Salmonellae (absent).10  

Phosphatidylcholine trade name 
material defined as purified 
soybean phosphatidylcholine 

Light yellow flakes with 
characteristic odor 

Toluene Insolubles (< 0.3%); 
Phosphatidylcholine (92-100%); 
Lyso-phosphatidylcholine (0-3%); 
Phosphorus (3.6-3.9%); Peroxide 
Value (0-5 mEq/Kg); Iodine Value 
(>95 mg/g); Moisture (0-0.8%) 

Total Plate Count (<1,000/g); Molds 
and Yeasts (<100/g); 
Enterobacteriaceae (absent); 
Salmonellae (absent).11  

Hydrogenated Lecithin trade 
name material defined as purified 
hydrogenated soybean 
phosphatidylcholine 

White powder with characteristic 
odor 

Phosphatidylcholine (94-100%); 
Lyso-phosphatidylcholine (0-1%); 
Phosphorus (3.7-4%); Protein 
(undetectable, using Bradford 
method); Peroxide Value (0-5 
mEq/Kg); Iodine Value (0-3 mg/g); 
Moisture (0-0.5%) 

Total Plate Count (<1,000/g); Molds 
(<50/g); Yeasts (<50/g); 
Enterobacteriaceae (absent); 
Salmonellae (absent).12  

Lysolecithin trade name material 
defined as hydrolyzed soybean 
lecithin 

Viscous brown liquid with 
characteristic odor 

Acetone Insolubles (56-100%); 
Acid Value (0-40 mg KOH/g); 
Peroxide Value (0-5 mEq/Kg); 
Moisture (0-1%); Viscosity at 25°C 
(0-10 Pa.s); Iodine Color Value (0-
65 at 10% in toluene)  

Total Plate Count (<1,000/g); Molds 
and Yeasts (<60/g); 
Enterobacteriaceae (absent); 
Salmonellae (absent).13  
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                    Table 2. Specifications for Lecithin  and Related Ingredients 

Chemical Organoleptic Characteristics Physico-chemical Characteristics Microbiological Characteristics 
Lecithin trade name material 
defined as egg lecithin powder 

Yellow-brown paste with 
characteristic odor 

Phosphatidylcholine (59-100%); 
Phosphatidylethanolamine (6-
100%); Moisture (0-2.5%); Acid 
Value (0-25 mg KOH/g); Iodine 
Value (65-100 mg/g); Peroxide 
Value (0-5 mEq/Kg); Iodine Color 
Value (<60 at 10% in toluene); 
Triglycerides (0-15%); Cholesterol 
(0-8%) 

Total Plate Count (<1,000/g); Molds 
and Yeasts (<50/g); 
Enterobacteriaceae (absent); 
Salmonellae (absent).14  

Lecithin trade name material 
defined as egg oil 

Yellow-brown semisolid with 
characteristic odor 

Phospholipids (>30%); Cholesterol 
(0-5%); Acid Value (0-25 mg 
KOH/g); Peroxide Value (0-3 
mEq/Kg); Iodine Value (>70 g/100 
g); Iodine Color Value (<55 at 10% 
in toluene); Moisture (0-2%) 

Total Plate Count (<500/g); Molds and 
Yeasts (absent); S. aureus (absent); 
Enterobacteriaceae (absent); 
Salmonella (absent).15  

Phospholipids trade name 
material defined as lecithin rich 
in phosphatidylserine 

Yellowish powder with 
characteristic odor 

Phosphatidylserine (20-100%); 
Phosphatidylcholine (10-100%); 
Phosphatidylethanolamine (0-12%); 
Phosphatidylinositol (0-13%); 
Peroxide Value (maximum of 5 
mEq/Kg); and moisture (0-2%) 

Total Plate Count (< 1,000/g); Molds 
and Yeasts (<100/g).16 
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Table 3. Current Frequency and Concentration of Use According to Duration and Type of Exposure.32,33 

  Lecithin Hydrogenated Lecithin Lysolecithin 

  
# of 
Uses Conc. (%)  

# of 
Uses Conc. (%) 

# of 
Uses Conc. (%) 

Totals/Conc. Range 1983 0.00000008-50 691 0.000001-5    74           0.0001-0.2 
Duration of Use      
Leave-On 843 0.00000008-50 614 0.000001-5    61           0.0001-0.2 
Rinse off 318 0.0000008-11.5 77 0.00055-5    13                NR 
Diluted for (bath) Use 2 0.35 NR 0.2    NR              NR 
Exposure Type      
Eye Area 374 0.0005-2.5 75 0.000005-1.5 1 0.0001 
Incidental Ingestion 125 0.01-3.4 53 0.001-0.14 1 NR 
Incidental Inhalation- Sprays NR 0.00003-1* 345 0.00003-0.8* 51            0.1 
Incidental Inhalation- Powders 1 0.0025-1** 344 0.005-0.56** 47 0.00011-0.2** 
Dermal Contact 825 0.00000008-50 611 0.000001-5 73 0.0001-0.2 
Deodorant (underarm) NR 0.000075-0.03 NR NR NR NR 
Hair - Non-Coloring 265 0.0000028-2 22 0.00003-1.3 NR NR 
Hair-Coloring 27 0.035 NR NR NR NR 
Nail 10 0.002-0.5 NR 0.001 NR NR 
Mucous Membrane 150 0.01-3.4 54 0.001-0.95 1 NR 
Baby Products 1 0.015-0.055 2 NR NR NR 
  Phosphatidylcholine Phospholipids 

 
  

# of 
Uses Conc. (%) 

   
 

Totals/Conc. Range 29 0.000008-0.8 520 0.000013-0.75   
Duration of Use       
Leave-On 28 0.26-0.8 262 0.000013-0.75   
Rinse off 1 0.000008 58 0.0005-0.17   
Diluted for (bath) Use NR NR 4 0.09   
Exposure Type           
Eye Area 10 NR 52 0.0012-0.2 

  Incidental Ingestion NR NR 73 0.6 
  Incidental Inhalation- Sprays 13 0.8 78 0.001 
  Incidental Inhalation- Powders 13 NR 79 0.0015-0.75** 
  Dermal Contact 28 0.000008-0.8 229 0.000013-0.75 
  Deodorant (underarm) NR NR NR NR 
  Hair - Non-Coloring 1 NR 21 0.0005-0.01 
  Hair-Coloring NR NR 1 NR 
  Nail NR NR NR NR 
  Mucous Membrane NR NR 97 0.015-0.6 
  Baby Products 1 NR NR NR 
  Lecithin is used in perfumes at max. concentrations up to 0.0021%. 

Lecithin is used in hairsprays at max. concentrations up to 0.000014% (aerosol) and up to 0.00015% (pump spray). 
Lecithin is used in spray deodorants at max. concentrations up to 0.0029% (aerosol) and up to 0.03% (pump spray). 
Lecithin is used in face powders at max. concentrations up to 1%. 
Hydrogenated lecithin is used in pump hair sprays at max. concentrations up to 0.8%. 
Hydrogenated lecithin is used in moisturizing products (sprays) at a max. concentration of 0.65%. 
Hydrogenated lecithin is used in face and neck products  (sprays) at a max. concentration of 0.5%.  
Hydrogenated lecithin is used in body and hand products (sprays) at max. concentrations up to 0.65%. 
Hydrogenated lecithin is used in face powders at max. concentrations up to 0.56%. 
Lysolecithin is used in body and hand products (sprays) at a max. concentration of 0.1%. 
Phosphatidylcholine is used in body and hand products (spray) at a max. concentration of 0.8%. 
Phospholipids are used in aerosol hair sprays at max. concentrations up to 0.001%. 
NR = Not Reported; Totals = Rinse-off + Leave-on Product Uses. 
*It is possible that these products may be sprays, but it is not specified whether the reported uses are sprays. 
**It is possible that these products may be powders, but it is not specified whether the reported uses are powders. 
***Not specified whether a powder or spray, so this information is captured for both categories of incidental inhalation.  
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. 
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2014 FDA VCRP Data
Lecithin
01B - Baby Lotions, Oils, Powders, and Creams 1
02A - Bath Oils, Tablets, and Salts 2
03A - Eyebrow Pencil 11
03B - Eyeliner 76
03C - Eye Shadow 84
03D - Eye Lotion 46
03F - Mascara 86
03G - Other Eye Makeup Preparations 70
04C - Powders (dusting and talcum, excluding aftershave 
talc) 2
04E - Other Fragrance Preparation 5
05A - Hair Conditioner 110
05B - Hair Spray (aerosol fixatives) 5
05D - Permanent Waves 1
05E - Rinses (non-coloring) 2
05F - Shampoos (non-coloring) 91
05G - Tonics, Dressings, and Other Hair Grooming Aids 53
05H - Wave Sets 1
05I - Other Hair Preparations 60
06A - Hair Dyes and Colors (all types requiring caution 
statements and patch tests) 2
06B - Hair Tints 22
06H - Other Hair Coloring Preparation 3
07A - Blushers (all types) 25
07B - Face Powders 55
07C - Foundations 79
07E - Lipstick 124
07F - Makeup Bases 11
07G - Rouges 6
07H - Makeup Fixatives 1
07I - Other Makeup Preparations 50
08B - Cuticle Softeners 2
08C - Nail Creams and Lotions 2
08E - Nail Polish and Enamel 2
08F - Nail Polish and Enamel Removers 1
08G - Other Manicuring Preparations 3
10A - Bath Soaps and Detergents 11
10E - Other Personal Cleanliness Products 8
11A - Aftershave Lotion 15
11E - Shaving Cream 2
11F - Shaving Soap 4
11G - Other Shaving Preparation Products 3
12A - Cleansing 27
12C - Face and Neck (exc shave) 175
12D - Body and Hand (exc shave) 150
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12F - Moisturizing 272
12G - Night 80
12H - Paste Masks (mud packs) 24
12I - Skin Fresheners 4
12J - Other Skin Care Preps 87
13A - Suntan Gels, Creams, and Liquids 5
13B - Indoor Tanning Preparations 8
13C - Other Suntan Preparations 8
03D - Eye Lotion 1
07E - Lipstick 1
10A - Bath Soaps and Detergents 1
10E - Other Personal Cleanliness Products 3
12A - Cleansing 1
12D - Body and Hand (exc shave) 6
12H - Paste Masks (mud packs) 1
Total 1991

Hydrogenated Lecithin
01B - Baby Lotions, Oils, Powders, and Creams 1
01C - Other Baby Products 1
03B - Eyeliner 3
03C - Eye Shadow 13
03D - Eye Lotion 28
03F - Mascara 5
03G - Other Eye Makeup Preparations 26
05A - Hair Conditioner 9
05E - Rinses (non-coloring) 1
05F - Shampoos (non-coloring) 4
05G - Tonics, Dressings, and Other Hair Grooming Aids 6
05I - Other Hair Preparations 2
07A - Blushers (all types) 10
07B - Face Powders 15
07C - Foundations 26
07E - Lipstick 53
07F - Makeup Bases 12
07I - Other Makeup Preparations 27
10A - Bath Soaps and Detergents 1
11A - Aftershave Lotion 11
11E - Shaving Cream 2
11G - Other Shaving Preparation Products 1
12A - Cleansing 36
12C - Face and Neck (exc shave) 141
12D - Body and Hand (exc shave) 27
12F - Moisturizing 123
12G - Night 33
12H - Paste Masks (mud packs) 23
12I - Skin Fresheners 4
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12J - Other Skin Care Preps 36
13A - Suntan Gels, Creams, and Liquids 8
13B - Indoor Tanning Preparations 3
Total 691

Lysolecithin
03D - Eye Lotion 1
04E - Other Fragrance Preparation 1
07C - Foundations 2
07E - Lipstick 1
07F - Makeup Bases 3
07I - Other Makeup Preparations 1
12A - Cleansing 7
12C - Face and Neck (exc shave) 30
12D - Body and Hand (exc shave) 6
12F - Moisturizing 10
12H - Paste Masks (mud packs) 6
12I - Skin Fresheners 1
12J - Other Skin Care Preps 2
13A - Suntan Gels, Creams, and Liquids 3
Total 74

Phospholipids
02A - Bath Oils, Tablets, and Salts 1
02B - Bubble Baths 2
02D - Other Bath Preparations 1
03C - Eye Shadow 4
03D - Eye Lotion 27
03G - Other Eye Makeup Preparations 21
04E - Other Fragrance Preparation 1
05A - Hair Conditioner 11
05B - Hair Spray (aerosol fixatives) 2
05F - Shampoos (non-coloring) 5
05G - Tonics, Dressings, and Other Hair Grooming Aids 22
05I - Other Hair Preparations 5
06G - Hair Bleaches 1
07A - Blushers (all types) 1
07B - Face Powders 3
07C - Foundations 13
07E - Lipstick 73
07F - Makeup Bases 1
07I - Other Makeup Preparations 2
10A - Bath Soaps and Detergents 15
10E - Other Personal Cleanliness Products 5
11A - Aftershave Lotion 1
12A - Cleansing 14
12C - Face and Neck (exc shave) 73
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12D - Body and Hand (exc shave) 44
12E - Foot Powders and Sprays 1
12F - Moisturizing 97
12G - Night 28
12H - Paste Masks (mud packs) 7
12I - Skin Fresheners 2
12J - Other Skin Care Preps 33
13A - Suntan Gels, Creams, and Liquids 3
13B - Indoor Tanning Preparations 1
Total 520

Lysophosphatidic Acid
12C - Face and Neck (exc shave) 2
Total 2

Phosphatidylcholine
01B - Baby Lotions, Oils, Powders, and Creams 1
03D - Eye Lotion 2
03G - Other Eye Makeup Preparations 8
05I - Other Hair Preparations 1
12C - Face and Neck (exc shave) 1
12D - Body and Hand (exc shave) 7
12F - Moisturizing 2
12G - Night 2
12H - Paste Masks (mud packs) 1
12J - Other Skin Care Preps 3
13B - Indoor Tanning Preparations 1
Total 29
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Personal Care Products Council
Committed to Safety,
Quality & Innovation

Memoran d urn

TO: Lillian Gill, D.P.A.
Director - COSMETIC INGREDIENT REVIEW (CIR)

FROM: Beth A. Lange, Ph.D.
Industry Liaison to the CIR Expert Panel

DATE: January21, 2015

SUBJECT: Comments on the Tentative Report: Safety Assessment of Lecithin and Other
Phospholipids as Used in Cosmetics

Key Issues
The information about the normal function of phospholipids should be presented at the beginning

of the report, and the potential role of these compounds in development (p.11 first
paragraph under Lysophosphatidic Acid) should be included in the section on
phospholipid signaling.

The report does not make it clear why the CIR Expert Panel is not concerned about potential
systemic toxicity. These compounds have a physiologic role only when they are found in
certain configurations in cell membranes. Placing these compounds on the skin will not
result in the same physiologic effect that results from these compounds as incorporated
into membranes.

It is not clear why only some of the information in the original report is summarized in this
report, and other information is not summarized at all. It would be helpful to include a
table that summarizes all of the information in the original report.

The Chemistry section should include a better description of how these ingredients are
interrelated. For example, it would be helpful if the reported stated the meaning of the
prefix “lyso”as it is used in the names of some of these ingredients.

Figure 1 is not very helpful. The meaning of the wavy line associated with the compounds is not
clear. If it is supposed to represent a cell membrane, these are not helpful representations
of the cosmetic ingredients as the compounds are not bound to cell membranes when used
in cosmetics.

Additional Comments
p.1. Abstract, Introduction - Please revise the following sentence (and a similar sentence found in

the Introduction) as the physiologic role of these compounds is not the reason that the
CIR Expert Panel is not concerned with potential systemic toxicity. “Because

1620 L Street, N.W., Suite 1200 Washington, D.C. 20036 202.331.1770 202.331.1969 (fax) www.personalcarecouncil.org
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phospholipids are the ubiquitous components of cell membranes and have a key role in
physiological processes, systemic toxicity is not a concern.”

p2 - Please delete “A generic structure for phosphoglycerides is presented in Figure 2 as Figure 2
shows Phosphatidylserine with one example of the possible fatty acids.

p.4, Impurities - Please add the USP specifications for soy Lecithin.
p.5, Cosmetic Use - Rather than stating “for different product categories”, please state from

0.00000008% in skin cleansing and face products to 50% in foot products”.

The use information was not reported to FDA in 1984, it was received by CIR from FDA
in 1984.

p.6, Toxicokinetics - Why is the subheading “Phosphatidic Acid” when the study (reference 42)
looked at the in vitro metabolism of Lysophosphatidic Acid?

p.9 - Either state the additional macroscopic findings in treatment groups or delete the following
sentence: “There were additional macroscopic findings in treatment groups.” If the study
authors did not think the findings were treatment related, they do not need to be described
in the CIR report.

p.12, Carcinogenicity - Did reference 68 include groups (mice and rats) just given 4-
nitroquinoline 1-oxide? If this control group was not included, it is not possible to
determine the effect of Lecithin and this study should be deleted.

p.14, Phototoxicity/Photosensitization - Please indicate the species/test system used to determine
that products containing Lecithin were not phototoxic or photosensitizing.

p.1 5, Summary - In the Summary, please indicate that the 50% Lecithin product is a foot product.
The Summary should also note the food use of Lecithin.

p.16, 17, Summary, Discussion - The Summary and Discussion should note why the role in
signaling reactions are not relevant to the use of phospholipids as cosmetic ingredients
(the phospholipids involved in signaling must oriented in a specific manner in cell
membranes).

p.17 - In the Discussion, please note that the main animal source of these ingredients is eggs.
Table I - Lecithin - It is not clear why the fatty acids in Lecithin are limited to stearic, palmitic or

oleic acid. Depending on the source, other fatty acids may also be present.
(Phosphatidylcholine, “a purified grade of Lecithin” says “wherein RC(O)- represents the
residue of a naturally occurring fatty acid.”)

Table 2 - It is not necessary to put the specifications from each supplier in this table separately.
For example, the information on Lecithin derived from soy from all suppliers should be
summarized in one row. If the information is presented by supplier, the Table should be
organized so that information on the same ingredient is presented together, e.g., the first
three rows should present the information on soy Lecithin.

Table 3 - As the spray products containing these ingredients are described in the text of the
Cosmetic Use section, it is not necessary to list them at the bottom of Table 3.

Page 2 of 2

Distributed for comment only -- do not cite or quote 
 



Distributed for comment only -- do not cite or quote 
 



Distributed for comment only -- do not cite or quote 
 



Distributed for comment only -- do not cite or quote 
 


	Lecith
	lecith032015memo
	lecithin_flow
	lecith032015hist
	lecith032015prof
	lecith032015strat
	lecith032015min
	lecith032015rep
	INTRODUCTION
	CHEMISTRY
	Definition and Structure
	Chemical and Physical Properties
	Method of Manufacture
	Composition
	Impurities
	Nitrosamine Formation

	USE
	Cosmetic
	Noncosmetic

	TOXICOKINETICS
	Skin Penetration Enhancement

	TOXICOLOGY
	Single Dose (Acute) Toxicity
	Repeated Dose Toxicity
	Cytotoxicity

	REPRODUCTIVE AND DEVELOPMENTAL TOXICITY
	GENOTOXICITY
	CARCINOGENICITY
	IRRITATION AND SENSITIZATION
	Ocular Irritation
	Skin Irritation and Skin Sensitization
	In single-insult occlusive patch tests (rabbits), lecithin 65% (solution of 65% lecithin) was minimally irritating, products containing 3% lecithin 65% were practically non- to mildly irritating, and a product containing 2.25% lecithin 65% was non-ir...
	Allergenicity
	Photocytotoxicity
	Phototoxicity/Photosensitization
	Case Report

	OTHER STUDIES
	Phospholipid Signaling
	Skin Composition

	SUMMARY
	DISCUSSION
	ADDITION TO DISCUSSION?
	CONCLUSION

	lecith032015prev
	lecith032015FDAdata
	Sheet1

	lecith032015data1
	lecith032015pcpc1
	lecith032015pcpc2



