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P R O C E E D I N G S  

(8:30 a.m.) 

DR. BERGFELD:  Good morning, 

everyone.  Welcome to the 122nd CIR team 

meeting.  And today we have an unusual 

morning.  We're going to have a workshop, as I 

understand, and a panel discussion on SAR 

structural activity relationships, following, 

this afternoon, by 12 ingredient reviews. 

So, having said that, I'm going to 

turn this over to Alan, who is Alan, who is 

going to introduce everyone, and begin the 

activity. 

DR. ANDERSEN:  Okay.  Thank you.  

This morning's effort to look at 

structure-activity relationships, and how they 

are being used to support either regulatory or 

other decision-making processes is something 

that the panel opened the door to last June, 

after spending some time looking at one 

proposed re-review.  And, not being able to 

come to closure, the panel said we'd like to 

hear more about just what could be done using 

structure-activity relationships.  At least a 



subtitle to that whole thinking was: animal 

testing is hard to come by these days.  And 

Europe is not, apparently, about to change its 

view of life that animal testing is not a 

particularly good thing to do for cosmetics. 

So, with the idea that more 

structure-activity relationship submissions 

are going to be coming our way, the panel 

said, okay, let's get a workshop together and 

talk about what other people are doing.  And 

we have done just that. 

I think a great thanks, 

appreciation, certainly to Ivan Boyer on my 

staff for putting this together, but also to 

the CIR Science and Support Committee for 

their input to the whole process, and the idea 

that this is a future direction that the panel 

is going to have pay attention to. 

I think just about everybody from 

the Committee is here today, but let me 

introduce Ken Marenus, who is the chair of the 

CIR Science and Support Committee.  And 

everybody else pretty much here by mandatory 

attendance.  So I think it will be a good 



opportunity, both for you to contribute as 

needed, and to interact with the panel as they 

listen to the presentations. 

Without further ado, I'd like to 

turn it over to Ivan to introduce the 

speakers.  And then those of us at the head 

table will gracefully get out of the way so 

that we don't -- 

DR. BOYER:  Yes, thank you, Alan.  

Yes, this workshop we put together in 

response, we've organized it in response to 

the panel's request, and we're focused on 

structure-activity relationships, on how they 

can be used to inform risk assessments, to 

inform risk management decisions, and so 

forth.  And we've got four eminently, more 

than well qualified speakers to address this 

topic. 

And we're going to be covering all 

the way from, more or less, an overview of the 

development of using structure-activity 

relationships, particularly to support 

read-across, to support making predictions 

about the toxicology and toxicity of chemicals 



based on the identification of structural 

analogs and so on. 

Our first speaker is Dr. Chihae 

Yang, who comes to us from Columbus, Ohio.  

She is chief science officer at a company 

called Altamira LLC, and she has been working 

closely with both FDA, FDA CFSAN, and with the 

Europeans -- the European Commission, 

particularly with Dr. Andrew Worth at the 

Joint Research Center in Italy, based in 

Italy, and Dr.  Arvidson at the Food and Drug 

Administration, the Center for Food Safety and 

Applied Nutrition. 

So they've collaborated very closely 

together toward developing these methods that 

can be useful to support, to inform, to play a 

role in filling data gaps, for instance, to 

enable risk assessments, to enable regulatory 

assessments of chemicals, as they're used in 

consumer products and foods and so forth. 

Our fourth speaker is Dr. Blackburn, 

Dr. Karen Blackburn.  She's a research fellow 

with Proctor & Gamble.  She is a toxicologist 

and a risk assessor, and she and Dr. Wu, who I 



believe is here, have recently published a 

couple of papers, excellent papers, describing 

an approach toward -- or a framework toward 

identifying and evaluating analogs for the 

purpose of doing read-across and so on.  And 

they've made quite a bit of headway based on 

those papers.  You have copies of those 

papers.  The panel members have copies we've 

provided them with, and that's going to 

provide a good deal of background information. 

So Karen is going to overview, 

provide an outline of their framework, and 

she's also going to add an additional case 

study to the 14 case studies that you'd see in 

one of the papers that we handed out to you 

earlier this morning.  And that 15th case 

study is PEG cocamine, which the panel has 

reviewed not too long ago.  So, hopefully, 

that will fit in well with what the panel has 

been doing recently.  And, hopefully, we will 

get a good sense, a good objective sense, as 

to where we are, what is the state of the art 

in the development of these methods at the 

moment -- the Europeans, the FDA, they're 



making great headway.  And hopefully, we'll 

learn something, too, about what we can do 

with this kind of information, as we will, no 

doubt, continue to receive it from industry 

submissions in the future. 

So I will turn it over to the 

speakers at this point, beginning with Dr. 

Yang. 

DR. YANG:  Good morning, everyone.  

I'd like to talk to you about, it's a dear 

topic for me, at the same time, it may be a 

little provocative this morning.  It's about 

how do we actually handle a very difficult, 

the risk assessment and safety assessment and 

using a predictive method. 

So I'm going to just talk about what 

we need to provide computational methods, and 

what we mean by "knowledge base."  We would 

like to actually to provide you as a 

knowledge, not as just an information, so that 

you could use easily. 

And then what are the methods 

involved in it, and some historical 

perspectives coming along with that.  And, the 



most importantly, our reality check.  Does it 

really work?  Where are our weaknesses and 

strengths, and where we should go with the 

future. 

So, the way I look at this is from 

an outsider coming in, as a, really, a 

physical chemistry experimentalist who turned 

into a prediction, into QSAR programs, mainly 

because I was modeling my own experiments.  

And then, walking into this area of safety and 

risk assessment, I actually feel very sorry 

for you have difficult it is to deal with such 

an information, diverse and disparate 

information, you deal with every day to make a 

decision.  I think it is one of the most 

difficult things, and the reason is because 

your data are so diverse, experimentally, 

you're not just dealing with one set of 

chemical experiment or one assays.  Such a 

diverse assays.  And then you have to think 

about the exclusion information.  Then, on top 

of that, now we are actually  ramming down 

this performance from prediction system, that 

you're not even comfortable with.  Okay, so 



all these things. 

So it's a lot of difficult things 

going on, and how could we help them? 

So, this knowledge base is something 

that we would like to actually provide to the 

users, and how it could actually save you 

time, not waste your time.  And, at the same 

time, capture the information that are 

available, institutionally available, and then 

concert that into a knowledge so that you 

could actually take it at the end easier.  And 

the knowledge builders actually go through a 

lot more process that you'd know actually 

clicking the button and get the data out, or 

information out. 

So we're starting from chemical 

structures and toxicity data, in vivo, in 

vitro, either assays, and sometimes even 

high-throughput screening assays, and 

data-mining this with hypothesis-driven 

questions.  Then, going through these 

data-mining stages, we build and extract 

knowledge from the information that we 

gathering, the learning that we have done.  



Then, eventually, we come with the 

computational method, and we distribute in a 

system. 

As a user, when you use this 

knowledge base -- this is a box, and because 

you can't really see any database or any 

knowledge base, it's a black hole when you 

don't really get to see it.  And this is why 

you call it a "black box," okay? 

So, you put your hands in, you're 

going to start asking, I have this compound 

(inaudible), I'm going to see whether I have 

data in it.  I'm particularly interested in 

liver toxicity.And I was looking for that, so 

it's the database for the particular compound, 

if I have the data on it, then I'm home free, 

and the data that you trust, right?  And how 

many times do we actually have that?  

Sometimes we don't, right? 

Then we go down to the next food 

chain.  We go down, then what we do is, all 

right, is there any analogs, okay.  Here is 

the (inaudible), here is the  methyl 

(inaudible) in that series.  Okay?  Then are 



my analogs good enough?  They're close enough?  

That's the question.  And do they have good 

enough data?  So if I have done analogs data, 

then somehow I could actually see how good my 

data are, and I could move on and write a 

report. 

Read-across -- sometimes we're not 

even that lucky.  Our data gap is actually 

even worse than that.  I don't even have good 

enough data for the analogs.  So then the 

bottom line, at that point, is what do I do? 

Well, let's ask this knowledge base 

what can you give me?  And just the pure 

curiosity you could ask, so at that time, then 

we could look for structural alerts, are there 

any known pathways involved with this 

compound, or the compound series?  And then 

can you give me some estimation, predicted 

estimation of this endpoint that I'm 

interested? 

So it's just going through these 

logical steps, that's how you would use as a 

user.  So all computational systems actually 

expert system.  It was built by an expert, 



some sort of experts built it together and 

transformed to knowledge.  And it's going to 

give you as, like this.  And the predictions 

can be either deductive, from the mechanistic 

reasoning, or inductive, learning from data, 

or both -- in reality, actually the 

combination of both. 

And there is a reason why some of us 

resist this knowledge base, because of this.  

Who actually would like to be fed by a 

machine?  Right?  I reminds me of a dentist's 

office. 

Okay.  So -- and the knowledge from 

the deductive process, they include, like, 

structural alerts, the mode of action 

pathways, and the mechanistic reasoning that 

we know of.  In usual modeling cases, we would 

call this one "first principle."  If I know 

the law of nature, then, you know, I don't 

need to prove, it's been already proven by 

other theories. 

In other cases that we observe 

through the data, then we make the data to 

tell us something.  Okay?  So what we call 



that is modeling process.  This is data 

analysis process, and we learn things.  And 

sometimes the characterization and structural 

alerts are actually also learned that way.  So 

these are not totally two different things, 

but it's determined from a different 

perspective. 

At this point, I'd like to actually 

take you back to a little historical 

perspective of all this science moving on, and 

we are actually beginning a very exciting and 

confusing period right now. 

So, let's start from 19th century.  

This is my actually very favorite chart.  I 

call this "Time Era Chart," and I use this for 

-- every time I teach a course, and every 

spring I use this. 

Nineteenth century, here's biology 

and here's chemistry.  Up in the biology, we 

studied nucleic acid, when Michelin, 19th 

century.  By 21st century, we have a human 

genome. 

Down here, at the end of the 19th 

century, we were fighting over whether there 



is such thing as an atom, and people died over 

it, like Portman.  Now, we have gone through 

-- we now had the hydrogen back in 1920s, now 

1950s, we are blossoming all the molecular 

orbital theories, and then go through this new 

chemoinfomatics, and now we are going into 

chemical genomics, bridging both. 

The interesting thing is, this 

science progress parallels with the 

advancement of the computer science and the 

computer technology.  This is something you 

have to think about.  All that genomics 

database could not have happened without Al 

Gore interest.  It's a joke, you have to 

laugh. (Laughter) And the second thing, on the 

bottom, all this beautiful molecular modeling 

and out chemistry, that goes along with video 

card.  So all these video games our kids are 

playing, we really can't complain about it.  

That is the actual foundation of wonderful 

science that we are doing, specifically 

(inaudible) component of that graphics card, 

was the beginning of everything in the 21st 

century. 



With this great, amazing time era 

that we have, we begin a very humble beginning 

of QSAR.  It actually started in the 19th 

century by Meyer-Overtone theory and 1960s, 

I'm going to go through that a little bit more 

in detail later on. 

Based on all this excitement of the 

science and technology, right now, on top of 

that, we have the help from, assistance -- or 

you could look at it the other way, the curse 

-- from international regulatory agencies of 

Canadian DSL, the European Union's REACH 

program -- which, Andrew is sitting right 

here, he could tell you all about it.  He was 

in the REACH implementation project.  And the 

Cosmetics Directive. 

So these things really drive our 

next steps.  And there are so many numerous 

initiatives out there, and that actually 

fueled so many tools to come out and publicly 

available.  Back in 2000, when I actually 

started talking, on Vermont Avenue, with Kirk 

and Ms. Chisman at that time, we weren't at 

this point.  I had to beg them for data.  



Remember that?  And we did not have a 

database.  Toxicity database was actually 

non-existent at that time.  That was only 12 

years ago.  I've known Kirk for 12 years. 

So, during this process we have new 

a slew of, so many more tools coming out:  

OpenTox, eTox, no-tox, whatever- tox, we have 

so many of them, to the point that I am even 

confused. 

So where do we go from here?  We 

have to have a common methods, reflecting the 

broadness, but at the same time, it has to be 

sustainable and configurable to our work flow.  

And this is something that Andrew will 

actually address. 

So then, in our own country, not 

Europe, we also have new initiatives.  As you 

all know, of this, our National Academy of 

Science challenged, with the paradigm shift of 

the 21st century, that we will no longer test 

in vivo, animal experiments, but we will 

replace it with in vitro assays, or testing 

lower organisms, and computational methods. 

With that, a huge program of Tox21 



has been initiated, and they have now, in the 

second phase of testing this -- and now we are 

looking at different chemical spaces.  At 

first, they tested only pesticides.  On the 

ToxCast II, they're now going into the food 

additives and cosmetics.  And then add 

pharmaceuticals here. 

So we are actually filling this 

structure gap and the data gap, the biology 

and the chemistry together. 

So I'm going to actually take that 

and to circle perspective back to right now, 

and we'll go back and forth. 

So, at this point, we have to think 

about how we are going to actually handle all 

this data that comes out.  Because if you're 

not ready to have that, we're going to have 

the same problem of OpenTox, NoTox, eTox -- 

every tox, that way it is going to be all 

confused. 

So what we're going to do about this 

is, first think about, start from, where we 

are with the chemicals, and then where we are 

with the biology, and how do they meet?  How 



could we actually interlay? 

So, the chemical, as a group, 

despite ourselves, think about me as a 

chemical?  Me just existing, like here, I have 

a shape, I have how it looks, I have my 

properties -- we have intrinsic properties 

that I own, that I actually have a right to 

exist.  It's subtle features and 

physical-chemical properties, these are the 

nature of the chemistry. 

Based on that, now this chemistry, a 

set of chemistry, they start doing something 

-- even to themselves, to others.  This is 

what the property, next property is, the 

chemical reactivity, and biological 

reactivity.  I'm not talking about, yet, 

toxicity.  I'm talking about metabolic 

reactivity or the biodegradation within the 

immediate environment, and the systematic 

environment. So we could think about how the 

chemical properties is now related to its own 

reactivity, or the reactivity in metabolic 

system. 

Then, after that, these properties, 



you know, drive this toxicity.  How is it 

related to when it actually will be delivered 

into the human body or ecosystem? 

So, from the chemistry to the 

reactivity and toxicity, there is a 

hierarchical progress within this domain.  

Then, at the end, we have to consider, also, 

the exposures, and how it actually gets there. 

So these are the chemistry 

dimension, we have to address each of the 

steps.  The biology steps -- this is where 

chemistry actually, chemists like myself, fear 

to go.  We have a fear to get into this very 

complex -- I put it, squeezed down in one 

arrow -- it's a joke. 

Okay, the molecules initiate an 

event.  It's going to do something with the 

first target, that I understand.  Then, after 

that, a beautiful array of cellular response 

is going to happen.  And some of them we do 

understand, some of them even you don't 

understand.  Okay?  Then it is reflected as 

phenotypic effects in organs.  Eventually, 

it's going to impact our population.  And this 



whole thing is -- no they call -- "adverse 

outcome pathway."  And between this toxicity 

pathways, some of them we understand, most of 

them we don't.  And then we have some modes of 

action that we know about that toxicity 

pathways. 

In terms of looking at both 

chemistry and biology, it is different access, 

different dimensions, but we have to someone 

cross it and find this where we are.  And 

there are cases that was actually successful.  

For example, like aquatic fish toxicity.  If 

you talk to EPA people, most people would feel 

comfortable some models in fish toxicity, and 

we'll talk about that coming back with the 

history. 

Then the genetic toxicity, and 

mutagenicity, and genotoxic carcinogenicity -- 

these modes of actions, the chemical modes of 

actions, the way that it acts on the 

biological target, is pretty well understood. 

Another thing that's very well 

understood is skin sensitization, how it 

actually can react with proteins, because the 



chemical reactivity is the (inaudible) step of 

the first induction.  And some are about the 

irritation. 

So if we understand the chemical 

mode of actions well, and how it interacts 

with the biology, then we have a better 

chance. 

Now, the aquatic toxicity is 

actually a special area that we should spend a 

little time on because of the history.  I'm 

going to take you back now to the 19th 

century.  This is Meyer-Overtone theory.  

These are two different people.  There were 

not student and teachers, they were two 

different people on two different continents, 

did experiments on their own, and found out 

that the mycosis of tadpoles actually were 

totally dependent on how molecules accumulate 

in lipid biophase, they're called, but it's 

really lipid membrane. 

So, then, later on, in 1910s and 

'20s, they find out the anesthetics, 

halothanes and these compounds, were actually 

also, the potency also depends on this 



lipo-felicity.  And they did not do any 

correlation -- it wasn't even quantitative, it 

was all observations -- and this actually, 

correlation was made after the fact.  In 

modern days people actually have done it. 

So this was the beginning, very 

humble beginning, of the SAR, and QSAR, 

combining the biology and chemistry. 

Meanwhile, there was something very 

exciting also going on in the middle of the 

20th century, and this is something it still 

comes to my heard -- okay.  If you're a 

chemist, and if you look at it, and your 

heartbeat doesn't go up, you have to retire.  

(Laughter) 

What this is, there's a reason why 

chlorobenzoic acid or chloroacetic acid is 

more -- a better acid, okay, a more potent and 

better acid than benzoic acid or acetic acid, 

right?  Electron withdrawing group, electron 

donating group, and how actually we could play 

this thing, and that's what it is. 

This is the real core of SAR and 

QSAR.  There's nothing more to this, no more 



important than that.  It's electrolytic 

effect, it's number one effect.  Then, back in 

1962, Corwin Hansch realized that, well, I 

could not explain everything by electronic 

effect, but when I actually combine this 

hydrophobicity by Meyer-Overtone theory back 

in the 19th century, I am actually able to 

explain more. 

So, basically, he just reinvented 

this lipophilicity, and converted into logP, 

which we have been calling just the partition 

coefficient, right?  It's the water octanol 

partition coefficient.  He used that, so now 

we have models, like, okay, DHFR is my target, 

and this binding affinity can be explained by 

the energetics and the logP, and some size.  

And this activity is beautifully understood. 

So, in fact, the reason that I'm 

going through this is because it's very 

important to understand what other ways to 

describe these chemicals connect to biology.  

They are actually, the method we are doing is 

describing chemistry is called descriptors.  

And there are only three kinds of descriptors.  



Don't ever let anybody tell you any more than 

that.  There are only three types of 

descriptors: electronic, steric, and 

hydrophobicity.  That's it. 

You might have all kind of 

commercial products that are giving you a lot 

more than that, but that basically explains 

all interactions. 

So, 50 years later, if you actually 

log in into your computer and type "QSAR" in 

Google, you'll find 1.5 million records on the 

internet about this QSAR.  We can't quite 

ignore it.  Amazing number of records.  And it 

has been used as a workhorse in drug discovery 

and lead optimization.  And sometimes, turned 

out to be very useful and most practical, 

that's the reason for QSAR.  QSAR has a very 

humble beginning.  It's a very practical 

technique, nothing philosophical.  And because 

of that, some of the physical-chemical 

properties are no longer measured.  LogP, we 

don't measure that anymore.  MR, molecular 

reflectivity, we don't measure that anymore. 

We actually calculate, in 



combination with chemoinformatics and other 

computer science, now we have amazing amount, 

explosions of descriptors. 

I told you, there are only three 

kinds of, three types of descriptors, right?  

So for each of these, they are, now, if you go 

to the market, there will be several thousands 

of descriptors they're generating.  And that 

is the problem.  It always come with the, you 

know, the curse comes with the blessing, 

doesn't it. 

And there are many commercial 

systems to calculate this. 

And I am actually talk about -- this 

is probably one of the most important slides 

this morning is -- I mean, from my talk -- 

it's recognized this.  So we're talking about 

SAR.  Here is a structure, a molecule.  Then 

we've been told from my education, and I'm 

teaching people still, it's related to 

activities.  However, it is really not so. 

Molecules, bio-molecules, do not 

know whether a chemical has a bond, because a 

bond is a figment of imagination of organic 



chemists like Kirk.  There is no such thing as 

bond.  Our physicists will tell you, it's only 

electron cloud distribution, and the shape of 

that, okay, where is the hard corner of the 

electron cloud?  That's always going to be the 

bond is just we made it up so that we could 

understand better. 

So then that cloud of electrons, 

okay, we have to describe it so that we could 

do, connect it to this one, because it does 

something.  So how do you understand?  You 

understand by describing it through some 

mechanism, some language that we understand.  

It's totally dependent on our language, 

really. 

So that language was what?  There 

were three types, right?  Electronic -- 

electrostatic -- the steric, and 

hydrophobicity.  Through that, you could 

understand this. 

Furthermore, this QSAR technology is 

meant to be modeling activity, bio-activities, 

not risk assessment decisions.  Just simple as 

that. 



So now, how do we actually then 

transform this into a risk assessment-friendly 

environment is what Andrew is going to 

address. 

And so, you know, it sounds like a 

session on bashing QSAR coming from me.  It's 

not, actually.  I just like to be very honest 

about it and tell you what the limitations 

are. 

So there is an inherent deficiency 

is we are dealing with very complex biology 

aggregating to one number, up or down, 

positive or negative, or ISO-50 values, or KI.  

We lost all the information about the biology.  

That's a very humble reality. 

The next one is, like I said, it's 

not supposed to model risk assessment 

decisions.  It's supposed to model one 

particular biological activity endpoint. 

Then there is the training set 

issues.  How do we actually put this training 

set together?  Because QSAR is an inductive 

method, it depends on learning.  Learning 

depends on you know where data is. 



The problem of this is it's very 

hard to actually put together toxicity 

training set for an endpoint that is 

biologically meaningful and modelable.  And 

usually, the biological -- the person who 

understand the biological effects is the 

training set builder, and the model builder 

are not the same person.  So by the time they 

actually build model, we might really totally 

lose the context.  And those things are very 

important, I think that we should remember. 

And it's very difficult to build, 

also there's proprietary information, because 

they don't want to share.  Some part of that I 

understand, but we have to fight that. 

Computational approaches -- you 

heard about some software, the "global" and 

"black box," and all that nature is -- some of 

that is intrinsically QSAR.  Like I told you, 

because it comes through -- it doesn't go 

directly, it comes through a certain 

descriptors that we describe.  And if you 

don't understand descriptors, then it is a 

black box.  So we have to understand that 



part.  If there are too many, you can't 

understand.  And that's the thing that we are 

actually trying to resolve. 

And the lack of clear standardized 

mode of operations.  So many products and so 

many methods, we don't really document very 

well.  And this has been a really -- Andrew 

has been really leading this area. 

Now, in order to help this, OECD 

principles came out with the five principles 

of defined endpoints and mechanistic 

interpretation.  That helps the intrinsic, 

somewhat, the deficiency, and how we actually 

communicate better.  But any policy could not 

really help overcome this inherent deficiency 

of the highly, very highly aggregated biology, 

and this very black box nature of it.  That is 

what QSAR is. 

So, is that all?  No, we have other 

things we could actually use and build on it 

to make things a little more interpretable, 

and bring more biology.  For example, 

structural alerts is another one that it's the 

know -- Ashby and Tennant, it's been known 



ever since 1985, and people have been using 

it.  Okay. 

The problem with this is some people 

about what it is alerting.  Is it actually 

alerting Ames mutagenicity?  No, is it 

alerting genotoxicarcinogen?  We forget that. 

Another thing, important thing, the 

current paradigm, what is the limit of the 

structural alert, right now it only gives 

presence or absence, zero-one again.  And 

those things help, but not really help in the 

long run when you actually do this assessment.  

And they are all substructure based.  Notice 

the  properties information involved.  And 

this is something that FDA actually, and NGRs, 

we are working together, and this, the three 

of us are here today, actually.  We are 

working on it together. 

And there is no -- lack of potency 

information, no potency information on the 

structural alerts, and that's one of the 

problems.  But it's nothing better than -- no 

worse than, I should say, QSAR.  But potency, 

we have to handle somewhat differently. 



And there are other ways to handle 

this zero, or up-or-down.  We could actually 

use probabilistic method, so that we could say 

likelihood, we could calculate the likelihood 

of these aromatic amines, or aromatic nitro 

being a likely alert so that we could actually 

calculate the likelihood or the odds ratio. 

Or, if it's a multiple alert -- what 

if I had both amines, aromatic amines, and 

aromatic nitro.  Then we could cast a joint 

probability and come up with that. 

So this type of analysis has to 

actually support these decisions.  So one of 

the examples is, then, well, I could, using 

those kind of methods, I could say if aromatic 

amine is a salmonella-positive and rodent 

tumorigen alert, but not mouse, only for the 

rat, the mouse is really only primary amine.  

And we could actually find out more about it 

because there's a metabolism difference. 

So this is -- it's a very busy 

slide, but what it's doing is, I am actually 

showing you the differentiating power of the 

structure alerts against S9. 



So here's different strains of the 

TA, salmonella typhimurium, and this is 

actually, the test done without S9.  So if the 

orange colors, or if they're becoming 

mutagenic it will be orange, if they're 

becoming less mutagenic they'll be blue. 

So you can see why aromatic amines, 

or most of them, are orange.  They become 

more, they go through the process of first 

getting metabolized. 

And alkyl halide is actually the 

other way around.  It's actually getting less 

mutagenic by metabolism.  And the interesting 

thing is, in the mouse, only aromatic amine is 

actually mouse tumor alert.  The others are 

not. 

So this differentiating power, 

through using these structural alerts are also 

very important.  You should not just use it 

for up-or-down, for a certain endpoint, but we 

could actually learn more about the metabolism 

in different species, as well. 

So, how do we actually, then, 

resolve this issue of very difficult-to-solve 



problems, intrinsic problems with QSAR?  And 

something more intuitive of the structural 

alerts -- can I actually combine deductive 

reasoning with inductive learning?  And can I 

actually become better?  So that's my marriage 

proposal of deductive and inductive. 

And it doesn't have to be just 

structural alerts.  Now I am bringing biologic 

mode of action categories into this to form 

this training set, and use more biological 

descriptors, assays as a descriptor, and use 

strictly mechanistic descriptors.  Like, if I 

were looking at a chemical reactivity for a 

certain compound, a C-O bond, then I would use 

HOMO/LUMO calculation, and various 

calculations, not just all the thousand 

different descriptors that they calculate, or 

fragments.  So these are the things that we 

have to make a decision on. 

On this, we call this a 

"mode-of-action QSAR."  Now, this is actually 

for -- I'm turning a little away from history, 

this is actually now and the future. 

And I would like to explain this to 



you, about this QSAR data cube that we have to 

have in our head very clearly.  It is, when 

you look at it, when you deal with the QSAR 

data, you're dealing with the mechanistic 

complexity and structural diversity, chemical 

structural diversity, and the data 

availability.  That's how we define a training 

set. 

The traditional QSAR works in this 

corner.  My compounds at the congeners work 

against one target, DHFR enzyme, a particular 

enzyme, or particular receptors.  That's all 

there is.  And so even if I have 10 compounds, 

I have a beautiful model, that's where my QSAR 

activity works. 

Most of the time, in our reality, 

we're dealing with very complex mechanisms, 

and very structurally diverse -- in unrelated 

compounds all together, and I don't have 

enough data.  This is "hopeless region."  We 

should not model those things.  We all know 

that. 

Most commonly, though, we deal with, 

yes, it's a very complex mechanism.  We have 



all bells and nails all in the same pocket 

bag, very diverse structures.  But I've got a 

10,000 compound set, or 8,000 compound 

training set.  And beat the hell out of it, at 

the end maybe something will come out.  And 

usually something comes out if there is a 

good, well understood chemistry there.  So 

this is not the operating region. 

What we like to do is bring this 

down to mechanistic region, by marrying with 

mode-of-action categories.  Okay?  So what do 

I mean by that? 

So, again, I'm doing this -- again, 

the biology dimension that I told you, as a 

chemist, I have a fear to go in here.  We all 

do.  If you are a chemist, we have a fear to 

go in here because of the complexity, amazing 

complexity of biology.  Okay, how we navigate 

through that?  If I don't have a chemist with 

me, a chemist's tool with me going through 

that, I cannot make it out of there.  It's 

like going through a -- think about driving or 

navigating through the Star Wars.  Very 

difficult for a chemist to navigate through. 



But I'm going to rely on my chemical 

categories to do this.  So these are my 

categories.  If I have these type of 

substructures, then I can relate some of this, 

the liver toxicity, in a certain way and the 

chemical mode of action.  Then I actually 

define these training sets, I gather the 

training sets that contain this type of 

category, and model this.  And this is why we 

call mode of action.  And I rely on chemistry 

and biology together. 

So, let's revisit our mutagenicity.  

I'm doing a very simple example of 

mutagenicity and carcinogenicity.  These 

classes are so very well known -- there are 20 

years of publication of how this mode of 

action for these chemical classes acting, 

either isolations, or inductions, the 

(inaudible) formation and all this.  So these 

actually are -- this is why genotoxicity or, 

especially, Ames mutagenicity works, because 

we understand it quite well, okay, and 

carcinogenicity as well.  Less so, but still 

some. 



So then I'm going through this 

model.  Here's my compound, (inaudible) 

compound.  Does it have alert?  Yes, I have 

aromatic amine alert.  And then I come down to 

the category, MoA categories.  I hit aromatic 

amines and phenols, because of this, in 

metabolism maybe it will go into quinone and 

then become active.  So now, then, combine it 

all together, I could build those models. 

I'm showing another example, of skin 

irritation, that these are the compound 

classes, well-known classes, the solvents and 

surfactants, and alkalis and acids.  And they 

go through this biological event.  This is 

mode of action I'm looking for, lysis and 

delipidations, an protein denaturation, and 

ROS.  And it eventually causes edema and 

erythema. 

In this one, then -- remember, I 

have exactly same schema of this mode of 

action, and I'm going to run it through.  Here 

is my compound.  In this case, it's not 

corrosive.  Going down to next, it has an 

alert that this is actually (inaudible) double 



bond in here.  So, and mode of action 

categories is going to hit alcohols, alkenes, 

and surfactants, and then I'll combine that 

later.  And so we have each individual models, 

plus the overall model. 

And, at the end, I have, through all 

this MoA model -- so you could actually visit 

one by one, or I could combine with altogether 

with a statistical, the Bayesian method.  And 

it's much more robust. 

And actually, there are three things 

it does, is actually gives overall very robust 

performance.  The first thing is the 

transparency of biology is still there, that 

each of these categories are related to 

biological interactions of the molecular 

initiating event.  And because of that, the 

applicability domain is much simpler, whether 

the model is good or not, because it's 

biologically driven.  Biology helps to find 

where this compound should go (inaudible). 

And the third thing is that these 

predictions are no longer just black box.  

Okay?  And this black box and the descriptors 



are biologically driven and the mode of action 

driven, and then there is the mechanistic 

reasoning for that. 

So, I'm not going to claim that it's 

going to do any so much better that it's going 

to wipe out, no.  What I'm going to say is 

that it's much more reasonable and sensible, 

and you could get down to transparency, and 

the applicability domain is easier. 

So then using those set of models, 

I'm trying to see where I could apply to.  So 

I have looked at this -- because our COSMOS 

consortium that we are all involved in, and we 

had a cosmetic inventory about approximately 

5,000 compounds, and they came from both the 

Cosing inventory from Europe, and the PCPC 

list that was Bailey's book.  And, at the end, 

when you look at this set, out of the 5,000, I 

only actually have only about 800 overall 

systemic toxicity of those compounds.. 

So some of you know me as a database 

person.  I look at all available, publicly 

available, or whatever available data in the 

world, and this is how many I got out -- 800 



out of 5,000. 

So, if you want to handle this with 

just existing data, our data gap is too large.  

We need to use what they call "data imputation 

technique," and data imputation technique, 

QSAR and alerts are one of those. 

So we will look at, we analyze this 

for different structural categories, and we 

find these compounds of perfuming, hair 

coloring, skin conditioning and caring, and 

all the surfactants and emulsifiers -- all 

these things -- and you can see these 

categories are all very well dispersed.  And 

this is first how you actually characterize 

the chemical domain of an inventory. 

Then the next thing is I slice and 

dice with physicochemical properties.  The 

first thing I do the structural features, then 

I go into physicochemical properties.  The 

reason I'm showing you is because I told you 

that I'm going to use mechanistically 

meaningful descriptors, right?  And those -- 

remember, three? -- electrostatic, steric 

hindrance, and hydrophobicity, right?  Those 



three.  That's what I'm trying to show you 

here. 

So we have dipole moment, which is 

the indication of electrostatic.  LogS is the 

solubility.  And the molar size is steric.  

Okay? 

So I'm presenting those, and I'm 

comparing those to see if we could actually 

characterize this cosmetics inventory into 

different, five different categories 

immediately.  Okay? 

One, two, three, four -- there's 

another one in the back -- five?  Okay.  So 

these are the different compounds that would  

see, down here.  What this slide does for  you 

is that simple physicochemical properties 

could actually separate, if you're at the 

region, that really means something, because 

separate and distinguish the compounds.  

That's the key. 

If we can separate and distinguish 

and differentiate from structure to structure, 

then you have a hope to differentiate the 

biological activities later. 



This one is I am actually applying 

alerts, known genotoxic alerts, into these 

categories of cosmetics, okay?  So now the bar 

shows you how many of the cosmetic chemicals 

you have.  And, luckily, we don't have any 

nitrosos and poly- aromatic hydrocarbons and 

alkyl halides in cosmetics.  Aren't you glad?  

These are all banned.  So we're not using 

that. 

We have a lot of carboxylate, 

carboxamide, and these things are good -- 

okay? 

If you look at -- we still have 

aromatic amines because of hair dyes, and we 

have these certain heterocycles, and they are 

known to be mutagenic.  But just because it's 

known to be -- it's a hit with alerts, it 

doesn't mean that it's all mutagenic.  

Remember, you have to calculate the 

probability, which I haven't shown you here.  

And there are some chemicals around there. 

Next one is, it's just a heat map of 

classes, same classes, against some predicted 

toxicity values.  And the reason I'm doing it 



this way is because, again, because I could 

not find actual data, and I like to have some 

profile of this. 

So here we are.  Here's the 

developmental embryo toxicity, and some of the 

-- this is actually wrong.  It's a 

craniofacial, it's not ora.  I don't have ora 

on here.  So it's not that.  It's spelling 

mistake.  So -- craniofacial, which means that 

it is both the cleft palate and cleft lip 

model.  And here's the mouse and rate 

tumorigen, and salmonella.  And it gives one 

compound here, class is aromatic amine here, 

is that salmonella positive, but it's not 

really a highly hitting the morphogenic of the 

rabbit on the craniofacial. 

So you could see this different 

types of profile of the compound class, of 

your huge inventory. 

And why this is important, is I'm 

going to conclude with, I'm at the summary 

point here is. 

What I've shared with you this 

morning is that computation method is actually 



trying to give you a knowledge base.  We're 

not trying to give you really complex data so 

that you have to worry about going through, 

doing all over again.  But we have to give you 

to the point that you are able to take it, you 

are able to, willing to, accept.  And that's 

our job. 

And there are inherent problems that 

we need to resolve.  And there is a 

quantitative measure for the safety and risk 

assessment, we still need to develop that, how 

do I put all this structural alerts and QSARs 

and read-across together?  This is still 

something that we still, this field has to do 

for you. 

One of the things that I actually 

like to end with is this MoA QSAR is making 

the QSAR more interpretable and biologically 

relevant.  But what's important is that we use 

these predictions as a profiler.  That's a 

much more potent and powerful paradigm than 

just giving up-or-down.  And we should use it 

when we use read-across, when really there is 

no other data. 



And I'd like to thank these people.  

(Applause) 

DR. BOYER:  Thank you, Dr. Yang.  I 

should have mentioned earlier, we've organized 

this so that each speaker has about 45 minutes 

or so to speak.  And if, in fact, anybody has 

any quick and easy clarification type 

questions, we've mentioned to them that we may 

have 5 or 10 minutes to do that during the 

presentation or after the presentation. 

And what we're going to do, once all 

four speakers have a chance to speak, is to do 

a roundtable where we can have a more 

thorough, in-depth discussion with the 

speakers if we wish to. 

Our next speaker is Dr. Andrew 

Worth, who is a physiologist.  He's a 

linguist, and he's got a Ph.D. in 

computational toxicology.  And he is the 

leader of the group within the European 

Commission Joint Research Center involved in 

the development of computational techniques, 

particularly as they relate to the regulatory 

environment as they pertain to the potential 



usefulness of these tools for regulatory 

assessment of chemicals. 

Dr. Worth. 

DR. WORTH:  I think it's gone to 

sleep again.  Well, I'd like to thank the 

panel for inviting me here, and especially 

convenient for me that this workshop is taking 

place during my brief stay at the FDA. 

I'd like to really build upon what 

Chihae started.  There's a lot of issues about 

the development of models, and applying models 

for read-across in Chihae's talk.  I'd like to 

share with you some of the issues we've had in 

terms of assessing the models, and how to 

promote the acceptance of those models. 

And, in particular, I want to share 

with you some of the experience we had in 

preparing for the REACH legislation in Europe, 

and some of the early experience, and the 

implementation of that experience, and think 

about what does that really mean in terms of 

cosmetics.  And we heard in the introductory 

talk that you are expecting to receive QSAR 

analyses in the dossiers that you receive in 



the cosmetics review program.  So it's 

something that we're thinking about here, but 

we're also thinking about in Europe. 

I also want to allude to some of the 

initiatives that we've taken in the European 

Commission to promote the acceptance of 

computational methods, be they traditional 

QSAR types of methods, or more modern 

read-across and grouping methods. 

Well, as you're probably acutely 

aware, the European legislature has set down 

some rather stringent requirements for the 

phasing out of animal testing within Europe.  

And that's really coming in two flavors.  

There's a testing ban on products and 

ingredients, which is now fully in force, and 

that's reinforced by a marketing ban which is 

being introduced in a gradual process.  The 

first deadline for a whole range of endpoints 

used in the assessment of cosmetics was 

introduced in March 2009, and then there is a 

second deadline scheduled for March next year, 

where it's intended to phase out the marketing 

of any ingredients or products that have been 



tested across the whole range of endpoints.  

And, in particular, the endpoints which are 

being considered further are those mentioned 

below -- so the longer-term endpoints, the 

more challenging ones from the toxicological 

point of view. 

So what are these endpoints?  This 

is really taken from the EU guidance, and I 

think it's probably a rather similar situation  

here in the U.S.  That's not to say that all 

of these endpoints are always required, but 

they are recommended in the Commission's 

guidance to industry, and they are used in the 

Commission's review of selected types of 

cosmetic ingredients -- that is, the 

colorants, the preservatives, and the UV 

filters -- for which recommendations and 

decisions are made at the Community level. 

And what is the status, though, of 

replacing animal testing for all of those 

endpoints?  This has been a long journey, the 

development of alternatives for animal 

testing.  And it was initially inspired by the 

need to replace animals in cosmetics testing. 



In 2010, the European Commission 

organized a whole series of workshops and 

discussions with experts in the field to try 

to get a handle on the current status of 

alternatives.  Now, that implies in vitro 

tests, computational methods, integrating 

testing strategies -- everything that's been 

developed and proposed for replacing animal 

testing. 

The report was published last year, 

and this is, in a sense -- the summary makes a 

rather depressing conclusion, but there's 

actually a lot of information in that report.  

Basically, the conclusion, the consensus, was 

that it would take another seven to nine years 

to fully replace skin- sensitization testing 

alone, and that means fully replacing potency 

prediction, as well as hazard identification. 

And for the other endpoints, the 

experts didn't even want to make an estimate 

for when it would be possible to replace 

animal testing, because of the complexity of 

the science, and the uncertainties in knowing 

how scientific progress will be made. 



So that was the upshot of the recent 

review on the availability of alternative 

methods for cosmetics testing. 

What about in other fields and, in 

particular, in the field of industrial 

chemicals where, historically, both in the 

U.S., I understand, and in Europe 

computational methods have been used more 

extensively? 

So even before we introduced the 

REACH legislation in Europe, computational 

methods were being used to contribute to the 

risk assessments of new and existing chemicals 

in Europe.  It was usually grouping and 

read-across rather than QSAR, and it was 

almost always done in a rather ad hoc fashion, 

without proper documentation.  So if you went 

back to reach those risk assessment reports, 

you would find vague allusions to the use of 

QSAR and grouping, but you wouldn't find 

enough information to reproduce it.  And at 

that time people didn't, obviously, consider 

it very important to describe that in detail. 

I have to say that it's usually that 



information was used in a supporting manner, 

it was never decisive.  And sometimes it was 

predicting physicochemical properties that 

would be used in environmental fate models, 

for example.  But in a few cases, especially 

on the environmental side, it was used to 

directly replace animal tests, and especially 

for aquatic toxicity endpoints. So, generally, 

those models were used for hazard 

identification, and not for generating 

information on dose response. 

But has anything changed?  As you 

probably know, REACH was introduced for a 

whole range of reasons.  One was to harmonize 

the information requirements across both 

existing and new chemicals in Europe.  And the 

other was to really expedite some more 

comprehensive assessments of chemicals with 

the maximal possible reliance on alternative 

methods. 

The legislation has been in force 

for a few years now, and in June of last year 

the European Chemicals Agency made its force 

formal evaluation of the use of alternative 



methods under REACH.  And, in fact, you can 

read the statistics in that report.  There has 

actually been very limited use of in vitro 

methods and QSAR and read-across, as deduced 

from the information provided in the dossiers 

submitted to ECHA. 

So that's, again, a rather 

depressing finding.  But you also have to bear 

in mind that these are the most data- rich 

compounds that have been registered so far, 

the high production volume chemicals and the 

more dangerous chemicals, for which industry 

has more information.  So these are the more 

information-rich chemicals. 

And what we're now moving towards in 

the next registration deadlines in REACH are 

relating to chemicals at lower tonnages, and 

for which there is less information.  So there 

we do expect to see an increased use of 

alternative methods, and especially grouping 

and read-across. 

What about cosmetics?  Well, there's 

a guidance document which has been prepared by 

the European Commission's Scientific Committee 



on Consumer Safety, the Notice of Guidance for 

the Testing of Cosmetic Ingredients.  This is, 

effectively, guidance about the committee in 

their review of certain types of ingredients:  

The color additives, the preservatives, and 

the UV filters.  But it's also guidance for 

industry in doing their own in-house safety 

assessments for other kinds of cosmetic 

ingredients. 

There's some rather promising 

wording in there.  And these are just the two 

extracts where this mention of computational 

methods.  It says that at present safety 

evaluation is carried out using a range of 

methods, including QSAR and read across, and 

the risk assessments and, in particular, 

hazard identification should take into the 

results obtained in those studies. 

But is it actually being used?  And, 

in fact, there is no official document on the 

use of computational methods or alternative 

methods under the European cosmetics 

legislation, in the sense that we just saw the 

chemicals legislation published by ECHA.  But 



I asked this question to the chairperson of 

the SCCS, Professor Vera Rogiers -- I'm sure 

many of you know here -- and she did her own 

review of the dossiers that have been reviewed 

in that committee.  And she tells me that 

there's actually been no use of QSAR in those 

dossiers, and just a few examples of the use 

of read-across for a few quaternary ammonium 

surfactants.  And I haven't checked, but I 

suspect, even in those cases of read-across, 

computational methods were probably not used.  

It was probably done by visual inspection and 

the chemist's knowledge. 

So, again, the European cosmetics 

legislation has opened the door to use 

computational methods, but at the moment they 

are not really being used. 

So, why is it?  We have two pieces 

of European legislation that strongly 

encourage, or even require, the use of 

computational methods, but they are not being 

used.  What are the barriers to acceptance? 

Well, the first one could simply be 

that the people who need to use these methods 



are just not familiar with them.  And we all 

have a tendency, I think, to not give any 

weight to methods that we don't understand. 

It also doesn't help that modelers 

and regulators do not speak the same language.  

And I don't mean that in a facetious way.  It 

really is noticeable, if you go to the 

literature, modelers are speaking the language 

of chemistry, they're speaking the language of 

mathematics, decision- analysis, all of that.  

Regulators are speaking about toxicology and 

the implications of making decisions based on 

toxicology. 

But even if you do understand all of 

that, there are still problems, and these were 

hinted to in the presentation by Chihae.  QSAR 

predicts a biological effect, it does not give 

you an answer to your regulatory question.  So 

the models might not actually be directly 

relevant to the regulatory question, and you 

have to do a bit of extra work to translate 

the output of that model into something that 

is useful for decision-making. 

The models might also not be 



sufficiently transparent.  And this is 

especially the case if you're going back 

through the history of QSAR, and people simply 

didn't think that certain issues were worthy 

of reporting, or if you're using commercial 

models that for proprietary reasons will not 

disclose certain key pieces of information. 

Another issue is that the models 

might not be reproducible, i.e., an 

independent textbook cannot use the same data 

and come up with the same model, and therefore 

the same predictions.  Or they might not be 

readily available in the form of software 

tools that everybody has the same access to. 

And a final problem is there might 

be insufficient practical guidance on actually 

how to practically use those tools, and how to 

interpret the predictions in a regulatory 

context.  And I think that's probably one of 

the most important issues, really.  You can 

develop great tools, you can provide great 

training courses on how to press the buttons, 

but you still don't know how to use them in 

your particular context. 



Well, there's been a range of 

initiatives, both in the European Commission 

and in the OECD, to try to overcome these 

barriers.  And one of the first things we did 

was to try to put everybody on the same page, 

at least to have a common way of reporting 

computational models and the predictions they 

generate.  At least, then, if there's a 

dialogue about whether the prediction is 

adequate we're all starting from the same 

position. 

At the same time, it was recognized 

that -- with the exception, perhaps, of a 

whole range of tools that were then available 

from the U.S. EPA -- there were not very many 

freely accessible tools.  They were mostly 

commercial tools used in- house in companies 

that could afford them. 

Then, of course, various initiatives 

on training, and the development of guidance 

on how to use the models and their results. 

Well, this goes back, really, to the 

guidance that was developed for the 

implementation of the REACH legislation.  What 



does it mean to have a QSAR prediction that is 

adequate?  Something that you can use directly 

in your hazard or risk assessment? 

And it basically means you need 

three kinds of information there.  You need to 

demonstrate three things.  You need to 

demonstrate that the model is scientifically 

valid, that is, it complies with the five 

validation principles that have been accepted 

at the OECD level -- and I'll come to those in 

a moment. 

You need to demonstrate that that 

valid model is being applied to your chemical 

of interest. 

And you also need to demonstrate 

that it's relevant to the regulation question. 

If you have all of that in place, 

then you do have the basis for demonstrating 

adequacy.  It's necessary but it's not 

sufficient.  So you can see there are lots of 

overlapping considerations there that need to 

be brought to the table in order to 

demonstrate adequacy. 

And I'm using that language quite 



carefully, "demonstrating adequacy," simply 

because, in general, it's the registrant of a 

chemical, or the "petitioner" perhaps is the 

word here, that wants to use a particular tool 

in a particular context, then they have to 

provide argumentation in the dossier that that 

is an adequate prediction to use in that 

particular context. 

What we do not have, either in 

Europe or at the international level, is any 

formal procedure for validating models, or any 

official mechanism for accepting them.  So 

it's completely different to the situation we 

have with traditional testing methods, and 

even different to the situation we have with 

in vitro testing methods.  And there are good 

reasons for that. 

So these reporting formats hat we 

developed in the OECD, and also for the 

purposes of REACH, there are basically two of 

them.  One is abbreviated the QMRF, that is 

the QSAR Model Reporting Format.  This 

provides a standardized way of reporting on 

the characteristics of the model, including 



the validation characteristics.  And it 

follows the formats of the five OECD 

validation principles. 

And then we have the QSAR Prediction 

Reporting Format which, at the very least, 

gives some information on the prediction, the 

assessment of the prediction, and potentially 

also some discussion of the use of that 

prediction in a particular context. 

These are the five validation 

principles that were accepted by the OECD way 

back in 2004, just in time for us to introduce 

this framework in the REACH legislation. 

So, basically, it says we need to 

know that a QSAR is associated with the 

following information:  "a defined endpoint."  

Now, that almost sounds like a silly thing to 

say, but as we heard from Chihae's 

presentation, the way in which biologists 

aggregate information, and the way in which 

chemists think about it can be very different.  

So are we modeling LD-50 values?  Are we 

modeling the number of revertants in an Ames 

test?  Or are we modeling, actually, 



somebody's evaluation of the data from an Ames 

test?  Very different things, depending on how 

we aggregate them. 

So we really want to know what did 

this modeler do?  What information did he use?  

And can we trace it? 

The "unambiguous algorithm" really 

refers, in particular, to having the full 

predictive algorithm that relates structure to 

the effects.  That really is an issue in terms 

of reproducibility. 

The "applicability domain" -- 

traditionally, models were developed for a 

congeneric series of chemicals, as we heard in 

Chihae's presentation.  So it was kind of self 

evident what the applicability domain was.  

But increasingly, we've used more extensive 

data sets, and it's become less clear what the 

applicability domains of those models were.  

And, in fact, often the failure of QSAR in the 

past has been because the applicability domain 

was not properly defined, and people were 

attempting to use the model outside of its 

boundaries. 



We need, especially in the case of 

statistical models, some measure of their 

performance, their statistical performance 

when challenged against independent data.  So 

these are the measures of goodness-of-fit, 

robustness, and predictivity.  This may be a 

different situation with models that are based 

entirely on expert knowledge, where there's a 

whole body of history which gives you 

confidence in the use of those models. 

And this is an interesting one.  Way 

down at the bottom, principle number five, "A 

mechanistic interpretation, if possible."  

Almost not worth saying. 

And the reason for that is there was 

a very -- it was a very controversial issue 

when we were trying to get these principles 

accepted at OECD level.  There were a lot of 

people in the community at the time who were 

using black box QSAR, who did not think it was 

important to provide any mechanistic 

rationale, even a posteriori, in the 

development of their models.  And there was a 

sense that maybe it's not needed for 



regulatory purposes, and we don't want to 

throw out the baby with the bath water, we 

don't want to kill a developing field.  So 

let's put this at the bottom and make it a 

kind of option. 

I'm tempted to think if we were to 

revisit these principles now, that would be at 

the top of the list.  And I think the main 

difference between 2004 and now is really this 

whole movement of toxicology in the 21st 

century which, of course, started here in the 

U.S.  And this has really put mechanistic 

understanding at the top, and has provided the 

technical possibility to get the mechanistic 

understanding. 

So I think these principles are 

almost looking out of date as we see them, but 

this is what's being applied as we speak. 

Well, the idea really was that 

somebody submitting a dossier, then, to ECHA, 

under REACH, would need to provide information 

in a QMRF on the models they used.  And as a 

service to industry and to the modeling 

community in general, we developed at the JRC 



a QSAR model database that would act as a 

repository for models that have been submitted 

to the JRC and evaluated through a peer-review 

mechanism.  So that doesn't mean there's any 

official acceptance or validation implied, but 

it does mean we've carried a minimal quality 

check and consistency check of those QMRFs.  

And it's rather similar to the process in 

which you submit a scientific paper to a 

journal, and a few experts in the field will 

review that and provide comments. 

So, our database provides various 

ways of finding these QMRFs in case you want 

to use one that's already there.  You can 

search by structure, search by endpoint, or 

various other pieces of information that might 

be important to you. 

There's also a QMRF editor, in case 

you are a model developer and you want to 

write a QMRF for your own model and submit it 

to the JRC.  And you can do that entirely 

electronically. 

This is the status as we speak.  We 

now have 70 models published in this database.  



Around half of them are for human health 

effects.  And you can see the distribution for 

the other kinds of endpoints.  And this is 

following the classification scheme in the 

OECD test guidelines, so there's also 

environmental fate models.  And I think we 

have one model for logP estimation, which is 

almost certainly an EPI-Suite model. 

So that's the status as of today.  

There are a number of additional QMRFs under 

review so, realistically, we should have 

around a hundred, I'd say, by the end of the 

year. 

What about the QSAR Prediction 

Reporting Format?  This is similar, in a way.  

It takes on board some of the key information 

from the QSAR Model Reporting Format, but it 

has this extra element: information on the 

QSAR prediction, and maybe some dialogue about 

how you would use that prediction in a 

regulatory context. 

And it's also significant that, 

really, the QMRF is a rather technical 

document.  It characterizes the model.  This 



involves a bit more subjectivity, some 

discussion about the usefulness of the model.  

So it really takes us from science to 

policy-making. 

And it's important to bear that in 

mind, because the assessments of adequacy, it 

doesn't just depend on those technical pieces 

of information, it really depends on the 

context.  You know, what are the consequences 

of making a wrong prediction?  That could 

really depend quite a lot on the endpoints 

under consideration, and on the particular 

legislation.  So are you predicting skin 

irritation, or are you predicting 

developmental toxicity? 

And it's difficult to capture that 

in a formalized way.  So there's some rather 

loose language in these documents, and some 

freedom, really, for the regulator, for the 

assessor, really to make their own decision in 

the end. 

More information on the reporting 

formats, you can find on the JRC websites -- 

and there are many documents, also, on the 



ECHA websites where you can find more 

information on this.  And, as I mentioned, 

there's also what we call a QMRF editor, in 

case you want to develop your own QMRFs for 

specific endpoints and submit them 

electronically. 

Now, we talked before about 

toxicology in the 21st century, and this was 

alluded to in Chihae's talk.  And this really 

was a game changer, I think, in the whole 

computational toxicology field.  It brought 

mechanistic thinking to the fore, but it also 

emphasized that we can start to break down 

this terrible task of linking chemical 

structure to adverse outcomes in populations 

by going through what we call "intermediate 

effects," or "key steps." 

You saw a certain aggregation of 

that in Chihae's presentation.  This is 

another view, which really also identifies a 

few key terms, what people will refer to as a 

"toxicity pathway," that is the sort of 

continuum between the molecular initiating 

events, the first interaction of a chemical 



with a macro-molecule, and an effect at the 

cellular level.  We have we what we call the 

"mode of action," which really goes up to the 

whole individual.  And we have the "adverse 

outcome pathway," which covers that full 

continuum including, also, exposure.  So 

that's where the PBBK modeling might come in, 

other considerations for an internal and 

external exposure.  And that can go right up 

to the whole population response, depending on 

whether your interest is in human health or in 

the environment. 

The next big thing, I would say, in 

the development of reporting formats is 

developing a reporting format that captures 

this information, the key events, related 

specific adverse outcomes.  And at the moment 

there is no predefined taxonomy for what these 

key events are.  Of course, we know what the 

adverse outcomes are, but we don't know what 

the intermediate effects are, the key events, 

and we don't know their relationship. 

So this is a project that is being 

developed at the international level.  We have 



taken on the task at the JRC to develop an 

OECD harmonized template that will then be 

discussed within the OECD forum.  And we're 

doing this in collaboration with many people 

and, in particular, with ECHA, because they 

will be receiving these templates presumably 

at some point in the future. 

And what we want is to develop an 

electronic tool that is compatible with the 

main systems that people are using.  So, of 

course, IUCLID is the de fact system for 

submitting dossiers under REACH. 

Many people use the OECD Toolbox, 

which is a freely available resource for 

grouping chemicals and doing read- across. 

And then some interesting 

developments that allow you to visualize, and 

ultimately maybe simulate these pathways.  So 

it's just the Effectopedia, which is being 

developed by some researchers here in the 

U.S., and also Bulgaria. 

An important that was also made by 

Chihae, these tools need to be interoperable.  

So we don't have to dictate to people what 



they use, but we can ensure at least some 

consistency between the use of different 

tools. 

Now, I mentioned three different 

reporting formats there, the QSAR Model 

Reporting Format, QSAR Prediction Format, 

OHD-201 for reporting adverse outcome 

pathways.  I'm beginning to sound like a 

bureaucrat who just likes to create, you know, 

for industry to comply with.  And this has 

been a problem.  One of the biggest complaints 

I hear from registrants who need to provide 

this information to industry is, oh, there are 

too many formats, and they're all more or less 

including the same information.  Can we 

simplify this a bit? 

So what we did in a project with the 

European Food Safety Authority was really try 

to get at the bottom of what are the key 

pieces of information, and can we distill it 

into one thing?  And we basically came up with 

10 questions that the assessor or the 

regulator could use in order to determine the 

adequacy of a prediction. 



Six of these questions really come 

from the model reporting format.  They relate 

to characteristics of the model.  And the 

other four relate to the characteristics of 

the prediction. 

I won't go through them in detail, 

but you can read about the rational behind 

those particular questions in the report at 

the bottom.  And as an appendix to this 

presentation -- again, I won't go through it 

-- there are some illustrations of how you 

would apply these questions to specific 

compounds, in this case they are pesticide 

active compounds. 

This is just to draw your attention 

to some of the resources we've developed at 

the JRC in order to make tools more readily 

accessible to the community.  And I should 

emphasize, these are all freely available.  In 

many cases they're open-source technologies so 

they can be developed by researchers.  We've 

developed databases, tools for ranking 

chemicals based on different mathematical 

measures of ranking. 



A tool called ToxMatch for grouping 

chemicals and doing read-across based on 

chemical similarity -- you will hear in the 

next presentation a similar functionality 

that's been implemented in an FDA system. 

We have a tool for predicting 

toxicity and eco-toxicity.  I'll come to that 

in a moment.  It's called Toxtree -- and a 

range of tools for visualizing metabolic 

pathways, or for simulating metabolic 

pathways.  And, of course, the QSAR model 

database, which is the Commission's repository 

for information of QSAR models. 

Probably the most widely used and 

the best known of these tools is the Toxtree 

software, which was actually developed 

initially to provide a computational means of 

applying the Cramer scheme for applying 

thresholds of toxicological concern, 

particularly important in the food- contact 

safety field, as you'll probably hear in the 

next presentation. 

Since then, we've added a whole 

range of other rule bases.  And I should say 



these are not traditional QSARs, they're 

decision trees.  They're based on, for the 

most part, on structural alerts, these rule 

bases. 

And some of those are relevant for 

the assessment of cosmetics.  We have rule 

bases for skin and eye irritation.  We have a 

rule base for systemic toxicity.  This is the 

Cramer classification scheme.  We have rule 

bases for predicting genotoxicity and 

carcinogenicity, as well as sensitization, and 

sites of cytochrome metabolism. 

And this is an ongoing initiative 

so, as time goes by, we are introducing more 

and more rule bases. 

And you can either use this by 

downloading a tool from the JRC or from 

Sourceforge, that's an open-source resource on 

the internet, or you can run them online by 

one of the tools provided by the OpenTox 

project. 

Well, we've had this problem of 

developing and accepting alternatives for the 

cosmetics directive in Europe, and quite a lot 



of money has been put into the process, as 

well.  And quite recently, a joint-venture 

between the European Commission and Cosmetics 

Europe -- that's the new name for COLIPA -- 

have put on the table 50 million euros to 

develop a whole range of tools over a 5-year 

period for the assessment of repeat-dose 

toxicity.  And this is called the SEURAT-1 

Initiative. 

The SEURAT really refers to safety 

evaluation ultimately replacing animal 

testing, and is intended to be a long-term 

initiative to develop alternative methods and 

integrating strategies across a whole range of 

endpoints.  But the starting point was 

repeat-dose toxicity.  Within that, there are 

six projects, dealing with different aspects 

of computational methods or in vitro methods.  

And there's an organizing project called 

COACH. 

The project that's most relevant 

from the computational sense, the 

computational tools I've been talking about, 

is COSMOS.  This is a project which is 



coordinated by Liverpool John Moores 

University, by Professor Mark Cronin.  And 

there are 15 partners, and that includes the 

JRC, it includes FDA and it includes Altamira 

and a range of other leaders in the field. 

These are the main objectives of 

COSMOS.  It's really all about developing an 

integrated and freely available suite of 

models that will be available to assessors, to 

the scientific community.  So this is 

something to watch out for, you know.  If in 

five years' time there isn't a website with a 

whole range of tools that you guys can use, 

then we've failed in some ways.  But this is 

definitely what we plan to do. 

It's a difficult task.  We're having 

to curate a lot of data.  And the FDA has been 

very generous in providing some of that data, 

so we have had a massive head start in this 

project in terms of accessing historical 

information on repeat-dose toxicity. 

We have to develop the concepts of 

the threshold of toxicological concern, which 

has been accepted to a large extent in other 



areas, but it's still under debate for 

cosmetics and consumer products.  I'd love to 

talk about that, but that would be a whole 

other discussion. 

We need to develop new and better in 

silico methods, especially methods for 

applying QSARs, for carrying out grouping, but 

maybe also ranking for predicting repeat-dose 

toxicity. 

Then there's also the link with 

adverse outcome through multi-scale modeling.  

So we're also simulating the fate of 

chemicals, not just in the body, but within 

individual cells and organs.  So trying to 

simulate the internal exposure conditions so 

that we can then apply computational methods 

based on realistic indications of exposure. 

And, of course, we want to implement 

that through some computational platform that 

is user friendly, freely available, and 

available to all. 

More recently, Cosmetics Europe has 

announced an additional initiative to fund the 

development and acceptance of alternatives for 



cosmetics.  And this is really picking up upon 

the status report from 2010, and really 

putting money into the areas where success is 

expected in the short term.  So, taking what's 

currently available in terms of in vitro and 

in silico methods -- so, skin sensitization -- 

and trying to develop a battery so that we can 

not just carry out hazard identification 

distinguishing sensitizers from non- 

sensitizers, but also predicting the potency. 

Focusing on a 3-D model for 

genotoxicity, and also really trying to bring 

some closure to a very long story in the 

development of in vitro methods for predicting 

eye irritation.  They are being used, but 

again, not for the full range of potency 

considerations. 

So, a few points to summarize.  QSAR 

estimates can, in principle, be used as direct 

replacements of tests in European legislation.  

But, in practice, this is not happening.  And 

what we're seeing is their use within the 

context of integrated testing strategies and 

(inaudible) assessment decisions is much more 



likely. 

To promote the harmonized use of 

QSARs we've developed a range of reporting 

formats.  And these are really a tool to help 

people discuss the adequacy of QSAR 

prediction, but they don't actually tell you 

whether the model is valid, and whether the 

particular prediction is adequate.  And that's 

something that regulators still need to get 

round a table and discuss. 

There is no reporting format yet for 

integrated testing strategies, but we are 

developing, with the OECD, this reporting 

template for intermediate effects. 

As I mentioned, there are no formal 

validation and adoption procedures for QSAR 

models -- at least not in Europe, and not at 

the international level.  And I don't foresee 

that happening. 

What really needs to happen is that 

each organization needs to develop its own 

criteria and guidelines for assessing model 

predictions according to its own needs.  And 

that's very context dependent, so it's 



difficult to generalize.  I think, you know, 

what's acceptable in the field of consumer 

products and cosmetics is quite different to 

what's acceptable in relation to pesticides 

and industrial chemicals. 

There's been a lot of money spent, 

and a lot of research, but I think we're 

getting to the point where acceptable models, 

you know, are achievable in the short term.  

And I mean computational models, not just in 

vitro models, models for topical toxicities, 

in particular, modeling of skin penetration, 

also something that is very relevant to 

cosmetics. 

Modeling sensitization, we heard 

before, can be reduced to well-understood 

chemistry.  And genotoxicity can also be 

reduced to well-understood chemistry. 

So, we don't need to despair.  There 

has been a lot of progress, and I think we 

will see some promising results in the near 

future. 

And, with that, I would like to 

conclude.  Within my presentation there are a 



few references, if you want to look for 

further information.  And, as I mentioned, 

there is an appendix -- if you really want to 

punish yourselves -- to go through, those 10 

questions for assessing the adequacy of model 

predictions. 

Thank you very much.  (Applause) 

DR. BOYER:  Okay, thank you very 

much, Dr. Worth and Dr. Yang. 

We have a 15-minute break worked 

into the schedule.  Would you like to go ahead 

and take that now?  And let's say gather again 

at 10:15, to start off again, with Dr. 

Arvidson. 

(Recess) 

DR. BOYER:  Our next speaker is Dr. 

Kirk Arvidson.  And he comes to us from FDA, 

the Center for Food Safety and Applied 

Nutrition, specifically in the Office of Food 

Additive Safety.  And he is an organic 

chemist, and he has been working at the FDA 

for about 12 years or so. 

He is the team leader, the leader of 

the SAR team at the FDA.  And the FDA has the 



distinction of being one of the few regulatory 

agencies who actually uses QSAR, these types 

of approaches, in their pre-market approval 

process. 

And so this will be the subject, at 

least part of the subject of his talk today. 

DR. ARVIDSON:  All right, good 

morning.  Thanks for the introduction.  I do 

come from the Office of Food Additive Safety, 

so I'm going to switch gears a little bit and 

talk about how we use QSAR in food additives, 

food packaging materials. 

I'll give you a little introduction 

about who we are and what we do, the safety 

paradigm that we work under, which is 

important.  You have to have the perspective 

of how you want to use your tools.  How we use 

the QSAR models that we have available at 

OFAS, the tools that are available to us.  

I'll do a case study to put things in 

perspective. 

I'm going to talk to you a little 

bit about the future of in silico tools, a 

CERES database, knowledge base, actually, that 



we're building in our office that Chihae and 

Andrew are participating in.  And, obviously, 

we can do some questions and answers. 

All right, just by way of 

background, the Office of Food Additive Safety 

is actually a program office within FDA's 

Center for Food Safety and Applied Nutrition.  

And we're charged with ensuring the safety of 

food additives and food packaging materials in 

the United States.  And we do this through the 

pre-market evaluation of safety information 

and industry submissions for various 

categories of food ingredients.  And these 

categories include direct food additives such 

as high-intensity sweeteners, FD&C colors.  

Okay?  Biotech foods, such as herbicide-ready 

soybeans, or BT corn.  Generally Recognized as 

Safe, or GRAS, food ingredients, such as 

phosphoric acid or potassium benzoate. 

As well as another interesting and 

very diverse set of chemicals, what we call 

"food-contact substances."  Okay, these 

include resins for plastic bottles, film wrap, 

any of the additives that go into those 



materials, such as colorants, thermal 

stabilizers, anti-oxidants.  We look at 

sanitizers used in the production of food, 

paper or paper-board additives.  Okay?  So you 

can see here we have a very broad chemical 

space, as my colleagues would call it, handled 

by our office. 

The rest of my talk I'm actually 

going to focus on the use of QSAR in the 

food-contact substances area, okay?  And this 

is typically where we use QSAR the most often.  

We do have some collaborations.  Ed Matthews, 

one of my colleagues in OFAS, is working with 

our Office of Colors and Cosmetics.  I do work 

with Dan Benz and his group over at Center for 

Drugs.  Occasionally we are called upon by our 

Office of Nutrition, Labeling, and Dietary 

Supplements to take a look at some of the 

compounds that they get into in their office, 

as well as just the standard food-contact 

materials. 

With respect to the safety paradigm, 

we work under "reasonable certainty of no 

harm."  Congress, back in 1958 was fairly 



knowledgeable and wise, and they determined 

that you can't -- for that time.  I'm not sure 

about now -- (laughs).  And so they determined 

that, you know, you couldn't prove absolute 

certainty that something wouldn't cause harm, 

so work under reasonable certainty of no harm. 

Unlike drugs, there's no 

risk-benefit analysis for food additives and 

food packaging materials.  And we have 

something called the Delaney Clause, or the 

anti-cancer clause, written into the Federal 

Food, Drug and Cosmetic Act, which states 

that, in short, no additive shall be deemed 

safe if it's found to induce cancer when 

ingested by man or animal. 

As I mentioned, I'm going to focus 

on the food- contact notification program, so 

the packaging materials.  This is a kind of a 

flowchart of how our review process works in 

our office. 

We have something called a PNC 

process, or pre- notification consultation.  

So companies can come to us before they make 

an official submission, ask us questions, how 



do we want the information presented, what 

types of studies need to be done?  Toxicity 

studies, as well as chemistry studies -- okay?  

People have to determine how much of 

anti-oxidant X migrates into food.  Okay?  And 

we have different testing paradigms to mimic 

that migration.  So they come and talk to us 

beforehand to get their house in order or 

their ducks in a row, however you want to call 

it. 

Once they have a PNC fully 

implemented, they can send it in as a food 

contact notification assigned to a review 

team, a CSO, consumer safety officer, who's a 

liaison between the review scientist like 

myself and our stakeholder, the company. 

A chemist who looks at the chemical 

information -- how is this material made, what 

are the impurities, and calculates human 

exposure to the food-contact substance, as 

well as all the impurities that are in that 

material and can migrate into food. 

My day job actually is a chemist, 

okay.  I spend most of my time doing that.  



QSAR is a hobby that I do. (Laughter) 

Environmental scientist -- by the NIPRA 

regulations, we are required to look at the 

environmental impact that we would have on any 

regulations or authorizations of food 

additives or food packing materials. 

And we have the toxicologists who 

look at the toxicology, obviously, and they 

make that risk assessment, safety assessment.  

So they're balancing the toxicity information 

with that exposure, or estimated daily intake, 

versus the acceptable daily intake, EDI versus 

the ADI.  Okay? 

Within three weeks of receiving one 

of these wonderful notifications, anywhere 

from, you know, an inch thick to -- well, I 

got one about that thick the other day -- 

mostly chemistry data, unfortunately.  Usually 

it's tox data. 

We look through these for what I'm 

going to call Phase I review.  So we look to 

make sure we have all the bits and pieces.  If 

not, we can go back to the notifier and ask 

for the missing information.  Then we do what 



we call a Phase II, or in-depth review.  I 

look at all the exposure information, make 

sure the calculations make sense, make sure 

we've accounted for all materials that are 

migrating, and the toxicologist looks at all 

the tox data that's been supplied to us. 

From the perspective of QSAR 

evaluation, we have an ad hoc team.  There's 

five members of us on this team.  There's 

myself, who's a chemist.  We have a 

biochemist, and we have three toxicologists.  

One of them has expertise in metabolism 

prediction, Ed Matthews, which is a kind of a 

new addition to our office, after several 

years is back in, and we have him as an expert 

consultant, as well. 

We're fairly flexible, in that we 

meet at the request of the toxicologist.  

Okay, we don't perform QSAR analyses on every 

material that comes in, but it's an ad hoc 

process, when do they need some information. 

And we can enter into the review 

process anywhere within this flow chart, from 

a PNC all the way through to a Phase II, 



in-depth review. 

Okay, so how do we use QSAR analysis 

in the office?  Well, there's a couple 

different bullet points we have here.  It's a 

hazard identification tool.  Okay, we can use 

those QSAR tools to identify data gaps during 

a PNC consultation, for example.  And it will 

allow us to provide targeted toxicity testing 

recommendations beyond our standard tiered 

testing recommendations that we have listed on 

our website. 

We can use it as a decision support 

tool.  We have multiple QSAR packages, as well 

as database tools that we can use to fill data 

gaps.  Okay?  We use these in a weight-of- 

evidence approach. 

We run a QSAR analysis, we feed this 

information back to our toxicologist, okay, as 

another piece of information that they can use 

in the puzzle.  They take that information and 

they weigh it against the human exposure and 

other information that they may have available 

on that particular compound.  So we can use it 

to tip the scales.  Maybe we have one 



genotoxicity test, we really recommend giving 

a battery.  We can supplement the information 

with QSAR, and tip the scale to one said, and 

say, yes, given the exposure, given the 

information that we have available, and the 

QSAR analysis, we can move ahead with the 

safety assessment.  We could go the other 

direction, as well.  Maybe we don't have 

sufficient information, given the human 

exposure, and we need to provide some 

additional toxicity testing, or we need out 

and do the structural analog approach, 

something like that. 

The third bullet I have here is what 

we call a risk assessment, okay?  This is 

where we traditionally use the read-across or 

structural approaches, okay.  The Delaney 

Clause specifically precludes risk assessments 

for carcinogenicity.  We can't have 

carcinogenic food additives.  It's mute on 

impurities -- okay, for example, styrene 

butadiene -- it's impact, high-impact 

polystyrene, made to use in yogurt cups.  I 

saw somebody eating some yogurt, that's what's 



in it. 

The food additive there is actually 

the ligamers that migrate from the styrene 

butadiene into the food.  That's the food 

additive, okay?  Styrene butadiene monomer 

that gets in there, okay, those are 

impurities, and we treat them as impurities.  

They're not covered by the Delaney Clause.  

Styrene buradiene, potential carcinogens, we 

can do risk assessment on those materials.  

Okay? 

If we don't have sufficient 

information, we can go in and do a structural 

analog approach, look for bioassay data, or 

look for TD50 values, which we can use to 

extrapolate what we call "unit cancer risk."  

I'll leave that up to the toxicologist to 

calculate that number. 

And combining the unit cancer risk 

and our exposure estimate -- okay, we're 

really looking at risk here, we have to have 

an exposure.  If there's no exposure, 

absolutely no risk.  We don't have to worry 

about it. 



Okay, so we'd multiply the UCR times 

the exposure, we get the unitless value, okay? 

From our reasonable certainty of no 

harm, our office has determine that one in a 

million risk or less is acceptable for these 

impurities.  Most of the food additives from 

the packaging is very low exposures, typically 

1-1/2 to 150 micrograms per person, per day.  

The impurities, you're looking at the, you 

know, 1-1/2 or less sometimes.  So, really, 

fairly low exposures, when you get down to it, 

much less than you have for like, the direct 

additive. 

What are the tools that we have 

available to us?  Well, we have a variety of 

commercial databases and public databases.  We 

have been collaborating for the past seven 

years, I think, with a couple of different 

companies.  One is Leadscope, the other is 

Lhasa LTD.  And we've been actually harvesting 

the toxicity data out of our administrative 

record and putting them into a structurally 

searchable format so we can more easily do 

these read-across processes. 



So my colleagues at CFSAN, as well 

as CDER, have been pulling this information 

out and sharing it with Leadscope.  This is 

all publicly available information, so there's 

no propriety information -- we can't share 

that -- so it's all the same data that you'd 

get through a Freedom of Information Act 

request.  Okay, that's being put into the 

structurally searchable databases, so 

Leadscope has both CFSAN and CDER data, as 

well as information from public databases such 

as NTP, DSS Tox, et cetera. 

Vitic has the same information, plus 

they actually have data from industry 

submissions.  It's a little bit different, 

they actually have part of their consortium, 

people donate data to them.  Most of it, I 

believe, is drug information.  As well as we 

have public data sets, standard stuff that 

everybody has on their desktop:  ChemIDplus, 

TOXNET, et cetera. 

These tools are made available to 

all of our review scientists, so all of our 

toxicologists have access to these tools, and 



they can use them in their day-to-day work.  

Okay?  They're pretty adept, after years of 

training them, at finding structural analogs.  

Occasionally, they will come to the QSAR team 

and ask us for our expert opinion, is this 

structure, or is this set of compounds a good 

class of compounds to use structural analog?  

Okay, so most of the time they do a pretty 

good job on their own, but we do assist them 

on that periodically. 

Where the QSAR gets very heavily 

involved is the use of the QSAR software 

packages, okay?  And we have a suite of 

packages that are available to us. 

We have currently -- Andrew Worth 

touched on this -- we have the Toxtree from 

the Joint Research Center that we can use in 

our evaluations.  Oncologic, from the EPA, is 

also available to us.  That's free, that's 

free for everybody.  You can download that off 

the website at this point in time. 

Also we have, through various 

research collaboration agreements between FDA 

and companies, we have Lhasa's DEREK for 



Windows, we have Multi-CASE MC for PC, as well 

as their new software package called Case 

Alterer, I believe. 

MDL QSAR is an older software 

package that we have the rights to.  We still 

use that.  It's going through growing pains.  

It's been sold and bought and sold, and it's 

been transformed into this software package 

called SciQSAR, down here on the second level.  

And we also have Leadscope Model Applier that 

we use in our analyses. 

So all of these software packages 

are used by our QSAR team.  They do require 

some expertise in putting structures in, 

ensuring that you're putting the right 

chemical structure into these software 

packages. 

They also require some expertise on 

how you interpret the data that comes back 

out.  We talked about black boxes, things like 

that.  These are not black boxes.  You can't 

treat them as a black box.  You can't say, oh, 

it says it's positive, and you go off and then 

run with it. 



You have to be able to look at the 

data that comes out of these software 

packages.  You do get a prediction, but you 

also get a huge report underneath these 

predictions. okay?  And you have to look at 

that information to understand that 

information in order  to make a decision 

whether that prediction is actually worth 

anything or not.  Okay, and I'll talk about 

that in a little bit. 

Some new software that we have 

available, Advanced Chemistry Labs ACD 

software, BioEpisteme, the SciQSAR as I 

mentioned, as well as Simulations Plus's ADMET 

Predictor.  These are new products that Ed 

Matthews in our group is helping develop and 

bring along, increasing the size of their 

training sets, and trying to get their 

predictive capacity to a higher level. 

So why do we use multiple QSAR 

packages?  Well, one of them is we have a 

bunch of them available, why not use all the 

information that you can?  Right?  Everybody 

wants to use as much information that's 



available. 

The other is that these software 

packages evaluate chemicals from different 

perspectives.  Simplistically, you can look at 

MC for PC, that looks at 2 to 10 atom 

fragments and compares those fragments to a 

training set through an algorithm, and gives 

you a prediction of whether that particular 

compound is, say, carcinogenic or, you know, 

genotoxic. 

Okay, Leadscope evaluates 

fingerprints and molecular properties.  MDL 

QSAR, actually that's an interesting software 

package.  It looks at whole molecule 

properties.  We heard a little bit from Andrew 

and Chihae about not just looking at little 

pieces of the molecule, but looking at overall 

molecular properties. 

Okay, DEREK for Windows is even more 

different.  That's actually a rules based 

system, a knowledge base.  So we have 

structural alerting features associated with 

that. 

The first three of these are 



statistical models.  You have to have a 

training set associated with those.  So 

there's a domain of applicability associated 

with them, so you have to ensure that your 

molecule falls within the domain of 

applicability for those particular software 

packages.  And they actually have some 

algorithms, or various ways of determining 

whether that material falls within the domain 

of applicability.  We'll talk about that in a 

second. 

We look at several of these, because 

you can think of it as increasing your domain 

space, or chemical space, domain of 

applicability.  If one model fails you have 

other models that will hopefully be able to 

capture that particular compound and beat the 

prediction for it.  You can also use 

something, these models will do something 

called a "consensus prediction." 

And then I'm just going to pop these 

up here.  This is the conceptual model for my 

chemistry brain to wrap around.  If we 

consider the screen to be the universe of 



chemicals out there, and each of these circles 

represents the training sets for the different 

models, if we have a compound that we predict 

but it lies outside here, we're outside the 

domain of applicability of all of these 

models.  If we jump in here, we can apply all 

of the models. 

Now, how do we determine whether a 

particular chemical lies within the domain of 

applicability of this, of these different 

packages? 

It's interesting, Multi-CASE 

actually has something, what they called 

Biofors, okay, so it predicts and it tells you 

in the report, we've seen these, this.  This 

in this Biofors.  It also tells you if it's 

seeing fragments that it doesn't know, okay?  

So it's unknown fragments. 

If we end up with two, three, or 

four unknown fragments associated with a 

Multi-CASE prediction, most likely that 

compound lies outside of the domain of 

applicability. 

Okay, Leadscope has a nice algorithm 



built into it, and it does a domain analysis, 

and it will actually physically tell you, in 

the report, whether it lies inside the domain 

or not.  Okay, so if it's outside the domain, 

it says, "Not in the domain."  If it's in the 

domain it will give you a probability of that 

particular compound being positive. 

MDL QSAR, it's a little bit 

different.  It has essentially -- it gives you 

a probability of falling into the set of 

positives or negatives associated with the 

training set.  If the probability gets below 

about.6, we treat that, in our office, as a 

"no call."  So we think it lies outside the 

domain. 

Now, these are statistical models 

that have the training sets that Ed Matthews 

and others are developing.  DEREK for Windows 

doesn't have a training set per se, but you 

can thin of it as having a domain.  Really, 

the domain is the sum total of all the 

different alerting features that they have 

developed over the last I don't know how many 

years, 20 years, 30 years?  (Laughter) 



So that's their domain.  And it will 

tell you, actually -- it will either give you 

a predication, we've seen this before, this is 

a chromosome elaboration.  It will give you 

references so you can go into the literature 

and pull back information to make a judgment 

of whether that really applies to your 

particular compound. 

If your compound doesn't have any of 

the alerting features, it kind of shrugs its 

shoulders and it says, nothing to report.  

It's not a negative, it just hasn't seen 

anything.  Okay, so if it drops down and says, 

nothing to report, we throw that one out of 

our analysis. 

So how do you handle all this?  

Bring it all together?  Well, there's 

different ways of thinking about this, 

something called "consensus predictions."  You 

know, you call something overall, give it a 

positive or negative call, if all or a 

majority of the software packages give a 

positive or negative prediction.  Okay? 

There's also what I think I've kind 



of termed as a "modified consensus 

prediction," and I'll talk about that in the 

next slide. 

This is just a made-up scenario.  So 

on the top, we have a consensus prediction 

model.  Obviously, if you have a number of 

alerting features you'd call this positive.  

Same thing if you have negatives across all 

your models, you'd give it a negative. 

You get into a little bit of an 

issue of you have one alert and a negative 

call.  The other ones have dropped out for 

some other reason, not able to predict, and 

not in the domain.  What do you do with this 

one?  In a consensus prediction it's a "no 

call."  You don't know which way to drop that 

particular compound. 

The way we look it in our office is 

a little bit different.  We have modified 

consensus prediction.  Obviously, if you get 

something that's predicting positive across 

all of these different models, pretty strong 

indication that you have a potential issue 

that you may need to take care of, okay?  So 



you can kind of hang your hat on that as well 

as with all negatives. 

It's a little troubling, again, when 

you have both positives and negatives.  As we 

are charged with ensuring the public safety, 

our team will take a look at this, and look at 

this particular scenario, where we may have 

the positive versus the negative, and these 

other compounds, or these other systems that 

drop out, we'd actually look at this as a 

positive, okay, prediction for that particular 

compound.  And we'd take that information, 

along with all of the reports and things that 

are generated.  We'd talk about it amongst 

ourselves to ensure that we got the 

appropriate information out of these, and then 

we go back and have a conversation with our 

toxicologist.  It's a very back-and-forth 

process. 

I don't have a nice report generated 

up.  We do write memos, but it's back and 

forth with our toxicologist, okay.  And 

they'll take that information and synthesize 

it together with whatever data that they have, 



plus human exposure.  We've always got to get 

exposure into this process somewhere along the 

line. 

As you can see, if we look at the 

processes that I had on the last screen, you 

can imagine that these are somewhat framework 

dependent.  If you are into drug screening, 

for example, you have a thousand chemicals 

that you did in a combinatorial library, and 

you just ran your models against this. 

You wouldn't necessarily want to 

remove a product or a particular compound 

because it predicts positive in one QSAR 

model.  You may say, okay, I'm going to take 

that, I'm going to move it forward, but I'm 

going to segregate it and have somebody do 

some additional testing on it.  If a set of 

compounds that came in and said, oh, we've got 

positive prediction across all of these 

models, you might want to say at the drug 

development stage, we're going to have an 

issue that.  You pull them off to the side, 

you may not pass those forward.  Okay? 

Again, from a regulatory 



perspective, if we have one positive it may 

trigger additional levels of action.  We may 

go in and look at structural analogs, or the 

toxicologist may do that.  We may actually go 

back, depending on the information that we 

have available, to the stakeholders and say, 

hey, this is the information we have at hand, 

here's the predictions.  This is why we think 

the predictions are right.  Here's the 

information that we got from an analog 

approach -- we would like to do this specific 

test.  Okay? 

And that leads me into a case study 

that I think you'll find interesting, a little 

application of kind of what we do. 

We had something come in, this is an 

oxygen scavenger for a plastic material.  It 

keeps your juice fresher, okay?  It kills off 

the Maillard reaction, for the chemists that 

are in the room. 

All right, low exposure.  Okay, this 

particular impurity we had was about.6 

micrograms per person per day, so it was a 

very low exposure material.  Our toxicologist 



looked at this and said, we have a potential 

developmental hazard here.  Okay?  We don't 

have any data for it.  What can you do for us, 

as the QSAR team?Well, we went back and we did 

a couple of things.  One, we contacted our 

colleagues over at CDER and asked them to run 

it against one of their models for 

developmental endpoint, which predicted 

negative for a developmental hazard.  We also 

took that particular compound and we did a 

structural similarity search.  We were going 

for that structural analog -- where have we 

seen this type of a material before?  We used 

Leadscope and our outside resources such as 

ChemIDplus.  We weren't able to find any 

analogs with the data type that we're 

interested in, okay, developmental 

information. 

So what we did is we went back to 

our toxicologist and said what are the 

alerting features in this particular molecule?  

What are you really concerned about?  And what 

he came back was, well, we're looking at the 

isoindol. 



So what we did was go and we did a 

substructure search.  We look for compounds 

that had these substructures.  We identified a 

whole class of compounds with these structural 

features in them.  And it was very interesting 

that the literature that we pulled back from 

these materials was very mixed.  Okay, we 

actually had compounds which had these 

structures that were essentially inactive in 

the endpoint of interest.  Then we have 

compounds, which I've shown here -- most of 

you are familiar with this one, thalidomide, 

which is very active in the developmental side 

of things -- and this compound here, EM-12, 

which is actually more potent than 

thalidomide, okay? 

So, in this case study our QSAR 

results were inconclusive.  We have a 

prediction that says it's potentially 

negative.  However, due to the overwhelming 

information that we had in our files, we went 

back and actually asked our stakeholders to go 

do a test.  And from all the information that 

we pulled back from our structural analog 



search, our toxicologist was actually able to 

develop, I won't say a protocol, but he chose 

which species would be most sensitive for 

these types of materials.  So it was a 

Himalayan rabbit, and we did these studies 

here, 20 dose groups, full macro and 

microscopic examination.  They came back about 

a year later, there were no treatment-related 

findings for this particular compound.  Okay? 

So we went ahead and were able to do 

our safety evaluation on this particular 

compound and move forward, although it took an 

extra year or so to do it, but we had a good 

story to tell. 

So what's the future of in silico 

tools look like?  Well, there's a couple of 

things that we learned from that last example, 

is that we rely pretty heavily on our 

institutional knowledge.  That's a good thing.  

It's all right.  But our institutional leaves.  

I will be retiring someday, not too soon, most 

likely, but I'll be retiring someday.  So we'd 

like to decrease that reliance on 

institutional knowledge. 



And, obviously, from that last 

experiment that we did, or the last analysis 

that we looked at, there are some things -- 

substructure is not the whole story, as Chihae 

and others are pointing out.  Substructures 

are important, but there's something linking 

those two substructures.  So there's something 

else going on in there. 

So what other information could we 

link back together to help us make these types 

of decisions? 

So in the last three years we've 

been working with Chihae and others to develop 

the chemical evaluation and risk estimation 

system for our office.  It's a food additives 

knowledge base, and it captures, hopefully, 

our institutional knowledge.  It's chemical 

centric, it contains structured data with 

controlled vocabulary, so we can go back and 

we can search for information on a particular 

chemical, okay? 

Not only toxicity information, but 

chemical information, and also regulatory 

information.  Okay, we want to know where 



we've seen it before, how much are people 

being exposed to it, and what tox data do we 

have on it?  If we've never seen it before, 

okay, what structural analogs could we pull up 

for that particular material?  And have we 

seen those structural analogs before?  And how 

is it regulated.  Okay? 

This system is web-based.  It's 

going to provide desktop access, both to our 

internal data and our external data from other 

sources.  We're collaborating with our 

colleagues, Ann Richard down at the EPA, 

DSSTox, as well as the Tox21 project, NTP and 

others.  It allows you to do structural analog 

searching and data retrieval so we can do 

those analyses that we just talked about. 

QSAR models -- okay, these are 

actually the mode of action models that Chihae 

was talking about, and I'm not going to go 

into depth on those, but I'm hoping those 

models will help us make that link between 

those substructural features that we talked 

about with the thalidomide example, okay, as 

well as a threshold of toxicological concern 



approach to evaluating food additives from a 

post-market side of things.  Typically, we're 

working on the side of pre-market.  We look at 

it before it can go on the market.  They have 

to come to us, okay?  But what happens after 

it's on the market?  Things change.  Science 

changes.  So we need to keep up with that. 

This is a schema for the workflow.  

We have a submission, it can come, so our 

pre-market review portal.  We have our 

knowledge base, we can find where that 

information is, what have we said about it 

before?  If we don't have a lot of 

information, we can look and use those in 

silico tools in our decision support.  And 

that information gets pumped back into the 

knowledge base.  So when somebody comes back 

in and says, oh, I like that compound there, 

but I want to expand the use.  Or we get 

something, a lot of times people come in and 

we do what we call "me too's" -- company A 

says, oh, I manufacture this product, and they 

put it on the market.  Company B says, I can 

make that stuff.  I'm going to market it, too.  



So when company B comes back in, we've already 

got that information laid out. 

Okay, from a post-marketing side, 

literature information.  We're updating 

exposures, et cetera.  You can use it from a 

post-market side.  You could set up a semi- 

automated comparison of, say, an acceptable 

daily intake and an estimated daily intake, 

okay, and look at that ratio.  Then the EDI 

exceeds the ADI, you can have it raise a red 

flag for a toxicologist or a chemist to look 

at that information and see if we need to do 

any additional regulatory action on that 

particular molecule. 

Part of the CERES paradigms that 

they're using is that we want to take this 

information, at least the publicly available 

information, and actually share that with you 

guys, the stakeholders.  So, eventually, we'll 

be taking this information and the models and 

putting them out on a website, okay?  And 

through our collaborations with Andrew Worth, 

hopefully he would be able to host this CERES 

system, as well as the collaborations that we 



have with COSMOS.  FDA actually donated the 

whole CERES system to COSMOS, along with a 

fairly good sized chunk of toxicity data for 

food additives that we can use to assist in 

the COSMOS project. 

So we'll hopefully have some of that 

up online, and people can use that.  I don't 

need another gene-tox study on styrene, okay?  

We've got a hundred of them, and I don't want 

to waste my time reviewing one, and I don't 

want to waste your time and money doing 

another one.  So hopefully we get this 

information up on the website, and people can 

look at and say, oh, they've already got 

studies on X, Y, and Z.  You can make 

reference to it in our files so you don't have 

to do any more studies. 

This chart looks very familiar, or 

it should be, from an earlier presentation 

today.  We have our same query compound.  As 

Chihae pointed out, we want to be able to 

categorize this particular material -- what 

are our alerting features?  Take it, run it 

through mode of action classes.  In this case 



we'd run it against the aromatic amines and 

phenols.  We also have a global model for 

predictions.  These predictions will come up, 

there will be a numerical value.  We're 

looking at a probability of being positive, 

okay? 

Within this particular paradigm, 

you're looking at weight of evidence.  Okay, 

at this point in time we have looked at just a 

simple averaging of these numbers to give us a 

prediction.  And anything above.7, we consider 

that positive.  So this one is likely 

mutagenic, okay, and we'd feed that back to 

our toxicologist as another piece of 

information that they can use in a whole, 

okay? 

In addition to that, I did add a 

little box here.  We have our institutional 

knowledge.  We always want to work that in 

there -- what have we seen before on this 

particular compound or class of compounds?  

Okay? 

So, in conclusion, we're using QSAR 

as a hazard identification tool, okay, to 



identify those data gaps, and provide specific 

toxicity testing recommendations to fill those 

data gaps if necessary.  It's a decision 

support tool, all right?  We can do the weigh 

-- the balance.  All right? 

These are not black box models.  I 

didn't talk about that a lot, but they're not.  

You have to understand how they're run, you 

have to understand the reports that come out 

of that and evaluate them to ensure that 

you're actually getting a prediction that is 

worthwhile, okay?  And that's done by our SAR 

team, and it gets reported back to our 

toxicologists. 

We do tend to take a conservative 

approach.  We are a conservative group.  One 

positive may trigger additional levels of 

action, so structural analogs or additional 

toxicity testing, as we saw with the oxygen 

scavenger. 

The CERES system, that's a whole 

other talk.  I could talk another half an hour 

or 45 minutes on that.  We're hoping to use 

that to improve our pre- and post-market 



review processes.  We're going to end up 

consolidating a lot of our chemical structural 

information, physicochemical properties, 

toxicity data, human exposure information, and 

regulatory data -- all in one place.  We can 

go in and get a really quick snapshot of where 

have we seen it before, what have we said 

about it, and what do we need to do in the 

future with it? 

Through our collaborations with 

COSMOS and Tox21 and other collaborations, we 

hope we can use some of that new data in 

interesting ways in the office.  Okay, 

hopefully, we can benchmark some of the new 

high-throughput screening assays against some 

of the tox data that we have in our files, so 

we can provide some molecular-level 

mechanistic insights, as well as metabolism 

knowledge.  I didn't talk about that a lot, 

but that's something, I think, that's going to 

be coming up and become more and more 

important in the years, about how you relate 

metabolism and incorporate it into QSAR and 

structural analog approaches. 



And I'll leave you with a handful of 

references.  Some of them are 

oldies-but-goodies, Cramer, Ford and Hall 

being one of them.  I met Greg Cramer.  He's 

still alive.  He's in Washington making wine.  

But I don't think he quite understands how 

much his name and how much influence that that 

particular paper has had on the regulatory 

environment. 

Thanks for your attention, and if 

you have any questions, happy to answer them, 

or we can wait till the roundtable.  

(Applause) 

DR. BOYER:  Thanks, Kirk. 

DR. BLACKBURN:  Well, thanks for the 

invitation.  I'm really pleased to be here 

today.  And, if you'll notice, there's another 

name on the slide set, and this is Shengde Wu, 

who is the medicinal chemist who works very 

closely with our team.  And he was very 

helpful to me in terms of putting these slides 

together, and we'll also bring him up for the 

panel discussion in case folks have very 

detailed questions on chemistry or metabolism. 



So what I would like to talk to you 

today about is some background to how we're 

approaching structure activity relationships 

at Procter & Gamble, and then illustrate that 

with a PEG cocamine case study. 

What I won't be doing today is 

advocating for a particular risk assessment 

for PEG cocamine, or talking about that 

toxicology data in any detail.  I just wanted 

to use this as an example of interest to show 

how we could apply our structure. 

You've heard a lot -- these are 

older definitions, but you've heard a lot 

today about QSAR, where you have a statistical 

relationship and make a prediction.  The area 

that Procter & Gamble is currently most 

focused on is in the structure activity 

relationship read-across area, which involves 

a lot of detailed expert opinion and 

evaluation. 

We may use some QSAR models, but we 

generally bring those in just as a part of the 

overall weight of the evidence.  And, frankly, 

many of the chemicals we look at are outside 



of those chemical domains.  So we're really 

not currently focused much on QSAR. 

So this is from a publication that 

Shengde is the first author on.  We've made 

copies available to the panel, since we won't 

have time to go through this in detail today.  

For copyright reasons, we couldn't make those 

available more broadly. 

So, the reason we really got into 

developing this framework is P&G had been 

doing SAR assessments for awhile, and then 

when we asked the question, retrospectively, 

were the rationale for the choice of analogs 

transparent?  Could we reproduce those 

assessments?  Could three independent P&G 

toxicologists, starting with the same set of 

information, come to the same conclusion?  And 

we weren't really that comfortable with the 

answers that we got. 

So we reached out to the medicinal 

chemists in our group and said:  Can you help 

us develop a structure that will facilitate 

this being very transparent and also very 

reproducible?  And so that was really the 



genesis of this. 

So, in this system, we get requests 

from various business units to provide 

assessments for potentially a missing data gap 

for a chemical that they're interested in 

assessing.  So it comes into a central group, 

and a group of chemists actually define the 

search strategy for what would be an 

appropriate way to look for analogs, either 

based on substructures, fragments, or overall 

similarity search. 

It goes out, those results are 

brought back, and then all of those potential 

analogs get a detailed review by the chemists 

before they would even be made available to 

our toxicology group.  And a big part of that 

assessment involves a consideration of 

metabolism pathways, which we'll talk about a 

little bit more in detail. 

We've found that toxicologists, at 

least in the P&G experience, tend to be a 

little bit more creative in their choice of 

analogs than the chemists are comfortable 

with, so this provides a system to really reel 



people back in and make sure we're all in 

agreement. 

So this is the tree, the decision 

tree, that Shengde has put together, that's in 

the paper, that takes the chemist through a 

series of questions related to the 

physicochemical property similarity, 

reactivity, and metabolism.  And we'll talk 

about the details of this in the next series 

of slides. 

But the end result is that the 

toxicologists are going to get a series of 

analogs that are going to be pre- ranked by 

the chemists.  And they'll be labeled very 

clearly as either they're suitable for 

read-across, they're very similar.  "Suitable 

with interpretation" means that there are key 

points the chemist has called out that really 

need to be assessed and addressed in order to 

move forward.  Sometimes that's related to 

having a wide range of physicochemical 

properties that may impact absorption.  So you 

really need to factor that into your risk 

assessment. 



There may be a clear "not suitable" 

determination, or it may be "suitable with 

precondition," where you have to go out and 

demonstrate with data some particular aspect 

of the assessments. 

So, when the chemists go through and 

evaluate this, they look at chemistry, and 

there's a metabolism evaluation.  And then at 

the end of that, there's a toxicity data 

review and an overall evaluation of the level 

of uncertainty in the assessment. 

So, for the chemistry evaluation 

step, we do do DEREK alerts for both the 

structure of interest and all of the analogs 

to see if we're seeing a reproducible pattern 

of alerting structures.  So, if we saw an 

alert on some of the analogs and not others, 

that would automatically be a flag that we've 

clearly missed something -- so not to make any 

inference that an absence of alerts equates to 

safety, but just as more of a consistency 

check. 

Then the chemist will look at the 

key functional groups on the structure of 



interest and all of the analogs.  And, as 

alluded to earlier, you also have to look at 

those functional groups in relationship to the 

rest of molecule, and to other functional 

groups.  So they'll look very closely at 

things, for example, the position of 

double-bonds. 

And then you've heard about the ACD 

Lab software earlier.  We use that to predict 

the physicochemical properties for all of the 

analogs if experimental values are not 

available. 

Then we do a very detailed 

metabolism evaluation.  And what they're 

really most interest in this is if it would be 

possible for the structure of interest to 

metabolize into a reactive metabolite.  And 

that pathway might not be present with one of 

the analogs.  So you could be generating 

something with the potential for greater 

activity with your structure of interest, and 

your analogs wouldn't necessarily follow that 

same pathway.  That's the major concern that 

we want to make sure that we capture. 



So, in the evaluation of metabolism, 

it's based on the expert judgment of the 

medicinal chemist, along with a very detailed 

literature search for similar chemicals that 

show the metabolic pathway.  And they also use 

predictive software, but they're much more 

confident in predictions when they're 

bolstered with experimental data on closely 

related chemicals that show those same 

pathways. 

And then, in terms of the toxicology 

review, it is qualitative.  We're currently 

working on a tool to actually allow our 

toxicologists to quantitatively score all 

these features to get a composite score, just 

to, again, drive consistency across various 

assessors to make sure we're all appropriated 

calibrated.  But right now the things that 

people look at in the assessment are the 

number of analogs, and their suitability 

ratings.  So obviously, if you have a large 

pool of suitable analogs you're going to be 

more confident than if you don't. 

Biological concordance across the 



analogs for all of the toxicological 

endpoints.  So I emphasize to our 

toxicologists, if you have an analog that has 

an outlier response, it's showing a different 

toxicity than the other analogs, then that 

should be a huge red flag for you.  Because 

there's something you don't understand about 

that data set.  And if you can go back and 

have a well documented, clear rationale for 

why that chemical doesn't fit, you might be 

able to move forward.  If you can't do that, 

then we encourage people to say, you've got a 

high level of uncertainty, and you need to 

bring more data to the table to move 

forward.Sometimes you'll have corroborating 

data actually on the structure of interest.  

So you may be missing one toxicological 

endpoint, but you have other toxicity data we 

say you can use as "anchor data" to compare 

side by side to the analogs and make sure that 

matches up. 

If you know something about the mode 

of action of the analogs, that can really 

increase your confidence that you're not 



missing something.  Because if you know the 

mode of action, you'll be able to link that, 

likely, to a particularly metabolic pathway, 

and it really just supports the whole story.  

And, again, the quality of the study data on 

the analogs. 

And I would actually like to say 

something a little bit provocative to this 

audience.  And after working with these 

assessments over and over again, I'm starting 

to get to the point where, if you have a 

really high quality analog data set, you 

almost have more confidence than if you have a 

single study on your structure of interest.  

Because we know there is so much related to 

species-to-species variability and lab-to- lab 

variability.  But when you have this highly 

networked data set, and it's all consistent, 

it almost makes you feel better. 

So, the second publication that I've 

handed out to the panel, which I won't go 

through in detail -- and I'll disclose right 

at the beginning that it's a relatively small 

data set.  But we had really wanted to test 



our ability, once we developed this framework, 

to see if it really improved our ability to 

come to the same decision across multiple 

toxicologists, and also how well we could 

predict the actual data. 

So we went out and we did blinded 

case studies, where we had data sets that were 

checked by a totally independent group to make 

sure that there was existing toxicology data 

on the systemic tox endpoints of interest.  

And then those chemicals were distributed to 

our toxicologists.  And the only thing they 

got was the chemical structure, phys-chem 

properties.  They got DEREK alerts, but those 

were blinded so that the alerting fragment was 

not disclosed.  So they couldn't go back and 

then try to guess what the structure was. 

And they were asked to give their 

prediction of gene-tox plus or minus, 

repeat-dose toxicity; to estimate a surrogate 

"no observable adverse effect" level from the 

data, developmental toxicity, to predict 

whether or not it would be the critical effect 

driving the risk assessment.  And if the 



answer was yes, to estimate a surrogate "no 

effect" level, and the same thing for 

reproductive toxicity. 

And in those 14 case studies, one we 

showed that our toxicologists could now come 

to the same conclusions independently, so we 

felt like the framework had really moved 

things forward.  And, secondly, at least in 

this group of examples, we didn't have any 

missteps in terms of things that wouldn't be 

in a conservative prediction.  Sometimes, 

where they felt comfortable, it resulted in a 

lot lower exposure than the bona fide toxicity 

data would have suggested, but we didn't have 

any on the other side of the equation. 

So, based on the case studies, we 

really felt like we had moved our internal 

confidence forward in being able to show we 

could do this in a reproducible fashion, that 

we could describe the rationale in a 

transparent way, and that we had been able to 

develop assessments that were conservative. 

And I think the other thing that was 

very important to us internally was to give 



the toxicologists the tools to say when they 

shouldn't make that leap -- which sometimes 

was not that comfortable for them.  And being 

able to go back to the chemists and have an 

explanation of, well, yes, this chemical looks 

very similar to that chemical -- but, you 

know, you have to look at the relativity based 

on the position of these substituents, or 

you've got a divergent, potentially, metabolic 

pathway. 

Now I'd like to get into the PEG 

cocamine case study which I was asked to 

present today.  And many of you may actually 

know more about this case study than I do, 

because I wasn't involved with it 

historically.  But, again, I'd like to 

emphasize, I want to use this to talk about 

the P&G framework for doing read-across, not 

to advocate for any position on the safety 

assessment.  And I also won't be getting into 

the toxicity data on the analogs in any great 

degree.  

DR. BLACKBURN:  Shengde, we have a 

chemistry question.  Can you come up? 



I think this representative 

structure was taken from the CIR submission. 

SPEAKER:  Can you repeat the 

question, please? 

DR. YANG:  You're missing the oxygen 

-- 

SPEAKER:  There's no PEG. 

DR. YANG:  This is (inaudible). 

DR. BLACKBURN:  Oh, yeah.  Oh, okay.  

We'll get into that.  I understand your 

question now. 

DR. YANG:  I'm sorry. 

DR. BLACKBURN:  So, in fact, that's 

important -- 

DR. YANG:  Is it a PEG or is it a -- 

SPEAKER:  Could you speak -- could 

you repeat the question, please? 

DR. BOYER:  Karen -- 

DR. BLACKBURN:  Oh, she was saying 

this is not ethoxylated.  And she's right.  

But this structure is actually by the 

nomenclature called "PEG-2," and it ended up 

in the grouping based on that nomenclature, 

which is inaccurate from a chemistry 



perspective.. 

And, yes, we will talk about that.  

I'm sorry, I thought we had made some other 

mistake that had totally bypassed us.  But 

we're aware of that. 

So, on  ethoxylated fatty amines 

synthesis -- and I actually had put this -- 

how do I turn this on?  Oh, okay. 

I had actually pulled this up to 

help us understand.  So, this first -- 

REPORTER:  Can you stand at the 

microphone, please? 

DR. BLACKBURN:  This first reaction, 

this first step, results in the smallest group 

members of this class, which the nomenclature 

calls PEG-2s, and we've been very interested 

in how they were commercially synthesized, 

because our question was would you necessarily 

get hydroxylation at both of these positions, 

or could you get this as two -- and 

ethoxylated group down here. 

And, based on the way these are 

commercially made, generally this reaction 

runs to completion.  So this is the structure 



that you're going to end up with.  So the 

analogs that are not ethoxylated are going to 

be more uniform in terms of the substitution 

than when we get down here. 

The second phase actually requires 

catalysts.  And these two chains may not 

necessarily be equal, and you are going to get 

a distribution of ethoxylated chain lengths.  

And as Chihae pointed out, if you stop the 

reaction here, we're going to get the things 

that are called by the simplistic nomenclature 

as the PEG-2s, and they're not ethoxylated. 

The other thing we really need to 

keep in mind as we go through this is, when we 

talk about PEG-4 or PEG-8, PEG-10, it's not a 

single chemical entity, but it's going to be a 

distribution of chain lengths.  So, just a 

reminder. 

And then I put this slide up because 

many of our analogs at the other end are 

tallow derivatives rather than the cocoa 

derivatives.  So to just talk about what the 

major difference is, depending on the source 

of the fatty material, the cocoa derivatives 



are the ones that were of interest to the case 

study, and many of the analogs are tallow.  

And they skew longer, in terms of the carbon 

chain length, and they have a higher degree of 

un-saturation.  However, if it's a tallow and 

it's hydrogenated, you're not going to have 

this un-saturation, but they will be larger.  

Although there is some overlap, these things 

are definitely bigger. 

So when we go through, in terms of 

how we apply the process, when I take this to 

Shengde, I mean, the first reaction I get is, 

well, you know, from one end of this group to 

the other, there are very significant 

differences in both chemistry, possibly 

predicted metabolism, and certainly in terms 

of physicochemical properties. 

And so we, according to our 

methodology, we could not jump to doing one 

assessment for the whole group, but we first 

needed to segment the group into groups of 

analogs that would meet our criteria for 

read-across. 

So the initial grouping was 



primarily based on the ethylene glycol chains 

rather than the fatty amine because of the 

potential impact on reactivity, metabolism, 

and physicochemical properties.  Although the 

impact of the amine chain length was not 

ignored, it was secondary. 

The other criterion that was heavily 

considered when Shengde put these groups 

together was based on the literature on 

ethylene glycol.  When you get out beyond 8, 

there is really no evidence of metabolism.  So 

he thought it was very important to segregate, 

at least initially, shorter ones from longer 

ones at that break-point. 

So I'm going to show you a series of 

slides, and in the slides you'll see that the 

PEG cocamine members are shown in red.  And as 

we progress through the subgroups, we'll see 

that there's overlap, and we'll continue to 

see those PEG cocamines track through, and 

you'll see whether or not they were considered 

a suitable analog for the other PEG cocamine 

within that group. 

And then, again, keep in mind that 



the majority of the structures are 

representative structures that, in reality, 

represent a distribution of chain lengths. 

So here is the misnamed PEG-2 

cocamine.  So this was the -- when you see 

"SOI," in our terminology that means 

"structure of interest" for the read-across 

assessment.  And then the analogs that we 

found that had some toxicity data are this 

tallow amine.  And, again, we talked about the 

difference between the cocamine and the 

tallow.  This is going to be longer.  It's 

going to have some double bonds in here. 

And this is the other analog, which 

has more overlap in terms of the chain length 

of the fatty material, and is also not 

ethoxylated here. 

And then the PEG-4 cocamine, here we 

bring in this oxygen group that Dr. Yang was 

worried about.  And he has marked this as 

"suitable with interpretation," because there 

is a possibility to generate some divergent 

metabolites here.  And we'll talk about that 

more later. 



So, again, tracking this through, 

then the PEG-4 cocamine, which was another one 

in this group of interest -- and here you see 

the PEG-2 cocamine from before.  And again, 

he's warning us that to leap between these two 

requires interpretation.  And again the analog 

from the previous slide. 

Then when we drop down here, we 

finally get into an analog that he's said 

really is suitable for use here, which is the 

PEG-8 hydrogenated tallow amine.  So, again, 

this chain is longer, so later in the 

assessment we would need to consider the 

potential for physicochemical differences.  

Since it's hydrogenated, we're not going to 

have the double bonds.  And since it's a 

PEG-8, we're going to have some of the 

distribution in the shorter chain length where 

we might expect similar metabolism here, as 

here. 

Then we have this one, which is the 

tallow amine phosphate ester, which has this 

phosphate group here.  So in order to bring 

this into the assessment you would need to 



either assume or confirm that you're going to 

have hydrolysis of this phosphate group. 

Then, moving on to the next subset, 

so here again we have our structure of 

interest is the PEG-10 cocamine.  So we're 

starting to move into the area where part of 

this distribution is likely going to be too 

long to see significant metabolism.  And he 

has as suitable analogs the PEG-8 hydrogenated 

tallow amine, which we talked about before.  

This is the PEG that was on the previous slide 

that's part of the actual set of interest. 

This material, which has both 

ethoxyl and propoxyl groups -- which has a big 

impact on the physicochemical properties -- 

Shengde is saying he doesn't expect a lot of 

impact on reactivity.  And you can query him 

about that later, if that's of interest to 

folks. 

The PEG-4 cocamine -- remember, we 

saw that previously -- now it's "suitable with 

interpretation," because it's much smaller, 

likely more extensive metabolism could be 

expected up here.  And again, this phosphate 



material, which we mentioned previously. 

Then here's the fourth group.  Now 

we're starting to get very large.  The PEG-15 

cocamine, where there is likely -- we're up in 

a size range we're not expecting much 

metabolism here.  The PEG-10 cocamine, where 

we're expecting a pretty similar distribution. 

This one, which we've brought in 

from the previous slide, which is smaller, and 

also has these propoxylated groups.  And this 

one also you've seen before.  Again, smaller, 

likely the potential for more metabolism at 

the lower end of this distribution. 

So now, to summarize briefly the 

date -- so, remember, in our framework the 

first thing we were to do is to check all of 

these for DEREK alerts.  And when we looked at 

the DEREK alerts, what we found is for the 

groups that have the ethoxylated group -- so 

we're not talking about the misnamed PEG-2 

materials -- we get an alert for 

nephrotoxicity based on ethylene glycol.  And 

so we could say that if the ethoxy chains are 

metabolized, as the PEGS are, to yield acid 



metabolites, it's reasonable that these 

chemicals could show high-dose nephrotoxicity. 

When we get to the data comparison 

stage, it's very clear that these materials, 

because they're so irritating, cannot be 

tested at doses that would be high enough to 

reveal these effects.  So when you look at the 

NOELs for the PEGs, and the effect levels 

where you start seeing nephrotoxicity, the 

alkyl amine ethoxylates are just too 

irritating to the GI tract.  You can't get up 

into this range, although it would be a 

reasonable hypothesis that if you could test 

that high, you might see that. 

Across the class of the PEG 

cocamines and their analogs, there are really 

significant differences in physicochemical 

properties that could impact bioavailability.  

Specifically with the longer carbon chains and 

amine chains, we see increases of molecular 

weight.  In addition, with greater 

ethoxylation you'll have an increase in 

polarity, which may offset some of the effects 

of molecular weight. 



These factors can impact both 

bioavailability and excretion.  So what we 

would tell our toxicologists is, in the back 

of your mind keep this is mind when you're 

looking for potentially any trends in the 

toxicity across analogs.  And if you're seeing 

any kind of trend, for example, a decreasing 

toxicity as you get up into higher molecular 

weights, you would definitely need to take 

that into consideration when you decided how 

you were going to finally apply the data. 

This is a slide from Shengde.  And 

now we're talking about the next step where 

we're going to talk about comparative 

reactivity. 

So if we assume for the moment that 

there's not going to be any metabolism, he is 

contending that if we take metabolism off the 

table, this group and this group should have 

very similar reactivity, based on the fact 

that these are considered isosteric 

replacements.  Remember, Dr. Yang talked about 

molecular shape and volume, distribution of 

electrons.  But we know there's likely going 



to be some metabolism of the smaller ones. 

Now, I know the panel had been very 

interested in ethylene glycol.  And Shengde's 

assessment is that, by analogy to the 

polyethylene glycols, this is not anticipated 

to be a major route of metabolism.  Because, 

first, the PEGs are not very extensively 

metabolized.  We do know that they produce, in 

the end, oxalic acid, which is a toxic moiety 

to the kidney, particularly with the shorter 

chain lengths.  But, really, the current 

evidence supports that this is the result of 

formation of acid metabolites from 

hydroxylation -- and we'll show that 

pictorially in a minute -- and not via the 

ethylene glycol pathway. 

And ethylene glycol has not been 

demonstrated to be formed as a result of the 

PEG metabolites.  That's not to say that small 

amounts couldn't be there.  It's just that 

they have not been able to be detected with 

current methods.  And, in fact, in house we 

tried to find ethylene glycol, and our 

chemists weren't able to pull it out of any 



background.  So it could be there, but it's 

not in any large amount. 

So, on the metabolism of the PEGs, 

this is illustrating, you know, that we have 

these two potential pathways.  This is where 

you're going to form the ethylene glycol, and 

it doesn't really look like this is happening 

to any great extent. 

By analogy to the studied 

polyethylene glycols, if this is less that 

eight units, we would expect, potentially, to 

form some of these acid metabolites that 

ultimately yield oxalic acid and cause the 

kidney toxicity at very high doses, which we 

haven't been able to achieve with these. 

And we talked about this briefly, 

about the comparative reactivity of the PEG 

cocamines and the analogs, and the tallow 

versus coconut, and chain lengths skewing 

longer, and the degree of un-saturation being 

greater in the tallow if it's not 

hydrogenated.  And this could potentially form 

epoxides when metabolized.  So we're 

definitely not ignoring this, it just wasn't 



in the first criterion in the grouping. 

So we talked earlier about how we 

prefer to have direct metabolism data, and not 

to rely completely on the in silico 

predictions. 

In this case, because there is a lot 

of good data on both fatty amines and the 

polyethylene glycols, and these are quite well 

understood, we had a lot more confidence in 

predicting the metabolism of these alkyl amine 

ethoxylates than we would have in the absence 

of this data.  If we were totally relying on 

in silico predictions that would have been a 

lot less comfortable place to be. 

So, by analogy to these materials, 

this is the prediction of the metabolism for 

the alkyl amine ethoxylates, where we, for the 

shorter chain lengths -- again, less than 8 -- 

we would say that there could be oxidation 

here to yield these acid metabolites which 

could be toxic at high doses.  And, clearly, 

we can have metabolism down at this chain. 

So this is the general scheme.  

During the panel discussion, if people have 



detailed questions on either the chemistry or 

the metabolism, Dr. Wu would be more than 

happy, I'm sure, to discuss with you. 

So, potential differences across the 

analogs, we've already talked about this.  The 

hydroxyethyl groups, rather than the 

polyethoxyl groups -- specifically, the PEG-2 

cocamine and those analogs -- you're not going 

to have either scission because it's not 

there.  So you wouldn't potentially produce 

these metabolites.  And we also mentioned the 

possible formation of the tallow epoxides at 

those unsaturated bonds. 

So, in terms of toxicology data for 

analogs, in addition to what the panel saw in 

a previous submission, we went out and looked 

to see what other data are available.  And 

we're relying primarily on two U.S. EPA 

submissions.  And Ivan has copies of those if 

they're of interest to people.  They're not 

copyrighted. 

And particularly this EPA submission 

on the alkyl amine polyethoxylates -- and we 

really have relied on EPA as the authoritative 



source on this.  We don't have the actual 

toxicology studies. 

And then there was a subsequent 

submission on this phosphate ester material. 

So, to facilitate the easier 

visualization of the data for the analogs, and 

because I'm not going to do a risk assessment 

for these materials, in the next slide I'm 

only going to show the rodent data.  For some 

of the chemicals there were dog data.  They 

weren't divergent.  And I'm only going to show 

"no observable effect" levels.  I'm not going 

to get into the discussion of what's adverse 

and what's not adverse. 

So I'm not advocating that the 

values on the next slide are the appropriate 

ones for a risk assessment.  But in order to 

try to get everything together in one spot so 

we can look at it, I simplified it this way. 

So these are the data we had to work 

with.  So for the alkyl ethoxylated amines, so 

we have a carbon chain length that's 

reasonable.  Again, these don't have the 

ethylene glycol groups.  They're not -- these 



are those short ones that really are 

questionable if they should be called PEGs.  

And we do have a repeat-dose "no effect" level 

in the rat.  It's a 90-day study. 

This next one, which is actually the 

PEG-2, it has the cocamine chain rather than 

the -- our chain length here, the 13 to 16.  

And we have a reproductive toxicology study, 

with the "no effect" level. 

This, again, is one of these little 

ones.  So in Shengde's scheme, these three 

kind of go together. 

And this is the tallow.  So it's 

longer.  Pretty much a complete gene tox 

package.  "MN" means micro-nucleus test.  We 

actually had two rodent 90-day studies, the 12 

mg/kg NOEL is the newer study. 

The phosphate ester, we've got 

developmental and reproductive toxicity "no 

effect" level. 

This PEG-8 hydrogenated tallow 

amine, just an Ames test. 

PEG-15 tallow amine, Ames and in 

vivo micro-nucleus.  Again, a repeat dose, "no 



effect" level from a 90-day study, which is in 

the same ballpark as these.  Reproductive 

toxicity, NOEL, which is in the same ballpark. 

This propoxylated material, there's 

only a 28-day study, so it's shorter.  So we 

might expect this "no effect" level to be a 

little bit higher, not completely out of line 

with these others.  This is relatively 

consistent. 

So what we're seeing is really, 

regardless of the degree of ethoxylation or 

chain length, at the doses that were tested -- 

which were very much limited by the irritancy 

of these materials in the GI tract, where if 

you go up a little bit higher you start to see 

a lot of deaths. 

The NOELs for repeat-dose toxicity 

are similar in magnitude.  The primary effects 

are GI irritation, foamy macrophages, 

histiocytosis.  I know this was discussed at 

some length in your submission.  Decreases in 

body weight and food consumption. 

No genetic toxicity.  We're not 

seeing an teratogenicity.  In reproductive 



studies there were some findings.  These 

mostly were things like smaller litter size, 

and reduced body weight.  And on two of the 

category members, the effects on reproductive 

performance were marginally lower than the 

repeat-dose toxicity values.  And in one, it 

seemed like the effects were associated with 

frank toxicity in the paternal animals. 

Again going back to this ethylene 

glycol question, as we talked about, they may 

show common acid metabolites which could, in 

theory, be linked to renal toxicity and 

developmental toxicity, if they could be dosed 

at sufficiently high levels.  These ones in 

this range great than 2, less than 8, we might 

expect to see this toxicity.  But irritancy 

was clearly limiting. 

So these are just the conclusions 

from the U.S. EPA, where they really concluded 

that the toxicity database was adequate to 

support the use of the alkyl amine 

polyalkoxylates, when used as inert 

ingredients.  There was no evidence that they 

are neurotoxic, mutagenic, or clastogenic.  No 



clear target organ identified across the 

class.  And they really call out, again, 

gastrointestinal irritation, but no specific 

target organ toxicity. 

So the overall weight of the 

evidence from this SAR assessment, our 

conclusions are that the available analogs 

sufficiently cover the chemical space of the 

PEG cocamines, in terms of showing a wide 

range of fatty amine chain lengths, and 

degrees of saturation, and range of ethoxyl 

chain lengths.  And despite significant 

differences in physicochemical properties, the 

analogs show a consistent pattern of 

biological responses, both quantitatively and 

qualitatively. 

And there are studies of reasonable 

quality -- really based on the assessment of 

the U.S. EPA, since we did not have those 

study reports -- for a range of analogs for 

all major systemic endpoints. 

I didn't talk about the skin 

endpoints in this talk.  We do do a similar 

kind of assessment for skin sensitization.  



But that's done by a different specialty group 

within our company, and they also have the 

luxury of being able to do more in vitro 

testing, for example with peptide reactivity, 

and those chemicals, we're more confident, 

share a common mode of action based on 

reactivity.  So I didn't talk about that 

today.  And irritancy is so influenced by 

formulation, we usually do that separately. 

So, we're considering the 

uncertainty associated with read-across for 

the PEG cocamine group, using the data from 

the alkyl amine polyethoxylates to be low, 

considering the consistency of the biological 

response data across a diverse group of 

analogs. 

And that's all I have to formally -- 

(Applause) 

DR. BOYER:  If we could have the 

speakers come back up to the table, please?  

And we'll open it up to questions, comments, 

reactions from the panel. 

DR. BLACKBURN:  I would like to 

formally introduce Shengde Wu. 



DR. BOYER:  Yes, Dr. Klaassen? 

DR. KLAASSEN:  Yes, I was wondering, 

with all of this data that the EPA, and NIH, 

and the big studies that are going on, the 

Tox2000, or whatever it's called, is this 

database, with their new results, being used 

by any of you people?  Or do you know of 

people that are using them?  And how useful 

has this been so far? 

DR. YANG:  Shall I answer that 

question?  I have used -- we could use -- 

there are two different types of data coming 

out of that Tox21 and ToxCast initiatives.  

One is they have gathered, collected, and 

curated an in vivo experiments.  So, from the 

EPA inside and from the literature.  So, right 

now, they have about a thousand compounds, 

ranging from pesticides to the cosmetics -- 

they actually have 159 cosmetic chemicals in 

the thousand, 159 last time I counted, that 

are showing up in Cosing and PCPC in in vivo 

experiments. 

And that's actually totally publicly 

available through their Tox (inaudible).  And 



it's in my (inaudible) database or it's in a 

Access database, or it's in a (inaudible).  

Depending on what your needs are, you could 

download them. 

The other side of data is from the 

ToxCast phase 1 and phase 2, there have -- the 

phase 1 was 309 chemicals.  The phase 2 is 

about a thousand chemicals.  They do run a 

series of the quantitative high-throughput 

screening assays that can mechanistically 

related.  So though that assays, they actually 

group those assays by going through 

geno-ontology, and have aggregated those 

assays so that people could use it as 

biological assays and descriptors.  So we have 

actually used those to compare the analogs. 

So Karen brought up a very important 

point, that when we actually look at these 

analogs, most important than chemical 

similarity, it has to be biologically 

concordant.  And how do we actually say 

biologically concordant when we don't know 

enough biology to start out.  That's why we 

actually are in this business, because we 



don't have that much data, right?  So then 

that's when you use a surrogate data, assay 

data, right, or related -- relevant by related 

toxicity, other endpoint data. 

And this aggregated high-throughput 

screening assays can be really helpful because 

they are mechanistically oriented.  And so for 

those, we use for the finding what we call 

"biological analogs" instead of chemical 

analogs, then those are -- we could also use 

to describe our models.  It goes into our QSAR 

models, because that way we intrinsically 

include biological information in it. 

So that's how it's been used.  What 

they were trying to do in the beginning was to 

find a signature, biological signature, 

representing if you run this assay you 

understand this molecular mechanism, and 

that's what it could actually represent 

certain phenotypic effects.  And they probably 

-- we probably have more years to achieve that 

goal. 

But this other way around using it 

is more practical. 



DR. KLAASSEN:  Thank you. 

DR. BLACKBURN:  Well, we're -- along 

those same lines, we're considering trying to 

use some of the ToxCast data to see if we get 

consistency when we already have a hypothesis 

based on grouped analogs, that we would expect 

a similar response. 

I think the biggest issue in our 

mind with ToxCast, not necessarily Tox21, is 

most of those assays were based on what was 

readily commercially available.  And a lot of 

those assays, it's not very transparent.  Some 

of them are proprietary, so you can't go out 

and do a ring study and reproduce them. 

So we're cautiously interested.  I 

know the Hamner Institute is doing a lot of 

detailed analysis of that information, and it 

will be interesting to see that when it's 

published. 

But I think, in the end, those are 

not going to be the assays that we end up 

using.  But we're very interested in seeing if 

we can use that to provide additional insight 

into groups of chemicals where we already have 



a hypothesis that they should be acting in the 

same way.  Yes. 

DR. YANG:  So we're actually going 

at it from the -- how can we learn the mode of 

action categories from these assays, 

aggregated assays. 

DR. BLACKBURN:  And I think the 

Tox21 data set is more -- was more 

mechanistically focused a priori.  So that -- 

DR. YANG:  It's easier. 

DR. BLACKBURN:  Yes. 

DR. BELSITO:  So what I've been 

hearing is that there seem to be lots of 

different models out there.  It's like the 

VCR-Beta wars. 

And where do you see this going?  Is 

it going to be, if you're looking at a dermal 

endpoint there will be one model that works 

best for you?  Or if you're working with a 

certain type of chemical -- an amine, for 

instance -- there will be one model that works 

best for that chemical class? 

Where do you see things settling 

out?  Are we going to be VCR?  Beta?  Or both? 



DR. WORTH:  I think when I got 

involved in computational toxicology 12 years 

ago I was hoping to see some de-fragmentation 

of the field.  And, in fact, we've seen quite 

the opposite.  So I think a lot of people 

could be forgiven for feeling overwhelmed and 

confused by the competing, or seemingly 

competing products. 

And I think this is where the 

importance of documenting the model becomes 

really important.  Because, ultimately, at 

least in Europe, we try not to be prescriptive 

in terms of the models that are used, or the 

particular software tools.  So everyone can 

have their own favorites, what they use 

in-house.  That's fine. 

What you're really interested in is 

how does the model work?  What kind of 

chemical space is it applicable to?  And if 

you can get your head around that, then you 

can start to justify why you're using the 

tool.  And then it's less about the tool, but 

the underlying methodology. 

And also, if you start to apply this 



kind of weight- of-evidence, consensus 

building, because you want to rely upon 

multiple models, then you'll truly understand 

were these models built from different areas 

of the chemical universe, or are they just 

covering the same in a different way.  So it 

helps you decide how to use multiple tools. 

So I think the more we can go under 

the hood, if you like, behind the tools, then 

we can start to rationalize their use, and 

demystify their use. 

DR. BLACKBURN:  And I think having 

tools that can be -- it might not be the same 

tool, but having different tools that, in 

composite, can cover the chemical space is 

going to be really important. 

Right now, we don't do a lot of QSAR 

because usually we're out of domain.  But if 

we had tools where we could clearly establish 

for a particular chemical of interest that we 

were within the domain, we knew a lot about 

how they were validated, then I think it would 

be really interesting to move forward to these 

Bayesian decision matrices -- which I think is 



where everybody going -- to really objectively 

say that, one, everybody's decided you're not 

going to have a one-on-one replacement. 

At first, people thought, well, 

we'll develop the validated in vitro test.  

It's going to be the one-for-one replacement.  

Not going to happen.  Not going to one in the 

QSAR method. 

But what you do need are tools to 

effectively and objectively help you evaluate 

the overall weight of the evidence and come to 

a conclusion.  And I think that's how these 

Bayesian methods are really evolving.  I have 

a positive result in this, I have a negative 

result in this, I have this result here, and a 

formal decision matrix. 

DR. YANG:  Yes, learning from the 

data. 

DR. BLACKBURN:  So we, I know, have 

worked, are starting to work in this area 

related to skin sensitization, now that 

there's been a realization there's not going 

to be one replacement test.  So you're 

probably going to have SAR.  You're probably 



going to have peptide reactivity.  You're 

probably going to have data from a cell-based 

system, or several cell-based system, and how 

do you put that together and then turn it into 

a quantitative prediction? 

And I hadn't heard much about 

Bayesian, and then all of a sudden, it seems 

like in the last -- 

DR. YANG:  Few years. 

DR. BLACKBURN:  -- three years 

maybe, it seems like everybody is. 

The other thing that we're really 

learning from ToxCast, I think, is this 

concept of how to use very simplified PK 

models to do reverse dosimetry.  So, one of 

the big things that Hamner is working with EPA 

on is how to translate the in vitro dose to a 

reasonable worst-case estimate of an in vivo 

exposure, without needed so much 

chemical-specific data that's generated in 

animal experiments. 

And I think that's going to be very 

important for all of these different methods, 

is to really be able to understand what your 



internal dosimetry looks like. 

DR. LIEBLER:  So, I have a question 

about the sharing of information that comes 

from industry producers of chemicals, or those 

industries that utilize these chemicals. 

In the pharmaceutical business 

there's this emerged concept of a 

pre-competitive space, where information that 

crosses between different companies that's 

relevant to all is developed and shared, for 

example, on various drug targets, or the 

underlying biology of diseases. 

I'm wondering if there's a concept 

of a pre- competitive space in chemical 

toxicology that would help to flesh out the 

gap between the relatively small number of 

chemicals evaluated in things like ToxCast, 

and the larger chemical space that is really 

sort of the area that industry occupies? 

DR. BLACKBURN:  Has this come up 

(inaudible)? 

DR. YANG:  Well, I think it's one of 

the -- actually, the essence of this 

understanding chemical space of -- you know, 



even from the ToxCast or the Tox21.  So it has 

the pesticides, the food chemicals, and 

cosmetics now, and the industrial, and then 

now it has pharmaceutical.  Although it has 

only, you know, 2,000 chemicals in there. 

If we actually learn enough of the 

structural categories from it, right, and that 

chemical space, how -- at some point, if we 

have at least the major ones covered, then 

some of that could translate into certain 

different industry types:  Cosmetics, 

surfactants. 

The thing is, right now, surfactants 

are really a problem, because the PEG 

cocamine, it has a surface activity.  Some of 

them have a surface activity.  And I haven't 

heard it today. 

And so if you change the chain 

length, hydrophobic chain length to the EO 

chain length, at some point it's -- you know, 

(inaudible) is very different, of course 

they're going to have very different 

physicochemical properties so you can't 

actually put it in the same place. 



And EO and PO are not the same 

thing.  PO is actually hydrophobic, where EO 

is considered hydrophilic.  So these things -- 

we have to understand these things so that it 

can translate to another industry, right? 

And so we have to first cover those 

-- this is why they're actually testing more, 

because to be able to cover structural 

chemical space parts.  And filled enough -- 

you know, we can't really test more.  But if 

we filled enough, then can it translate into 

another, the specific part could translate it 

to cosmetics, consumer products, or to the 

pesticides industry. 

I think that's -- we hope that it's 

feasible. 

DR. BLACKBURN:  Certainly, I think 

the days of a lot of proprietary toxicology 

data are pretty much over.  With REACH, 

everything's going in. 

And I think companies, in general -- 

at least at P&G, we don't have any interest in 

developing any proprietary methods.  Because 

if it's proprietary, how are you ever going to 



convince a regulatory authority that they want 

to accept it? 

So I think 20 years ago there was a 

lot of interest in achieving competitive 

advantage by have something that you did 

better than everybody else, and keeping it as 

a secret.  But now, in the safety arena, I 

think everybody -- well, at least -- I can't 

speak for everybody, but at least in our 

company, our drive is really to try to get 

other folks to embrace it. 

And with that in mind, the framework 

that we have -- although we do use a 

proprietary database for convenience, we 

actually felt compelled to go out an 

demonstrate how it could be reproduced with 

publicly available tools. 

So I think the world is really 

changing. 

DR. ARVIDSON:  Yes, it is.  And I 

actually wanted to make a note that, actually, 

Procter & Gamble actually donated bunch of 

structures -- 

DR. YANG:  Thirty thousand. 



DR. ARVIDSON:  -- back to -- how 

many? 

DR. YANG:  Thirty thousand. 

DR. ARVIDSON:  Thirty thousand, 

yeah.  We asked Procter & Gamble, with the 

CERES project, we wanted to be able to make 

the data available to the public.  In order to 

do that, we needed to have high-quality 

structures.  We even talked to Chem Abstracts, 

but Chem Abstracts wants to keep their 

knowledge their knowledge, and they wouldn't 

allow us to put that information out on the 

web. 

But we'd actually talked to Procter 

& Gamble, and Sue Felter worked with us, and 

she actually donated 34,000 structures to the 

CERES project, which we can share externally 

with the COSMOS group, as well as eventually 

put it up on our own web page. 

So there is some of this 

interactions of providing data to different 

groups. 

DR. BELSITO:  Have you given any 

thought as to how you're going to deal with 



orphan chemicals?  You know, as REACH moves 

ahead, there may be these low-volume 

chemicals.  And you were talking before how 

they don't fit in this space, they don't fit 

in that space.  So I'm sure there are going to 

be chemicals that don't fit in any space. 

And if you can't do animal testing, 

how do you begin to look at that from an in 

silico model, if there's nothing you can 

really grab onto with any certainty? 

DR. BLACKBURN:  That's where we 

think we need to make further progress with 

the in vitro methods. 

So, I think the idea is that if you 

have a hypothesis about a common mode of 

action -- and now that things are becoming 

more adverse-outcome pathway focused -- if you 

can start to develop the in vitro methods 

along that line, to predict the various 

adverse-outcome pathways, rather than looking 

for a one-on-one replacement for a 90-day 

study, then eventually you could get to the 

point where you don't necessarily need a 

related structure, but you can test the 



chemical, and based on its pattern of 

response, if you can put it into a very clear 

adverse-outcome pathway, along a known mode of 

action, then you'll be able to define what an 

acceptable exposure level is. 

But I think there's a lot of work to 

be done before we get to that point. 

So our tiny little contribution of 

that is going to be to start taking our analog 

groups, where we have a hypothesis of a common 

mode of action, and starting to develop some 

genomic fingerprints for those chemicals in -- 

we're starting with liver cells. 

And then, if we can -- we think that 

this would be useful from two ways:  One, to 

provide some empirical support that the 

groupings that we've made, in fact, don't have 

an outlier response in them, that you're 

seeing this overlap.  And then to slowly work 

our way out from that to be able to start 

making predictions for things that are not 

closely enough related structurally that we 

would feel comfortable with a bridging 

approach. 



DR. YANG:  So the thing is, 

prediction methods could actually help you 

establish a most efficient ITS, the integrated 

testing strategy.  Because there are 

chemicals, like you mentioned, that might not 

cover, and what would be the better testing to 

do?  And these things, it actually can be 

integrated into ITS.  And that's how the 

industries I know work together, actually 

using this type of technology into the ITS 

system. 

DR. BLACKBURN:  ITS is "intelligent 

testing scheme" in -- strategy. 

DR. YANG:  Testing strategy. 

DR. BLACKBURN:  We commonly hear it 

in the EU now. 

DR. YANG:  Sorry.  So, one, to 

engage what assays. 

DR. MARKS:  So we have been talking 

about all this with very specific chemicals.  

And this may be out of the realm of the SAR. 

But how do you approach, in your own 

professional arenas, the biologics, or the 

botanicals that have a whole host of multiple 



chemicals.  And you can identify maybe some 

lead chemicals, but you know you haven't 

covered them all. 

So, in the food, the safety of food, 

or the addition of botanicals to cosmetic 

products, how do you approach that in your own 

professional lives? 

DR. YANG:  Kirk, you have a paper. 

DR. ARVIDSON:  Well, I only have one 

paper -- but a paper I had, we looked at the 

individual components of the botanicals.  

Obviously, there's a lot of different 

components, be we looked at the major 

constituents and ran QSAR off of that.  We 

didn't address every component that was in 

there. 

It is a difficult realm to be in.  

It's a little bit our of my area. 

I mean, we look at things, at least 

from my office, everything that migrates out 

of packaging.  You know, and I usually end up 

calculating exposures to 5, 10, 15 things.  We 

would address them individually.  That's the 

way we approach it. 



DR. BLACKBURN:  We're having a very, 

very difficult time.  I mean, right now, we're 

really reliant on things that have a 

historical history of human exposure, you 

know, in food.  And then we're left with 

addressing the dermal endpoints. 

And our other concern is that, you 

know, something that is mutagenic, you might 

not necessarily put that together from what's 

available epidemiologically.  But if our 

exposure is not a significant incremental 

addition to something that everybody is 

consuming on an ongoing basis, then we feel 

comfortable. 

But we're starting to try to take 

some of these botanicals apart, and it's 

really, really, really difficult.  Because 

we've said, well, can we handle the 

constituents by threshold of toxicologic 

concern?  But our analytical chemists, we 

churn round and with them -- where, how can I 

quantitate it if I don't know what it is?So 

we're starting to make some progress.  But I 

agree, it's very, very difficult. 



DR. HILL:  An analogous circumstance 

is an herbal preparation that has effect 

against hepatitis C.  But if you go and look 

for the individual components that are 

responsible for that action, you come up 

empty.  It's some combination of them and the 

effects that they exert together on the whole 

biological organism that make it effective. 

And so -- and that's -- you know, 

when you try to get away from animals and down 

to in vitro systems, this is one of the whole 

problems I have.  Because in vitro systems 

tend to be single-cells, or cultures of 

homogeneous cell types.  But in organs, 

different cell types work together.  So in 

skin you've got sebocytes, keratinocytes, 

other support cells.  And then that still 

takes away the possibility that we have a 

biotransformation going on in one organism, 

and then a metabolite that's carried out to 

another -- excuse me, organ -- metabolite 

that's carried out to another organ where, 

then, something else happens to it.  And now 

we have something that didn't happen in that 



test system. 

So, you're right, at least you have 

to have multiple test systems.  But, 

philosophically -- and I love -- I mean, rats 

are personable.  You feed them Rolos, they're 

a friend for life.  And if you know somebody 

with a pet white mouse, you get the sense of 

their intelligence.  But the whole thought of 

moving completely away from animal testing, 

even recognizing that animals aren't humans is 

troubling to me, quite frankly. 

DR. BOYER:  Any other questions?  

Comments? 

DR. WU:  I just want to answer his 

question for the -- just the botanics. 

You know, in a mixture, use the SAR 

for others, use other methods, it's very hard 

to address this stuff.  Because first, just 

like Karen said, and then there are mixtures.  

You don't know the exact structure, and very 

hard to quantitate and define which component. 

Another potential problem is all of 

those components will have a metabolite in 

your body.  So you never know, you don't know, 



very hard to figure out which metabolites 

carry out the toxin, or the distribution to 

the different tissues.  Because compounds have 

a different physicochemical properties.  They 

may distribution differently, different way. 

So it's very hard to address.  So 

right now we are just working on this stuff. 

DR. BLACKBURN:  We don't have any 

answers. 

DR. YANG:  You know, actually -- 

okay, so this conversation is going a little, 

taking a little tour on the negative side, so 

I'd like to kind of take it back a little bit.  

(Laughter)  I'm a perpetual optimist, although 

critical, but a perpetual optimist.  I'd like 

to just remind you something. 

That, I mean, I started this SAR 

thing as an animal specialist because I was 

synthesizing compounds, and measure this 

chemical shifts and the coupling constants.  

And I was actually simulate NMR spectrum, 

depending on the structure, and that's how I 

elucidated structures.  So I didn't have to 

measure NMR anymore, I could actually generate 



NMR spectra.  And that's how I became, 

actually, this SAR and QSAR into this area. 

When you actually do mass-spec, and 

NMRs and IRs, and all these spectra, you don't 

really deal with, have to deal with one single 

chemical.  If you understand one single 

chemical, how their spectra look like, and 

there's another compound you add in -- okay? 

-- now you have a spectra of two chemicals, 

you should be able to resolve it.  Okay. 

So now you have -- and I know -- 

it's -- (Laughter) -- but a lot more than two, 

but we could actually -- just think about the 

multi-scale, that how we could actually down.  

And we are now at the stage of we are 

beginning systems biology.  You know, how do 

we think that 10 years ago, we did not think 

that we understand these molecular pathways. 

I mean, you know, when I actually 

took two years -- I mean, four-year sabbatical 

from teaching physical chemistry and started 

learning genomics, I didn't think that it was 

going to turn out this way.  I didn't -- at 

that -- you know, that 14 years ago, I didn't 



even, we didn't even have a genomics, human 

genomes.  Now we have molecular pathways that 

could be visualizing some of them, right? 

So let's not go all the way down 

"it's not going to be possible."  In systems 

biology, it is possible.  Then why isn't 

systems metabolites not possible?  Right? 

DR. BLACKBURN:  I don't think we're 

saying it's not possible.  We're just saying 

we're not there yet. 

DR. YANG:  I know we're not there 

yet.  But we are getting there. 

DR. BLACKBURN:  But I think if you'd 

asked any of the industrial toxicologists 10 

years ago if we would be where we are now, 

everybody would have said no. 

DR. YANG:  No, that's right. 

DR. BLACKBURN:  I mean, it's really 

the European Union, and the imminent ban on 

testing for cosmetics that, I hate to admit 

it, has really forced the issue.  Because no 

one really wanted to give up the tools that 

they were comfortable with. 

And I think incredible progress has 



been made.  But there's still a lot to do. 

DR. YANG:  That, I agree. 

DR. WORTH:  I've been keeping rather 

quiet in this discussion because I know it's 

one of the biggest challenges that's probably 

facing predictive toxicology.  But it's a 

broader challenge.  It's not just about 

computational methods, it's about interpretive 

biology. 

But you can also look at it the 

other way.  Yes, you can continue to use 

animal experiments, and they will give you 

some indication of the adverse effects.  But 

that doesn't necessarily contribute to your 

understanding of the interactions between all 

the components. 

And as we get more and more 

concerned about cumulative exposures, and what 

we call the "cocktail effect," and "mixture 

effects," whatever, what we really want is to 

understand the science behind that, the 

principles of how chemicals interact over a 

lifetime. 

DR. HILL:  Well, I sure hope nobody 



interpreted my remarks as "throw out all the 

theory stuff," because I've spent two years 

taking the entire p-chem course at the Ohio 

State University so that, down the line, I 

would begin to understand some of this stuff 

when it became necessary. 

DR. YANG:  You and I have to talk. 

DR. HILL:  All I'm saying is, is 

that you have to continue to appreciate the 

full complexities of the system.  And, as 

humans, we like to try to simplify things.  

That's actually wired into our DNA. 

DR. YANG:  That's true. 

DR. BLACKBURN:  I think, though, 

we're starting to be able to envision -- I 

don't know when we'll get there -- but a day 

when we'll actually make better predictions 

without animals. 

We're clearly way far from there 

now, but I think what this is forcing us to do 

is to stop treating the rat as a black box, 

where you put something in, and you observe 

something at the other end, and -- at least 

it's made it more exciting.  (Laughter) 



DR. YANG:  You know, maybe we could 

think about this way -- rat is not a black 

box, right?  Rat is -- you know, these people 

put this rat, it's not a black box.  That's 

like models is not a black box to us.  There's 

like in it. 

So, you know, just like rat is 

alive, our models are also alive. 

DR. BOYER:  Dr. Andersen? 

DR. ANDERSEN:  I had a question for 

Dr. Arvidson.  You went through the consensus 

process.  And clearly, when you look at the 

panoply of QSAR data you've got, and 

everything's positive, it's a no-brainer.  And 

you also talked about the modified consensus, 

where FDA's conservative nature gets to play a 

more important role, and sometimes you'll make 

a positive call when it's not clear what the 

answer was. 

But you didn't talk about what 

happens when you're in that other column, 

where everything's negative.  How does that 

influence the decision-making process?  Just a 

level of comfort?  Or does it have some other 



impact on the process? 

DR. ARVIDSON:  Yeah, I guess I 

didn't specifically speak to that.  But, you 

know, from -- if you look at all negatives, it 

does add a level of comfort, just as all 

positives adds a level of comfort, and we 

would use that.  You know, lookit, we've had 

all these models on this particular compound.  

We got five predictions that there's no 

alerting features.  There's nothing.  So we 

take that and use that, as well.  So, you're 

relying on the sum total of all those. 

DR. BOYER:  Anything else?  Okay, 

well, I thank you very much, speakers and Dr. 

Wu.  (Applause) I'm going to turn the meeting 

back over to Dr. Bergfeld and Dr. Andersen. 

DR. ANDERSEN:  Well, it's good to 

turn it back to me, but now I've got to look 

at the schedule and figure out just where we 

are. 

DR. BRESLAWEC:  Dr. Andersen? 

DR. ANDERSEN:  We're kind of almost 

on time.  Halyna? 

DR. BRESLAWEC:  Yes, I would just, 



on behalf of the Council, share with the panel 

how pleased we have been to be able to work 

together to facilitate this presentation.  I 

think we've heard some really cutting-edge 

discussions on the whole area of integrative 

safety assessment. 

We hope that the panel shares our 

commitment to try to work to advancing the 

integrated approaches using the concepts that 

are described, and recognize that these are 

all tools that we can use together in coming 

to the same end, which is a safety assessment, 

a comprehensive safety assessment. 

I do want you to recognize that, as 

an industry, we are very mindful of the animal 

testing ban.  But the reason that we're 

proposing and encouraging the development and 

consideration of these kinds of techniques is 

because we really think it demonstrates and 

represents the best science available in 

assessing safety. 

So, we'd like to channel ourselves, 

challenge ourselves and challenge the panel, 

to work to be able to do this better. 



I think Dr. Yang said that with 

curses come blessing.  And I would like to 

present it more that with great promises come 

great challenges.  And I think we'd like to 

work on this together. 

DR. ANDERSEN:  Okay.  Thank you.  

Just as a side note, I think I wanted to take 

the panel's temperature on a little bit 

further discussion along this line.  You heard 

a number of the speakers mention Ann Richard 

from EPA's Computational Tox Group.  Ann 

really wanted to be a fifth person on the 

panel today, but her schedule just couldn't 

allow it.  But she was very interested in 

potentially coming back at a later panel 

meeting and talking to the group. 

So, if you can stomach a little bit 

more of this background material, which I 

think will be a good preparation for stuff 

that you're going to be seeing in the future, 

I would beg your indulgence, and we'll see if 

we can get Ann on the agenda for a later 

meeting. 

DR. LIEBLER:  Yes, Alan, Ann gave a 



terrific talk at Vanderbilt about a 

year-and-a-half ago, and I would strongly 

recommend that she be invited to give a 

presentation to us. 

I think she would complement what we 

heard today, particular in terms of defining 

the chemical space in a systematic way.  And 

that's actually a very, very important part of 

what we're interest in.  So, I strongly 

endorse that. 

DR. BELSITO:  From what I hear this 

is an evolving process, and it may not be a 

bad idea to have someone come in once ever 12 

to 18 months to update us on what the current 

state of the art is. 

DR. ANDERSEN:  Well, it's certainly 

a good point.  That approach has served us 

well as we look at topics like hair-dye 

epidemiology, where it's constantly changing, 

and an update is hugely useful.  So maybe 

there is a parallel here. 

DR. MARKS:  And it might be helpful 

for us, as the panel members, hear how the 

scientific writers are using it and applying 



it to their review of the chemicals, so that 

we know what all tools -- we get it piecemeal 

as we go through, but maybe in a summary form 

of what tools you're looking at and using. 

DR. BERGFELD:  Excuse me -- I'd like 

to add to that.  I think that the read-across 

statement that we have currently been using 

need to be clarified.  And we have to, in some 

manner, say what's read-across.  What are we 

doing, and what data source have we used?  It 

seems, obviously, there are so many tools 

here. 

DR. ANDERSEN:  Point well taken. 

DR. BELSITO:  I think traditionally 

we've used the human mind read-across, as was 

mentioned earlier. 

DR. KLAASSEN:  If I heard right 

today, in this ToxCast there are 120 cosmetic 

chemicals.  And when we come across, or when 

we do evaluation of those chemicals, whatever 

it is, we definitely should be looking at that 

database, which probably isn't a typical 

database that we have been looking at in the 

past, because it's new. 



But this is maybe something we 

should spend a little bit more time, and make 

sure that we have that data, and try to 

interpret it and incorporate it into what 

we're doing? 

DR. ANDERSEN:  For sure, Ivan's ears 

were perking up as that was discussed. 

Okay, well, let me again thank our 

presenters.  That was a necessary mind-meld 

for us to have.  And it positions us a lot 

better to move forward. 

But, speaking of moving forward, 

we're now going to move forward to lunch. 

The panel and the speakers are 

invited to gather.  As you go out, you can ask 

Carla, who is sitting out there, just where 

we're supposed to go.  But the panel and the 

speakers will go for lunch. 

Then, if we follow the agenda, we're 

going to come back at 1:15 p.m. for the team 

meetings.  And my little cheat- sheet says 

that Dr. Marks' team wins the lottery this 

time, and you'll come back to this room.  And 

Dr. Belsito's team will move -- loses the 



lottery -- to the breakout room. (Laughter) So 

we'll reconvene at 1:15. 

(Recess)  

DR. MARKS:  Okay, team, are we 

ready?  And for our recorders, this really 

sounds loud.  This is good for you all?  Let 

us know if not.  Yes, I hear loudness and 

echoing.  I agree with Jay.  I'm not sure why 

that was.  Maybe it was a different tone of 

voice. 

Okay, we're going to start with the 

parabens, and team members, let me know if you 

need a break.  We need to get through all 

these this afternoon as you know.  So there's 

a memo from our director, Dr. Andersen, dated 

February 10 that the council asked the panel 

to reexamine our report on parabens.  And this 

was based on two changes:  One in March of 

last year there was a revised opinion on the 

parabens issued by the ECSC or SCCS in which 

the concentrations for the parabens were 

changed, and then also a declaration by the 

Danish that parabens should not be used in 

children.  And that SCCS had set the safe 



concentration of methylene ethyl at 0.4 

percent for one, total of 0.8 percent for any 

mixture.  And propyl and butyl parabens were 

lower at 0.19 percent.  And, of course, these 

concentrations are less than the concentration 

of use that was in our final safety 

assessment. 

So the first question should be, do 

we need to reopen parabens to address these 

issues?  Or should we note that and make it as 

-- I'll ask Alan to help us -- whether we 

would just leave the minutes of this meeting 

and tomorrow morning address the issues, or 

whether we need to have some sort of formal 

comment in the literature?  In the past we did 

that in terms of re-reviews.  So does this 

need to be opened to re- review or not?  I'll 

ask Tom, Rons. 

DR. SHANK:  I think we should reopen 

it, not necessarily for the concentrations 

issue, but for the information from the Danish 

report that children under the age of one have 

a greater absorption of these compounds 

through the skin and don't have the same 



activity of the carboxy esterase that adults 

have.  It's less, and we based our safety on 

skin penetration and metabolism by the 

esterase.  And I think we need to look at that 

more carefully, so that would require opening 

it. 

DR. SLAGA:  I agree, and one of the 

things I think we have to in the future be 

careful is addressing children like this 

anyway on a large number of ingredients that 

potentially would penetrate easier or more so 

in a very young person.  I'm not quite sure 

why they're saying three years of age, though.  

I don't understand that.  If someone -- huh? 

DR. BERGFELD:  It's six months. 

DR. SLAGA:  It's six months, not 

three years? 

DR. ANDERSEN:  The Danish decision 

was under three. 

DR. MARKS:  Under three. 

DR. SLAGA:  Under three? 

DR. BERGFELD:  But the studies were 

at six months. 

DR. MARKS:  Alan has a comment that 



it appears the studies were really relevant to 

children under six months and for products 

used under the nappy area, which is the diaper 

area.  I interpret nappy also as meaning 

diaper, Alan. 

DR. ANDERSEN:  Yes. 

DR. MARKS:  So, Ron, you would 

reopen.  So we're clear, you feel our 

conclusions, the use concentration in the 

report that we have for methyl is 1 percent, 

for ethyl is essentially the same.  That's 

over double that the SCCS has.  And for propyl 

it was.7 and.54 in the report and it's.19.  

But you're not concerned about the 

concentrations of those?  You wouldn't reopen 

to change the concentration? 

DR. SHANK:  Right.  I'm not 

concerned with it.  If we're going to reopen 

it, then that will come up again anyway if 

there are any new data. 

DR. MARKS:  Right.  And then, Ron, 

would you repeat, particularly in terms of the 

children, your concerns.  There were two 

reasons.  You said one was the absorption; the 



other was the metabolism? 

DR. SHANK:  Yes, the Danish cite 

somewhere that children under the age of one 

have a lower activity of carboxy esterase in 

the skin, and we relied on this enzyme to 

hydrolyze the parabens before systemic 

distribution.  And they suggest that when 

there is nappy dermatitis, skin absorption 

rates are higher.  So I think we need to look 

at that. 

DR. MARKS:  Okay. 

DR. BERGFELD:  Can I make a comment?  

I'd like to make a comment on that.  It was 

mentioned by Tom that if we're really going to 

reopen it and look at baby skin and its 

absorption and the various enzyme differences 

between child and adult or infant and adult, I 

think that it might be deserving a little 

broader look at it for all of the cosmetic 

ingredients and perhaps ultimately a 

boilerplate. 

DR. SHANK:  I think that's a great 

suggestion.  I have one question for Dr. 

Bergfeld and Dr. Marks.  Parabens are 



antimicrobials.  They're added as 

preservatives.  Wouldn't an antimicrobial be 

actually beneficial on nappy dermatitic skin? 

DR. MARKS:  Diaper dermatitis, yes, 

we'll use that.  That's easier. 

DR. SHANK:  Diaper dermatitis.  

You're going to tie my tongue one way or the 

other. 

DR. MARKS:  Perhaps because I think 

most of the dermatitis is irritant contact, so 

the antimicrobial effect of the parabens is 

more for the ingredient you're putting on it 

than actually for the skin, if that's the way 

you're directing it.  Now we're in the margin 

of safety.  Does it talk about the metabolism 

and carboxy you were talking about in 

metabolism, on page 72 or 73, Ron?  Does it 

specifically say in our discussion that we're 

concerned about that enzyme being -- it was a 

carboxy which? 

DR. SHANK:  Carboxy esterase. 

DR. MARKS:  Esterase, okay. 

DR. SHANK:  We just say metabolism.  

We don't say the enzyme itself. 



DR. MARKS:  Yeah, you aren't 

specific, but the Danish are more specific 

saying that this esterase is decreased in 

infant skin, particularly less. 

DR. ANDERSEN:  Before we get off 

this, I guess I -- it would be nice to look in 

-- and I'm not sure the Panel Books are going 

to make this easy because Panel Book numbers 

seem to have disappeared -- but if you look at 

the second Scientific Committee on Consumer 

Safety document, it's the last one in the 

book, and look at page 7 in particular.  This 

is the Scientific Committee on Consumer 

Safety's evaluation of the Danish mindset.  

And they review what they see as the Danish 

position.  Number one:  Different absorption 

and distribution factors ineffective in 

activation and elimination kinetics, and there 

are three references cited.  Clearly those 

three references could be used for an ongoing 

discussion, but they were all in our original 

safety assessment. 

And it goes on to say "infants have 

a higher body surface area in the body mass 



ratio" -- So what else is new?  You guys have 

been saying that since I've been on the panel 

-- "and potentially enhanced target organ 

sensitivity in the young organism" and there 

is a 2000 citation for that.  "Impaired 

development of an organ may be irreversible 

and, therefore, more severe," but that 

citation was in our original safety assessment 

as well. 

Then they go on to talk about 

"parabens affecting reproductive or endocrine 

endpoints in rats and mice, and both boys and 

girls may be at risk."  And then it goes into 

the estrogenicity of parabens and those are 

more recent citations, but that seems to be an 

expression of the precautionary principle -- 

maybe we'd better keep it low just in case. 

And then they talk about "parabens 

having no adequate reproductive and 

developmental studies."  I thought the panel 

was pretty comfortable that there was a 

sensitive endpoint that could be used, and you 

had a nice margin of safety for that.  And 

then they reiterate the high body surface area 



and raise the question of potential higher 

exposure because kids spend a lot of time out 

in the sun.  That one kind of threw me a 

little bit, but that's a Danish EPA citation. 

With the exception of the Boberg 

2009 and 2010 citations that are referenced, 

there isn't anything new here.  So I just want 

to make sure that that's okay, but that's my 

reading of it. 

DR. MARKS:  We certainly have a very 

large margin of safeties if you look in Panel 

Book page 73, table 33 there for infants.  So 

again, I guess, certainly we can reopen just 

to address this but they're very large margins 

of safety. 

DR. ANDERSEN:  And I guess the other 

piece to it, though -- and I'm going to say 

this with some trepidation -- the Scientific 

Committee on Consumer Safety as I read it 

appears to be saying there's no basis for the 

Danish ban.  But they did go on to say when we 

relook at it, folks, there just aren't enough 

data for children under six months of age.  

And I'm not that we can disagree with that 



because I don't think there are any data on 

children less than six months of age. 

DR. BERGFELD:  There's rarely any 

data on children under six months on anything. 

DR. SLAGA:  On anything. 

DR. MARKS:  So Ron Hill, you were 

going to say something I thought, and then 

Tom, and then let's go back to the -- I will 

be making the motion tomorrow whether or not 

we reopen or not.  At this point at least it 

appears we're going to move to reopen it, but 

Ron Hill, Tom. 

DR. HILL:  One thing I was going to 

add is if it does get reopened, it looked like 

the uses of benzylparaben had dropped to a 

very small number.  I thought if it was 

reopened, we should get the best possible new 

survey of concentration data and use -- 

DR. MARKS:  Yeah, that would come 

out. 

DR. HILL:  -- because for me that 

was the one that was of the biggest concern in 

terms of unknowns.  I mean, I read the 

rationale of all the European studies 



beginning to end, and I concur with all of 

their logic.  But I also agree with everything 

Alan just said. 

DR. MARKS:  Tom? 

DR. SLAGA:  This could be a 

discussion item that we can handle.  I mean, I 

-- 

DR. BERGFELD:  Infants were separate 

because -- 

DR. SLAGA:  Yeah, we already say 

that. 

DR. BERGFELD:  We already said it in 

the discussion. 

DR. MARKS:  Pardon? 

DR. SLAGA:  Infants were separately 

considered because they would be a sensitive 

subpopulation for any agent capable of causing 

male reproductive effects. 

DR. MARKS:  Right, and this was 

actually when we had the outside -- as I 

recall -- expert discuss endocrine disruptors, 

so we are very so to speak sensitive about 

that potential issue relevant to parabens. 

So Ron Shank, in light of looking at 



now that memo that Alan pointed out and 

looking at our going back to the margin of 

safety calculations and specifically relevant 

to infants, do you think we need to reopen? 

DR. SHANK:  I can't find in the 

Danish report yet where these -- I thought 

they actually had experimental evidence that 

the carboxy esterase activity in infant skin 

was lower.  But I can't find it, so -- 

DR. MARKS:  It's kind of 

interesting, Alan, if I were to -- the reason 

the Danish mention the sun exposure is because 

of the presence of parabens in sunscreens.  

I'm not sure of their practices in infants, 

but I'm not sure whether they leave the nappy 

area open when they're out getting sun 

exposure or not.  It certainly is probably 

more barrier compromised, but again, looking 

at the margins of safeties, they're in the 

thousands calculating for infants. 

DR. BERGFELD:  I think this is 

rather a political problem rather than a 

scientific one.  And whether you reopen or not 

is immaterial to me actually, but the reality 



is I think with a re-review statement we don't 

need to reopen.  However, if one thinks you 

have to specifically address the baby skin 

under six months of age, then I think we have 

to pull other kinds of scientific 

documentation on skin absorption in infant 

skin. 

DR. MARKS:  So we can certainly 

address this in the re-review statement, say 

that it was considered -- that would be 

published, be public knowledge, that we 

re-reviewed it and did not re-open and 

addressed those two issues that were in the 

memo. 

Jay, you were going to -- 

DR. ANSELL:  I would just agree with 

Wilma that if we want to start working on 

boilerplate, our experience with the aerosol 

suggests that it would best be done outside of 

a specific chemical. 

DR. MARKS:  Yes. 

DR. ANSELL:  And addressed much more 

broadly. 

DR. MARKS:  Okay, so Tom -- 



DR. SLAGA:  I agree with Wilma, too. 

DR. MARKS:  So handle it as a 

re-review statement, not reopen?  Ron, what do 

you feel?  Does that sound okay? 

DR. SHANK:  Yeah, that's all right. 

DR. MARKS:  Okay. 

DR. ANDERSEN:  I think, Jim, the 

question of exactly what would this be, we 

have some flexibility on.  The council used 

the word "reexamine."  So they've asked you to 

reexamine it.  If you want to look at more 

data, for example the couple of new Danish 

citations and more detail on what data are 

exactly available for infant skin, then you 

could ask CIR to prepare a re-review package.  

This isn't technically a re- review package.  

This is kind of pre-re-review.  So if you 

wanted to look at those data, you would ask us 

to prepare a re-review package.  Then you 

would have the opportunity to look at all of 

those data and say yes, we want to reopen it 

or no we don't.  The council is very elegantly 

I think here given us a pre-step so that we 

have that flexibility of gathering additional 



information.  It would allow any interested 

party to throw other data on the table for 

consideration by the panel in a re-review 

package that would occur later this year.  I 

don't want to promise June, but later this 

year.  So I think we have that flexibility 

because this is a non-usual request.  They 

didn't say re-review it.  They said reexamine 

it. 

DR. MARKS:  So I think that's quite 

reasonable.  I mean, we have for today or 

tomorrow two re-review summaries, but they 

were pretty straightforward.  This is slightly 

different, so we could just say we're going to 

see the re- review summary before it actually 

becomes the final summary so to speak.  Does 

that -- is that what you're envisioning? 

DR. ANDERSEN:  We would put together 

a package that would -- for example, the 

Boberg 2009 and the Boberg 2010 citations that 

couldn't have been in the CIR report because 

they weren't published yet -- get those and 

include summaries of that information so that 

you have it all to look at and can make a 



formal decision on reopen or not reopen. 

DR. HILL:  And if we go that route, 

I'd just make the request that we have an 

exhaustive look for whatever is known about 

human biotransformation of isobutylparaben, 

and also I mentioned already the use data for 

benzyl. 

DR. ANDERSEN:  And I had a question 

that, I don't know if Jay will have the 

answer, but I'd like to know what the answer 

is.  I was thrown by the SCCS initial opinion 

for the parabens in general, not related to 

the Danish, in which they refer to 

pentylparaben which by my count is not a 

cosmetic ingredient.  So that threw me a 

little bit whether it was a typo and they 

really meant phenyl, but they included 

phenylparabens.  It was a strange thing in the 

SCCS report that I couldn't explain. 

DR. ANSELL:  I'm with you there. 

DR. MARKS:  David, do you want to 

come up to the mike?  Yes, please. 

DR. STEINBERG:  On the question of 

benzylparaben, from around 1982-83 I think is 



when my data goes back through 2010, the total 

world production of benzylparaben was 0 kilos.  

The first production that took place was in 

2011.  In most people's history, they made 200 

kilos.  It was made in Europe.  I believe it 

was exported to China.  We have not used 

benzylparaben in the United States. 

I think the pentyl was a mistake.  I 

think they meant heptyl, which is used or was 

at one time used in beer and not in cosmetics. 

DR. MARKS:  Okay, so if -- 

DR. ANDERSEN:  David, would you 

identify yourself? 

DR. STEINBERG:  I'm David Steinberg, 

Steinberg & Associates. 

DR. MARKS:  Thank you. 

DR. HILL:  Did you say pentyl or 

phenyl because they definitely mention phenyl? 

DR. ANDERSEN:  No question, but they 

also had pentyl. 

DR. HILL:  Okay. 

DR. ANDERSEN:  And that seems to not 

exist. 

DR. MARKS:  And Alan, you don't have 



a -- and again in this re-review I'm going to 

put in parentheses "package" -- we don't have 

a good reason why the SCCS decreased their 

concentrations to.19 percent for propyl and 

butyl. 

DR. ANDERSEN:  Well, their 

explanation is that while there are no new 

data, they have reevaluated the existing 

dermal penetration and metabolism data and 

believe that the number should be lowered for 

the two higher molecular weight or higher 

chain length, I guess would be a better way to 

say it, parabens.  So it's again no new data, 

and we would endeavor to include the gist of 

that explanation in the package that we give 

you for the upcoming meeting. 

DR. MARKS:  Okay, so -- yes?  Please 

identify yourself. 

DR. LORETZ:  Linda Loretz at the 

council.  Yeah, they calculated that.  The 

SCCS in a, I think it's an earlier opinion 

where they came to the.19 in the lower 

concentrations, it was based on that they used 

a different reproductive study from the one 



that was used by the panel, and then they 

calculated -- 

DR. MARKS:  So that's going to be in 

the package, too? 

DR. LORETZ:  It would be in the 

previous opinion, the details of that. 

DR. MARKS:  All right.  Let's get 

back; did we see that reproductive study that 

you talked about?  They used a different one? 

DR. LORETZ:  Yeah, right, but you 

based it on a different study that they didn't 

use, so yes. 

DR. MARKS:  Okay.  So tomorrow I'm 

going to move that we not reopen the safety 

assessment of the parabens; however, what we 

expect is that there will be a robust 

re-review package presented so that we can 

address these issues with the idea that a 

re-review summary would be produced explaining 

the reasons why we are not reopening.  Did I 

capture that correctly? 

DR. ANDERSEN:  Sounds good. 

DR. BERGFELD:  Are you going to make 

the suggestion also that perhaps baby skin be 



looked at and a boilerplate for baby skin 

under age six months be established? 

DR. ANDERSEN:  I think we probably 

already got that message when we made the note 

-- 

DR. BERGFELD:  Well, I was thinking 

that, Jim, when you present maybe you'd throw 

it on the table? 

DR. MARKS:  I guess the question is, 

is the age cutoff arbitrary and with this 

particularly I'm not exactly sure when the 

barrier -- so I guess certainly we can explore 

infant skin and perhaps a boilerplate, but we 

get into the issue of diaper dermatitis, too. 

DR. ANDERSEN:  I think Jay's 

admonition to separate such an effort -- 

DR. MARKS:  Yes. 

DR. ANDERSEN:  -- from parabens 

would be a good idea. 

DR. ANSELL:  Yeah, because in 

particular the Danish discussion would bring 

us into the drug cosmetic issue since they're 

really talking about nappy or diaper 

dermatitis skin protectants, which would fall 



outside of the cleaning cosmetic application.  

So I think it would be much, much cleaner to 

just raise that issue as a topic if the panel 

decides outside of the discussion of a unique 

chemical. 

DR. MARKS:  Oh, I agree.  I think 

so.  Rachel, you had a comment.  And you 

always point out to us when a product's being 

used in a baby, and do we feel comfortable. 

MS. WEINTRAUB:  Right, and that's 

exactly what I was thinking.  I think it would 

be very helpful to us in other applications 

for other ingredients as well because I think 

it's an issue that I especially -- and I know 

others do -- look at in particular.  And 

having all of the scientific evidence in one 

place that we could use and apply I think 

would be very helpful moving forward. 

And just in terms of the scope, I 

think we need to sort of rely on the CIR 

staff's expertise to begin this process, to 

put together the boilerplate, and then we'll 

see based on the research that they obtain 

what the age cutoff should be and whether we 



should focus on younger children or older.  

And maybe perhaps we need to include that 

because maybe there are issues for much, much 

younger children from 0 to 3 months and older.  

So I think we should leave that open to 

further research at this point. 

DR. MARKS:  Wilma, when do you want 

me to bring this up tomorrow?  Do you want me 

to bring it up or is this sufficient for 

discussion here, although both teams need to 

hear it? 

DR. BERGFELD:  No, I think it needs 

to come on the table, but I think that maybe 

you would deal with whether you reopen or not 

and get that settled, and then move on to 

making a suggestion that the staff proceed 

with looking into this.  That's what I would 

do. 

DR. ANDERSEN:  That would work. 

DR. MARKS:  That actually fits in 

nicely because it's either right before the 

re-review summaries or it could be mentioned 

at the end, Wilma, however you would like.  So 

what we want to have is a boilerplate for 



infant safety. 

Okay, anything else with parabens?  

Move on to methyldibromo glutaronitrile.  Let 

me see, that's Buff Book.  And then also 

polyvinyl acetate.  These were the re-review 

summaries.  Any comments?  Looked good to me.  

Any editorial? 

DR. SHANK:  They're both okay, these 

two. 

DR. MARKS:  Okay, good. 

DR. BERGFELD:  Me, too. 

DR. HILL:  The only question I had 

is -- and I think I know the answer to this, 

but I'll ask it anyway -- is on the 

methyldibromo glutaronitrile.  Looking at use 

concentration, the number of uses and use 

concentrations, in 2011 there were nine uses 

reported with mucus membrane exposure, but no 

concentrations reported for those uses.  I get 

the sense that it was pretty much disappearing 

from use whatsoever, which may be why we don't 

have any concentrations of use, but it looks 

glaring there.  We have nine uses and no 

concentrations.  So I'm wondering before 



publication if those uses could be verified 

because if, in fact, they're gone, we remove 

that glaring -- of course, the survey was the 

survey, but -- 

DR. BURNETT:  Following the last 

meeting, the FDA gave me the most current 

updated use data for that and it's within the 

last ten years.  So it is possible that it's 

falling off the market, but I've only been 

given the window of the last ten years on 

that.. 

DR. HILL:  DR. Stein informed us at 

the last meeting that they're no longer making 

it and they're no longer using it in 

cosmetics, and I've just -- it looks glaring 

to report nine uses with no concentrations and 

mucus membrane exposure.  And that may raise 

somebody's eyebrows if they happen to notice 

that. 

DR. BURNETT:  It's still being 

reported in the data base, so it has to be 

updated there. 

DR. HILL:  Yeah, I mean if it's 

there, you've got to put it there my point 



was. 

DR. MARKS:  Okay, anything else?  

Otherwise the re- review summaries look good. 

Now we'll move onto the alkyl PEG 

sulfosuccinates.  In December the panel issued 

a safe in the present practice and use 

concentration when formulated to be 

nonirritating.  It's time now to make this 

final; however, Wilbur wanted us to take a 

look at -- Wilbur, what was your concern about 

this with the MSDS and California Prop. 65 

about the dioxane and formaldehyde? 

DR. JOHNSON:  We had basically 

received an updated MSDS, indicating the 

presence of formaldehyde as an impurity and 

also the one for dioxane.  So I was just 

wondering whether or not there are any 

concerns based upon the levels that are being 

reported. 

DR. MARKS:  Rons, Tom? 

DR. SHANK:  The level reported for 

formaldehyde is below that which we set in our 

formaldehyde report as a limit for 

formaldehyde itself, and this is an impurity 



in a product that will be diluted tenfold.  So 

it's well below any concern level from a 

toxicology point of view. 

DR. SLAGA:  Have we ever used the 

MSDS in discussion before?  I don't think we 

have.  I don't like it in there.  Excuse me; I 

could go on forever. 

DR. MARKS:  No, that's fine.  It 

doesn't have to be off the record.  Why don't 

you -- 

DR. SLAGA:  Well, we have never -- I 

mean, those things vary a lot.  I mean, they 

serve a purpose, but it's really not defined 

data like we like to discuss.  I don't mind it 

in the rest of the document, but in the 

discussion or even conclusion, we shouldn't 

use that type of data.  That's just my 

opinion. 

DR. MARKS:  So an editorial you 

would delete the second-to-last paragraph on 

page 50 in the discussion? 

DR. SLAGA:  Right. 

DR. MARKS:  So it says "according to 

an updated MSDS," you'd like to see that 



deleted, Tom? 

DR. SLAGA:  Right.  It can be in 

another part of the book. 

DR. MARKS:  Okay. 

DR. HILL:  And I would like to make 

sure, since it is reported as an impurity, I 

mean that's in the raw material and it's an A 

raw material.  That somewhere in the report it 

mentions that dioxane has been reported as an 

impurity. 

DR. MARKS:  So you would put it up 

into the front part? 

DR. HILL:  Yeah, okay.  So as long 

as it stays there somewhere in the document, 

to at least note that we've noted this. 

DR. SLAGA:  The last two paragraphs 

should be deleted. 

DR. MARKS:  So you would delete the 

last two paragraphs editorial? 

DR. SLAGA:  If they're already in 

the book. 

DR. MARKS:  Rons, you like that 

idea, too?  Delete the last two paragraphs of 

the discussion? 



DR. SHANK:  Yes, I do. 

DR. SLAGA:  Me, too. 

DR. MARKS:  Do we need an inhalation 

boilerplate at all or did I miss it in here? 

DR. JOHNSON:  It's in the third 

paragraph of the discussion. 

DR. MARKS:  Okay.  Oh, I guess -- I 

know why I mentioned that.  Does the third 

paragraph capture the sense of what our new 

aerosol boilerplate is all about?  Since I 

think we're close to finalizing that, that's 

why I just put it in, Wilbur.  This is again 

editorial.  When I read over that, I just 

wanted to be sure.  Ron Shank, you were fine 

with that third paragraph, and it's consistent 

with our soon-to-be, I think finalized or 

close to it, inhalation boilerplate.  And we 

were going to refer to that on the Web, too, 

so there'd be a Web site?  Is that right, 

Alan? 

DR. ANDERSEN:  Yeah, I think the 

long-term plan, and we could certainly talk 

about adding it here, but the long- term plan 

was to provide this relatively speaking short 



statement and a full discussion of aerosols or 

however we're going to phrase it, can be found 

at www. et cetera and direct people to our Web 

site, just as we do for hair dye epidemiology. 

DR. MARKS:  So we could just add 

that one sentence, directing people to the Web 

site? 

DR. ANDERSEN:  Yep. 

DR. MARKS:  Okay. 

DR. ANDERSEN:  Now in a sense, this 

boilerplate is formulaic as opposed to 

specifically descriptive.  The first sentence 

one assumes will always be the same; 

otherwise, why are we talking about it.  So 

there's some possibility of inhalation 

exposure. 

The second sentence, however, will 

vary depending on what data we actually have.  

And in this one it says sorry Charlie, there's 

not sufficient inhalation data.  Okay, what 

did we look at?  Well, these things aren't 

very significant systemic toxicants.  They 

aren't genotoxic.  They aren't, they aren't, 

they aren't, which adds support for the fact 



that even if they were inhaled, who cares? 

And then we go on to note the 

particle size distribution, which adds to the 

comfort level that not much is going to get 

in.  So it's a multi-pronged attack, but that 

middle sentence is going to be different 

depending on what data are actually available.  

And that's the way Ivan wrote it, but it means 

that each writer that takes that "boilerplate" 

now has to tailor it to what data are 

available.  So, yeah, it's boilerplate, but 

it's a formula boilerplate, not a specific 

language boilerplate. 

DR. MARKS:  Okay. 

DR. ANSELL:  Well, we -- 

DR. STEINBERG:  I just said it was a 

directive. 

DR. ANSELL:  Yeah, I agree with the 

whole boilerplate discussion and that it needs 

to be crafted more carefully.  However, we 

object to its use in the Use Section.  Talking 

about potential toxicity in the Use Section on 

inhalation outside of any discussion about 

potential inhalation by topical exposure or 



oral exposure or any of the other exposures, 

seems to suggest a conclusion here which is we 

think unwarranted. 

DR. ANDERSEN:  Where would you put 

it? 

DR. ANSELL:  Well, I thought we were 

going to put it in the discussion. 

DR. ANDERSEN:  You can't just 

introduce a topic in the discussion. 

DR. ANSELL:  Well, we can't just 

introduce a toxicity in the use. 

DR. ANDERSEN:  What's the 

compromise?  Anybody have any ideas? 

DR. ANSELL:  Well, we can talk about 

potential for exposure in the Use Section and 

remove the part about nasopharyngeal toxicity 

anymore than we talk about all the toxicities 

which may arise through topical exposure, 

ocular exposure, or -- 

DR. ANDERSEN:  So basically the last 

sentence under the Use Section, if I'm reading 

it correctly -- 

DR. ANSELL:  Or perhaps the last 

two. 



DR. MARKS:  Isn't it the whole last 

paragraph under the use?  You're on book page 

41, is that correct? 

DR. ANSELL:  Yes, CIR Panel Book 41, 

and you're right.  I was focused more on 

drawing conclusions as it relates to toxicity 

in the Use Section uniquely for respiration, 

but in looking at it I think we might cede Dr.  

Marks' comments as well. 

DR. ANDERSEN:  I think I had misread 

it, Jay.  There are two sentences at the end 

without citations that talk about toxicity, 

and I would agree those could be eliminated. 

DR. SHANK:  Then would you put it in 

the discussion? 

DR. MARKS:  Yeah. 

DR. ANDERSEN:  Yeah, I think in the 

discussion and the panel is taking off on the 

whole particle size question.  And that will 

have been introduced and is fair game for 

discussion.  And again, apropos of the panel's 

logic, all the other tox data you said is fair 

game as well and can be put on the table as 

supporting information for a reduced 



likelihood of any toxicity were a particle to 

get to the lungs. 

So I'm not uncomfortable with having 

established the basis for that whole paragraph 

in the discussion.  I think we're okay. 

DR. MARKS:  So, Alan, how would you 

order the last paragraph in the use page? 

DR. ANDERSEN:  On Panel Book page 

41, starting with the word "however," I would 

delete those two sentences. 

DR. MARKS:  Okay. 

DR. ANDERSEN:  And Jay's right, 

those are not use sentences. 

DR. MARKS:  Okay, so presumably 

tomorrow the Belsito Team will issue a move 

that a final report on these ingredients be 

issued and there will be just some -- and I 

will second it -- and we will have just some 

editorial changes as noted.  Any other 

comments? 

Next is the galactomannans, and we 

issued a tentative report safe in the present 

practices of use and concentration in 

December.  It's now time to decide if we will 



-- tomorrow I will move to issue a final 

report with that conclusion. 

And you may have seen that the 

council requested that a paragraph on page 84 

be deleted, the last paragraph you'll see at 

the bottom on Panel Book page 84 that's 

underlined, that that all be deleted since the 

ingredient trigonella is not a galactomannan.  

And I think that's obviously fine to delete 

it, that's editorial.  Any other comments?  

Yes? 

DR. HILL:  Yeah, one of the Science 

-- let's see, I think this is Halyna's memo, 

yeah it is, about the ash.  It wasn't yet 

repaired in the document.  In other words, it 

says that "guar hydroxypropyltrimonium" -- 

we're on Panel Book page 91 in the document, 

third paragraph down, near the end.  The last 

part of the sentence, says "when heated up to 

600 degrees, contains ashes and impurity."  

She suggested that needed to be changed and 

she's right.  So it should say and my 

suggested language was "contains ash 

signifying the presence of inorganic 



impurities with concentrations up to 9 percent 

or 8.7 percent."  Ash is not an impurity but 

when you burn it, if there are inorganics 

left, that's where you get the ash. 

DR. MARKS:  Okay. 

DR. HILL:  Yeah, the ashes, I mean 

all the organics should burn -- CO2, water, 

and nitrogen. 

DR. MARKS:  You've marked that on 

your book? 

DR. HILL:  I did. 

DR. MARKS:  And again, where is it?  

Page 91 -- 

DR. HILL:  I'd already flagged it 

and then when I read Halyna's memo, I said 

okay. 

DR. MARKS:  And which paragraph?  Is 

that on page 91? 

DR. HILL:  Third paragraph down, 

last sentence. 

DR. MARKS:  Okay, so basically it 

contains -- and you reworded it to be -- 

DR. HILL:  "Contains ash signifying 

the presence of inorganic impurities."  It's 



probably just inorganic salts.  If you do a 

little organic chemistry, you're pretty 

familiar with that phenomenon. 

DR. MARKS:  Inorganic, okay.  Do you 

want me to bring that up tomorrow, Ron? 

DR. HILL:  I don't see why.  I think 

it's just editorial. 

DR. MARKS:  Any other comments?  

Jay? 

DR. ANSELL:  In the same vein I note 

that Table 1 still does not have the INCI 

dictionary names added, and I think we had 

agreed that they would be. 

DR. MARKS:  What page? 

DR. ANSELL:  Table 1 starting on 

Panel Book page 94.  But we had discussed 

this, and I think we were all in agreement, 

and I think it's just an editorial at this 

point. 

DR. MARKS:  INCI names, okay. 

DR. HILL:  And Wilbur, I guess I 

didn't notice last time, but I marked it in 

the book.  There are several figures where it 

shows hydroxybutyl instead of hydroxypropyl 



substitution.  So I just circled them.  It's 

right in a couple of places, and it's 

incorrect in several others.  That table's 

going to have to be fixed before it gets sent 

to the journal. 

DR. JOHNSON:  The structures? 

DR. HILL:  Yeah, the structures of 

the substituents.  Where it's supposed to be 

hydroxypropyl, it's hydroxybutyl as drawn.  

It's an easy thing to -- you have it right in 

a couple of other places, so I flagged them. 

DR. MARKS:  Good, thanks Ron.  Any 

other comments?  Okay, so tomorrow I'll move 

that we issue a final report with those 

editorial comments -- I won't bring them all 

up, but that these ingredients are safe. 

Next, ammonium hectorites.  Again, 

let me see, I'll be moving tomorrow that we 

issue a final report for the ammonium 

hectorite ingredients, that they are safe as 

cosmetic ingredients.  Any comments? 

Summary discussions are fine.  I had 

a very minor comment, Halyna, which you can 

ignore if you like.  I always like it when 



there's more than one or two ingredients, that 

you actually have the bullets next to the 

ingredients.  There are four here.  It's a 

small number.  But when you read it through, 

it's easy to perhaps miss one.  I don't know 

when you started bulleting.  Obviously when we 

have 20, you definitely do it, so take that 

the way you want.  And the journal editor can 

do what they want, but I like bullets.  That 

way it stands out what the ingredients are. 

Okay, so next is polyether lanolates 

or what our Green Book has on the title page, 

PPG and PEG lanolins.  So in '97 the panel 

issued a safety assessment on PPG-5 lanolin 

wax and PPG-5 lanolin wax glycerides with a 

safe as used.  Let me see, there were eight 

PEGs in '82 that are safe.  In '99 the panel 

added an addendum to the PEG lanolins, 12 of 

them hydrogenated versions, six of them all 

safe.  And now the issue comes, do we want to 

reopen and add new ingredients to this 

re-review? 

So I guess the first is obviously, 

is there a safety concern to re-open the 



conclusion with a PPG-5 lanolin wax and 

lanolin wax glyceride?  If not, then do we 

want to move on and reopen it to add new 

ingredients?  And as you'll recall, new 

ingredients in a re-review should be 

no-brainers. 

Are there any safety concerns, Rons 

and Tom?  No, so we don't need to reopen it 

for safety.  Do we want to reopen it to expand 

it to have a total of 38, I think it is, 

ingredients?  And if the answer to that is 

yes, this is no- brainers, then we need to go 

to page 18 and just review these and make sure 

we all agree on what ingredients we want to 

include.  So, do we want to -- are these 

no-brainers?  And I have Panel Book page 18 

open, so that's the list of the ingredients 

we're considering.  Which are the new ones 

here, Lillian, the stars?  Is there an easier 

place to look at the list?  I guess we could 

go -- I know, Ron, you like to look at 

structures, but we don't have a whole list of 

them with the structures. 

DR. HILL:  A structure table is 



unhelpful here for that purpose. 

DR. MARKS:  Yeah, so I guess we can 

take a look at all the ingredients on page 18, 

and are there -- which are the new ones? 

DR. ANDERSEN:  Just go to page 19 

and 20 in the Panel Book.  Table 2 on Panel 

Book page 20 lists all of the historical 

stuff.  So that's your track record so far, 

starting with the PPG-5 lanolin wax and PPG-5 

lanolin wax glyceride.  Then it lists the PEG 

lanolins that have been done in two 

increments, reminds you that you did lanolin 

itself, then you did the alkyl PEG ethers, and 

then you did a bunch of PEG lanolin waxes.  So 

you've danced around this family in several 

safety assessments.  We've just never packaged 

them altogether, and this was an opportunity 

to do so.  That's the short version of the 

strategy. 

DR. BERGFELD:  I like packaging. 

DR. MARKS:  I agree.  I think we 

should reopen to package this just as long as 

these ingredients on 18 -- and again, I didn't 

go through and check off which are the ones 



that weren't reviewed.  There are no red 

flags, and it's easy.  Rons and Tom, does it 

all look straightforward?  This is going to be 

reopened.  We have enough data from our 

previous safety assessments, and we can just 

move forward pretty easily? 

DR. HILL:  My concern was dropping 

down to the PPG- 5s, and particularly PPG-2, 

when the only small ones that you've reviewed 

before -- and we just heard something 

pertinent on this subject this morning -- the 

only small ones you've reviewed before are the 

PPG-5 lanolin wax and PPG-5 lanolin wax 

glyceride.  Now we're proposing to add these 

ethers and oils in the PPG-2 and PPG-5 

arrange, and I don't know if the 10 is as much 

of concern, but these small ones.  And 

certainly in this, when I first looked at 

this, I said well it's lanolin.  Who's going 

to get excited about that?  But then in this 

particular case, when they're now quite 

modified lanolins and we have fairly small 

molecular weights, there might be some issues 

raised with some of those small ones that 



aren't there with any of the ones that have 

been previously reviewed for safety. 

So I just toss that out there 

because that was my reaction to it.  And then 

not knowing what the components are that we 

were actually talking about in the lanolins, I 

threw up my hands and said I can't come to any 

conclusion on those.. 

DR. MARKS:  So specifically you are 

talking about the PEG-5 hydrogenated lanolin 

and the PPG-2 lanolin alcohol ether and the 

alcohol ether? 

DR. HILL:  Yes. 

DR. MARKS:  The -2 and the -5 

alcohol ethers.  So for you it's not exactly a 

no-brainer for those smaller ones. 

DR. HILL:  Those three just jumped 

out at me forcefully because I was looking 

for, all right, what else is in those raw 

materials and what compounds do we actually 

have in the finished products? 

DR. ANDERSEN:  Yeah, I think we 

didn't mention it maybe because it was just so 

recent, but we've done both PPG as a separate 



entity -- 

DR. HILL:  That's totally unhelpful 

to me. 

DR. ANDERSEN:  We didn't capture it 

here. 

DR. HILL:  But that's totally 

unhelpful to me in terms of toxicological 

evaluation. 

DR. ANDERSEN:  Okay. 

DR. HILL:  The unknown components in 

the lanolin as potentially modified under 

conditions that make PPG-2 and -5 and what 

might actually be there give me great pause. 

DR. MARKS:  Well, do we want to 

reopen with this and see what data we get? 

DR. HILL:  It'd be okay with me if 

we're going to reopen, sure. 

DR. MARKS:  So reopen, Tom and Rons?  

So let's reopen and then we'll see.  We'll 

note your concerns about those lower molecular 

weight and see what -- 

DR. HILL:  A small red flag. 

DR. MARKS:  Yes.  Rachel? 

MS. WEINTRAUB:  I had a question for 



the panel, too.  On CIR Panel Book page 12 

under Repeated Dose Toxicity, under Dermal 

Nonhuman Alkyl PEG Ethers, the conclusion was 

that there were -- I'm sorry, that's the wrong 

place, that was something else -- for 

inhalation, there was no repeated dose 

inhalation data discovered.  And the question 

was is that the data gap that needs to be 

addressed or is there sufficient information? 

DR. ANDERSEN:  I think, Rachel, yes 

that is a data gap.  And at least a draft of 

how the aerosol boilerplate would be applied 

to that is on Panel Book page 17, the second 

full paragraph. 

DR. MARKS:  Anything, Alan? 

DR. ANSELL:  Alan, could you repeat 

the place again, please? 

DR. ANDERSEN:  It's Panel Book page 

17, the second full paragraph. 

DR. MARKS:  Actually it's the -- 

yes.  It's the one that begins "the potential 

adverse effects of inhaled aerosols."  And 

actually what you address, Rachel, is the last 

sentence actually. 



Okay, so tomorrow I assume I will be 

seconding a motion to reopen these ingredients 

with the intent of expanding it and grouping 

all these -- are they going to be called 

polyether lanolates in the next rendition on 

the cover or continue with PPG and PEG 

lanolins?  Bart? 

DR. HELDRETH:  I would suggest 

polyether lanolins.  Lanolate suggests that 

we're talking about esters. 

DR. MARKS:  Pardon? 

DR. HELDRETH:  Lanolate suggests 

that we're talking about esters instead of 

polyethers.  So I would suggest sticking with 

polyether lanolin or polyether lanolin 

ingredients or the PPG -- just get rid of the 

lanolates. 

Another thing I'd like to add, 

though, to Dr. Hill's question is in 2010 we 

did do alkyl PEG ethers, and we approved 

laneth-5, which would be whole lanolin PPG-5, 

as safe as used.  And that's listed as alkyl 

PEG ethers in this report, but if you look at 

alkyl ethers, we did do laneth-5. 



DR. ANDERSEN:  So the red flag of -2 

still exists. 

DR. HILL:  So laneth-5 is 

specifically what? 

DR. HELDRETH:  Laneth-5, if we use 

the term at all, the nomenclature that's in 

this report, it would essentially be PEG-5 

lanolin. 

DR. HILL:  Okay, but that's not 

listed in here right now? 

DR. HELDRETH:  Because we just 

reviewed it.  We couldn't count it again.  It 

wouldn't be fair. 

DR. HILL:  Okay, but at least we're 

going to note that fact and discuss its 

relevance to this review if we reopen, right? 

DR. HELDRETH:  Well, that report is 

included.  If you look in Table 2, we point to 

it. 

DR. HILL:  Yeah, yeah, okay. 

DR. ANDERSEN:  Your point is well 

taken, that having just reviewed alkyl PEG 

ethers, we tend to know exactly which 365 

alkyl PEG ethers we're talking about.  And if 



you don't have the list in front of you, you 

might not remember. 

DR. HILL:  But laneth-5 is derived 

from lanolin? 

DR. ANDERSEN:  Correct. 

DR. HILL:  Okay. 

DR. MARKS:  Jay? 

DR. ANSELL:  We just have one 

comment that since we're going to reopen.  

Under the Reproductive Developmental Toxicity 

section, Panel Book 12, there's a rather broad 

statement that monoalkyl ethers are repro and 

developmental and teratogenic, and that isn't 

true.  We suggest that the staff be a little 

more precise as to which ones have the data 

and which ones are not. 

DR. BECKER:  Okay, we were pulling 

it from the discussion and summaries from the 

other report to make more detailed. 

DR. MARKS:  Any other comments?  

Okay, so we'll reopen this tomorrow with the 

intent of expanding and consolidating these 

groups of cosmetic ingredients.  Now my 

favorite, amino acids. 



DR. BURNETT:  I will let the panel 

know that after you received your Wave 2 -- 

well, actually, before you received your Wave 

2, but after I prepared that Table, we did 

receive more data from the council, more HRIPT 

data.  That will be included in the next 

go-around.  We didn't -- 

DR. MARKS:  So you may answer my 

concerns then. 

DR. BURNETT:  Possibly.  I don't 

have the data in front of me, so I can't tell 

you what we got, but I know it's HRIPT data on 

some of the ones that we don't have in the 

book. 

DR. MARKS:  So this is the first 

time the CIR has seen this draft report on 

amino acids.  The paragraph from Christina I 

think very nicely outlines why there's more 

focus on the irritation and sensitization of 

these amino acids than on having a huge report 

with all the other toxicologic endpoints.  

It's been largely available through GRAS, et 

cetera. 

So shall we first start with page 13 



and that's the Panel Book -- that's how I'll 

always refer to it -- 13 to 18.  And Ron Hill, 

we do have all the structures.  So is there 

anything in here that makes you feel 

uncomfortable from a toxicologic point of view 

that we should not include in the report or 

maybe -- I guess not include, would be 

insufficient or whatever? 

DR. HILL:  Okay, so the big question 

I had was and what raised this red flag for me 

is that suddenly on Panel Book 8 which is 

report page 2, you're talking about D-glutamic 

acid.  So that caused me to question because 

there are no D- amino acids in this Table 

anywhere.  This is all strictly L, are we, in 

fact, looking at toxicology?  Are there 

D-amino acids that we were intending to 

consider as cosmetic ingredients, that are 

used as cosmetic ingredients?  Because if so, 

it's possible in the process of filtering 

through the literature to determine what 

you're going to look at, something could have 

been missed. 

And I got particularly on edge when 



we suddenly were asserting that methionine is 

a D-amino acid or that it's R instead of S, 

and it is, in fact, S.  Cysteine is R.  But 

they're all L except that suddenly we're 

talking about D, and that got me a little 

concerned.  If we do have D-amino acids as 

cosmetic ingredients, those are going to be 

different.  And we need to be sure that we 

differentiate and capture, for example, 

sensitization data for those D and that 

everything's been picked up. 

DR. HELDRETH:  The way I looked at 

it when I was preparing the preproduction 

package here is that the L- forms, of course, 

are GRAS.  So that's where we're basing it, 

looking for dermal irritation and 

sensitization if they're GRAS. 

However, when you look in the INCI 

dictionary, it's not specific to stereo 

chemistry in off cases.  So even though it's 

at least likely from my guess that they're 

just using the natural form because it would 

require extra synthetic work and cost to make 

the unnatural forms, it's not detailed that 



they're specifically referring to the L form 

only. 

DR. HILL:  Well, this is important 

and actually the INCI -- excuse me, Jay, cover 

your ears -- the dictionary is a disaster here 

because some of these definitions are so 

chemically incorrect as to be downright 

embarrassing, but I didn't put together the 

dictionary.  It's okay.  But if we have an 

ambiguity about whether we're always talking 

about L or in some cases we might be talking 

about DL or in some cases people are actually 

using D, for example.  To make a product that 

has much less need for preservatives, for 

example, that's being done, then I think we 

need to know -- I mean, I think we have a 

capability to invert most amino acids anyway, 

but I don't know what that means in terms of 

dermal sensitization, for example.  I have no 

clue.  So if people are taking advantage of 

ambiguity in the dictionary, formulating with 

D in place of L, and I'm hoping they're 

running sensitivity tests anyway and it's 

still probably my only concern.  But I guess 



since I'm a chemist here, I'm unhappy with 

that ambiguity, and I want to make sure -- and 

I'm saying it here in session because I want 

to make sure that this was properly considered 

during the searching process because you have 

25,000 hits pared down to a pretty small 

number.  And in that paring -- 

DR. BURNETT:  I did not search for 

specifics to your chemistry knowing that I 

could run into problems.  I just left it as 

alamine, glycine.  Where it was specified, I 

made sure I specified it whether it was L or D 

chemistry. 

DR. HILL:  Okay, well that raises 

the question if you search by CAS number, for 

example, you're going to have to do all three 

because there's going to be a CAS number for 

L, a CAS number for D, and a CAS number for 

racemic, and that's also true of the salts.  

So just in case you searched that way and 

we're relying on that, you'll have created 

problems. 

DR. BURNETT:  Research by the names 

and by the CAS numbers. 



DR. HILL:  Yeah, the name should 

have picked it up.  I'm kind of not worried 

about that.  I'm just putting that out there.  

The reason cysteine -- then, of course, 

cystine changes is because the sulfur in the 

Cahn-Ingold-Prelog conventions takes priority, 

so that reverses the assignment.  But it's for 

cysteine and cystine, not methionine that it 

does that. 

And, of course, then threonine and 

isoleucine also have another stereocenter.  So 

in the natural amino acids, those assignments 

are very specific. 

DR. MARKS:  So from an overview, 

Rons and Tom, is there any -- whether it's a D 

or L, presumably we're talking about the L 

forms in this since we're referring back to 

the GRAS -- but does it make any difference 

from toxicologic, if we get rid of the issue 

of sensitization?  Didn't make that much 

difference to me sensitization wise, but 

otherwise does it make any difference to you 

all?  No? 

DR. HILL:  I couldn't think of 



anything besides sensitization where it might 

matter.  That was the only -- 

DR. MARKS:  Okay, so there might be 

some editorial changes, but in terms of the 

ingredients -- again back to page 13 to 18.  

We can't delete any of them.  We'll have to 

say they're insufficient I guess if we decide 

not to read across, but is there anything in 

there that raises any red flags and did we 

miss an amino acid that should be included?  

We don't want in to two or three years to say, 

oh gee.  So Bart and Christina, we assume you 

got all the amino acids here? 

DR. HELDRETH:  These are all the 

classic alpha amino acids. 

DR. MARKS:  Yeah, the ones that are 

in the dictionary obviously.  Okay. 

DR. HILL:  You got my issue with the 

stereochemical one? 

DR. HELDRETH:  I have the same one. 

DR. HILL:  Okay. 

DR. MARKS:  On page 11 and this is 

under summary.  It's the one, two, third 

paragraph down.  "European Commission SCCP 



concludes a risk of exposure to viruses" and 

then it got "attained from hydrolysis, a human 

hair."  I guess whenever I saw "human" it kind 

of raises a red flag in my mind that it's a 

human source of material.  For you all, is 

there any problem?  No. 

DR. BURNETT:  This will take care of 

this issue.  I will be removing that paragraph 

out of the report and moving it into the next 

round report, which is on source amino acids 

where human keratin amino acids will be one of 

the ingredients.  So this doesn't apply 

specifically to this report.  I inadvertently 

put in this one.  I jumped the gun, and it 

will be in the human keratin amino acid source 

report or source amino acids report. 

DR. SHANK:  Source amino acids?  Why 

are there two reports? 

DR. BURNETT:  We're calling it 

source. 

DR. HELDRETH:  The source for amino 

acids is basically you've taken natural 

materials, whether it be plant or animal 

source, and hydrolyzed it all the way down to 



the amino acids.  So they're not pure amino 

acids per se, at least not the pure alpha 

amino acids.  They might be some of the beta 

amino acids.  They may be some unnatural forms 

because of the hydrolysis.  They're going to 

be a little bit different than these, and 

they're not listed as GRAS or having it as a 

separate report. 

DR. BURNETT:  And I'll take this 

opportunity to any interested parties out in 

the audience, I'm having difficulty finding 

any information on these and the hydrolyzed 

proteins.  So if you have information, please 

get it to me as soon as possible.  Thank you. 

DR. ANSELL:  Just as a point of 

information before we get too far, one of the 

sensitization studies was in fact done on 

L-arginine, so there is some data, not that it 

addresses the broader concern. 

DR. HILL:  Well, no, L is the 

natural one, so that's what I'm saying.  It's 

any case where we might have a D that caused 

me concern. 

DR. MARKS:  Okay, so I guess my 



concern about the sensitization was that the 

use concentration, like for instance arginine, 

was up to 18 percent; a large number of uses, 

440 for arginine.  This is on book page 28 and 

you'll see under Rinse Off -- now, of course 

it's Rinse Off but it's still 18 percent, and 

we have an HRIPT at 1.4 percent and a 

maximization at 5 percent.  So I would feel 

uncomfortable, at least based on scientific 

data, saying this is safe unless we say it's 

been diluted out from the 18 percent.  So 

hopefully, Christina, your Wave 3 will have an 

HRIPT up to 18 percent; and then the same with 

glycine.  I picked ones with a lot of uses.  

The use there was up to 4 percent, and we have 

an HRIPT at 2.8 percent.  So there's a small 

gap, but there's still a gap. 

DR. SHANK:  We have 4 percent now. 

DR. MARKS:  Do we have 4 percent?  

Okay. 

DR. SHANK:  Can we remove the amino 

acid analog glyphosate, which is an herbicide 

and has nothing to do -- 

DR. HILL:  Yeah, me too.  I was 



about to make the same comment. 

DR. MARKS:  So where is that?  What 

page? 

DR. SHANK:  Panel Book page 11, the 

paragraph immediately above summary. 

DR. MARKS:  Oh, okay.  So you would 

like to remove that whole analog paragraph 

there or section.  Do you think there needs to 

be an analog section? 

DR. SHANK:  No. 

DR. MARKS:  No?  Okay.  So I guess 

at this -- yes, Jay? 

DR. ANSELL:  We just want to point 

out the same comment that we made previously 

concerning the inhalation toxicity being 

addressed within the Use Section, Panel Book 

8, the last two sentences. 

DR. MARKS:  Okay.  So Christina, 

you'll get that divided up so that it will be 

part in the discussion, part in the use. 

Okay, so I assume tomorrow what 

we're going to do is move that these amino 

acids -- are we going to move forward they're 

safe assuming that the studies of skin 



sensitization are safe?  Okay.  So that would 

be issuing a draft tentative report with a 

conclusion of safe?  That's what I'll move. 

DR. SHANK:  I would just like to say 

to the staff, as a panel member I dreaded the 

thought of having to review the safety of all 

the amino acids and going through five feet of 

material.  Apparently you did, and I thank you 

very much.  You made our job very much easier. 

DR. MARKS:  Okay, any other 

comments?  Tomorrow I will move that we issue 

a draft tentative report with a conclusion 

that amino acids are safe for use in 

cosmetics.  And actually, Rachel, I did note 

baby use in here and there's not that much. 

MS. WEINTRAUB:  Not that much. 

DR. MARKS:  Okay, any other comments 

about the amino acids?  Thanks, Christina, 

I'll second Dr. Shank's comments.  PEGylated 

oils. 

DR. SHANK:  Is that a real word? 

DR. MARKS:  I know.  It sounds good.  

I like it. 

DR. HELDRETH:  PEGylated is a word 



that's used in the literature.  I didn't come 

up with it. 

DR. MARKS:  So in '97 the CIR issued 

a safety assessment of a number of PEGs, 

hydrogenated castor oil, and concluded that 

the PEG-30, -33, -35, -36, and -40 were safe 

up to 50 percent and that -30 and -40 

hydrogenated castor oil is safe up to 100 

percent.  And that conclusion was based on 

skin sensitization studies.  We're at the 

point now to consider reopening this.  So the 

first question, of course, is always are there 

any new evidence or data that would raise 

concerns to reopen it?  And if there are not, 

then the second issue is do we want to reopen 

it to add ingredients?  And the proposal is to 

go from seven to 134 ingredients, and it's a 

number.  Ron Hill stepped out, but I'll ask 

for his comments when he comes back.  Ron and 

Tom, any safety issues? 

DR. SLAGA:  Well, the conclusion is 

still the same. 

DR. MARKS:  Conclusion's the same. 

DR. SHANK:  Right.  I would reopen 



only to add new ingredients. 

DR. MARKS:  Right.  And do you want 

to reopen to add on -- this is page book 10 

and 11, no I guess just 10, or the whole list.  

Is that correct, Christina? 

DR. BURNETT:  Panel Book 10 is the 

proposed ingredients to add.  It does not 

include the originals. 

DR. MARKS:  Oh, it does not include 

the originals.  So these would be the add-ons.  

These are the no-brainers. 

DR. BURNETT:  And the two asterisked 

ones do not have any crossover.  They are oils 

or based on oils that we did not do a report 

on.  So if you have issue with those, they've 

been highlighted as to not being reviewed 

before. 

DR. MARKS:  Thank you, Christina.  

That would seem to indicate they would not be 

no-brainers the way it sounds.  So Ron Hill, 

Ron Shank, and Tom felt that we didn't need to 

reopen this for safety issues.  But if we 

wanted, we could reopen it to add a number of 

ingredients.  So Tom, Ron, do you want to 



reopen? 

DR. SHANK:  Yes. 

DR. SLAGA:  Yes for add-ons. 

DR. SHANK:  But I would eliminate 

the ingredients that have the asterisks in 

front, and I'd also eliminate PEG-2 and -3 

castor oil because PEGs-2 and -3 were not in 

the original PEG review. 

DR. MARKS:  But if we reopen, we 

could add them.  Oh, I see, but is it a 

no-brainer? 

DR. SHANK:  But we didn't add them 

because we didn't have data, and those are 

different from the real PEGs. 

DR. MARKS:  So you would eliminate 

PEG-2 castor oil and PEG-3 castor oil? 

DR. SHANK:  Yes. 

DR. MARKS:  And then everything 

that's asterisked?  Thanks, Christina, again.  

Ron Hill, you weren't here when Christina had 

asterisked those oils as you can see by the 

footnote down there that we had never reviewed 

before.  So we don't have anything that we 

could easily refer to, and it wouldn't be a 



no-brainer. 

DR. HILL:  Well, I looked at it, 

believe it or not, the other way, which was 

that these aren't oils either.  And if they 

were small PEGs, if we were talking -- these 

are what?  All -6 and above?  I think maybe 

they're all -8 and above.  I thought there was 

one small one.  Yeah, I think they're all -8 

and above.  And my way of looking at it was if 

we can get -- the way we did vegetable oils 

pretty much was we looked at the fatty acid 

compositions and did read-across based on a 

huge matrix of data.  If these fit, if fatty 

acid compositions -- and we have information 

that there are no other significant components 

in these oils -- then I don't see any reason 

why because they're not the oils anyway.  

They're not being metabolized to the oils, so 

we're reviewing the PEG oils, not the oils.  

And if we have the composition data on the 

oils to indicate safety, then to me there's no 

reason to exclude them. 

DR. MARKS:  Huh, I'm not sure that 

quite qualifies as a no-brainer.  Now you're 



going back and looking at original, looking 

for data to support why this oil, this new 

ingredient, is safe whereas our rules of 

engagement were that we didn't have to go back 

and look at any data.  It just was there, and 

we could no brain and say it's going to be 

safe. 

DR. HILL:  But not all of these PEGs 

have been reviewed before, right?  So we're 

reviewing PEG oils, PEGylated oils, and so -- 

DR. MARKS:  Can we read across with 

the PEGs? 

DR. HILL:  So knowing -- the oil 

toxicology does nothing for me in this.  I 

mean, it's totally irrelevant.  The only thing 

that's relevant from the oils is the 

composition data and what gets PEGylated other 

than if we have some minor impurities that are 

non-phosphate glyceride, non-glyceride ester 

components.  So for me we're not reviewing the 

vegetable oils and so brain or no-brainer has 

no bearing here.  If we're going to read 

across to other PEGylated oils, we have no 

reason to exclude these others from where I 



sit. 

Of course, if we can't get the 

composition data telling us these are the 

fatty acids that are in there, 2 percent and 

above or whatever, and we can't get data 

indicating there's not much else in these 

oils, then we still can't.  We'll have to say 

insufficient information.  But to me, we're 

not reviewing vegetable oils here.  We're 

reviewing PEGylated oils.  So if there are any 

that haven't been reviewed before for safety 

that we're adding on, whether or not we have 

the vegetable oil pre-review, to me then 

there's no reason to exclude them.  But that's 

just my logic. 

And I'm looking at it from the other 

point of view, which is if we have some unique 

oil that some little village in Ecuador grows 

this stuff and they can market the oil, it 

might help them to know that it's safe. 

DR. MARKS:  So I guess I would ask 

you if we have PEG-30 and PEG-40 hydrogenated 

castor oil.  That was felt to be safe.  Is it 

a no-brainer that we would say -35 is safe? 



Safe?  Ron Hill?  I mean, to me 

there is the read-across it whereas if I look 

at what's been asterisked, bitter cherry seed 

oil, I'm not -- I assume it is, it's probably 

GRAS -- but we have to do a lot more digging.  

Just like you said Ron, we now have to go out, 

create a chart, find out what the ingredients 

of bitter cherry seed oil is.  So that's not a 

no- brainer whereas perhaps PEG-35 

hydrogenated castor oil is a no-brainer since 

we've done -35 castor oil and we've done -30 

and -40 hyrdrogenated.  But that's my 

reasoning.  Ron Shank and Tom, what are your 

feelings? 

DR. HILL:  Before they answer that, 

have we done PEGylated almond oil before?  

Have we done PEGylated apricot kernel oil?  I 

know we've done the oils themselves, but have 

we done those PEGylated oils?  I mean, I get 

it on the castor oil where we're just changing 

the number of PEGs because if we're going to 

take that approach, then it should only be 

castor oils only. 

DR. MARKS:  I assume we did almond 



oil. 

DR. BURNETT:  Correct.  We did not 

PEGylated oil.  We did the oil -- 

DR. HILL:  That doesn't matter.  My 

point is that's irrelevant other than the 

fatty acid composition.  And we're going to 

have to look at that again anyway to do the 

read- across.  Now if we just stick to castor 

oils and add the number of PEG groups, then 

that's a no-brainer. 

DR. MARKS:  Ron Shank?  So what you 

would suggest then, Ron Hill, is that anything 

that doesn't have castor oil would be 

eliminated. 

DR. HILL:  No, I think we should do 

them all, but I'm just saying -- 

DR. MARKS:  Now this is a re-review. 

DR. HILL:  A re-review? 

DR. MARKS:  Yes, so that's what the 

rules are somewhat different in terms of we 

aren't opening to do these add-ons.  The 

intent was to get more ingredients reviewed in 

a reasonable way, but as a no-brainer. 

DR. HILL:  Okay, I think as soon as 



you go apart from castor oil, then if you went 

to apply the no-brainer rule that way, then 

yes we should exclude all those. 

DR. MARKS:  Ron Shank?  Tom? 

DR. SLAGA:  I felt what Ron stated 

with -2 and -3 and the ones with asterisks 

since we haven't previously reviewed those.  

The rest of them were fine. 

DR. MARKS:  Well, the good thing is 

tomorrow I'm not making a move other than 

reopening, and then we can have the discussion 

on ingredients.  And Ron Hill, I think 

probably what I will do is we'll see how the 

Belsito Team -- and then I'll ask you to react 

to it in terms of whether we limit it to just 

eliminating besides PEG-2 and -3 castor oil, 

these other asterisks or getting into the 

group.  What I hear from Tom and Ron Shank is 

that we just eliminate PEG-2 and -3 castor oil 

and then those asterisked components.  And 

we'll see what the team tomorrow -- and Ron, 

you can express your concerns.  Be sure and 

remind me if I -- 

The one thing I had, question a 



couple of things.  One in the back you had 

previous words were mink and jojoba.  Were 

they relevant to this, some of the background 

data?  There was mink oil and -- 

DR. BURNETT:  One of the proposed 

ingredients is mink oil PEG-13 esters. 

DR. MARKS:  Safe, okay. 

DR. BURNETT:  And jojoba oil PEG-18 

and -150 esters. 

DR. MARKS:  And then how are we 

going to reconcile with when we reopen it if 

we add all these other ingredients where in 

the original report we limited the 

concentration to 50 percent?  And now we're 

going to read across.  Do we read across 50 

percent or do we read across 100 percent when 

it comes to sensitization with these? 

DR. SHANK:  It has to be 50 percent; 

otherwise we'd need more data and then it's 

not a no-brainer. 

DR. MARKS:  Then it's a no, okay.  

So we would have to have HRIPT or max to 

indicate that it's safe at greater than 50 

percent.  Good, thanks Ron.  I was struggling 



on how we would read across and do that.  Any 

other comments? 

MS. WEINTRAUB:  There are a few uses 

in baby products, not that many.  And there's 

been a big increase percentage wise for 

PEG-40s.  For hydrogenated castor oil, there 

was one reported use in '97 and 18 in 2011. 

DR. HILL:  I have one other question 

and maybe Bart could answer this. 

DR. MARKS:  Thanks, Rachel. 

DR. HILL:  Just had made a note of 

it and then forgot about it.  Where it says 

something like rapeseed oil PEG-3 esters, what 

are we actually talking about because we don't 

have any -- 

DR. HELDRETH:  Where's that at? 

DR. HILL:  In the second -- if you 

look at the master ingredient list where we 

were just looking with the asterisks and so 

forth.  When it says rapeseed oil PEG-3 esters 

-- 

DR. HELDRETH:  Okay, so if you think 

about an oil as a triglyceride, you could have 

-- 



DR. HILL:  Never mind; I just 

answered my own question.  Missed a little 

transesterification tidbit.  I got it. 

DR. MARKS:  Okay, I'll summarize 

here tomorrow.  Presumably I'm going to second 

a motion to reopen this report, and the 

purpose to do a number of add-ons on page 10.  

We'll have some discussion as to which ones 

they actually will be and then concerning what 

the limit concentration from sensitivity.  

We're going to put it at 50 percent based on 

the original assessment.  Any other comments? 

If not, we'll move on to the alkyl 

esters.  This is a re-review.  In '97 the 

panel issued a final report on cetyl esters as 

safe; a number of supplemental books now.  So 

first of all are the cetyl esters.  We're into 

the mode with a reopening or re-review.  Is 

there any new data to suggest that in the 

original report there are any safety alerts?  

Should we reopen it for that reason? 

DR. SHANK:  I think we can change -- 

so the answer's yes.  I think in the 1992 

report, we concluded that isopropyl linoleate 



is -- let's see -- 

DR. MARKS:  Insufficient I have. 

DR. SHANK:  It was insufficient.  

But we have isopropyl alcohol has been found 

to be safe and ten esters have been found to 

be safe.  These are included as tables.  And 

the oil report should have covered linoleic 

acid.  So I think we could now change that 

conclusion and then open it to add the acid 

and the alcohol. 

MS. FIUME:  Just to clarify, the 

re-review is on the ingredient cetyl esters 

itself, and then the rest such as I think 

isopropyl linoleate would come under 

ingredients to reopen to add.  Is that 

correct? 

DR. SHANK:  Right, reopen to add. 

DR. MARKS:  And are we adding 200 

ingredients?  Is that correct? 

DR. SHANK:  Let's see -- 

DR. MARKS:  So I have on page 33 and 

53 -- yes, okay.  So 33 we -- actually 32 we 

do the structures.  Rons and Tom, which would 

you prefer?  Starting on 32 and work on the 



structures, or go to Panel Book 53 and look at 

the Table 1A with all these?  Again, these 

should be basically no-brainers again if we're 

going to add on.  It's a lot of ingredients. 

DR. SLAGA:  I think the structures 

would be fine. 

DR. MARKS:  Structures, so is there 

-- as we go down the structures on page 32, 

33, all the way up to page 51 -- Monice, thank 

you, you numbered all these -- starts with 

cetyl esters on ingredient 1 and we go up to 

200, stearyl beeswax.  Anything on all these 

ingredients which would not be a no- brainer 

that we would be concerned about? 

DR. HILL:  Define "no-brainer."  Do 

you mean that you're going to be -- that I'm 

going to feel satisfied with read-across?  Is 

that what you mean? 

DR. MARKS:  Yes. 

DR. HILL:  Oh. 

DR. MARKS:  And what we have 

already, or what we have in previous reports 

as what Ron mentioned with the isopropyl 

linoleate. 



DR. HILL:  So we have a whole bunch 

of branched carboxylic acids in here with no 

toxicology data captured, no previous reviews 

that include them. 

DR. MARKS:  So you're starting on 

page 35, number 40. 

DR. HILL:  Well, the thing is that 

they mixed -- I like the organization except 

they mixed branched fatty acid or branched 

acid ones with branched alcohol ones, which is 

fine.  But it's actually more helpful to 

separate them because we do have a few 

branched alcohols that we do have past 

toxicology data on.  I don't think any of 

these acids we actually have ever captured 

previously, except not in my time on the 

panel, have we captured toxicological 

evaluations.  Now honest opinion, I didn't see 

any good reason to remove any of these.  But 

if you're wanting to strictly adhere to the 

no-brainer rule, then I have a totally 

different view. 

DR. MARKS:  I'm trying to remember 

the rules of engagement.  Ron Shank and Tom, 



they're salts -- 

DR. HILL:  Simple esters -- 

DR. MARKS:  Simple esters, right. 

DR. HILL:  Which are not easily well 

defined I think. 

DR. MARKS:  Right.  So, Jay? 

DR. ANSELL:  Well, I was just going 

to -- I think the intent is what you said, 

that the data should be available to review 

them within the existing report.  What we 

would not want to have happen is to reopen it 

to add an ingredient and then determine the 

information was insufficient to support that 

and go insufficient on an ingredient which was 

added.  If it is insufficient, then the 

conclusion has to be that the grouping was 

done badly, not that the report is 

insufficient.  And so it's a statement of 

principle that that's where we come from as 

opposed to trying to remember whether it was 

salts or esters. 

DR. MARKS:  Right.  You captured 

that nicely, Jay, thank you.  So does that 

help in deciding?  Do we want to do all 200?  



Do we want to limit it?  Or do we want to 

reopen only to add isopropyl linoleate?  Or do 

we want to not reopen and do isopropyl 

linoleate since it was a separate report 

before as a separate one again as a re-review? 

DR. SLAGA:  Would it be worthwhile 

to do what Ron stated about the branched 

alcohols versus the branched esters, further 

subdivided just so it makes it clear? 

DR. MARKS:  I guess the question -- 

we can certainly divide the branched alcohol 

and esters, but we have a lot of other ones in 

here, too.  So I guess the question is how do 

you deal with this?  So on page 32, is there 

anything that is a problem with 1 to 10?  And 

then we could go to page 33.  Is there 

anything from 11 to 21?  Yeah, Ron Shank. 

DR. SHANK:  Well, if I could call 

your attention to Panel Book page 54, Monice 

has a table here, Table 1B, which was very 

helpful to me.  The first section of the table 

says "ingredients for which all constituents 

have been reviewed by CIR."  Those are 

no-brainers to me as add-ons.  And then all of 



the others have some limitations. 

MS. FIUME:  Actually, if I can add a 

point of clarification, and I apologize if 

this is confusing.  At the bottom, the third 

section of that table, I have that "the 

constituents weren't reviewed."  When I said 

that, it meant the direct alcohol or the 

direct acid, but there are some in there whose 

family may have been reviewed and I apologize 

for that -- such as the ethyl hexanoates or 

the neopentanoates.  There were other 

neopentanoates that were reviewed, but the 

direct of the acid itself was not reviewed.  

So I apologize for that confusion. 

DR. MARKS:  So again, Ron, on page 

54 you're saying on Table 1B the first group 

is a no-brainer.  All the constituents have 

been reviewed. 

DR. SHANK:  Yes, that first section. 

DR. MARKS:  And then the ones below 

in which one constituent has been reviewed or 

again that could be adjusted.  The third group 

down there, none.  Essentially a no-brainer 

would be just the top, which is still a lot of 



ingredients.  But then we could truly say it's 

a no-brainer, huh? 

Ron Hill and Tom, do you like that 

approach to it? 

DR. HILL:  Well, if we could figure 

out which ones fall into the category she just 

mentioned and bump them up, I mean, that'd be 

another possibility as long as we do it right. 

DR. MARKS:  Yeah, I think what we 

would -- 

DR. HILL:  That's not a 5 minute 

job. 

MS. FIUME:  I could have it for 

tomorrow. 

DR. MARKS:  Oh, no. 

MS. FIUME:  I would hate to try and 

guess it for today. 

DR. MARKS:  Yeah, so I think I don't 

know that we need it for tomorrow unless the 

team feels it.  I think it's just we endorse 

that idea that we could include that as a no- 

brainer and the next time we see it, we can 

deal with that.  And if we don't think it's a 

no-brainer, we just eliminate it. 



DR. SHANK:  The decision is to 

reopen to add new ingredients. 

DR. MARKS:  Correct. 

DR. SHANK:  We can say which 

ingredients after we get the updated list. 

DR. MARKS:  Right, but we can 

certainly begin with that top list on Table 1B 

as all those would be included. 

DR. BERGFELD:  So you're proposing 

that all of the rest that are listed here have 

some research involved with them?  It would 

cover portions or part if there'd been any 

problems with the chemical? 

DR. MARKS:  Yeah, if one 

constituent.  If there's more than -- 

DR. SLAGA:  Yeah, it's more that we 

don't have data, not that there's something 

wrong with them.  We just don't have data if 

there's one constituent missing or both of 

them. 

DR. HELDRETH:  So I have a question 

about that.  So then you're saying that the 

ones in the second group being on that page 

wouldn't be no-brainers.  So you're saying 



something like decyl laurate, which is just 

slightly a chain link difference than the ones 

that you're including in the no- brainer 

group, for some reason that one's not a 

no-brainer just because we haven't looked at 

both the alcohol and the acid?  I'm not saying 

you're wrong.  I'm just asking is that what 

you mean? 

DR. MARKS:  Correct, that's what Dr. 

Shank meant, I believe. 

DR. HILL:  But we would be including 

everything in Table 2, right, because those 

have already been -- 

DR. ANSELL:  I'm sorry.  Isn't Table 

2 materials which are pure in other reports? 

MS. FIUME:  It is, but it could be 

the prerogative of the panel to include them 

here to have a complete group of all alkyl 

esters. 

DR. MARKS:  And was that -- so that 

was included -- Table 2 was included in these 

structures and that table on page 53, is that 

right? 

MS. FIUME:  No, those structures are 



not in Figure 1. 

DR. MARKS:  Oh, hmm.  So that's a 

new twist in terms of including -- huh.  Would 

that strengthen the re-review? 

DR. HILL:  I think it would because 

it facilitates read-across.  There are a lot 

of these ingredients down in the lower half of 

page 54 that I think would be bumped up.  But 

to me at least, I would go through and I 

certainly can also take it upon myself to 

check the ones I think do fall into the no- 

brainer rule of which I think there'd be quite 

a few, maybe the majority even. 

DR. MARKS:  Hmm. 

DR. HELDRETH:  Yeah, I would 

certainly think if we're looking at cetyl 

esters, then cetyl caprylate, which is going 

to be one of those cetyl esters, has to be a 

no-brainer. 

DR. MARKS:  So for now should we 

proceed with saying yes, we want to reopen and 

then the next time we actually see a revised 

proposed list with an understanding of what we 

meant by no-brainers rather than us now going 



through 200 ingredients?  I think that's going 

to be difficult.  And then Ron Hill, you could 

actually as you think through it you can see 

which ones you would include also.  Is that a 

reasonable way to proceed?  We reopen and then 

see the list of ingredients the next time, and 

we use -- I think the best beginning points 

are page 54 and 55.  Do you want to combine 

those ingredients in Table 2 into one whole 

report?  Seems to make sense; they're all 

alkyl esters.  We've done that before. 

DR. HILL:  To me it makes very good 

sense.  And if you look at it in that light, I 

think you could make some read-across on a 

large number of the ones in Table 1B. 

MS. FIUME:  And those were included 

in your -- 

DR. HILL:  I know.  I know they 

were. 

MS. FIUME:  And they were profiled 

for that purpose. 

DR. HILL:  I know, but in your data 

profile tables in the front, because you -- I 

mean, it's a beautiful job.  I wrote thank you 



in huge letters at the top of at least one of 

these tables because you organized them in 

several different ways.  The only thing I 

would have maybe done differently is to have 

put the ones that were previously reviewed 

right in the tables so that you could 

immediately -- see what I'm getting at?  

Instead of segregating all the ones -- this is 

for future reference -- 

MS. FIUME:  If you look at Panel 

Book page 11, the previously reviewed alkyl 

esters -- you mean you wouldn't want them by 

themselves?  You'd want them under the 

subcategories. 

DR. HILL:  I wouldn't want them by 

themselves.  I would have filtered them right 

in with the tables where they fit because then 

I can immediately look and say okay, here's 

isononyl, and we have isononyl esters, and we 

have repro tox, and we have sensitization -- 

then you know immediately.  I hate to even 

suggest that given how much work went into 

this and how beautiful these tables are for 

use in read-across, but it would have helped 



me because I've been paging back and forth, 

whereas if you can look and see here are the 

X's, here are the missing spots. 

DR. MARKS:  Okay, so I'm going to 

tomorrow second that we reopen the re-review 

of alkyl esters.  And we'll see what the 

Belsito Team suggests to how to deal with all 

these ingredients, but I'm going to suggest we 

go to page 54 and 55 and that the top group 

where all the constituents have been reviewed 

as a no-brainer, that we add these previously 

reviewed safety assessments of alkyl esters in 

Table 2.  Combine that and then we'll go back 

and look at the one constituent-reviewed 

section and none section and pull ingredients 

out of that to be included in this report.  

Does that sound reasonable?  Ron, Ron, and 

Tom?  Okay, good.  Anything else on the alkyl 

esters? 

And this is Ron Hill's favorite 

lunchtime food, cucumbers we're at.  So this 

is the first time we've seen this report.  

And, of course, as we always do, there are 

ingredients from fruit and seed and then the 



whole cucumber, too, and the cucumber extract.  

So I guess that implies that maybe the peel's 

in there along with whatever was in the fruit 

and in the seed.  So the two Rons and Tom, do 

we have needs?  And in the past you may recall 

on page 7 it mentions that the cucumber seed 

oil was reviewed and found to be safe last 

year by us. 

DR. SHANK:  On Panel Book page 9 

under the tumor promotion study on skin, the 

last part of the first paragraph, it says that 

initially they used a dose of 5 milligrams of 

cucumber extract and acetone.  But that killed 

60 to 80 percent of the animals before they 

got tumors.  I don't think we can let that go 

by without discussion.  That's the only 

problem I had with the toxicology in the 

report.  Wave 2 data gave us an HRIPT test at 

5 percent, which is negative, and that's more 

than the use so that's all right.  It's just 

that I am concerned with that one statement 

that cucumber extract applied to the skin 

killed most of the test animals.  Will you 

check that? 



MS. FIUME:  I will check that 

tonight. 

DR. SLAGA:  The way that the 

experiments were done here is kind of funny, I 

mean with the TPA and the DMVA.  It's 

backwards so I'm not sure what they were 

trying to prove. 

DR. HILL:  They were trying to prove 

-- 

DR. SLAGA:  I'm not even sure this 

is a relevant study. 

DR. HILL:  I liked this.  I really 

liked this study because they were dealing 

with tumor promotion as opposed to tumor 

genesis, which is totally different. 

DR. SLAGA:  Yeah, but why would you 

have -- 

DR. HILL:  To make the tumors 

happen.  So you're triggering the formation of 

tumors with a tumorigen -- that's the wrong 

word, but anyway -- and then you're looking at 

any effects on those.  In other words, phorbol 

ester-like activity I guess would be the best 

way to put it. 



DR. SLAGA:  Yeah, but they gave it 

before to the TPA, then they gave it to DMVA. 

DR. HILL:  Yeah, they did have three 

different ways, right? 

DR. SLAGA:  They put the cart before 

the horse. 

DR. HILL:  Three different ways, and 

I don't know what they were trying to separate 

there.  I didn't quite figure that one out. 

DR. SLAGA:  Well, it would good if 

we checked that experiment. 

DR. MARKS:  See, Ron, you highlight 

exactly what I was concerned about.  What's in 

the peel?  Because we know the fruit and the 

seeds are okay, but it's the peel.  They used 

the whole thing.  Maybe they left too much 

pesticide on the peel and that's what killed 

them.  At any rate, so we would move tomorrow 

to -- 

DR. HILL:  Wait, wait, wait, wait, 

wait, wait -- one huge big issue -- if you're 

closing, I'm not done. 

DR. MARKS:  I wasn't going to close 

that soon, Ron. 



DR. HILL:  Okay. 

DR. MARKS:  No, go ahead, and then 

Rachel. 

DR. HILL:  All right.  I know we've 

reviewed cucumber seed oil, but we have not 

reviewed cucumber seed extract.  We don't have 

a method for preparation for the seed extract.  

We don't know what components are in there.  

What I wrote is "composition of 'exotic' 

ingredients in the seed extract are needed" 

and then "any known pharmacology for those 

prominent or potent compounds."  So they're 

not using -- 

DR. MARKS:  So you would like the 

method of manufacture and impurities in the -- 

DR. HILL:  Well, my point is we 

don't have any toxicology on the seed extract, 

which -- 

DR. MARKS:  Seed?  But we have the 

seed oil. 

DR. HILL:  Yeah, and I'm thinking 

that the composition of that's quite different 

because the seed oil, my guess, would be 

that's going to be triglycerides. 



DR. MARKS:  See, I was concerned 

more about the fruit if you wanted to get it.  

But since we did have data on the seed oil, I 

wasn't as concerned about the seed extract 

because I assumed that -- 

DR. HILL:  And that's what I'm 

saying.  I'm not sure we know that they're 

even remotely the same. 

DR. MARKS:  Okay, so you would want 

an insufficient data at this point. 

DR. HILL:  I would because we don't 

know what's in the seed extract.  And while I 

eat cucumbers and pickles with reckless 

abandon -- I never met a pickle I didn't like 

-- I think the seeds come through without 

digestion.  Plus it's in the oral cavity, not 

some whatever the components are that I'd 

smear on my skin where they might beautifully 

absorb. 

DR. BERGFELD:  It's the seed oil 

that you're -- 

DR. HILL:  No, seed extract.  We did 

the oil. 

DR. MARKS:  Yeah, the seed oil we 



reviewed last year and found to be safe.  And 

you're not worried about the fruit. 

DR. HILL:  No. 

DR. MARKS:  Not at all, just the 

seed.  Interesting. 

DR. HILL:  Well, I mean, I guess 

certainly that acetone study got my attention, 

but -- 

DR. SHANK:  Doesn't the fruit 

include the seed?  It's the whole thing, isn't 

it?  The whole cucumber? 

DR. MARKS:  Well, other than the 

peel. 

DR. SHANK:  I would say it includes 

the peel as well.  The whole fruit. 

DR. HILL:  Yes, but if the extract 

is done in such a way that you're not chewing 

up the seeds, then you're not actually 

extracting any components from the seeds, 

which my guess would be how they do it.  Then 

probably the fruit extract probably has 

nothing of what's in the seeds.  That would be 

my guess.  I mean, we have a long list of 

components from actually two different 



sources.  One's the exhaustive one and then 

there's a shorter one.  Table 5 is it? 

DR. MARKS:  And I assume that Ron 

and Tom, you -- 

MS. WEINTRAUB:  Table 3. 

DR. MARKS:  Yes, Table 3 on page 13. 

DR. HILL:  Table 3 and then there's 

Table 5, which also has cucumber seed 

composition. 

DR. ANSELL:  We do have a note that 

the fruit extract is either peeled or 

unpeeled. 

DR. MARKS:  Pardon? 

DR. ANSELL:  We do have a note that 

the fruit extract includes -- the fresh is 

extracted either peeled or unpeeled.  So it 

could be either way. 

DR. MARKS:  Oh, interesting. 

DR. ANSELL:  On Panel Book 27. 

DR. HILL:  So if you look at Table 

5, which is Panel Book 21, there you get 

amounts in the seed.  All right, so now we 

have 52 percent of isomultiflorineol and 10 

percent of cycloartenol and 13 percent of 



24-methylene cycloartenol, et cetera.  There 

are some compounds that are present at fairly 

large concentrations.  And if the seed extract 

preserves all those -- let's suppose they're 

grinding up the seeds and doing a super 

critical fluid extraction to get the same 

extract, I'm just saying let's suppose -- then 

what you have should be very different than 

cucumber seed oil. 

DR. MARKS:  So, Ron, then we need a 

lot more tox data presumably if you're saying 

that the seed extract could be significantly 

different. 

DR. HILL:  That's my point of view. 

DR. MARKS:  So then we would have an 

insufficient data with a whole number of 

toxicologic endpoints. 

DR. HILL:  For just the seed 

extract. 

DR. MARKS:  Ron Shank -- well, 

Rachel -- shall we finish this or, Rachel, 

does yours also address this issue? 

MS. WEINTRAUB:  Well, not exactly.  

It's a broader data need.  Do you want to 



address that now then? 

DR. MARKS:  Yeah. 

MS. WEINTRAUB:  On CIR Panel Book 

page 9, there are three categories where there 

was no data found for toxicokinetics, 

toxicological studies in reproductive, and 

developmental toxicity.  We wanted to know 

what the panel thought about that. 

DR. MARKS:  Thank you, Rachel. 

DR. HILL:  See, that's why I flagged 

the seed extract because for me, the fruit -- 

we've got a generally recognized as safe 

ingredient.  And like I say, I've never heard 

-- 

DR. BERGFELD:  You haven't died? 

DR. HILL:  Huh? 

DR. BERGFELD:  You have not died? 

DR. HILL:  I have not died.  That's 

one endpoint.  Yes, yes.  And I think oil is 

oil.  I think we're talking triglycerides 

here, but I think seed extract may be 

something very different in which we have not 

captured any toxicology at all.  I totally 

agree with Rachel on that. 



DR. MARKS:  Ron Shank? 

DR. SHANK:  Well, since this is a 

common food and you chew it and there's no 

oral problem, my main concern is what's the 

problem when it's applied to skin? 

DR. HILL:  Do you chew the seeds up? 

DR. SHANK:  Of course. 

DR. MARKS:  Uh hmm. 

DR. HILL:  I bet you don't 

appreciably chew the seeds to a bloody pulp in 

such a way that some of these oil-based 

components are going to actually come out and 

-- and besides which, they're going into the 

gut, where microbes can take them out. 

DR. SHANK:  Well, precisely.  So 

you're asking for systemic toxicity data, and 

I don't think that's necessary. 

DR. SLAGA:  Plus you drink some 

water with it. 

DR. SHANK:  I don't see the need for 

systemic toxicity data, just skin. 

DR. MARKS:  Okay, so that addresses 

Rachel's concern about the reproductive 

development. 



DR. HILL:  I agree. 

MS. WEINTRAUB:  For all three of 

those categories? 

DR. MARKS:  For all three of those.  

And that could be captured in the discussion 

obviously, why we're not -- why we don't need 

those.  Tom, do you agree? 

DR. SLAGA:  I agree. 

DR. MARKS:  So we would then -- let 

me see, am I the one?  I will move that we 

would issue a draft tentative report as safe. 

DR. BERGFELD:  Wait a minute.  Is 

that what you came up with? 

DR. MARKS:  I thought that's what 

you said, Ron. 

DR. SHANK:  I think we still need to 

resolve the issue of the skin-painting test 

where it kills most of the animals. 

DR. MARKS:  Yeah, I'm sorry, Ron.  

That started right in the beginning.  I 

assumed that was going to be easily addressed. 

MS. FIUME:  I will check that 

tonight, and I'll let you know tomorrow 

morning. 



DR. SHANK:  I don't have access to 

that -- 

DR. BERGFELD:  How are you dealing 

with Ron's concern about the seed extract? 

DR. HILL:  That's what I was going 

to say, wait a minute.  What are we doing here 

because there's no toxicology of any kind at 

all on cucumber seed extract according to the 

check table, no dermal, no nothing. 

DR. BERGFELD:  But there's no 

chemical composition. 

DR. HILL:  And we don't have 

chemical -- well, we do have chemical 

composition for the seed, but not the seed 

extract.  So we don't know what we're actually 

dealing with.  And I don't buy the argument 

that well, I eat the cucumbers and I chew up 

the seeds.  I don't buy it.  I think the seeds 

go through pretty much unchanged.  They're 

small and they're hard to get them chewed to 

the point where much of those constituents 

would actually come out.  But now you extract 

them and you put them in some ointment base 

and you smear them on the skin, that's another 



story. 

DR. MARKS:  Tom? 

DR. SLAGA:  I don't have any 

problems with it, other than that one study. 

DR. MARKS:  Right, for that 

mortality.  So I'm going tomorrow move that we 

issue a draft tentative report, assuming that 

the issue of 68 percent mortality in the study 

with the cucumber extract is resolved -- 

that's on page 9.  Assuming that that's 

resolved favorably then the tentative report 

would have a conclusion of safe.  But then I'm 

going to call on Ron Hill to raise the issue 

of the seed extract.  And then we'll see how 

the discussion goes.  Does that sound fine? 

DR. SHANK:  Are you saying it's 

insufficient data? 

DR. MARKS:  Yes, but three of us 

feel that it's safe and one has an 

insufficient.  So I'm going to present the 

team as safe, but then, Ron, you're perfectly 

welcome to do insufficient data.  Does that 

sound reasonable?  Because Ron Shank and Tom, 

you both feel that we could move forward with 



a safe conclusion as long as we resolve this 

one study, the mortality, versus -- I'll put 

in safe versus insufficient data and that's 

Ron Hill.  And you picked the seed extract 

because you felt that extract could be much 

different than what is either alcohol 

extracted in our mouth or digested or chewed. 

DR. BERGFELD:  I guess the other 

option that Ron has is to suggest it be placed 

in the discussion and then whatever you'd like 

to do as a discussant point regarding it, 

other than the fact there's no data.  I mean, 

you would add that if you thought ingestion 

was fine.  I mean, that's an alternative to 

you. 

DR. HILL:  For me there's not 

sufficient data on the seed extract at any 

level in any way. 

DR. SHANK:  If we got more data on 

the preparation, not the preparation of whole 

fruit extract, would that help that the seeds 

are actually extracted as well, as part of the 

whole fruit extract? 

DR. HILL:  I don't think so because 



looking at the way that the whole fruit 

extract is made and the small amounts that are 

actually applied, what you're getting from 

seeds if you were homogenizing the whole 

fruit, there's going to be a small amount as 

opposed to whatever's concentrated in those 

seeds and is nowhere else in the fruit, which 

is a very different set of constituents.  We 

have that data.  So now we have a very 

concentrated preparation of what's in the 

seeds and nowhere else in the fruit.  And now 

-- 

DR. ANSELL:  I would just request of 

the panel that if we choose to go 

insufficient, that we be very specific as to 

what we're insufficient about.  Because if we 

come in and say we're going to need a repro, 

developmental, gat cancer, genotox, 

sensitization, environmental assessment, 

versus a little more description in terms of 

the processing as to when we use super 

critical carbon dioxide to prepare it. 

DR. HILL:  I'm not worried about -- 

it's whatever is being extracted from the 



seeds and used directly on the skin that 

potentially -- and I'm going to go back and 

look at the concentrations of use carefully. 

DR. SHANK:  0.08. 

DR. HILL:  For the seed extract? 

DR. SHANK:  Yeah. 

DR. HILL:  Yeah, that's small.  

Thank you. 

DR. MARKS:  Okay.  As you can tell, 

the Marks Team tomorrow is going to move to be 

safe, but Ron Hill, if you want to put your 

concerns forward, fine. 

DR. HILL:  So my insufficiency 

concern would be the method of preparation and 

a composition for the seed extract.  I don't 

think that's unreasonable to ask. 

DR. MARKS:  Of prep and 

concentrations of constituents or what the 

analysis -- 

DR. HILL:  Major constituents, 

something similar to Table 5. 

DR. MARKS:  With that narrowed down, 

Ron and Tom, do you still want to move forward 

with a safe, or would you want to go 



insufficient data notice for method of 

preparation and major constituents? 

DR. SHANK:  I would go safe. 

DR. MARKS:  Okay, but certainly try 

and see if -- 

DR. SHANK:  After clarification. 

DR. MARKS:  Clarification, yes.  The 

mortality, yes.  Don't let me forget that 

tomorrow even though I've put it in my notes 

here. 

DR. SLAGA:  And I agree, safe with 

clarification. 

DR. HILL:  For me it doesn't make me 

any madder because I'm going to go back and 

then thoroughly look at those ingredients and 

what's known about the biology of them, which 

wasn't captured in this report, and see if 

there is any basis for concern. 

DR. SLAGA:  Yeah, there's two 

clarifications.  The tumor study and the 

extract, total fruit. 

DR. MARKS:  You mean in that study?  

Yeah, that's the same study. 

DR. SLAGA:  The same study. 



DR. MARKS:  We were just debating 

what was in the total extract, that's all, 

whether there was something left on the peel, 

but we'll find out.  Thank you, Monice. 

MS. FIUME:  It's everything 

according to what was there.  It's everything. 

DR. MARKS:  It's the whole pickle. 

DR. SHANK:  I understand what the 

problem is.  It's like a pesticide. 

MS. FIUME:  Which will be handled in 

the discussion with the pesticide and heavy 

metal boilerplate. 

DR. MARKS:  We have one, two, three, 

four, five, six more ingredients and 

discussants for ourselves.  Do you want to 

just move right on through, panel, or do you 

want to take a -- sure, Tom, good.  Ron, Ron, 

keep moving?  Good.  Rachel, do you need a 5 

minute break? 

MS. WEINTRAUB:  I would love a 

break. 

DR. MARKS:  5 minute break it will 

be.  What time is it now?  3:30.  We'll make 

it 7 minutes.  So we'll come back at 3:37. 



Okay, let's resume.  I think we're 

done with cucumbers now, and we'll move on to 

the bis-diglyceryl polyacyladipate-2.  How do 

you say that?  Ron?  Oh, Monice, how do you 

say it? 

DR. SHANK:  Adipate. 

DR. MARKS:  Adipate, yes, adipate.  

Okay.  This is another first time the panel 

has seen these two ingredients, the 2 and the 

1, and I'll throw it open for whatever are our 

needs, if any. 

DR. SHANK:  I have no data needs, 

but Bart's not here.  I wonder if we can't 

have -- I know there are many different 

structures for this class.  Could we get just 

one typical structure to get an idea of what 

it looks like?  I tried and I have one, but 

I'm not too sure I want to show it to the 

chemists. 

DR. HILL:  I wasn't very clear from 

what was given, what exactly we were talking 

about either.  So don't feel bad. 

DR. SHANK:  Okay. 

DR. MARKS:  So do you think that 



will generate -- so Ron Shank, will that 

generate any data needs? 

DR. SHANK:  No. 

DR. MARKS:  No, so you just want a 

chemical structure in this or whatever.  

That's an editorial. 

DR. SHANK:  Pick one that's typical 

of the group. 

MS. FIUME:  I will pass that along 

to Bart. 

DR. SHANK:  Thank you. 

DR. HILL:  Well, actually what I 

wrote in the book here was "using our groups, 

it should be still possible to provide a 

general structural picture." 

DR. SHANK:  I have guessed that the 

molecular weight is about in the range of 

1,200, so that'll help knowing that it's a 

very large molecule. 

DR. MARKS:  So when I reviewed it, 

the needs I had were that the 2 undiluted was 

not an irritant, 25 percent it was not a 

sensitizer with a GMPT, with the guinea-pig 

maximization test, and that we have a use 



concentration of 38 percent. 

MS. FIUME:  It was not included in 

Wave 2.  The information just came in.  The 

corrected use concentration is actually 36 

percent, not much different.  And there is an 

RIPT at 36 percent that was not distributed 

because it just came in.  And there was no 

evidence of sensitization. 

DR. MARKS:  Great, okay.  So that's 

been addressed.  Thank you, Monice.  And then 

the 1, that was a non-sensitizer at 100 

percent, so that's perfectly fine.  So this is 

okay on the skin sensitization.  So tomorrow 

then I would -- I want to ask Tom, and then 

Rachel, you had a comment.  So Tom, everything 

fine from your perspective?  Don't need any -- 

DR. SLAGA:  Well, it has plenty of 

genotoxicity, both bacterial and mammalian 

cells.  As Ron said, it's not irritating.  And 

since I don't -- the only question is the 

structure -- there's nothing on impurities -- 

it's really nothing even on manufacturing -- 

we don't know. 

DR. MARKS:  Right, that's what I 



have. 

DR. SLAGA:  We don't know really 

what it is. 

DR. MARKS:  So do we want to put it 

in?  Do we still want to move forward with 

safe?  We don't need to have impurities or 

method of manufacture?  Do we want to put it 

insufficient to get those data? 

DR. HILL:  Well -- 

DR. MARKS:  It won't change probably 

our conclusion, I assume. 

DR. HILL:  Right, and I note that if 

you look at the appearance in the table, in 

one case we have a -- 

DR. MARKS:  What page are you on? 

DR. HILL:  Oh, I'm sorry.  Panel 

Book page 13, report page 7.  The appearance 

of the bis-diglyceryl polyacyladipate- 

Is a yellow, pasty, tacky, stringy 

substance.  So we shouldn't get yellow given 

the nature of the compounds unless there's 

some colored impurities in there I think.  

Yes, because we're just looking at caprylic, 

capric, hydroxystearic, and isostearic, there 



are no double bonds from the fatty acids.  So 

yellow in -2 and yellowish in -1, those have 

got to be impurities and enough to give color. 

DR. MARKS:  So do you think -- do 

you want an insufficient data announcement or 

move forward with safe and just note that we 

would like -- Ron, Tom? 

DR. HILL:  These are used in high 

concentrations in leave-ons, right? 

DR. MARKS:  Oh, yes. 

DR. HILL:  It may very well be that 

these are the descriptions of the raw 

materials and that's not the way they end up 

in the finished products, but we don't have 

any information on that, do we? 

DR. SLAGA:  It would be nice to know 

what the structure is and how it's 

manufactured. 

DR. MARKS:  First I'm going to ask 

David, is this directly related to what we're 

talking about here?  So identify yourself. 

DR. STEINBERG:  David Steinberg.  

It's basically a lanolin substitute.  So it's 

used wherever lanolin is used, which is why 



you have the high concentrations in lip 

glosses and things like that. 

DR. HILL:  Right, and that's why I 

was wondering about if we got yellow color, 

it's possibly suggestive of -- actually if you 

have a very small amount of the highly colored 

something, then that will give a yellow color 

or it could be 20 percent of something 

yellowish.  I don't know what that might be. 

DR. STEINBERG:  I think we could 

find out -- 

DR. HILL:  To make it look like 

lanolin? 

DR. MARKS:  Jay and David, how 

difficult do you think to get the method of 

manufacture and impurities?  I mean, are we 

going to need to put in an insufficient data 

announcement to get that? 

DR. ANSELL:  Well, I think the 

request is reasonable.  I would have an issue, 

though, with a suggestion for insufficiency in 

a first-time report, and I can explain that 

briefly.  From a process standpoint, we all 

support the concept that these reviews that 



the staff is going to select from the 

available data those data which they think are 

most relevant, and we all support that.  I 

think it's entirely appropriate.  But in 

coming through with the staff, if the panel 

disagrees or concludes that there's some data 

that they find important, I don't think the 

conclusion can be that the data isn't 

available, it's just that it wasn't 

potentially included.  And, therefore, at 

least in these first-level reviews, if the 

panel comes back and asks for additional data, 

I think it should be remanded to the panel -- 

the panel should remand it back to staff to 

determine whether that data was something that 

was there and staff did not perceive that that 

would be important or not. 

So the request is entirely 

appropriate.  We'd be happy to do that.  I 

just would object to -- I don't think it would 

be appropriate to advance this to the next 

level with insufficient. 

DR. MARKS:  Right.  We wouldn't move 

it to a draft tentative report with a 



conclusion of insufficient.  We would just put 

in an insufficient data notice, request that. 

Rachel, in a minute.  I know you 

want -- so how do you want to proceed?  Do you 

want to put an insufficient data notice, I 

think, rather than safe?  Our intent is it's 

going to be safe, but we really would like to 

have this data, I presume.  How do you feel, 

Ron, Ron, and Tom? 

DR. HILL:  One of the reasons I 

looked over and hoped he would wander up to 

the microphone and comment is I had thought 

it's probably a grass dye substance that's 

added to make it look like lanolin.  That 

would have been my guess.  I think given that 

that's the probability here, go forward, but 

get that information in before we finalize the 

report. 

DR. MARKS:  Ron Shank and Tom, safe 

or insufficient data notice? 

DR. SHANK:  I would say safe.  I 

have no data needs. 

DR. MARKS:  Tom? 

DR. SLAGA:  Well, I had safe down. 



DR. MARKS:  Okay, so at least at 

this point we're going to move forward with a 

safe, but so noted that we really would like 

the method of manufacture and impurities.  

Rachel? 

MS. WEINTRAUB:  Upon my reading, not 

only are impurities a method of manufacture, 

it sort of pulls in terms of data provided.  

But there's two others which seem even more 

significant -- toxicokinetics and 

carcinogenicity.  Also there was no data 

provided. 

DR. SLAGA:  When we have sufficient 

mutagenicity, we don't need that. 

MS. WEINTRAUB:  Okay. 

DR. SLAGA:  And we have both 

bacterial and mammalian, both in vitro and in 

vivo. 

DR. HILL:  And I will say in my 

case, furthermore, there's no alerting 

characteristics about the structure that would 

make me worry about that. 

MS. WEINTRAUB:  Okay. 

DR. HILL:  Even not knowing the 



exact specific structure, anything I could 

possibly -- still that'd be the case. 

DR. MARKS:  Okay, so tomorrow I'll 

move that we issue a draft tentative report 

with a conclusion as safe, but we would like 

to enhance the report with three items.  One 

is the method of manufacture, the impurities, 

and the typical chemical structure of these 

compounds.  Anything else?  Okay. 

DR. HILL:  Because it's particularly 

noteworthy there that if you look at the two 

ingredients and the way they're described, 

they're the exact same thing, but obviously 

they're not. 

DR. MARKS:  Yes.  And obviously 

we'll get that new skin sensitization data in 

the draft tentative report. 

DR. BERGFELD:  Excuse me, do you 

think in your discussion which you haven't 

mentioned yet that you should include the lack 

of this data and the reasons that you are not 

demanding it? 

DR. MARKS:  The lack of -- 

DR. BERGFELD:  The toxicokinetic 



data and the carcinogenicity, and there was 

another one that you mentioned, Rachel. 

MS. WEINTRAUB:  I'm sorry? 

DR. BERGFELD:  That's all right. 

MS. WEINTRAUB:  Yeah, it was 

toxicokinetics, carcinogenicity, and then 

impurities, and there was one other -- method 

of manufacture. 

DR. MARKS:  So Tom, do you think 

that needs to be addressed in a discussion, or 

if you were reading this as a cosmetic 

formulator that would be -- 

DR. SLAGA:  We usually when we have 

sufficient mutagenicity, we don't ask -- 

especially if the compound is non-irritating 

-- then we make the decision -- 

DR. MARKS:  And we haven't 

specifically put that in the discussion in the 

past?  We have enough that we don't need. 

DR. SLAGA:  Oh, I think we have, 

Jim. 

DR. MARKS:  We have, so we would put 

that in the discussion? 

DR. SLAGA:  Yeah. 



DR. MARKS:  Okay, fine.  And the 

toxicokinetics, the reason -- 

DR. SLAGA:  A very large molecule. 

DR. MARKS:  Very large molecule. 

DR. SLAGA:  And highly liquid 

soluble. 

DR. MARKS:  Okay. 

DR. HILL:  Well, I don't like that 

escape valve because it actually gives -- and 

this was another question I had.  I thought it 

was surprising that in the chemical properties 

data, they actually give us a specific Log B, 

which is 4.  So there's nothing there 

precluding dermal penetration, and I'm not 

sure that the molecular weight is large enough 

to write that off either.  But it's just the 

constituent compounds are nothing of concern 

for me.  Even at penetrates, there should be 

no deleterious consequences of that. 

DR. MARKS:  So I think then, Rachel, 

and we could put that in the conclusion.  And 

even though there may be absorption, even 

though they're large molecules, even if it's 

absorbed, we're not concerned. 



DR. HILL:  At least that's how I 

feel about it. 

DR. MARKS:  Right. 

DR. HILL:  That may not be how they 

feel about it.  But molecular weights we don't 

have because they're not exact structures; 

that's the thing.  We could have a molecular 

weight range, and we could make that part of 

our information request, but I don't know. 

DR. MARKS:  Ron, that didn't come 

up.  Ron Shank, are you fine with that in the 

discussion, the way I kind of formed these? 

DR. SHANK:  Yeah. 

DR. HILL:  We could see what the 

other team thinks on that, too, I think. 

DR. MARKS:  They'll think just the 

same way as we do, Ron.  Okay, we're on to -- 

is it citric acid?  Yes, the citric acid 

group.  In December the panel issued a draft 

final safety assessment on citric acid, its 

inorganic salts, and alkyl esters as safe.  

And now it's time to issue the final report.  

Any comments?  Any editorial changes?  

Excellent. 



Next, ethanolamines.  We were busy 

in December.  We issued another tentative or 

draft final amended safety assessment of 

ethanolamine and ethanolamine salts that 

they're safe in the present practice of use 

and concentration, used in rinse-off products, 

described in the safety assessment when 

formulated to be non-irritating.  Any 

comments?  And this is an amended safety 

assessment.  Good, good, and excellent. 

DR. ANSELL:  I guess this is -- I 

don't know that I need to repeat this each 

time, but the inhalation boilerplate in this 

one is the same as the previous ones.  And so 

I will just put that on the record.  Wherever 

it may occur, we would suggest it be removed 

from the use. 

DR. MARKS:  Thanks, Jay.  We'll get 

that.  That's fine.  Point that out.  That's 

an editorial comment.  Rachel, you had a 

comment about these? 

MS. WEINTRAUB:  I do. 

DR. MARKS:  I tried to get it off 

real quickly. 



MS. WEINTRAUB:  I'm sorry. 

DR. MARKS:  No, that's okay. 

MS. WEINTRAUB:  CIR Panel Book page 

22.  I just wanted the panel to respond to the 

fact that there was no published 

carcinogenicity data for ethanolamine or its 

salts. 

DR. MARKS:  Tom, do you want to 

address that?  I assume it's the same answer 

as before? 

DR. SLAGA:  Where is it? 

DR. MARKS:  It's Panel Book page 22 

at the top of the page.  Rachel points out 

there's no carcinogenicity data on 

ethanolamine or the ethanolamine salts, but 

prior to that we have genotox on the previous 

page. 

DR. SLAGA:  It's because we have the 

genotoxicity again, and we're asking it to be 

formulated to be non- irritating. 

DR. MARKS:  Next is ethanolamides.  

In December a draft final amended safety 

assessment on ethanolamides was issued, and 

the conclusion was that these were safe in the 



present practice of use and concentration when 

formulated to be non-irritating.  And also 

there was a caution concerning the N-nitroso 

compounds.  That's on Panel Book page 33.  Any 

comments, editorial or otherwise?  So I'll 

move that we issue a final amended safety 

assessment with that conclusion. 

Formaldehyde/methylene glycol.  Ivan 

sent us a memo that there was concern by the 

Women's Voice for the Earth, a letter on nail 

hardeners.  In our Panel Book 1, 2, and 3 

you'll find Ivan's memo and the letter 

following that, and then on 4, 5, and 6 is our 

proposed response. 

So I guess the first issue should be 

-- and I'll do this pretty formally -- is 

there any reason to reopen the report on 

formaldehyde and methylene glycol?  No?  No?  

Okay, so we don't have to reopen. 

So now the response, how does Ivan's 

draft letter -- and actually I think in my 

memo, Alan who's not here suggested it might 

come from you, Ivan.  I would suggest it come 

from -- if it's you, plus Alan.  I think it 



needs to come from the Director.  He has to 

cosign the response in my mind.  What did you 

-- pardon?  Any editorial comments on Ivan's 

response? 

DR. BERGFELD:  I have one comment.  

First of all, it was exceedingly well done, 

and thank you, Ivan.  One of the questions I 

always have when you respond and you repeat 

the sort of bad news statement, what you're 

being accused of, and then you respond.  You 

keep imprinting that on the person who's 

reading it.  It has too big of an impact.  And 

so usually less is better.  That's my opinion.  

That a general statement that you are 

responding and then you just give all the 

positives.  That would be my comment. 

DR. MARKS:  Interesting.  So you 

would just put -- you would delete the 

reiteration there like on page 4. 

DR. BERGFELD:  I would say "thank 

you very much for your comments.  They are 

very much appreciated" regarding whatever you 

want to call this statement that they've made 

to you.  "But for your information" such and 



such, and these would be all your responses 

without repeating the statement of accusation. 

DR. MARKS:  Hmm, interesting. 

DR. SLAGA:  Since it was addressed 

to Drs. Andersen, Marks, and Belsito, 

shouldn't it be returned that way? 

DR. MARKS:  I noted that on there, 

although I didn't see the memo until the same 

with you. 

DR. SLAGA:  Maybe it should have you 

all on there. 

DR. MARKS:  I thought certainly 

Alan.  I was satisfied that Alan would sign 

it, and Ivan as the author of the response I 

feel perfectly fine.  I didn't feel I needed 

to, but certainly I can. 

DR. BERGFELD:  I would disagree with 

you.  By having the people named by who sent 

the request or the response, it shows that it 

was discussed. 

DR. SLAGA:  Right. 

DR. MARKS:  Okay. 

DR. BERGFELD:  And so I think that 

in itself is a response as well. 



DR. MARKS:  And certainly the 

minutes of this meeting, the team meeting, and 

tomorrow will show that also because I'm sure 

it's on the agenda for tomorrow.  Is it not?  

Yes.  And actually Dr. Belsito will be the 

discussant. 

It was copied to Linda Katz, and I 

wanted to get Linda's input but can her 

designate give the input from -- since this 

was copied to the FDA, and I certainly didn't 

want to overlook potential comments from the 

FDA also. 

DR. RUA:  I could only say that 

Linda is working on our response.  If you 

really need to know what the opinion of FDA 

is, I'm not sure if Linda is ready to share 

that but I can go ask her. 

DR. MARKS:  No, I would guess I was 

more -- did Linda have any comments about the 

draft response, which the CIR is going to 

send. 

DR. RUA:  I think the FDA is going 

to respond independently. 

DR. MARKS:  Okay. 



DR. ANDERSEN:  It's interesting.  In 

the past we have usually insulated the panel 

members from this kind of interchange.  That 

said I understand Wilma's point.  So I'm not 

sure I would mind at all if this came back 

from Jim, Don, and myself. 

DR. ANSELL:  It's really not Jim and 

Don's decision.  I mean, you speak for the 

entire process.  Unless the entire panel wants 

to sign on, I think the fact that the letter 

was addressed to any one of you isn't 

necessarily the driver in terms of response, 

but I'm neutral. 

DR. MARKS:  Well, no, actually I 

agree with you, Jay, because if they came and 

said I would like to conduct an interview with 

you about this, I would defer to Alan and I 

would not engage in an interview.  So I think 

sort of using what you said, Alan, not 

engaging individual panel members, I like.  

We're on public record in our discussions here 

and tomorrow, but I don't think the letter 

necessarily needs to have my signature.  I 

think you represent the panel, but that's the 



way I would come down on it.  Wilma, do you 

have any other comments because you're the one 

suggesting Don and I potentially could sign? 

DR. BERGFELD:  No, I'm fine with 

Alan and Ivan being the responders.  I would 

not include the minutes.  I would include only 

a brief statement.  And the minutes are 

accessible going to the CIR Web site.  So if 

they're interested in the minutes, they can go 

there.  I would not do that.  I think less is 

better. 

DR. MARKS:  Oh, yeah, I agree.  Any 

other comments about this?  So I think then 

the suggestion has been made by Wilma, and I 

concur, that perhaps not repeat the actual 

comments, just give the answers to the 

comments that they have.  And then, Alan, you 

can be the originator of the letter. 

DR. ANDERSEN:  So be it. 

DR. MARKS:  Okay.  There was no 

concern about content? 

DR. BERGFELD:  No. 

DR. MARKS:  Okay, and then the last 

-- where's my notes? -- oh, aerosols.  And we 



just got a memo from the council this morning.  

The one thing -- and I'll have Ron Shank, I 

think, speak for the team tomorrow when this 

comes up -- is the issue of toxic effects to 

the nasopharynx appears to again be sort of 

not addressed in the proposed deletion of a 

portion of this.  So, Ron, do you want to take 

the aerosol boilerplate as it exists and then 

perhaps address the council's suggested 

changes?  And thanks again, you've done a lot 

of work.  This has been a difficult 

boilerplate to put together. 

DR. SHANK:  The language that the 

council wanted deleted says "however, the 

potential for inhalation toxicity is not 

limited to respirable droplets, particles, 

deposited in the lung.  Inhaled droplets, 

particles, deposited in the nasal pharyngeal 

and thoracic regions of the respiratory tract 

may cause toxic effects depending on their 

chemical and other properties."  Deleting that 

from the use where it's used in the use 

boilerplate would be okay, but I would 

certainly leave it when it's in the 



discussion.  So I would oppose deleting it 

entirely.  Where the boilerplate follows under 

use, that's okay to delete this, but don't 

delete it where the boilerplate is used in the 

discussion. 

DR. BOYER:  And I think that is 

consistent with PCPC's comment. 

DR. SHANK:  Okay, that was not clear 

to me until we had the discussion -- in this 

memo from the Science and Support Committee -- 

it wasn't clear to me that they wanted to 

delete it only from the paragraph about use.  

That's all right, but certainly keep it in the 

discussion, please. 

DR. MARKS:  Okay, it wasn't clear to 

me either.  So that's why I really wanted Ron 

to comment.  So I would say in terms of -- do 

we need to comment about that tomorrow?  Or do 

we assume that's just an editorial change 

that's going to be deleted out of the Use 

Section, but not the Discussion Section?  Can 

we just -- let's see, who's supposed to 

present this tomorrow?  I am.  I'd like to 

present "we like your aerosol boilerplate" and 



then move forward with just this minor 

editorial comment in terms of deleting it from 

the Use Section.  Does that sound good?  Any 

other comments?  Jay, do you have any others?  

Okay.  If not, we'll adjourn until tomorrow 

morning -- 8:00 we start. 

(Whereupon, at 12:19 p.m., the 

PROCEEDINGS were adjourned.)  

*  *  *  *  * 
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