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PROCEEDINGS
ACTING DIRECTOR ALEXEEFF: 1"m George Alexeeff,

Acting Director for the Office of Environmental Health
Hazard Assessment.

And Dr. Mack®"s plane has been delayed. So what
we thought we would do i1s we"d actually begin on actually
Items 4 and 5, which we are at the end of -- or bottom of
the agenda today. We"re actually going to start with Item
5 and then Item 4 and then we"ll see where we are and then
we"ll take i1t from there.

So we"re going to begin with staff updates. |
wonder 1T Cindy Oshita i1s available to give us staff
updates.

Oh, actually, let me do this. Dr. Landolph has
agreed to be Acting Chailr iIn the interim, so he"ll be
Acting Chair until Dr. Mack arrives.

So do you want to make any opening comments, Dr.

Landolph. Actually, let me just go ahead and begin with

the introductions. |I"m sorry. | was so concerned about
Dr. Mack not being here, 1 should introduce everybody.
Okay. First of all, 1 want to welcome everyone

here to our Prop 65 meeting on the Carcinogen
Identification Committee. And there are a couple of
housekeeping i1ssues that we have to address. One, for

example, is the restrooms are out the back and to the
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left.

And then 1f there 1s a need to evacuate the
building, we"re on the second floor, so there®s a number
of stairwells, two exits here, that we can exit. And we
could leave the building and go across the street to the
park, 1f that®"s needed.

So in terms of people here today. On my left
directly here i1s Dr. David Eastmond, and he"s a professor
of cell biology and research toxicology at UC Riverside.

And to the left of him i1s Dr. Darryl Hunter,
who"s a physician of radiation oncology at Kaiser
Permanente.

And to my far left is Dr. Anna Wu, a professor 1in
the Department of Preventative Medicine at the USC Keck
School of Medicine.

And to my right, acting as Co-Chair today, or
Chair today, Acting Chair today. Since 1"m Acting
Director, we may as well have Acting Chair, right?
Anyway, to my right is Dr. Joseph Landolph, Associate
Professor of the Department of Molecular Microbiology and
Immunology at USC Keck School of Medicine.

And to his right 1s Dr. Solomon Hamburg. And he
is the partner of the Tower Hematology Oncology Medical
Group and the president of Tower Cancer Research

Foundation and a Clinical Professor of Medicine at UCLA
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David Griffin -- Geffen Medical School.

Okay. So those are the iIntroductions. So now,
thank you, Cindy, 1f you could give us a update, staff
updates.

MS. OSHITA: Sure. Good morning. We have --
OEHHA has administratively added 21 chemicals to the Prop
65 list since the Carcinogen ldentification Committee met
last September 2010. Eighteen were listed as known to
cause cancer, and three were listed as known to cause
reproductive toxicity.

You will find a summary sheet of these latest
additions to the list, along with the effective listing
dates In your meeting materials behind the staff updates
tab.

There are yet several other chemicals that are
still under consideration for administrative listing.
They include cocamide diethanolamine, tetraconazole,
kresoxim-methyl. These are listed -- or are being
proposed for listing as causing cancer.

And we have methanol, and Bisphenol A, and
hydrogen cyanide and cyanide salts as being considered for
listing for reproductive toxicity.

Methanol 1s 1In the notice of intent to list
phase, while all the other proposed chemicals are in the

date call-in phase. We have received comments on each of
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these chemicals and they are currently under review.

OEHHA has also announced the proposed
administrative listing via the Labor Code mechanism for
additional chemicals, which include estrogen-progestogen,
used as menopausal therapy. Wait. | don"t know how to
say this.

DR. SANDY: Etoposide.

MS. OSHITA: Etoposide. Thank you, Martha.
Etopside. And then Etoposide in combination with
cisplatin and bleomycin. Methyl isobutyl ketone and MOPP.
And these are all being considered for listing as causing
cancer. The public comment period for these chemicals
will close on October 17th, 2011.

Also, since you last met, OEHHA has adopted two
No Significant Risk Levels. One for 2,4,6-Trinitrotoluene
and glycidol. And then four Maximum Allowable Dose
Levels. And those are for DIDP, hexavalent chromium,
acrylamide, and avermectin. And the levels and effective
dates are also i1included In the summary table 1n your
meeting materials.

OEHHA proposed to adopt three new NSRLs. They
will be for chlorothalonil, 4-methylimidazole, and
imazalil. Comments were received on the NSRL for
chlorothalonil, and those are currently under review. The

NSRL for 4-methylimidazole was recently renoticed for
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public comment, and then again extended for public comment
and the comment period will now close, 1 believe, on
November 8th.

The NSRL for imazalil 1s open for public comment.
We received a request for extension. So there will be an
extension for that comment period as well.

Thank you.

ACTING CHAIRPERSON LANDOLPH: Are there any
questions from the Committee or from the audience?

No questions. That means i1t was an excellent
presentation. Thank you.

(Laughter.)

ACTING CHAIRPERSON LANDOLPH: Next up, we have
attorney Carol Monahan-Cummings. She®s the Chief Counsel
for OEHHA, and she®s going to give us a presentation.

Carol.

CHIEF COUNSEL MONAHAN-CUMMINGS: I*m just going
to give you a litigation update right now.

There"s at least three cases that may be --

ACTING DIRECTOR ALEXEEFF: Can you move the
microphone

CHIEF COUNSEL MONAHAN-CUMMINGS: I"m sorry.
There®s at least three cases that you may be iInterested
in. One of them that you"re being sued In Is the Sierra

Club case. 1It"s been ongoing since 2007. And the CIC
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members are all parties to that case.

Just a quick update to you. The discovery
process has been put on a hold, informal hold. The court
hasn*t limited discovery, but there®"s an informal hold
right now because we"re working on a potential settlement
of the case. So related to that, just a quick reminder,
that you"re still -- there®s still a litigation hold 1in
that case for you. And you need to maintain all your
records related to the CIC and the listings that we do
here.

One of the other cases that had been pending for
some time is the Chamber of Commerce versus OEHHA, which
was kind of a subset of the Sierra Club case. |If you
recall, it had to do with our listings of chemicals under
the Labor Code listing mechanism, which doesn®"t affect
your group in particular, but 1t does require us to list
certain carcinogens, and reproductive toxins.

And we had been challenged by the Chamber of
Commerce in that case for lack of authority to do those
listings. And a recent appellate court case has confirmed
our -- both our authority and our duty to complete those
listings. And so we are continuing, as Cindy noted, with
proposing listings under that listing process. Those are
considered ministerial listings and there®s very limited

input from the public, In terms of those listings.
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A related case to the Labor Code listings i1s the
Styrene Information Council versus OEHHA. And 1 may have
mentioned this to you before, because i1t"s been pending on
appeal for some time. About a year and a half we"ve been
waiting for the court to schedule a hearing. And we
expect i1t will be longer than that, given the cuts to the
court system. But that one has to do with a finer point
under the Labor Code about whether or not we can list
chemicals that have i1nsufficient evidence of
carcinogenicity in both animals and humans, but other
supporting data.

The last case | was going to mention IS a new one
that was filed since your last meeting. And that was
filed on behalf of a number of beverage organizations.

And 1t has to do with the recent listing of the chemical
4-MEI, 4-methylimidazole. And we listed that
administratively, and there are challenging our ability to
do that. And that is in the trial court right now. 1It"s
been briefed and argued. And we"re just waiting for an
opinion from the court. There"s a fair likelithood that
the case will also be appealed.

Do you have any questions on any of those cases?

ACTING CHAIRPERSON LANDOLPH: Anybody on the
Committee have any questions?

Carol, just a quick one. So for the CIC members,

J&K COURT REPORTING, LLC (916)476-3171




© 0o N o o h~A w N P

N N NN NN PR B P B B P R P PR PR
g h W N P O © 0 N O O A W N B+, O

do they have to keep all today"s prioritization documents
in their offices?

CHIEF COUNSEL MONAHAN-CUMMINGS: That"s correct.
Anything related to the business that you do on the CIC
Committee, you need to keep.

ACTING CHAIRPERSON LANDOLPH: We can"t rely on
you keeping them and producing them later?

CHIEF COUNSEL MONAHAN-CUMMINGS: No, to the
extent that you"re writing on them and things like that,
we just really need you to keep them. My hope is you
won*"t have to produce them, because I don"t want to go
through them myself, and you probably don"t either. But
we do have to keep them for now. And 1711 let you know as
soon as | can release that hold.

ACTING CHAIRPERSON LANDOLPH: Thank you. Any
other questions on that issue?

Dave.

COMMITTEE MEMBER EASTMOND: Just as a reminder,
Carol. Do you remember when the start date i1s on that or
is that indefinite? |1 think you said the start of 2007
was the court dates.

CHIEF COUNSEL MONAHAN-CUMMINGS: Right. It"s
three years prior to 2007 i1s what we"re holding. So i1t"s
quite a long time.

COMMITTEE MEMBER EASTMOND: 1t"s 2004 on. Okay.
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ACTING CHAIRPERSON LANDOLPH: Any other questions
on that i1ssue?

No. We"re going to move to ltem number 4 now,
which would be procedures for presentation of public
comments, Committee discussions, and Committee votes
during meetings. And Dr. Alexeeff, the Director, will
deal with that one.

ACTING DIRECTOR ALEXEEFF: 1*11 just mention for
those individuals that have joined us i1n the last 10 or 15
minutes, we"re waiting the arrival of Dr. Mack. And he
should be here within a half an hour or so. We"re taking
up a couple of 1tems prior to beginning with the listing
items.

(Thereupon an overhead presentation was

Presented as follows.)

ACTING DIRECTOR ALEXEEFF: Okay. The i1tem we"re
discussing now, Procedures For Presentation of Public
Comments. This i1tem had its origin in a letter that Dr.
Denton received from several non-governmental
organizations, or NGOs. And she received 1t on July 22nd
2009. And that was the week after the Developmental and
Reproductive Toxicity Committee meeting In 2009. The
letter contained several specific criticisms of the way
that the meeting was held, and OEHHA met with Dr. Burk,

the chair of the DART Committee, and met with
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representatives of these groups i1n April 2010 to listen to
constructive criticisms to see 1T there are ways to
Improve our processes.

So Dr. Denton responded to the NGOs in a letter
dated September 1st, 2010. And in 1t Dr. Denton
identified some changes suggested by the NGOs. One change
iIs to improve the clarity of the information that we,
OEHHA, present to the panels in -- for the deliberations.

And we"ve streamlined the presentation of hazard
identification materials. And, you know, towards the end
of this meeting we"d appreciate any comments along those
lines.

This issue of streamlining the materials has not
been as big an issue for the CIC as the DART IC. And
that®"s simply because there could be many more studies and
different types of study designs for the DART IC than for
the CIC. But this i1s something we continually strive to
do to improve the quality of the materials we provide you.

Also, there were three specific 1tems relating to
meeting procedures that were brought to the DART IC and
we"re going to bring those same three i1tems to you today
for discussion. And these are i1tems that would affect the
Committee™s deliberations at future meetings. So our
Chief Counsel, Carol Monahan-Cummings, will give a short

presentation on these three i1tems concerning meeting
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procedures.

Thank you.

ACTING CHAIRPERSON LANDOLPH: And we have listed
for attorney, Carol Monahan-Cummings to make some comments
here, too.

(Thereupon and overhead presentation was

presented as follows.)

CHIEF COUNSEL MONAHAN-CUMMINGS: That"s correct.

I"ve got a couple slides up here for you guys to
look at. As George -- or Dr. Alexeeff mentioned, we may
made a similar presentation to the DART committee. And
111 let you know what their decision -- or their general
consensus was on those i1tems as we get to them. What 1
wanted to point out to you just procedurally is that
you"re not being asked to make any votes or binding
decisions today. This 1s just a discussion item for you.
We wanted you to be able to give the Chair some advice on
these, and we"ll certainly pass that advice along to him.

So 1f you make suggestions concerning changes or
other things for this Committee, meetings or your
materials, those are suggestions and they could be
changed, you know, based on the situation, if needed.
It"s not going to be any mandatory kind of requirements.

Next slide.

--000--
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CHIEF COUNSEL MONAHAN-CUMMINGS: The first item
iIs structure of public meetings. | wanted to remind you,
as you"ve been reminded before, that these meetings are
subject to the Open Meeting Act, the Bagley-Keene Open
Meeting Act for California. And so there are requirements
for public comment periods for decision-making i1tems, but
the Committee does have the ability to place time limits
on public comments.

Some of the other boards and departments at
CalEPA do place time limits on speakers. Generally, it"s
about three minutes. 1|1t depends on the subject matter.
And some -- most of them publish the limits iIn advance, so
that people are aware of the fact that they"ll have a
short time to present, so that they don"t make a -- you
know, take the time to make a half hour presentation that
gets truncated.

And there®s also similar rules with federal
advisory committees and certainly Congress and the
Legislature limit the timeframes for comments.

Next slide.

--000--

CHIEF COUNSEL MONAHAN-CUMMINGS: So there are a
couple of suggestions that we have in -- that were made by
the NGOs and were also discussed by the DART. For

example, keeping related -- woops. Am I on the right

J&K COURT REPORTING, LLC (916)476-3171




© 0o N o o ~ w N P

N N NN NN R B R B B P R P PR PR
g h~h W N P O © 0 N O O A W N B+, O

13

slide?

Yes.

Keeping related speakers together tends to
provide for more coherent presentations, where you may
have several speakers that are speaking on this -- on
behalf of a company or i1ndustry or perhaps the
environmental group. Sometimes i1t"s best to keep them
together and so just shuffling the cards and calling for
someone or basing 1t on first come first serve sometimes
isn"t the best approach.

Some questions for the Committee to discuss. We
were going to ask you whether or not you liked the
approach we used today at this meeting.

COMMITTEE MEMBER HAMBURG: So far so good.

(Laughter.)

CHIEF COUNSEL MONAHAN-CUMMINGS: Yeah, but the
suggestion that Dr. Mack and George had discussed to
approach today®"s meeting would be to limit speakers to
five minutes. And that we were using the little -- the
light box here on the podium rather than having somebody
have to, you know, hold up a card or something for the
speakers, so they know how much time they have left and
when they need to stop.

Similar formats are used for groups like the Ailr

Resources Board and the Water Resources Board hearings.
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There 1s a question, because 1t actually came up at the
DART committee meeting. | don"t think it"s happened at
this committee, where some speakers would -- you know,
they put In a speaker card, and they®"d have five or six
people that had speaker cards and then they would cede
their time to someone else. And the effect of that 1is
that one person got 15 minutes to talk versus five
minutes.

And I really couldn®t find anybody else that does
that, other than maybe congressional debates where, you
know, you"ll have somebody say I cede two minutes of my
time to, you know, the gentleman from Alabama or
something. And really that doesn®"t lend i1tself well to
this kind of a setting either. And the DART Committee did
decide not to allow people to cede time.

The other question could be that should we or
shouldn®"t we set the time period iIn advance so that folks
know how much time they have or should it be based on the
number of requests for comments. You know, 1If only one
person wants to comment, should they get more than five
minutes, that sort of thing. Or as | mentioned, you could
do something along the lines of looking at the complexity
of an i1ssue and saying, you know, you need more time.

I think that"s one of the reasons that Dr. Mack

suggested five minutes rather than three minutes for
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discussion, you know, just for content.
And lastly, the -- next slide.
--000--

CHIEF COUNSEL MONAHAN-CUMMINGS: In terms of
voting, one of the things that we had suggested to the
DART committee, although they didn®"t adopt 1t at that
time, was a new practice that®"s coming, particularly at
the federal advisory committee level, where people are
voting by written ballot rather than, you know, putting
your hands up 1n the meeting. [It"s not a voting method
where people don"t know which individual voted in which
way. But what you do Is the questions are on a written
ballot, you check off whether or not you think that
they -- you know, the chemical has been clearly shown to
cause cancer, for example. And then the Chair collects
those and reads them off.

The argument for that i1s that people on the
Committee have a little more discretion, | guess, to make
their own decisions and are not influenced by the
decisions of others so much. And that"s entirely up to
you whether or not you want to cast the votes without a
show of hands.

--000--
CHIEF COUNSEL MONAHAN-CUMMINGS: So the next

slide 1s just -- we just wanted to suggest you could have
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some discussion of those i1tems and perhaps give some
advice to Dr. Alexeeff or Dr. Landolph that he can pass
along to Dr. Mack.

Any questions on this?

ACTING CHAIRPERSON LANDOLPH: Anybody on the
Committee have any points they want to make or questions
they want to ask?

ACTING DIRECTOR ALEXEEFF: I jJust wanted to add
one point in my conversations with Dr. Mack. And he
simply wanted to make the point that any -- that public
comments should be based upon the scientific iIssues that
are before the Committee. And that"s something he wanted
to urge the public. So I"m sure he"ll mention that when
he comes 1n, but I thought 1°d just mention to the
Committee here.

ACTING CHAIRPERSON LANDOLPH: Dave.

COMMITTEE MEMBER EASTMOND: Just a point of
clarification. Maybe 1 wasn®"t paying close enough
attention, but -- so this i1dea of the proposal was for
five minutes per public comment. But 1f there were groups
that were from the same organization or on the same topic,
those would be -- the i1dea would that they would be back
to back, but they would still be limited to five minutes
each or you would give the group as an entire -- so you do

five minutes per person, but try to schedule them, so that
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they were sequential.

CHIEF COUNSEL MONAHAN-CUMMINGS: Right.

COMMITTEE MEMBER EASTMOND: Okay. And 1 think
that"s -- 1 mean 1 think that®"s what®"s been done with the
current practice. Although, the five minute may be a
different period. Sometimes we"ve been flexible on that.

CHIEF COUNSEL MONAHAN-CUMMINGS: Right, and
some -- kind of the opposite of that i1s saying, you know,
iT you are just agreeing with the last person, you don"t
necessarily have to take five minutes. You can just come
up and say you"re -- you know, you"re representing this
position and you agree with the last three people that
spoke or something to that effect.

COMMITTEE MEMBER EASTMOND: IT I can continue.
One of the -- 1 prefer to have a little bit of
flexibility. Certainly when you have very complex issues,
that maybe at the discretion of George or the Chair, to
allow someone more time than that -- 1f 1t"s thought i1t"s
warranted to go into much more complex issues.

Because 1 remember once, a couple years ago, we
had -- someone came in and actually had a much longer
period of time, had a lot of extra time. And they got iIn
the nitty gritty of -- 1t was actually much more
interesting to get into the full discussion of what was

going on with that particular chemical.
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So 1 prefer to have some flexibility iIn there
personally. But obviously, i1t"s not feasible to do that
all the time. So you"d -- essentially, you"d make that
kind of a special case or rare case, | think.

ACTING CHAIRPERSON LANDOLPH: Yes.

ACTING DIRECTOR ALEXEEFF: That®"s a good point.
One of the i1ssue that had been raised 1In the letters that
were written -- or the letter written to Dr. Denton was
sort of a fairness kind of issue, that if -- | agree with
the flexibility i1ssue, but 1f there"s a change made at the
last minute and one -- let"s say there®"s two positions,
you know, say list or not list, let"s say. And one side
iIs given a lot of deference to additional information and
clarifying, and the other side hadn®"t prepared to do that,
then they feel as though they really haven®t been able to
speak their -- you know, what they wanted to say.

So that was sort of the -- what one of the
questions that had come up In the letters we"d received.
Although, possibly 1t could -- the i1ssue you"re raising
could come up 1f there"s questions being raised by the
Panel members to delve iIn more.

ACTING CHAIRPERSON LANDOLPH: Other comments from
the Committee?

Sol, Darryl, Anna?

No.
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My only -- 1 guess my only preference would be
that as we do each chemical, I would like to see us do the
chemical, have the Committee report, the staff discussion,
the Committee discussion by the leads, and then at the end
of that, 1 would like to see the public comments come up
for each chemical, and then we vote on it and end it and
then move to the next one. That"s my only preference.

Dave, you"re wrinkling your face. Did you have a
comment?

COMMITTEE MEMBER EASTMOND: No. I jJust wondered
if that was -- 1 think historically we"ve done that order
a little bit differently, 1f I1"m not mistaken on that, but
maybe 1"m incorrect.

Because frequently we only have the staff
presentation, then we"ve had public comments and then the
Committee has discussed, and then gone to the vote.

ACTING CHAIRPERSON LANDOLPH: Yeah, that"s fine.
What 1 meant was | just want to see us stay focused on a
chemical and get everything done and then vote on i1t and
move 1t out of the way. That"s all. That"s what I meant
to say.

COMMITTEE MEMBER EASTMOND: I would agree with
that.

ACTING CHAIRPERSON LANDOLPH: Other comments from

the Committee?
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No. Carol and George, can 1 ask you a question.
Have you received any criticisms about the CIC and the way
we operate or are people, 1n general, satisfied with the
way we"ve operated?

ACTING DIRECTOR ALEXEEFF: I don"t think we"ve --
I don*t know. Maybe Carol can respond to this. But what
this -- these particular issues were raised In response to
criticisms that were raised resulting from a DART
Committee meeting. And part of i1t had to do with a very
long technical discussion, and the amount of time
different organizations had to provide their information.
So I don"t know 1f, Carol, 1f you had a comment on that.

CHIEF COUNSEL MONAHAN-CUMMINGS: No, 1 agree that
that"s where 1t came up. Although, 1n some of our
discussions with the folks that raised the i1ssue, they
wanted some consistency between the two committees, and
that there be kind of a recognition that there can be kind
of two sides to the question and that one side doesn"t get
more of an opportunity.

But 1n terms of just the legal requirements, you
do have to have public comment before you make a decision.
It can be before or after you make -- have your own
discussion. And if you are asking follow-up questions of
either staff or the public commenters, that doesn®"t count

towards the five minutes. You know, we"re talking about
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their initial presentation. And, you know, our feeling 1is
that you"ve already seen their comments in writing, for
the most part, and you®ve had a chance to look at them,
and so they don"t really need to reiterate that whole
discussion. It"s more like they hit kind of the high
points of what they wanted you to consider for sure.

ACTING CHAIRPERSON LANDOLPH: Thank you. And
could we just quickly address that issue of show of hands
versus voting on a ballot. Does the Committee members --
do the Committee members have a preference for one method
or the other at this point 1In time?

COMMITTEE MEMBER HAMBURG: I would suggest that
that"s a non-problem, and we can do i1t either way. It"s
just very simple to do. The Committee is small enough.
Show of hands. I don"t think people are birased to the
point that if you vote yes, I won"t vote no.

ACTING CHAIRPERSON LANDOLPH: Anybody else?

Dave.
COMMITTEE MEMBER EASTMOND: I*m flexible about 1t
too. 1 don"t think it"s going to make too much of a

difference.

ACTING CHAIRPERSON LANDOLPH: Darryl.

COMMITTEE MEMBER HUNTER: I"m all right. Show of
hands I think we®"ve done typically on that.

ACTING CHAIRPERSON LANDOLPH: Anna.
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COMMITTEE MEMBER WU: I*m fine.

ACTING CHAIRPERSON LANDOLPH: And I"m the same
way. I"m fine with a show of hands. But i1f there outside
legal forces that force us to check a ballot, 1t"s okay
too. 1 don"t have a problem either way. |I"m fine either
way .

Okay

ACTING DIRECTOR ALEXEEFF: Well, 1 could say that
this particular committee has had a history of having very
close votes. So something to point out.

CHIEF COUNSEL MONAHAN-CUMMINGS: I wasn®"t sure if
George -- 1f Dr. Alexeeff brought it up earlier, but this
Committee meeting i1s being webcast. And so two things
about that. One 1s you"ve got to use your microphones,
and which means you®"ve got to be up close like I am. And
also when you take a vote -- and Dr. Mack and others are
real careful about that, we will say, you know, okay, it"s
three versus, you know, four or whatever, iIn terms of the
vote. But 1t 1s -- you know, 1t"s public information
concerning who voted, which way. And so that®"s -- 1 don"t
think we have to do roll call type votes, so whichever you
prefer.

ACTING CHAIRPERSON LANDOLPH: So, Dr. Alexeeff,
your comment that we made we often have close votes. Did

you mean that to indicate -- suggest a preference for one
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way of voting over the other?

ACTING DIRECTOR ALEXEEFF: No. I was actually
suggesting that the current show of hands has not been an
issue as far as 1 can tell.

ACTING CHAIRPERSON LANDOLPH: Thank you for that
clarification. Any other questions on the way the
Committee operates or discussion?

Everybody seems to be reasonably satisfied.

Okay. So shall we move to our break --

(Laughter.)

ACTING CHAIRPERSON LANDOLPH: -- not, George and
hope that Dr. Mack will show up? How long would you like
to have?

DR. LAWYER: George, do you want public comments
on that session you just had. More than happy.-

ACTING CHAIRPERSON LANDOLPH: Sure. Would anyone
from the public like to make a comment on the procedures?

DR. LAWYER: It"s Dr. Arthur Lawyer. [I"m with
the Technology Sciences Group i1n Davis, California.

The reason 1 thought 1°d speak on this i1ssue i1s a
couple of us In this room have been doing this for --
since the beginning, for 25 years, many times in front of
the committees. And 1 was struck by one thing that Dr.
Eastmond was mentioning.

There are times when we have, as members of the
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public giving public comments, the opportunity to really
expand upon the science. All right. Maybe stating the
obvious today is not going to be that day, because there"s

so many people iInterested In the i1ssues coming before you

this time. But there are times -- and I can remember one
time 1n the City Hall we had a single compound. 1t was
only one side that was there. 1t was scientists. It was

dimethylformamide.

And we really got a chance to deal with the issue
scientifically, and i1t wasn"t five minutes. But that was
a luxury. And I just -- so to your comment, I think there
are times where 1Tt we can get away with public comments
and valuable discussion of the science, | think 1t"s very
helpful for those of us who work so hard to do the
communication, even 1If we"ve done the written comments
before.

I only have a question then for you. We asked
the same question to the DART IC Committee. A lot of us
put those comments together over and over again, but we
rarely get feedback about what your general thoughts are
about the comments you get from the public, both the
industry side and the public side. Helpful, like more,
like less?

It s a tough job that you have to focus In on

these things 1In your busy schedules. Just wondering what
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your comments are.

ACTING CHAIRPERSON LANDOLPH: Anybody on the
Committee like to address that question?

COMMITTEE MEMBER HAMBURG: Let me just start that
the industry comments and the public comments are very
helpful, very informative, often very complete, give me an
opportunity to think about both sides of all of these
questions. There®s clearly appropriate bias. Bias iIs
helpful, because we"re trying to make decisions here that
impact industries people. And so I would ask you not to
do anymore, but what you®"re doing right now seems to be
very appropriate.

ACTING CHAIRPERSON LANDOLPH: Dave.

COMMITTEE MEMBER EASTMOND: I echo that as well.
I find the public comments to be quite valuable, partly
because they call attention to things we may not be
focused on or aware of. Certainly, those of you out there
oftentimes have a vested interest or very definite
interest 1n a particular chemical and spent many months to
years studying 1t, and it"s very hard for us to get up to
speed very quickly, so those comments are appreciated.

Just from a point of my perspective. 1It"s very
useful to have really succinct summaries, kind of
executive summaries to boil things down. And then the

supporting material i1s okay, but you want to get your
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point across efficiently.

The other point I might make 1s some of the CDs
that we"ve been getting are not readable on my computer,
so they"re kind of a waste of time for many of you. So
I"d make sure that the CD ROMs are easily readable. 1It"s
not only one computer, it was a couple of computers I
tried. So just to make sure that they are easily
compatible with multiple types of computer systems, and so
someone can access the information if you choose to
provide it.

ACTING CHAIRPERSON LANDOLPH: Any other comments
from the Committee? Anna, Darryl?

No.

I would add my comments. | completely agree with
Dave, and Sol as well. One thing 1 would urge is that
conciseness is a virtue. So if I°ve got this much to go
through, there®s a point at which I begin to tune out if
it gets too long. But | appreciate that sometimes you
have to go lengthy in order to get all the details 1in.

But 1f you have a choice, your presentation, to my mind,
would be more effective 1f 1t"s more concise In any
specific time, just because of our limited time, and large
amount of reading material. And I am a speed reader.

Any other discussion on that issue?

Please.
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DR. JANSSEN: Good morning. I1"m Dr. Sarah
Janssen with the Natural Resources Defense Council. We
are one of the groups that authored the letter that was
being discussed this morning. So | just wanted to provide
a little bit of context. | agree that having discussions,
you know, as a scientist, I find 1t really educational. 1
think it"s really beneficial for the Committee. But we"re
really asking for failrness.

There®s been situations at the DART where
industry groups have been given twice or three times the
amount of time as academic groups who have come i1In from
across the country to talk about their research. And i1t"s
not made clear -- iIn the past, 1t hasn"t been made clear
up front that this is what was going on. Our experts
prepare presentations to comply with the time
requirements, and then industry groups are let go on and
on and on.

So I welcome the detailed discussions, but 1 ask
that the length that speakers are given to discuss the
science i1s fTair.

Thank you.

ACTING CHAIRPERSON LANDOLPH: Thank you. Any
other comments from the public or the Committee?

ACTING DIRECTOR ALEXEEFF: So 1 appreciate all

the comments made by the Committee members and the public.
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And as our Chief Counsel mentioned in discussions with Dr.
Mack, he asked that today that public comments be up to
five minutes, and that they focus on the scientific
Issues.

I think what we"l1l do right now, we"ll take a
break until 10 to, so 10:50, and then we"ll reconvene and
hopefully Dr. Mack will be here by that -- oh, Carol has a
comment.

CHIEF COUNSEL MONAHAN-CUMMINGS: Just the usual
reminder not to discuss the issues that are before the
Committee today with -- among yourselves, especially a
quorum of the group

Thank you.

ACTING DIRECTOR ALEXEEFF: Okay. I"ve been asked
by the Chair to extend the time period to 11 o"clock, a
round number, okay. So we"ll reconvene at 11 o"clock.

Thank you.

(Thereupon a recess was taken.)

CHAIRPERSON MACK: I™"m sorry 1 was late. |1 blame
it all on -- 1 could blame i1t all on my wife or 1 could
blame 1t all on myself, but I"m actually going to blame it
all on the security at the --

ACTING DIRECTOR ALEXEEFF: Let me see if I can
adjust this.

CHAIRPERSON MACK: 1t"s not working?
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ACTING DIRECTOR ALEXEEFF: I think 1t"s a little
better one. Let"s try it again.

CHAIRPERSON MACK: Is that better?

MEMBERS OF THE AUDIENCE: No.

CHAIRPERSON MACK: No, not better.

ACTING DIRECTOR ALEXEEFF: Let"s go back to trial

one then

CHAIRPERSON MACK: All right. Now iIs that
better?

MEMBERS OF THE AUDIENCE: Yes.

CHAIRPERSON MACK: I apologize on behalf of
the -- what i1s 1t called, the TIA?

DR. SANDY: The TSA.

CHAIRPERSON MACK: Everybody in front of me had a
pacemaker, and they funneled three lines through one
thing. | sat there and fumed and 1t took me 55 minutes to
get through. And I was really irritated, but now I™m
calm.

(Laughter.)

CHAIRPERSON MACK: So let"s get the show on the
road. George, as the designated bureaucrat, please
proceed.

(Laughter.)

ACTING DIRECTOR ALEXEEFF: Thank you very much.

I will proceed.
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So this morning we have a presentation from
staff. We have a Dr. John Faust and Laura August
presenting tris-dichloropropyl phosphate.

Do we have -- oh, I"m sorry. First, we have --
before we -- but before we begin that, we"ll have a
statement from our Chief Counsel here.

CHIEF COUNSEL MONAHAN-CUMMINGS: Good morning.
Me again. | just wanted to -- and I know 1"ve done this
before, but 1t"s a reminder to all the Committee members
since you"re only at these meetings once a year, that in
your binders you do have criteria for listing chemicals,
and what the basis for that listing can be. And as you
know, we -- the Chair will ask you whether or not the
chemical has been shown to cause cancer, and he will give
you the entire phrase at that time.

Your listing decision should be based on that
scientific criteria and your discussions concerning that.
You don"t need to and shouldn®t consider the future iImpact
of a listing, for example, whether a warning will be

required or whether a chemical will not be used In the

future.

The clearly shown standard that 1s in the statute
that you would be needing to apply 1Is your -- is a
scientific judgment call on your behalf. 1It"s not a legal

standard of proof. You"re not a jury. You don"t have to
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find beyond a reasonable doubt, for example, that the
chemical causes cancer.

This Committee i1s also allowed to decide to list
a chemical based on animal evidence only. There need not
be any evidence that a chemical causes human cancer.

And you don"t need to, and shouldn"t consider,
whether or not the current human exposures to the chemical
are sufficiently high enough to cause cancer. That"s a
dose-related question, and 1t"s not something you need to
make a finding on.

You, as members of this Committee, were appointed
by the Governor because of your scientific expertise and
so you need not feel compelled to go outside that charge
regardless of the comments you may hear from the public.

In the event that you feel you have insufficient
information or need more time to think about a listing or
discuss 1t, there i1s no requirement that you make a
decision today or this morning. You can table discussion
and ask us to get you more information, for example. So
you are not required to make any decision, pro or con,
today.

Do you have any questions on that?

All right.

COMMITTEE MEMBER EASTMOND: Never mind.

CHAIRPERSON MACK: Change your mind?
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COMMITTEE MEMBER EASTMOND: Yes.

CHAIRPERSON MACK: Okay.

ACTING DIRECTOR ALEXEEFF: I"D also just, before
we begin with the presentation, just introduce at the
staff table. We have Dr. Lauren Zeise and Dr. Martha
Sandy, who may be answering questions when we get to the
discussion period. So we"ll begin with Dr. Faust or Laura
August.

(Thereupon an overhead presentation was

Presented as follows.)

MS. AUGUST: Great. Good morning. So John and 1
will be presenting the evidence on the carcinogenicity of
tris(1,3-dichloro-2-propyl) phosphate or TDCPP.

--000--

MS. AUGUST: So beginning here i1s the structure
TDCPP. 1t"s a halogenated phosphate triester. 1It"s a
high production volume chemical, which i1s primarily used
as an additive organophosphate flame retardant 1n flexible
polyurethane foams, i1tems such as sofas, car seats, and
seat cushions. Other uses iInclude as a flame retardant,
and plasticizer i1n rigid polyurethane forms, resins,
plastics, textile coatings and rubber.

--000--
MS. AUGUST: So regarding i1ts occurrence iIn the

environment, 1t has been measured in a variety of i1ndoor
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air as well as dust In both the U.S. and abroad. 1In the
outside environment, it has been measured i1In streams,
sewage influent and effluent, as well as agricultural
runoff.

And biomonitoring iIn humans have found that 1t 1is
present in adipose tissue, as well as seminal plasma, and
human milk.

--000--

MS. AUGUST: So to date, there has been only one
unpublished retrospective cohort study in humans of 289
workers at TDCPP plant conducted by the Stauffer Chemical
Company for the years 1956 to 1980. Over the study
period, 10 deaths due to cancer were observed, where three
of these deaths were due to lung cancer.

The authors calculated standard mortality ratios
for the observed deaths i1n the study compared to expected
deaths 1n a representative sample of U.S. males. Although
the standard mortality ratios were higher than expected,
no P values could be calculated due to small sample size.
And overall, we are unable to draw any conclusions from
this study due to sample size i1ssues, as well as
confounding factors the cases of lung cancer were smokers
as well.

--000--

DR. FAUST: Okay. Now, we"ll turn to the
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evidence i1In experimental animals. So the key studies in
experimental animals that tested for the carcinogenicity
of TDCPP are described in this slide. These studies were
conducted by bio/dynamics for the Stauffer Chemical
Company and completed i1n 1981.

However, the results of the studies were not
published 1n the open literature until the year 2000 by
Freudenthal and Henrich. So briefly these studies were
conducted 1n male and female Sprague-Dawley rats. The
rats received TDCPP in their diets for two years at
concentrations that resulted in doses of 0, 5, 20, or 80
milligrams per kilogram day. The dose groups consisted of
60 animals of each sex per dose, 10 of which were
sacrificed after 12 months of exposure.

--000--

DR. FAUST: So the tumor results are described in
the next three slides. The numbers presented here do not
include the 10 animals from the i1nterim sacrifice. So
both male and female rats developed liver tumors. High
dose male rats showed significant increases in the
incidences of hepatocellular adenomas, hepatocellular
carcinomas, as well as combined hepatocellular adenomas
and carcinomas by pairwise comparison.

Each of these three endpoints showed a

significant positive trend with dose. Three additional
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adenomas were observed 1n the high dose group of male
rats. But as | said, these aren™t on this slide.

High dose female rats also showed significant
increases i1n hepatocellular adenomas, as well as combined
hepatocellular adenomas and carcinomas. And both of these
endpoints showed significant positive trends with dose.

Hepatocellular carcinomas in the female rats also
showed significant positive trend with dose. Although
there was no significant increases by pairwise comparison.

One additional hepatocellular adenoma was
observed only in the high dose group of female rats at the
12 month interim sacrifice.

--000--

DR. FAUST: So kidney tumors were also elevated
in treated rats. The i1ncidence of benign cortical
adenomas were significantly increased iIn both male and
female rats in the mid and high dose groups by pairwise
comparison. And both of these endpoints were also
significant for positive trend with dose.

Male rats also showed an iIncrease iIn the
incidence of interstitial cell tumors of the testes at
both the mid and high dose levels. And there was a
significant positive trend for dose with this endpoint.
Three interstitial cell tumors were also observed in the

mid and high dose group at the 12-month interim sacrifice.
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--000--

DR. FAUST: So increases in adrenal gland tumors
were also found in female rats. Significant iIncreases 1In
cortical adenomas, as well as combined cortical adenomas
and carcinomas occurred In the high dose group with
positive trends for both of these endpoints. However,
there was no positive trend with dose for the carcinomas.

Further, five adenomas were reported in the
control group of female rats at the 12-month i1nterim
sacrifice. So 1f these tumors are included i1n the
statistical analysis, the increase In the high dose group
is no longer significant. Although, the positive -- there
is still a significant positive trend with dose.

So now, we"ll turn to evidence on the
genotoxicity.

--000--

MS. AUGUST: Okay. All right. Well, we
identified a variety of studies 1In the peer-reviewed
literature as well as other government agency reviews of
the chemical.

So starting with the in vitro genotoxicity,
positive studies. We i1dentified a variety of positive
salmonella reverse mutation assays In strains both capable
of detecting frameshift as well as base-pailr substitution

mutations.
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Positive mutations were also seen iIn mouse
lymphoma cells, as well as chromosomal aberrations in
mouse lymphoma and Chinese hamster fibroblast cells, and
also positive iIn sister chromatid exchanges in mouse
lymphoma cells.

Moving to the negative studies, In vitro studies.
Various strains of salmonella assays both frameshift and
base-pailr mutation strains were negative, although to a
slightly lesser degree than the positive studies.

One study of yeast was also negative, as well as
TDCPP was negative at i1nducing mutations in mouse lymphoma
cells and Chinese hamster cells, as well as chromosomal
aberrations 1n Chinese hamster ovary cells.

--000--

MS. AUGUST: Moving to the 1In vivo genotoxicity
data. A positive study was i1dentified of TDCPP i1nducing
DNA binding in mouse liver, kidney, and muscle tissues.
Negative studies for the following:

Negative for sex linked recessive lethal
mutations in Drosophila. TDCPP did not induce chromosomal
aberrations 1In mouse bone marrow and chick embryo, as well
as the mouse bone marrow micronucleus assay and the
unscheduled DNA synthesis iIn rat hepatocytes was also
negative.

--000--
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MS. AUGUST: And lastly, we i1dentified in vitro
cell transformation assays, which are capable of detecting
change in a growth pattern of fibroblasts. So TDCPP was
positive In two experiments using Syrian hamster embryo
cells, and was negative 1In a BALB/c 3T3 mouse cell assay.

--000--

DR. FAUST: Okay. Turning to pharmacokinetics
and metabolism. There are limited data that are available
related to pharmacokinetics and metabolism, primarily from
studies that were conducted iIn the early eighties.

Studies 1n animals have shown that TDCPP 1is
widely distributed following exposure, and i1s eliminated
in the urine, feces, and exhaled air. Several specific
metabolites have been i1dentified In urine. The primary
metabolite 1s BDCPP, the diester of the parent compound.

Other metabolites have i1ncluded
1,3-dichloropropanol or 1,3-DCP; 3-monochloropropanediol
3-MCPD, and the monoester has also been i1dentified as a
metabolite and the structures are all presented on this
slide.

So both 1,3-DCP as well as 3-MCPD were considered
by the CIC at i1ts last meeting, and both chemicals were
added to the Proposition 65 list. So some of the evidence
on the metabolism of these two compounds is included 1in

the next slide, and this 1s material that was featured in
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the hazard i1dentification documents last year.
--000--

DR. FAUST: 1,3-DCP and 3-MCPD undergo metabolic
processes that can ultimately result in the formation of
carbon dioxide cystein derivative oxalic acid, as well as
1,3-dichloroacetone.

--000--

DR. FAUST: So several of these metabolic
products or intermediates are of concern for
carcinogenicity. And these include epichlorohydrin,
glycidol, and 1,3-dichloroacetone.

--000--

DR. FAUST: So on the next slide we"ve put a
tumor comparison for some of these metabolites 1In terms of
the carcinogenic endpoints. So as we"ve seen TDCPP
produces tumors of the liver, kidney, and testes in rats.
1,3-DCP also produces liver and kidney tumors iIn rats as
well as thyroid tumors. Epichlorohydrin has been shown to
cause forestomach and nasal cavity tumors. And glycidol
causes tumors at multiple sites iIn rats and mice. And
each of these chemicals i1s on the Proposition 65 list.

So the other potential metabolite that 1
identified 1,3-dichloroacetone is a direct metabolite of
DCP and is a mutagen and skin tumor initiator.

--000--
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DR. FAUST: So there are also chemicals that are
structurally related to TDCPP that have been shown to
cause cancer. Tris(2,3-dibromopropyl) phosphate, also
known as TDBPP or tris, has been shown to cause liver,
kidney, lung, and forestomach tumors In experimental
animals. Tris(2-chloroethyl) phosphate, or TCEP, causes
tumors of the kidney and thyroid. And both of these
chemicals are on the Prop 65 list.

--000--

DR. FAUST: So with respect to possible
mechanisms of action, the available evidence suggests that
genotoxicity i1s likely to play a role. TDCPP has also
tested positive 1In a number of short-term tests for
mutagenicity and DNA damage as we heard before. 1It"s also
possible that other mechanisms of carcinogenicity are
operative, but none has been specifically i1dentified.

--000--

DR. FAUST: So i1n summary, the animal evidence
for carcinogenicity comes from long-term studies in male
and female rats, exposed to TDCPP. 1In male rats, the
studies show iIncreases 1n the incidences of malignant and
combined malignant and benign liver tumors, benign kidney
tumors and testicular interstitial cell tumors.

In female rats, the studies show iIncreased

incidence of combined malignant and benign liver tumors as
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well as benign kidney tumors.
--000--

DR. FAUST: Multiple tests were positive for
genotoxicity, including tests in multiple strains of
salmonella, findings of chromosomal aberrations and sister
chromatid exchange In mouse lymphoma cells, as well as
chromosomal aberrations 1In hamster fibroblasts. And as we
heard earlier, TDCPP i1s also positive for malignant
transformation of cells 1n vitro.

So several metabolites of concern for
carcinogenicity have been i1dentified. And these include
1,3-DCP and 3-MCPD, both recently listed as causing
cancer. These compounds are on a metabolic path that also
leads to the formation of epichlorohydrin and glycidol,
both of which are also listed as carcinogens.

And finally, TDCPP i1s structurally similar to
other halogenated phosphotriester carcinogens, including
both tris, TDBPP and TCEP.

So that concludes the presentation.

CHAIRPERSON MACK: Thank you. John and Laura.

Now, usual spiel before we start the parade of
comments from the regulated community, and the people on
both sides of the i1ssue. We"re here to discuss the
carcinogenicity of these compounds, not the net benefit

and net liability. We don"t want to hear a lot of
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discussion of why they®re very valuable or why they"re
very nasty in other ways. And we"d prefer not to hear a
lot of repetitive discussion.

So we"d like you very much to try and modify your
comments to things which have not been previously said,
which bear on the carcinogenicity of the compounds.

That shouldn®"t be too hard with tris. And I hope
it won"t be too hard with the other compounds we"re
looking at, but we"ll begin with tris. And we"d like you
to try and make 1t within five minutes if you possibly
can, each.

So the first person to speak i1s Nancy O"Malley on
behalf of Albemarle Corporation.

(Thereupon an overhead presentation was

presented as follows.

DR. O"MALLEY: 1"m Dr. Nancy O"Malley. 1I"m a
toxicology advisor for Albemarle Corporation. We are one
of the two manufacturers.

CHAIRPERSON MACK: Move the mic closer. As
usual, I"ve screwed up already. 1 should ask you i1f there
are any questions on the part of the Committee of the
people who gave the presentations.

DR. O"MALLEY: I1"m sorry.

CHAIRPERSON MACK: David.

COMMITTEE MEMBER EASTMOND: I have a question.
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This might come up. John. Now, one of the key elements
of these kidney adenomas, you mentioned benign tumors.
These due to tend to progress to carcinomas, this
particular tumor type?

DR. FAUST: Yes. This type of tumor can
progress. Although, we did not observe carcinomas 1in
the -- at the end of the study or in the study at all. So
these were -- there was a fairly high 1ncidence within the
study, but no carcinomas were reported.

COMMITTEE MEMBER EASTMOND: One of the other
comments had to do with i1ssues about excessive toxicity at
the high dose, and even lethality and decreased body
weight gain. Can you comment on that a bit.

DR. FAUST: Yeah. As we noted in the report,
there was a significant decrease in body weight i1n the
male rats as well as the female rats, about 20 percent
below the control animals. And in male rats as well,
there was a significant decrease 1n mortality or iIncrease
in mortality.

COMMITTEE MEMBER EASTMOND: Just, one of the
public comments 1 thought 1t was even 20 percent decrease
in body weight gain In one sex species. The other one I
think was as much as 38 percent, was that -- did you see
that In the --

DR. O"MALLEY: The mortality was 38 percent.
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CHAIRPERSON MACK: Just to outline the
procedures, in general, which 1 think we probably should
follow, 1s questions to the staff a matter of what they"ve
said, next the public comments and public remarks, then we
go to the two of you to see what you say.

Okay. Please continue.

COMMITTEE MEMBER EASTMOND: Thanks, John

DR. SANDY: John has some more to respond to your
question.

CHAIRPERSON MACK: Did you have a comment?

COMMITTEE MEMBER LANDOLPH: Yeah, along the lines
of what Dave was asking, follow on. At what point do you
think -- what doses do you think the toxicity becomes
excessive? Is all the data compromised by the toxicity or
iIs there a point at which the data i1s usable In your
opinion?

DR. FAUST: Well, we did gather a little of
information that you might find helpful 1n thinking about
this particular compound related to adequate dosing in
long-term studies. And the maximum tolerated dose. So we
have a couple of statements up from the U.S. EPA"s 2005
guidelines for cancer risk assessment, basically saying
adequate high dose would generally be one that produces
some toxic effects without unduly affecting mortality from

effects other than cancer or producing significant adverse

J&K COURT REPORTING, LLC (916)476-3171




© 0o N o o h~ w N P

N N NN NN PR B P B B RBP RPR P PR PR
g h W N P O © 0 N O O A W N P+, O

45

effects on the nutrition and health of the test animals.

So 1t"s certainly not unusual to see a certain
amount toxicity and even desirable to make sure that the
adequate dosing has been achieved. And i1In this case, we
basically want to make sure that we don"t have so much
mortality that we wouldn®"t be able to discern a cancer
effect.

So In this case, we felt there were adequate
numbers of animals surviving to the end of the study, you
know, between those that survived to the end, as well as
the unscheduled deaths that occurred that we were able to
discern that there was, In fact, an iIncrease In tumors at
the various endpoints that we described.

CHAIRPERSON MACK: Okay. Anymore questions of
staff?

IT not, let"s continue with Dr. O"Malley.

DR. O"MALLEY: Thank you. |[If 1 could have the
first slide.

(Thereupon an overhead presentation was

Presented as follows.)

DR. O"MALLEY: As I mentioned, I"m Dr Nancy
O"Malley. 1°m a toxicology advisor for Albemarle
Corporation. We are one of the two manufacturers of TDCP
that participated in the EU risk assessment process to

evaluate TDCP and two other phosphorus flame retardants 1in
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the fourth priority reviews. This was the most recent and
in-depth assessment of these phosphorus flames retardants
to date.

Next slide.

--000--

DR. O"MALLEY: Just a summary of some of the
information that has already been discussed from your
staff. There have been previous assessments of TDCPP by
authorities. None have concluded that there i1s clear
evidence of carcinogenicity for TDCP. And as mentioned by
your legal staff, there i1s a process iIn order to assess
data 1n evaluating material for listing under Proposition
65 .

And as the CIC guidance outlines, iIn order to
meet the listing criteria, the weight of evidence must
clearly show that a certain chemical causes invasive
cancers iIn humans or that causes iInvasive cancer in
animals, unless the mechanism of action has been shown not
to be relevant to humans.

Next slide.

--000--

DR. O"MALLEY: Using further guidance in the CIC
prioritization as to the types of data, data can be
summarized as either direct or iIndirect evidence 1In

assessment. And there®s a hierarchy in how you value this
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evidence.

For example, the highest priority of data is
human and animal studies. And those can be considered
direct evidence of carcinogenic potential. And as
mentioned, there 1s no human data that supports the
listing.

There i1s only a single animal study, and that
also does not support the listing, because there is
limited evidence of carcinogenicity in that study.

Indirect evidence of carcinogenicity can also be
used 1n the weight of evidence evaluation of data for
carcinogenicity listing, for example, genotoxicity data
that was mentioned. Also, you can look at structurally
similar compounds. The data for TDCP, for example, all of
the 1n vivo genotoxicity data 1s negative.

The 1n vitro genotoxicity, although there are
some positive studies, particularly in some of the older
studies, there 1s a mixed picture on some of these
studies, and there are some quality concerns. So the in
vitro genotoxicity data really does not support listing.
And as indicated in the guidance on hierarchy of the value
of data, the iIn vitro data i1s Impertinent -- i1s less
pertinent than data generated from whole animals or in
vivo studies.

In structure activity relationships, TDCPP,
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although 1t 1s structurally similar to other phosphate
ester flame retardants, there are differences both in
physical chemical properties, metabolism, and target
organs.

Thank you for changing the slide to the next one.

--000--

DR. O"MALLEY: To the previous slide.

Can 1 have the previous -- there we go.

Just to go back as far into the direct evidence
that was stated for TDCP, there i1s no evidence that TDCPP
causes cancer in humans. The epidemiological data is
limited. Again, a single study was mentioned, but there
was no data that there was evidence of causation of cancer
of any type, particularly invasive cancer.

This study that was generated by Stauffer
involved manufacturing personnel that would have been
exposed to dermal contact with the material in
manufacturing or possibly i1nhalation, even though the
material 1s not particularly volatile.

Next slide.

--000--

DR. O"MALLEY: In the single animal
carcinogenicity study, there are no relevant i1nvasive
tumors that were i1ndicated. This i1s what I was saying 1s

limited evidence of carcinogenicity. These studies --
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this study was generated prior to the good laboratory
practices requirements that are used to document an
adequate study and to evaluate the validity of a study.

It was not conducted to current EPA guidelines.
And again, you brought up the question of maximum
tolerated dose. Generally, when the maximum tolerated
dose 1s exceeded, the stress on the animals will cause an
effect of increased mortality and increased -- decreased
weight gain. You mentioned that as effect.

These are confounders, because they can stress an
already susceptible animal and cause target organ effects
that normally would not be seen.

Again, the tumors were reported at several sites.
That"s agreed. There 1s limited data. Many of the tumors
were not invasive, that i1s they weren"t malignant. They
weren®"t unusual for the strain of animal. The time of
appearance was not shortened. Some of them were
misclassified by modern histological protocols. For
example, the neoplastic nodules that were mentioned iIn the
original study we do not have the slides to go back and
separate those 1nto hyperplasia and adenoma as would the
current classification scheme.

And many of these that were increased iIn number
were only observed at a dose well above the maximum

tolerated dose.
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Again going back to the CIC -- next slide.
--000--
DR. O"MALLEY: -- the CIC weight of evidence

guidance on how to evaluate studies. |If there i1s only a
single study In one species, CIC guidance i1ndicates that
might be sufficient if the malignant tumors occurred at an
unusual degree with respect to frequency, type, location,
age of onset, at low dosage, or i1In a strain not otherwise
prone, or if heavily supported by iIndirect evidence.

We"ll discuss a little bit now about indirect
evidence.

Next slide.

--000--

DR. O"MALLEY: TDCP, the weight of evidence
indicates that TDCP is not genotoxic. As mentioned, all
of the i1n vivo tests were negative. In the EU risk
assessment process, and as was reevaluated by the European
chemical agency i1n 2010, the statement i1s made, '"Regarding
notably the five negative iIn vivo assays, i1t is considered
the TDCPP is not genotoxic iIn vivo, and thus no
classification for mutagenicity i1s proposed in the EU".

In the 1n vitro studies, there were problems 1in
evaluating this during the EU risk assessment process
because many of these old studies were either not by

standard guidelines, there was not enough documentation
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for these studies to fully evaluate. Some of these
studies the test article purity could not be i1dentified,
so there was -- there were questions on to the value of
these studies.

In our comments, we submitted an evaluation of
these studies using the Klimisch codes, which
investigation how closely these studies were conducted to
valid protocols and how useful these studies are. In the
process for the EU risk assessment, i1ndustry generated
some new studies.

CHAIRPERSON MACK: Dr. O"Malley, you"re already
into about seven minutes and you"ve only done about a
third of your slides.

DR. O"MALLEY: 1"m sorry. Could 1 take two more
slides.

CHAIRPERSON MACK: Two more slides.

DR. O"MALLEY: AIll right. Next slide.

--000--

DR. O"MALLEY: This i1s some structural
comparisons for TDCP to some of the other phosphorus flame
retardants. As mentioned, these structurally are similar,
but you have to be careful when using a category
classification. For example, some of the physical
chemical properties of these materials make them very

different on how they behave in the body. TDCP has a
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water solubility of about 18 milligrams for liter. TCPP
1,080 milligrams per liter, TCEP 7,820 milligrams per
liter. This will make things a lot different on how the
body sees this material.

Similarly, on metabolism, although metabolism was
discussed in detail, a lot of the metabolites that were
being shown were putative metabolites. They have not been
identified, and we have conducted a more recent In vitro
study using liver slices and microsomal extracts that
shows that TDCP i1s rapidly conjugated so that you don*"t
get the propyl moiety off before conjugation, like you do
with TCEP and the ethyl moiety.

So again, there are differences i1n these
materials. It has been pointed out by the EU risk
assessment as well as ATSDR in i1ts draft review of
phosphorus flame retardants that you can"t consider these
chemicals across the board as a category for all
categories of toxic endpoints.

Thank you.

CHAIRPERSON MACK: Thank you, Dr. O"Malley.

The next speaker will be Andy Wang.

(Thereupon an overhead presentation was

Presented as follows.)

DR. WANG: Good morning. My name i1s Andy Wang.

I"m the regulatory affairs manager of ICL-IP America.
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ICL-IP manufactures TDCP at i1ts West Virginia plant.
Today, I"m on behalf of ICL-IP America, and Albemarle
Corporation to give this presentation.

This presentation is to clarify the exposure
issues of TDCP. I appreciate that this process i1s about
hazard ID. And that has been the focus of our written
comments and the talk that you have just heard from Dr.
O"Malley.

But with all that, it will be useful to briefly
respond to comments made by others regarding exposure
Issues.

Next slide.

--000--

DR. WANG: TDCP 1s used as a flame retardant in
flexible polyurethane foams. Polyurethane foams 1i1s
primarily used in autos and furniture. European
authorities have conducted a comprehensive risk assessment
of TDCP and published their conclusions i1in 2008. My
presentation will be based on the EU risk assessment
findings.

Large margins of safety, the ratio i1s more than
2,000 has been concluded by the European Union. And the
risk assessment has included all exposure routes.

Next slide.

--000--
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DR. WANG: The potential exposure for consumers
are i1nhalation, skin contact, hand-to-mouth transfer of
dust for young children, and dietary. A number of
published studies have measured TDCP indoor air and dust.
These measurements were related to homes, offices,
factories, automobiles, prisons, shops, airplanes,
libraries and various other public places. And this
monitoring studies show that the levels of TDCP found
indoor are 0 to 0.15 micrograms per cubic meter iIn air,
and 0.4 to 67 milligrams per kilo dust respectively.

A recent paper from Webster shows that TDCP dust
concentration in the Boston area i1s consistent with this
range.

Next slide, please.

--000--

DR. WANG: The EU risk assessment has concluded
that the worst case daily intake of TDCP by consumers,
including young children, are 0.0011 milligrams per kilo
per day for inhalation exposure; 0.0011 milligrams per
kilo per day for skin contact, and 0.0002 milligrams per
kilo per day for dust iIngestion.

The reference dose for the two-year
carcinogenicity study is five milligrams per kilo per body
weight per day was used as the basis for the risk

assessment. In this assessment, the margin of safety 1is
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2,000 times higher than the reference dose. Therefore,
the European Authority has concluded that there i1s no
concern for consumers from exposure to TDCP treated foam
used 1n furniture, and 1In the automotive industry.

Next slide.

--000--

DR. WANG: 1 have a few more slides and details
from here, but 1f you had any comments or --

CHAIRPERSON MACK: You have a minute and a half
left.

DR. WANG: Okay. Next slide.

--000--

DR. WANG: Inhalation. EU risk assessment took
the worst case scenario and used a 3.8 micrograms per
cubic meter, which represents a 20-fold higher
concentration than what has actually been measured. For
the air concentration of 3.8, a daily intake i1nhalation 1is
0.0011, which 1 just showed.

Next slide.

--000--

DR. WANG: In absence of dermal exposure data,
and 1n the view of the enclosed use of TDCP treated foams,
the European authorities assumed that the intake from
dermal exposure to TDCP is lower than the i1nhalation

intake. Therefore, as the worst case assumption, that
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daily dermal iIntake was assumed equal to the i1nhalation
exposure.

Next slide.

--000--

DR. WANG: |In addition to the intake of TDCP by
inhalation or skin contact, young children may ingest dust
containing TDCP. The European authorities used a value of
12 milligrams per kilo dust to calculate the worst case
scenario. And, the 0.002 milligrams per kilo body weight
has been concluded.

Next slide.

--000--

DR. WANG: No published data documenting exposure
to food. The TDCP does not bioaccumulate. The BCF 1s
less than 100. The TDCP will be eliminated rapidly in the
body. The metabolism has been presented and discussed in
the previous slide.

Next slide.

--000--

DR. WANG: The long-term retention study has
shown that flame retardants are, for the most part,
retained within polyurethane foam and so consumer
exposures to flame retardants for these foams 1s expected
to be very low. Hence --

CHAIRPERSON MACK: You®"re also a minute and a
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half now over. |If you can

DR. WANG: Just one more.

CHAIRPERSON MACK: IT you can --

DR. WANG: Just one more statement.

CHAIRPERSON MACK: The things that you"re telling
us are telling us things about dose. You"re not telling
us things about carcinogenicity, and that relates to the
issues which we"re not dealing with. So you"re not
helping us at all. 1In fact, all you"re doing i1s taking
time, because we have to judge whether it"s a carcinogen
at any dose, not whether 1t"s a human -- there®s human
concern in the home right now.

So 1f you have one more sentence, go ahead, and |
think you cut 1t off.

DR. WANG: That"s 1t. Okay. Thank you.

CHAIRPERSON MACK: The third speaker is David
Heimbach from the University of Washington.

DR. HEIMBACH: Thank you. Dr. Mack, 1 appreciate
your comments that you"re not interested at all in the
importance of these drugs and what they do, but rather
whether they cause cancer.

I am here because 1"ve spent 40 years taking care
of burn patients, for which I have been rewarded by being
the President of the American Burn Association,

International Society for Burn Injury, and given an award
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recently by the Dalai Lama for my work in developing
countries about burn care.

There 1s no question that fire retardants are
important. The problem that I see with listing this are
the consequences of the action here. Unless you are truly
convinced that this 1s a cancer-causing drug, I think the
consequences will be Important. There is a very large --
well, not a very large, but there®s a group of very
dedicated, although I think misinformed, individuals that
want to ban all fire retardants, of which this iIs a
prominent one, which has clearly been shown to be very
effective.

So I will be very brief, and just say please
think about what you"re doing -- stuff that happens in
California is worldwide. So as soon as you list this as a
carcinogen, other people are going to get on the band
wagon and do that. So I just would hope that you would
think carefully before you list a compound that is clearly
advantageous for important benefits for perhaps future
obscure benefits.

CHAIRPERSON MACK: Thank you, Dr. Heimbach. |1
would assure you that we do think a lot about not that,
because that®"s for others to think about. And we have had
the position we"ve had to list chemicals which are

extremely valuable in medicine In all respects and it just
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has to be done, because that®"s what the people of
California have asked us to do.

And I"m sure that the people who do the
regulation will think really seriously about the things
that you“"re talking about.

DR. HEIMBACH: Thank you very much.

CHAIRPERSON MACK: A couple more here. Okay.
Rebecca Sutton.

DR. SUTTON: Thank you. Can you hear me?

All right. So my name is Dr. Rebecca Sutton. |1
have a Ph.D. i1n environmental chemistry, and 1"m a senior
scientist with Environmental Working Group. We"re a
national public health research and advocacy nonprofit,
and we do have a lot of expertise on a variety of flame
retardant chemicals.

So I"m going to thank you first for picking this
chemical for your review, because of i1ts widespread and
growing use. | know you"re not dealing with the exposure
question, but the carcinogenicity question, but 1t"s good
that you prioritize this particular chemical.

It s a bit of a personal i1ssue for me, because |
did find out a few months ago that my couch has tris 1in
it. And 1t"s very frustrating for me as an environmental
chemist to know that 1 brought this piece of furniture

into my house with tris.
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So obviously I"m glad 1"m an adult with this tris
couch 1n my house, because 1f | were a young child, 1
would be more highly exposed. We know, as just reported,
that tris does partition into dust, even at quite high
levels, 1T you look at those values that we just saw. And
young children, with all their hand-to-mouth activity get
a lot of dust-related chemicals i1nto their bodies.

And they"re also more highly vulnerable to
carcinogenic chemicals, because they are going through
rapid growth and development, and their systems, their
organ system, aren"t as efficient at detoxifying chemicals
as in adults are.

So we saw from the OEHHA presentation that tris
pretty clearly meets the Proposition 65 carcinogen
classification criteria. We asked that you list 1t,
because we do see iIn vitro and in vivo evidence of
carcinogenic activity, in particular the rat studies
showing tumor site -- tumor activity in multiple organs 1in
both males and females.

We"re also very concerned about the metabolism
issue, the fact that four of the metabolites are already
listed by Proposition 65 listing process. So obviously 1if
this 1Is how we"re getting exposure to these already listed
chemicals, we really need to look clearly and closely at

this one.
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Now, tris i1tself hasn"t been evaluated for
carcinogenicity by the other authoritative bodies that you
all consult when you"re listing chemicals. So we think
iIt"s a great step for you guys, a step forward in
science-based regulation to go ahead and list this
chemical. And i1t would be great i1f a couch like mine 1in
the future might possibly have a warning label, a Prop 65
label on i1t, so consumers would be more informed about
what they®"re buying.

Thanks.

CHAIRPERSON MACK: Thank you, Dr. Sutton.

The next speaker i1s Sarah Janssen.

DR. JANSSEN: Good morning. I1"m Dr. Sarah
Janssen with the Natural Resources Defense Council. 1711
keep my comments brief. We submitted written comments,
which 1"m sure you®"ve already read.

I Just want to reiterate our support for the
listing of this chemical as a carcinogen. We believe that
it does meet the criteria for listing.

I want to react to a couple of things that have
been said earlier this morning, one i1s the prioritization
scheme that was presented to you, iIs just that. It"s the
prioritization scheme you use for determining which
chemicals will undergo a hazard assessment review. But

your criteria for determining listing does not need to
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include evidence of human cancer, and you can consider
both the preneoplastic and tumors in animal studies, as
well as the in vivo and in vitro data from cell lines.

I think 1t"s worth asking the OEHHA staff to
clarify the i1ssue of the In vivo genotoxicity testing as
they presented data consistent with positive results iIn
those assays. And I"m not at genotoxicity expert, so |
think that would be worth hearing about the difference in
opinion there.

My other comments are that of course a listing on
Prop 65 is not a ban. It would just possibly trigger a
warning label. And while 1t"s, |1 think, very supportive
of a listing that there are already four metabolites of
TDCPP or tris which are on the Prop 65 list, the
metabolites are not going to be present In consumer
products.

The will of the California people was that we
have warning labels on products that contain chemicals
that are known to cause cancer or reproductive harm, and
therefore the presence of the parent compound or tris in
consumer products i1s the only thing that would trigger a
warning label.

I also have a couch that contains tris in i1t. It
would have been nice to have known that when 1 bought i1t,

so that | could have made a more Iinformed decision.
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And my final statement i1s that, of course, the
European Union is not considered an authoritative body for
the listing. That"s why the chemical has come up for your
review. You are the State"s appointed experts, and I ask
that you objectively review the data that"s in front of
you today.

Thank you.

CHAIRPERSON MACK: Thank you, Dr. Janssen.

And finally Arlene Blum from UC Berkeley.

DR. BLUM: 1"m Dr. Arlene Blum, and I"m a
visiting scholar in chemistry at UC and also the executive
director of the Green Science Policy Institute. And I
have had long experience with TDCPP. 1 was the a
co-author i1n Gold, et al. 1n 1977 which first reported the
mutagenicity of TDCPP. And I noted that the Albemarle ICL
report dismissed our paper as a review article, but 1t was
not a review article. It was a short piece In Science.

We, at that time, found TDCPP to be weakly
positive In the Ames test and the metabolite
1,3-dichloropropane to be strongly positive. And that
chemical has been recognized under Proposition 65 as a
carcinogen.

And just to say our study was co-authored by
Bruce Ames, carried out in his laboratory. And Dr. Ames,

of course, developed the Ames test.
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The Albemarle paper admitted -- I read through
their paper, just so -- to say that there was a Mortelmans
positive genotoxicity result with TDCP, which they
admitted. They said there were no positive In vivo
genotoxicity studies, but OEHHA mentioned a number.

Their study also said that TDCPP 1s not a
substitute for pentaBDE. So I"m also a co-author of a
recent study in Environmental Science and Technology where
we found -- and 1 know this 1s a little off the point, but
since 1t"s been so addressed by others, I think I would
like to just say that iIn our study iIn ES&T, we found TDCPP
levels up to 12.5 percent by weight 1n 35 percent of baby
products tested. And we have another study not yet
published where we found TDCPP i1n 58 percent of 62 couches
that were purchased i1n California 1n the last five years.

So i1t is apparently the number one substitute for
pentaBDE. So i1t is very good that you are taking this
chemical up.

The Albemarle ICL report also stated the foams
are Tfully enveloped, and there®"s no significant exposure.
But a number of studies, which OEHHA detailed, have found
TDCPP and various media particularly in dust. The Webster
study was referred to previously, which found similar
levels of TDCPP as pentaBDE. And the EU Union report that

has been 1nvoked so many times was 2008 and does not have
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a lot of the new generation of studies of TDCPP. And it
is being studied a lot as the number one flame retardant.

And just to say in our study of baby products, we
found TDCPP at high levels 1n most baby products we
studied, at least three to five percent of most types of
baby products. So there is a potential for 24-hour a day
exposure to infants. They"re 1n mattresses, baby
positioners, car seats, changing tables, at levels up to
12_.5 percent.

So 1t"s a very i1mportant chemical to study. It
might have uniquely high levels of human exposure and
potential to harm our children.

Thank you.

CHAIRPERSON MACK: Thank you, Dr. Blum.

DR. LAWYER: Dr. Mack, could 1 have half minute.
I"m sorry. | didn"t get my card --

CHAIRPERSON MACK: You didn"t your card in.

DR. LAWYER: I know. 1 was taking care of other
people. I"m sorry. 1It"s literally just one comment.

Back to the tox again.

ACTING DIRECTOR ALEXEEFF: Introduce yourself.

DR. LAWYER: Thank you, George.

Dr. Arthur Lawyer, Technology Sciences Group,
Davis, California.

It had to do with the kidney adenomas, the
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cortical adenomas and whether they are -- they progress.
When we submitted our documents, we were supplied -- some
of the data that was developed about a decade later i1n the
early 1990s, Kurata et al., 1s the one. 1It"s a sodium
barbital study that was the one that we cited.

In general, what they found when they looked more
and more at those study types with that particular
species, that they do not progress. 1 think that was a
question from Dr. Eastmond.

CHAIRPERSON MACK: Thank you.

DR. SANDY: Dr. Mack?

CHAIRPERSON MACK: Martha.

DR. SANDY: 1°d like to make a couple clarifying
points, i1f 1 may.

CHAIRPERSON MACK: I think we"d love to hear
them.

DR. SANDY: Thank you. 1711 talk about the
reviews and conclusions of other agencies. And I°d like
to point you to page 25 and 26 of the hazard
identification document, just to remind you that on page
25 we have reported that the National Research Council in
2000 reviewed TDCPP and concluded that the available
animal data provides sufficient evidence of
carcinogenicity in rats following chronic oral exposure.

So that"s the NRC.
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And then on page 26 we report that the U.S.
Consumer Product Safety Commission concluded that TDCPP
exposure also induced tumors at multiple doses in the
kidneys and liver of both male and female rats.

Therefore, TDCPP may be considered a probable human
carcinogen based on sufficient evidence in animals.

And I would also like to ask Dr. John Faust to
clarify referring to the information in the hazard
identification document the information on metabolism of
TDCPP, and perhaps a few other issues.

DR. FAUST: Yeah, sure. Thank you. Yeah. So in
the public comments that we received, one of the 1tems was
an unpublished study looking into the metabolism. This
was the Fabian and Landsiedel recent study. And that
study looked at metabolism of TDCPP in liver slices as
well as S9 fractions.

So 1 think, you know, the implication that"s
trying to be made i1s that this compound is essentially
conjugated and then eliminated unchanged.

And I just call your attention to a few things
that we did discuss iIn the hazard i1dentification document.
We do have two in vivo studies i1n which the compound was
administered, and in which 1,3-DCP was measured in the
urine. And we also have other in vitro studies that have

looked at the metabolism and identified 3-MCPD, as well as
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1,3-DCP.

And as | said before, 1In vivo studies have also
shown that a certain fraction, about 20 percent, is
eliminated in exhaled air as CO2. So clearly, there is a
fraction other than urinary metabolites that i1s the
product of the breakdown of the compound. And 1 think
each of these studies were done In -- with a radiolabeled
compound.

CHAIRPERSON MACK: Thank you, John.

Let"s now go to the Committee. We begin with
Anna, did you look at the epidemiology?

COMMITTEE MEMBER WU: There was very little, but
I did look --

MEMBERS OF THE AUDIENCE: Microphone.

COMMITTEE MEMBER WU: I don"t think 1 have
anything to add to what the staff has discussed.

CHAIRPERSON MACK: Okay. David, were you the
principal or was Joe?

COMMITTEE MEMBER EASTMOND: I think Joe 1is.

COMMITTEE MEMBER LANDOLPH: Yes.

CHAIRPERSON MACK: Joe, let"s hear from you then.

COMMITTEE MEMBER LANDOLPH: I looked at the
genotoxicity database. |1 want to congratulate Dr. Faust
and Dr. August and OEHHA staff. | think they did a great

job in putting this hazard i1dentification document
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together.

Clearly, this compound is mutagenic in salmonella
bacteria, causing base substitution and frameshift
mutations. And there®s an extensive database there.

It also causes mutations i1n L5178Y mouse lymphoma
cells forward mutations. It causes chromosome
aberrations, as they pointed out, in mouse lymphoma cells,

and Chinese hamster cells. So it is a mutagenic and

clastogenic compound. It provokes unscheduled DNA
synthesis. |1°m sorry, 1t doesn"t provoke unscheduled DNA
synthesis. It binds to the DNA, as they already pointed

out, of mouse liver, kidney, and muscle. So It°"s a
DNA-binding, mutagenic, clastogenic compound.

I looked through the animal data, and my opinion
IS pretty much consistent with the NRC. 1 see a lot of
very beautiful data that®"s dose dependent, the trend tests
are positive. There®"s hepatocellular adenomas and
carcinomas in male and female rats. There"s the renal
adenocortical adenomas, and the adrenal gland tumors.

And I noticed also, from the nice hazard ID
document, that some of these tumors can progress on to
malignant tumors. So | guess having thought about this
pretty carefully, from my opinion, 1 would vote i1n the
affirmative that it"s a mutagenic, clastogenic chemical

that can also provoke tumors iIn rats, both males and
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females, at many different organ sites. And I put great
weight on the dose dependence of the data, even though
there are confounders, as Dr. O"Malley pointed out.

And, 1n fact, that the trend tests are positive
and statistically significant. So I"m in the affirmative
that this has been clearly shown to be carcinogenic.

CHAIRPERSON MACK: Thank you, Joe.

Sol.

COMMITTEE MEMBER HAMBURG: I think Joe, Dr.
Landolph, summarized this very well. 1 don"t have
anything really to add. 1 have a question for staff

though. Did you mention that the original data was
generated i1in 1981 and published 1n 2000, i1s that correct?

DR. FAUST: Yes, that"s correct.

COMMITTEE MEMBER HAMBURG: Was there a reason for
the delay i1n the publication that was mentioned In the
publication?

DR. FAUST: 1"m not aware of any information.

COMMITTEE MEMBER HAMBURG: I mean 1t"s hard to
understand why there would be a 19 year delay i1in the
publication of this kind of data.

Okay. Having said that, 1 would vote In the
affirmative.

CHAIRPERSON MACK: David.

COMMITTEE MEMBER HUNTER: Darryl.
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CHAIRPERSON MACK: Then we"ll go to Darryl.

COMMITTEE MEMBER HUNTER: No. No. I1"m sorry. |
didn®"t realize you were --

CHAIRPERSON MACK: Go ahead, Darryl.

COMMITTEE MEMBER HUNTER: I was just curious if
there®s any comments from staff regarding --

CHIEF COUNSEL MONAHAN-CUMMINGS: Mic.

COMMITTEE MEMBER HUNTER: Any comments -- can you
hear me now?

It"s on.

Are there any comments with regard to the
statement, one of our speakers referred to the standards
changing since the data of 1981 iIn assessing the
cancer-causing effects. Were there any comments to that?

DR. FAUST: Yeah. We do have a little bit of
information on that 1 can tell you. This i1s about the
pathological diagnosis for the liver tumors.

Yeah, in the original study reports, the liver
tumors were described as neoplastic nodules, which was not
an uncommon designation for liver lesions seen in studies
conducted at that time.

And so what 1 have here i1s some of the
information that was actually provided 1n one of our
comments, a publication by Maronpot that just talks about

how the dragnostic criteria over the period from the
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eighties or 1n the early eighties changed, such that the
term neoplastic nodule fell out of favor, and they -- as
it says here, "Pathologists have become increasingly
uncomfortable about i1ncluding hepatoproliferative lesions
that they believe to be hyperplasia rather than benign
neoplasia under the term neoplastic nodule.

So, you know, we can"t rule out the possibility
that some of the lesions that were described as adenomas
may have included some hyperplastic responses. But I
would add that in the publication of the study Freudenthal
and Henrich in 2000, they did go ahead and assume that
these were hepatocellular adenomas. And the number of the
reviews have also reached that conclusion.

CHAIRPERSON MACK: Anything further, Darryl?

COMMITTEE MEMBER HUNTER: (Shakes head.)

DR. FAUST: 1 might also add that as we noted 1in
the hazard i1dentification document, there was an iIncrease
in altered hepatocellular foci. This iIncrease was
observed 1In high dose male rats with marginal significance
as well as high dose female rats. And these particular
types of lesions are considered to be on the continuum
from the proliferative lesions to full neoplasia.

CHAIRPERSON MACK: Joe.

COMMITTEE MEMBER LANDOLPH: Dr. Blum, did 1 hear

you say that there was In vivo genotoxicity?
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DR. BLUM: Well, 1 just cited in the OEHHA
document. OEHHA said there was.

ACTING DIRECTOR ALEXEEFF: Maybe -- there was an
apparent disagreement between the statement by Dr.
O"Malley and the staff report. So maybe that can be
clarified about 1n vivo genotoxicity.

DR. FAUST: Yeah. We do have the summary table
for the 1n vivo genotoxicity data. And, you know, there
are a number of studies that have looked for either
sex-linked lethal mutations, chromosomal aberrations and
so forth in in vivo studies. And these are largely
negative, with the exception of the In vivo exposures that
resulted in the DNA binding. So that®"s the limit of the
in vivo data.

CHAIRPERSON MACK: David.

COMMITTEE MEMBER EASTMOND: I appreciate the
comments that have been made. 1 find this one actually
much more of a judgment call and fairly problematic. And
the reason being is were outlined 1n essentially the
public comments, but you have a very definite dose-related
increase 1n these essentially hepatocellular nodules,
neoplastic nodules, which are combinations apparently of
both hyperplastic nodules and adenomas, because 1t"s not
entirely clear.

Apparently, the people when they wrote 1t up
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assumed they were adenomas. And so that strengthens the
case. So you"ve got this sort of diagnostic
interpretation a little confusing.

There®s also an issue of maximum tolerated dose.
And I haven™t really been able to come to a personal
conclusion of what constitutes exceeding a maximum
tolerated dose i1In these studies. We went through this a
couple of years ago. The earliest definitions were at
greater than 10 percent decrease iIn body weight gain, but
was largely focused on subchronic studies in which they
were picking a dose for the chronic study.

And that"s -- and so what really constitutes
exceeding a maximum tolerated dose iIn a chronic study, I™m
not entirely sure how one weighs 1In on that, but that"s
one of the comments that came out 1n the public comment
period 1s the high dose, the 80 milligram per kilogram
dose was such where there was significant toxicity seen,
as well as significant decrease i1n body weight gain, 20
percent in both the males and the females.

There were -- the adenomas, certainly in the
kidney adenomas are apparently dose related. Again, those
were benign. And 1 understand there®s no evidence within
this study they could progress, but these are the type of
tumors that can progress on to become malignant. So

ordinarily we would weigh that as an important factor to
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consider.

The other part of this, the comment was made
about the difference in the structure activity
relationships. And for me one of the key points of this
is that we do have definite metabolism into metabolites,
which have been listed. And so -- and I thought the table
that OEHHA put together comparing the different Prop 65
carcinogens and essentially the tumor types, which were
identified and comparing that with what seemed for this
compound was actually fTairly effective.

So although 1°ve had to wrestle with this, |
don*"t think 1t"s as clear cut, simple for me. 1 still
probably lean on the direction of listing. |1 mean, one
other point I should mention, and this always comes to me
when you have a study, which 1s, In this case, now 30
years old, the original study, and there"s severe
limitations with 1t, I ask myself, why haven®t follow-up
studies been conducted to either -- to address these
questions?

I mean, I still wonder about 1t, because 1t"s
been a 30-year period of time, and nothing®"s been done in
the interim. And 1 just wonder about that.

CHAIRPERSON MACK: Anybody else have any
comments?

My own view iIs weighted heavily on the presence
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of the metabolites which are already listed. 1t seems to
me that 1t"s difficult to avoid listing, because of that
and because of the evidence that there is some metabolism,
and there are some metabolites that are produced, which we
think are going to be carcinogenic.

But liver tumors are always a real problem. 1
can recall the issue of the contraceptive pills and the
liver adenomas, which were -- they produced in humans,
which we thought went on to carcinomas, and which very
rarely do, but do sometimes. So because of the
metabolites, I think 1 would go along with that too.

So unless there are more comments, we will call
for a vote.

So vote will go as follows, has
tris(1,3-dichloro-2-propyl) phosphate been clearly shown
through scientifically valid testing, according to
generally accepted principles to cause cancer? Would
everybody who votes yes to that proposition please raise
their hand?

(Hands raised.)

CHAIRPERSON MACK: One, two, three, four, five.

Would everybody who votes no to that proposition,
raise their?

(Hand raise.)

CHAIRPERSON MACK: One.
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tris(l,3-dichloro-2-propyl) phosphate will be listed as a

carcinogen under the Prop 65 process.

We then move on to the next topic which was
fluoride and its salts.

Martha.

DR. SANDY: Thank you, Dr. Mack. So now we-"ll

present a short presentation by Drs. David Morry and Craig

Steinmaus on fluoride and its salts.

(Thereupon an overhead presentation was

Presented as follows.)

DR. MORRY: Good afternoon. 1"m David Morry.

ACTING DIRECTOR ALEXEEFF: Turn your mic on.

DR. MORRY: I"m David Morry, and with me is Dr.
Craig Steinmaus. We"ll be discussing the evidence
regarding the carcinogenicity of fluoride and its salts.

--000--

DR. MORRY: Let"s begin by talking about what
fluoride i1s. 1t"s the monovalent anion that"s derived
from the element fluorine. Fluorine 1s the most
electronegative of all the halogens. So 1t"s more --
Fluorine compounds are more reactive than chlorine

compounds and bromine compounds.

Fluoride can form salts with positive 1ons, such
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as sodium and tin. Fluoride salts are highly soluble in

water. And most of them dissociate completely releasing

the fluoride 1on. There are also other fluoride-releasing

compounds that are used for fluoridating drinking water.
--000--

DR. MORRY: Fluoride often occurs naturally in
drinking water sources. And i1t occurs in some foods and
beverages naturally. It"s obtained from a number of
naturally occurring minerals, such as calcium, fluoride,
fluoroapatite and cryolite.

Could somebody get me some water?

Sorry.

--000--

DR. MORRY: So human exposure to fluoride comes
from a variety of sources, drinking water fluoridation in
California and elsewhere results iIn very widespread
exposures to fluoride.

As we all know, fluoride 1s also added to dental
products such as toothpaste and mouthwashes and so forth.
And as | mentioned, i1t occurs in some foods and beverages.
So the exposure -- human exposure is made up of the sum of
all of these sources of exposure. And the human exposure
varies quite a bit geographically, which makes possible
the -- some kinds of epidemiological studies, which Dr.

Steinmaus will now talk about.
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--000--

DR. STEINMAUS: Hello. So most of the studies on
fluoride and cancer, most of the human epidemiological
studies, were reviewed by the NRC 1n i1ts 2006 report. At
the time, the NRC concluded that the epidemiological data
on fluoride and cancer were inconclusive.

In the next few slides, I°1l1 review a couple of
studies that reported some evidence of an association
between fluoride intake and osteosarcoma in young males.
And 1*11 also review a few other studies that have been
published since the 2006 NRC report. So the first study
111 talk about i1s Cohn 1992.

--000--

DR. STEINMAUS: This is one of the earliest
studies to look at fluoride and osteosarcoma. It compared
the incidence rate of osteosarcoma In New Jersey
municipalities with and without fluoride i1in their drinking
water for the period of 1979 or 19 -- yeah, "79 to "87.

In comparing fluoridated to non-fluoridated
municipalities, the rate ratio for osteosarcoma, in males
less than age 20 was 3.4. And it was statistically
significant. There was no clear increase iIn females and
no clear increase i1In older males.

Potential limitations of this study are the facts

that, number one, 1t was an ecological study. So iIn other
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words, whether a person was considered exposed or not for
this study was based solely on the municipality in which
they lived. But there was no date on actual -- whether
they actually drank the municipal water, how much they
drank, whether or not they had been exposed to other
sources of fluoride. And there was no data on fluoride
levels that passed residences.

I think 1t"s important to note that most of these
potential biases that I just listed were probably birased
results towards the null for finding no effect, but the
bias could occur iIn either direction.

I think 1t"s also important to note that this was
a government report, and it wasn"t reported in the -- or
published in the peer-reviewed scientific literature. And
also the number of cases was relatively small. For males
less than age 20, there was only 12 exposed cases and
eilght unexposed cases. So relatively small.

--000--

DR. STEINMAUS: The next study, Bassin et al._,
2006. This was a case control study of osteosarcoma 1iIn
people age 19 or younger. It included 103 cases and 215
controls selected from 11 hospitals throughout the United
States. Controls were other orthopaedic patients from the
same hospitals as the cases matched on age and gender.

Exposure was primarily based on drinking water fluoride
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levels at both the current residence as well as past
residences.

The odds ratios were calculated based on whether
the fluoride levels were above or below recommended levels
in drinking water. And that®"s approximately one part per
million. And odds ratios were calculated for each age of
exposure from the time of birth to the time of diagnosis.

So the odds ratio in males for having a drinking
water fluoride level above the recommended levels, again,
about one part per million, was 5.46. And it was
statistically significant.

Odds ratios -- I"m sorry. That was for fluoride
exposure above recommended levels at age seven.

Odds ratios were greater than one for other ages
of exposure, but most of those were not statistically
significant. 0dds ratios for females for exposure at age
7, again that was above one, but not statistically
significant.

Potential problems with this study, a couple of
things 1 noted. 1It"s unclear 1f the researchers were
blinded to the case control status when they were
assessing people®s past fluoride exposure and the fluoride
levels at their past residences.

Also, the authors did a logistic regression

analysis and didn"t actually present the raw data, in
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other words, the number of exposed cases -- exposed and
unexposed cases and controls. So 1t"s hard to compare the
logistic regression results with the crude results.

So overall, this study does seem to find some
evidence of an association, but the results are
inconsistent with most other epidemiological studies.

--000--

DR. STEINMAUS: The next study i1s Kim et al.

That was published 1n 2011. 1It"s also a case control
study of osteosarcoma, and fluoride levels iIn bone
samples.

Cases and controls were recruited from nine of
the same 11 hospitals that were used i1n the Bassin study,
but the Kim et al. study was done after the Bassin study.

Kim et al. itncluded 137 cases of all ages, 57
controls, who were people with other malignant bone tumors

recruited from the same hospitals. Fluoride levels were

measured In the bones -- in bone taken from samples
from -- that were adjacent to the tumor. So I assume it
was -- the tumor was being removed. They had the clear

edges, so they took the fluoride levels from the clear
edges, but they didn"t specifically state that. They just
said fluoride levels iIn tumor-adjacent bones.

And they assessed fluoride in bone under the

hypothesis that fluoride does accumulate in bone, so maybe
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bone fluoride levels are a valid indicator of true
long-term exposure.

Overall, they found no association between
fluoride levels 1In bone and osteosarcoma, either 1n all
subjects combined or in subjects less than 45 years old.

Potential limitations are the study was too small
to look at other specific age groups, specifically males,
less than age 20, like the Bassin et al. study.

Also, 1t i1s unknown whether fluoride levels 1in
tumor-adjacent bone are truly an accurate and valid
measure of past fluoride intakes. There"s really not much
referencing done in this particular article.

And 1t"s also possible that fluoride levels
differ in different bones or fluoride levels may differ 1in
different parts of bones. And i1t"s unknown whether the
cases had tumor-adjacent bone from the same bones or same
parts of bones as the controls. So we don®"t know 1f we"re
comparing like to like.

There®s also major age differences between the
cases controls. Median age in the cases was 17.6. The
Median age iIn controls was 41 years old. They adjusted
for this, but as many of you know, adjusting for a factor
like that with major difference, you"ll lose statistical
power .

Also, the participation rate amongst the controls
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was only 48 percent. So we don"t know i1f they truly
represent the population from which they got the cases.

So overall, this study i1s i1nconclusive.

--000--

DR. STEINMAUS: The next study, Sandhu 2009.
Another case control study. This was done in India, and
It"s on osteosarcoma and fluoride levels iIn serum.
Controls included people with other bone tumors and people
with musculoskeletal pain.

Overall, they did find higher fluoride level 1iIn
cases, compared to controls. But the major problem is
that this was -- was that serum fluoride levels were
assessed at this same -- at the time that osteosarcoma was
dragnosed.

So this 1s essentially a cross-sectional study.
And the problem with a lot of cross-sectional studies 1is
the i1ssue of temporality. We don®"t know which came first.
In other words, did the increase fluoride levels cause or
lead to osteosarcoma or did osteosarcoma lead to
increasing serum fluoride levels? So we have an issue of
temporality on this study.

--000--

DR. STEINMAUS: The next study Comber et al.,

2011. This was an ecological study of osteosarcoma in

fluoride in lIlreland 1n the years 1994 to 2006. Exposure
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was based on very broad geographical categorizations. 1In
other words, 1t was based on population density and
whether or not a person lived in northern lreland versus
the Republic of Ireland.

Specifically, people that lived 1n the Republic
of Ireland 1n high population density areas were
considered exposed, because most of the cities iIn the
Republic Ireland, at that time, had fluoridated drinking
water. And it was felt that outside of the cities 1n low
population density areas, there wasn"t fluoride i1n the
private wells or in the drinking water.

So overall they found no difference in
osteosarcoma rates between fluoridated and non-fluoridated
areas iIn this study. There was an elevated risk -- or
rate ratio, I should say. There was an elevated rate
ratio in females age O to 14. That rate ratio was 1.43,
statistically significant. But that was only when they
use Northern Ireland as their comparison group. |If they
used Northern Ilreland and unexposed Republic of Ireland as
the comparison group, they didn"t see an elevated risk
ratio.

So overall, the major problem with this study, 1t
had a very broad -- it was ecological. 1t had a very
broad definition of exposure, thus a high potential for

exposure misclassification. And that will most likely

J&K COURT REPORTING, LLC (916)476-3171




© 0O N o o h~A w N P

N N NN NN P B P B B P R P PR
a h W N P O © 0 N O O A W N P+, O

86

cause bias towards finding no effect, which use exactly
what they found.
--000--

DR. STEINMAUS: So to summarize the human
epidemiological studies, 1In 2006, the NRC said the
combined literature does not clearly indicate that
fluoride, either is or 1Is not carcinogenic to humans.

Studies published since that time were the Bassin
study, Sandhu study, Kim study, and Comber et al. study.
Taking the NRC report and their evaluation and taking
these more recent studies i1Into account, our scientific
judgment is that the current body of human epidemiological
evidence remains inconclusive.

--000--

DR. MORRY: Okay. We"ll turn now to the animal
evidence. There are nine rodent bioassays that were done
on fluoride. The first four were done by the NTP and
published in 1990. They included a male, male -- three
Fischer rats, female rats, a male B6C3F1 mice i1n female
mice.

There was another study by the NTP in 1992 that
was also a drinking water study, that included a higher
dose of fluoride. And this was also done 1In the male
Fischer rats.

There were another study -- set of studies, two
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studies was done, published by Maurer et al. 1n 1990. And
this one iIncluded male rats and female rats. And then in
1993, Maurer et al. published two studies on male mice and
female mice.

So notice that we count male and female rats and
mice all as separate studies. And i1t makes a total of
nine rodent bioassays.

--000--

DR. MORRY: So let"s begin with the NTP bioassays
in the male rats. This was published 1n 1990. It was a
drinking water bioassay. And the top dose was 175 parts
per million. In this study, there was a significant
increase In a rare osteosarcomas. The P value i1s less
than 0.05. This is for the trend. We"ll see the actual
data on a coming slide. And this was iIn the male Fischer
rats.

Osteosarcomas are rare malignant bone tumors.

The NTP judged that the osteosarcoma data was equivocal
evidence of carcinogenic activity. There was also, In the
same male rats, a significant increase iIn thyroid adenomas
and carcinomas.

Now, 1n 1992, the NTP published another drinking

water bioassay In -- also In Fischer rats in the same
rats -- kind of rats. And this one the high dose was
higher. 1t was up to 250 parts per million. And in this
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one, there was no iIncrease iIn osteosarcomas or any other
malignant tumors.
--000--

DR. MORRY: So this i1s the data from the NTP 1990
study. The osteosarcomas increased from zero iIn the
controls to one i1in the 100 parts per million and four all
together at the high dose. These four osteosarcomas
include three that are skeletal and one that was an extra
skeletal osteosarcoma that was In a subcutaneous part of
the rats flank.

So the P values here. The P value i1s not
significant by pairwise comparison, but 1t i1s significant
by trend.

Now the thyroid tumors, which 1 mentioned
earlier, followed went from 1 to 1 in the 2 intermediate
doses and then 4 1n the top dose. And this also was not
statistically significant by pairwise comparison, but iIs
significant by trend. So there was a significantly
increasing trend in thyroid follicular adenomas and
carcinomas combined 1n this study of male rats.

--000--

DR. MORRY: Now, let"s go through the negative
findings. There were no significant increases in tumors
in the 1990 NTP study in the female rats, in the male or
female CD-1 mice. And the NTP 1992 study, the one that
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was done at a higher dose, the male rats showed no
increase i1n tumors. So those were all negative findings.
--000--

DR. MORRY: The Maurer et al. studies, this was a
1993 bioassay in CD-1 males, male and female mice. It was
a 97-week diet study in male and female mice. And the top
dose was 25 milligrams per kilogram per day by body
weight.

There was a significant iIncrease iIn osteomas 1iIn
the male mice and also 1n the female mice. Osteomas are
benign bone tumors. They"re not considered to be related
to the malignant osteosarcomas. They don"t progress to
osteosarcomas. One evidence for this 1Is that the
osteosarcomas generally occur inside the bone iIn the
epiphyseal plates near the joints. And the osteomas occur
in -- on the surface of the bone i1n the subperiosteal
space, which 1s just on the surface of the bone below the
connective tissue layer that covers the bone. Also,
they"re different histologically. So they"re not
considered to be part of the same series.

Now, a complicating factor was that the osteomas
in this study all of them -- both the ones i1n the controls
and the ones iIn the treated animals showed retrovirus
infection. And this was determined by electron

microscopy. So they sectioned the tumors and you see
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these electron microscope pictures that are evidence that
there was a retrovirus that could have been the cause of
the osteo -- osteomas.

--000--

DR. MORRY: 1 want to emphasize on the footnote
here that there®s been some clinical reports of osteomas
progressing to malignant osteoblastomas in humans, but
osteoblastomas are a different type of tumor from
osteosarcomas.

Okay. The Maurer et al. 1990 bioassay iIn rats,
there was no significant increase in any malignant tumors
in either the male rats or the female rats.

--000--

DR. MORRY: And so that concludes the animal
evidence. Let"s turn to some other mechanistic and other
kinds of evidence.

Pharmacokinetic studies show that fluoride 1i1s
taken up and i1ncorporated into bones and teeth. Rodents
have been shown to need a much higher exposure to fluoride
in order to achieve the same bone levels as humans. So
this should be considered when you®"re considering how the
animal data might apply to human exposures.

Fluoride has been shown, both in vivo in live
animals and 1n vitro in test tube type experiments with

cells to stimulate cell division In osteoblasts.
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Osteoblasts are the cells that form bone and they®"re also
the cell of origin for all of the bone tumors that we
discussed.

So this iIncrease 1n cell division caused by
fluoride could be taken as an early indicator of
transformation. Also stimulating cell division can
facilitate progression of an initiated clone of cells.

--000--

DR. MORRY: In vitro genotox data. So there"s
both positive and negative findings with and without S9
stimulation. It was positive 1In the mouse lymphoma assay,
which 1s a single gene assay. Sister chromatid exchange
was positive in Chinese hamster ovary cells both with and
without S9. It was positive for chromosome aberrations
also 1n Chinese hamster ovary cells, and that was without
S9.

And then 1t was found to cause unscheduled DNA
synthesis, which is indicative of DNA damage, In human
oral keratinocytes. And those were cells i1In culture.

It was negative in all strains of salmonella
typhimurium with or without S9. And 1t was also negative
for chromosome aberrations 1n the Chinese hamster ovary
cells with S9 stimulation.

--000--

DR. MORRY: I don"t know 1f stimulation i1s the
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right word -- supplemented with S9.

In vivo genotox data. Again, we have some
positive and some negative results. The positive results
include some studies i1n humans reported from India and
from China, which showed increase i1n various chromosomal
effects, chromosomal aberrations, sister chromatid
exchanges and other things.

There were also some studies of chromosomal
effects 1In rats and mice that were positive In Vvivo.
There was also negative in vivo findings, some studies.
Also, other studies reported from India and China
showed -- did not show the chromosomal effects. And a
studies of chromosomal effects In rats and mice were more
often negative than positive.

--000--

DR. MORRY: Recent genetox studies that were
positive include Drosophila somatic mutation and
recombination tests. And i1n vitro sister chromatid
exchange and comet assay in cultured human lymphocytes and
an In vitro chromosome aberration comet assay iIn human
peripheral blood lymphocytes, and an in vivo chromosome
aberration experiment in mouse bone marrow cells.

--000--
DR. MORRY: Some recent in vitro cell

transformation assays. Syrian hamster -- oh, these are
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cell transformation assays. So we"re talking about
morphological transformation of the cells that"s
indicative of a change towards a neoplastic state.

In Syrian hamster embryo transformation assays,
it was positive in three different laboratories. There
was also a report of BALB/c 3T3 mouse transformation
assay. In that assay, 1t was positive iIn the promotion
assay but not in the standard focus assay.

--000--

DR. MORRY: So very mixed results 1n genotox
testing 1n general.

Some other effects of fluoride that might be
related to the question of carcinogenicity has to do with
its effects on thyroid and parathyroid function. So
fluoride level -- fluoride exposure elevates
thyroid-stimulating hormone and parathyroid hormone and
calcitonin levels. And i1t also alters T3 and -- the two
thyroid hormones T3 and T4 levels.

The reason 1 use the word "alters'"™ i1s because
some of the reports say it Increases, some say it
decreases. So 1t"s a very complicated field.

So changes in these thyroid hormones can affect
the rate of growth of bone tissue. That"s how the rate of
growth of bone tissue is controlled. An increase In the

rate of bone growth could increase the risk of
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osteosarcoma.

Osteosarcomas have been seen to occur more often
in adolescents, where -- who have, you know, rapidly
growing bones and more often i1in males than in females.
Osteosarcomas arise 1In the metaphysis or metaphyseal
plates of long bones near the joints. So i1t"s the growing
area. It"s the area where the bone is growing where these
tumors occur. And they occur more frequently iIn periods
of rapid bone growth.

--000--

DR. MORRY: Fluoride also has some effects on the
immune response. It can either stimulate or inhibit
cellular immune response in humans, rats, and mice. It
decreases the cellular immune response, and may reduce the
immune surveillance of nascent cancer cells. It
increases -- there were i1ncreases in cellular immune
response, which may lead to inflammation. And this 1is
known -- inflammation 1s known to be involved in
carcinogenesis.

Osteosarcomas are often found near the joints of
long bones, which is where inflammation would be the most
common.

So in all of these things, I"m looking for
plausible mechanisms that might relate fluoride to

carcinogenesis, and particularly to the carcinogenesis of
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osteosarcomas.
--000--

DR. MORRY: So to summarize all the evidence
we"ve talked about, the human evidence we have mostly
negative findings In many studies, but some findings of
increased osteosarcomas, particularly in young males. And
overall, the evidence has been summarized as being
inconclusive.

--000--

DR. MORRY: To summarize the animal evidence,
there®s been -- there are increased osteosarcomas in male
rats in one study, which -- and also a trend, an
increasing in the thyroid tumors, both of those are by
trend.

There were no tumor findings i1In the later study
of male rats, where they were exposed to a higher dose.
This 1s a drinking water study.

There were increased benign osteomas in male and
female mice, but this was possibly caused by retroviral
infection. And the osteomas are not malignant tumors and
they"re not believed to progress to malignant tumors.

There were no tumor findings in female Fischer
rats, male or female Sprague-Dawley rates or male or
female B6C3F1 mice.

--000--
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DR. MORRY: And to summarize the mechanistic
evidence, there were some findings of genotoxicity
including 1n exposed humans and findings of rearrangement
of the genetic material.

I might mention that the kinds of tests that
fluoride more likely is positive In are these
clastogenicity or tests i1involving rearrangement of genetic
material. Osteosarcomas are -- have quite -- they have
quite aneuploid karyotypes. So all malignant tumors
aneuploid karyotypes, but osteosarcomas are among the most
aneuploid of malignant tumors.

Fluoride stimulates bone growth, and it has
affects on the immune system, and effects on the thyroid
and parathyroid functions, both of which could be
plausibly connected with carcinogenesis for --
particularly for osteosarcomas.

And that"s concludes the summary of the evidence.

CHAIRPERSON MACK: 1 have a question or two for
you. 1Is it fair so say that Cohn i1s always the study that
comes up First because 1t was a positive ecological study?
Is it not true that there were a whole bunch of negative
ecological studies of similarly bad quality?

DR. STEINMAUS: Yes, that"s true.

CHAIRPERSON MACK: So that there®s no reason to

pick i1t out Ffirst, In terms of the quality of the study.
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DR. STEINMAUS: Correct.

CHAIRPERSON MACK: Okay. My second question
relates to the Bassin, or whatever her name was, study.
You didn"t really comment on the curious state of that
study, in which the thesis advisor wrote a letter to the
editor in the same i1ssue of the journal suggesting that
one shouldn®"t take the results too seriously.

Would you elaborate on that or...

DR. STEINMAUS: Yeah, 1 didn"t comment on that
because 1 thought i1t was irrelevant because the thesis
advisor said that, yeah, they had -- are doing -- were 1In
the process of doing a follow-up study that had found no
effects, but that was the Kim et al. study. So that study
was published, the follow-up study by thesis advisor.

DR. MORRY: He"s one of the co-authors on the Kim
et al. study.

CHAIRPERSON MACK: Oh, I had a little different
take on 1t.

Does anybody else have any questions for the
staff?

COMMITTEE MEMBER HAMBURG: Osteosarcomas are
relatively rare tumors. 1 take care of a few of them over
the years. Their peak Incidence i1s actually 1n the
teenage years. |Is there any SEER data to look at a change

in the incidence of osteosarcoma over the last few decades
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to tell us that, 1n fact, there 1s an increasing incidence
as the utilization of fluoride has gone up in drinking
water?

My understanding is that the SEER data shows that
it"s relatively stable and i1s really unchanged over the
past 30 years, but 1°d like to confirm that. Maybe staff
could help me with that.

DR. STEINMAUS: Yeah. I certainly haven™t seen
anything published recently, you know, since the NRC
report, 