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Asbestos in Talc
Session C - Interpretation of Testing Data
November 28, 2018
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PROCEEDI NGS

MR. SANCHEZ: So just as a matter to start
out with, my nane is Matt Sanchez, | am pinch
hitting for Mcky Gunter who could not make it to the
neeting. Brooke Mossman isS the co-noderator as wel
wth this session. Since what we're dealing with is
primarily m croscopy results and m neral
i dentification issues, |I'mgoing to take the |ead
because that's nore ny expertise than hers.

l'"ma former student of M ckey Gunter's.
| have a Ph.D. in geology with an enphasis on
m neralogy. | currently work for a consulting firm
and an anal ytical |aboratory called the RJ Lee
Group, |'ve worked there about 12 years now. So
we're heavily involved with testing materials for
asbestos, testing building materials, testing
I ndustrial mnerals like talcs, regardless if it's
going into cosnetics or other purposes. So this is
kind of nmy background there.

Wel conme. We have sone nore people, that's

good. You m ssed ny introduction. It's okay.
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The goal was not from us, you know, from
t he noderators, this was fromthe synposium
organi zers. The goal they wanted to tal k about was
est abl i shed consensus on the interpretation of
m croscopy neasurenents for mneral fibers in
cosnetics containing talc.

So | had a fewthings in ny mnd to start
out with, and then I think we can go fromthere with
guestions and just see where we go with any kind of
confusion that may be out there that we can help
Wit h.

The first thing | wanted to do was in all
the neetings this norning and all those tal ks,
nobody ever defined a mi neral, which | found
interesting. | think as we eval uate any type of
data for what we're | ooking at here, we're | ooking
at m nerals, whether we want to call them asbestos
or not, that's another issue.

When we're just dealing with the m neral
identification, that has to be evaluated on any of

the mcroscopy results. Does the m croscopy results
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or other test data give us enough information to
actually identify the m neral?

So to that end, a good working definition
of a mneral is sonething that's naturally
occurring, it has a unique crystal structure, and
then it's got a relatively unique cheni cal
conposi tion.

So it's very inportant to eval uate
different test nethods, especially mcroscopy
met hods, first of all, can the instrunents do it,
second, if the instrunents can do it, were the
procedures in place appropriate and adequate to
actually do it. There's kind of two steps there.

And just as a matter of discussion, and
ki nd of maybe sone nore background here, there are
| ot of asbestos testing labs in the United States.
Most of the people in these | abs have -- they've
attended five-day training courses on howto
i dentify asbestos, that's -- that can lead to a
lot -- well, it gives you a | arger base of people

t hat can anal yze for ashbestos, but it's a |arge base
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of people who don't know the fundanentals of either
t he equi pnent they're using or the fundanental s of
the materials they're even |ooking at. They've been
taught to identify five things, generally speaking.

So as you get into these other types of
materials, especially environnental sanples -- or |
guess I'lIl limt nyself to talc, when you're talking
about things that contain talc, but nore than that,
the content -- the goal was, you know, talc in
cosnmetics, there's all sorts of other m nerals that
get thrown into cosnetics as well, depending on the
application, there's mcas, there's cal cium
carbonates, all sorts of things get used.

And so, you know, are those other m neral
additi ves being added in, are those being
appropriately screened, are they appropriately being
analyzed for -- so there's not msidentification. |
think those are all very inportant points when we're
| ooking at interpretation of testing data.

| don't know if there's any questions.

can keep going all day. Does that raise any
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questions fromthe audi ence before we nobve on?

SPEAKER: | know we al ways tal k about
cosnetics, but I'mfromthe FDA so the drug testing
has been routine for the drugs.

MR. SANCHEZ: Well, sure, and | --

SPEAKER: -- one is a different set of
testing than we have.

MR. SANCHEZ: Yeah, that's a good point.

SPEAKER: And actually | also want to
broaden it to say that not what we want to -- but
really there are a variety of -- not just FDA
regul ates, but that we see in commodities that may
be outside of the FDA's certification. Should there
be a uniformway to be able to assess talc in all of
t hese products and the mnerals that naybe the
contam nants within the talc so that instead of
narrowmng it to cosnetics, broaden it out for al
products that would contain talc itself?

MR. SANCHEZ: Yeah, | think that's a good
point, and part of ny basis of defining what a

m neral was i s that context. It doesn't nmatter what
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the material is, if you're using the technol ogi es
t hat we have appropriately, you can identify any
mneral in any type of matrix, whether it's a talc,
a mca, dirt outside or wherever. You know,
dependi ng on what those matrices are, other mnerals
may be present that conplicate the anal ysis.

You heard of the one this norning that
t hey kept tal king about, Anthophyllites in talc, but
there's -- in other systens, there could be other
things that ook very simlar, so you have to take
addi tional, you know, analytical steps in what is
standardly done by routine asbestos testing
| abor at ori es.

SPEAKER: | think the nost -- but what
i nstrunentation do they need, what do they use to do
their testing?

MR. SANCHEZ: Mbst of them use either PLM
or TEM so nost of the analytical |aboratories are
set up to work under the AHERA Regul ation, which was
passed back when | was young back in 1987. And the

AHERA is neant for -- it stands for Asbestos
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Energency Response Act or sonething, so they set up
a whole testing regine of, you know, PT rounds and
round robins all involved with that that's
adm ni stered through an organi zation of NI ST call ed
NVLAC.

But the methods that are used are
primarily an EPA test method which uses PLM
pol ari zed |ight m croscopy, so when you have the
bul k sanpl es as part of that protocol, you use PLM
Once you've identified asbestos in a room and
t hey' ve gone in and they've renoved it, then they'l]l
clear -- they run the air sanples using TEMto nake
sure that there was nothing left in the air so
peopl e can go back in and occupy it.

When you get out there with testing talc,
sone people are only using TEM sone people are
using PLM sone people use a conbi nation. And
know t here was a comment made earlier -- | forget
who nmade the comment, and maybe it's not inportant,
but they tal ked about PLM neaning polarized |ight

m croscopy, as |ike not being a sophisticated
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techni que, and that's not true, each of the
techni ques are very sophisti cat ed.

You know, mneralogy is a conplex science.
You know, what you do a m neralogist is you're
trying to describe nature. You know, nature is
I ncredi bly conplex. So there's areas in m neral ogy
that are very -- you know, you can make genera
statenents, but then when you get into sone specific
areas, there can be a lot of disagreenent.

One of the areas where there's general
agreenent in mneralogy is |ike what do you need to
identify a mneral, like that -- there's general
agreenent on what you need to identify a m neral.
Once you get into the real mof whether an individual
particle may be asbestos or not, that's nuch nore
difficult to answer there at the extrene.

So maybe | shoul d wal k t hrough sone of
this. Historically in talc, especially with the
cosnetic grades in the '70s, there were a few things
t hat were proposed. What was eventually settled on

for better or for worse was using powder X-ray
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diffraction as like an initial screening tool.
Does anybody know what that is or -- sone
general idea. 1'll keep it basic, I'lIl just do a

brief review So one of the attributes of a m neral
is the crystal structure. So to get neasurenents of
the crystal structure, we generally use sone
diffraction techniques. So powder x-ray diffraction
all ows us to take neasurenents of the crystal
structures of what's in the powder.

So the approach in the '70s that was
settled on by industry, and FDA approved of it, |
guess, they were involved with the discussions, they
were using powder x-ray diffraction to screen for
any anphi bol e and serpentine mnerals. So anphibole
is relative to anphi bol e asbestos; serpentine is
relative to chrysotile.

So if you're seeing either of those two
m neral phases fromthe crystal structure point of
view on x-ray diffraction, you would then follow
that test up with Iight m croscopy, neaning

polarized light mcroscopy, in order to deternine if
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t hose anphi bol es or that serpentine was, in fact,
asbestos or not.

Questi ons?

SPEAKER: The sensitivity of that
t echni que, what percentage of anphi bole and
serpentine could it detect in the powder?

MR. SANCHEZ: And that's a good question.
So with XRD it really depends on the individua
operators and how they were running their equipnent
and the type of equi pment they would have had. The
standard is |li ke the CTFA J4, and the standard sai d
you had to be at |east down to a .5 percent |evel,
0.5 percent.

So |I've seen test data fromthe '70s where
sone | abs were nuch better, maybe down to .1
percent, but .5 was at |east the m ninum standard to
run that procedure. And that's just inherent in the
I nstrunment because even today we can't really get
better than that, especially in the talc matri x.
You can get a | ot better if you can -- you know, if

you can dissolve 90 percent of the material and
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wei ght and analyze it, you'd be nmuch better, but
with sonmething like talc, you can't do that.

SPEAKER: | would ask if anybody's using,
you know, x-ray diffraction to do this, if you get a
negative, you don't see it, is the line drawn there
and the sanple is allowed to proceed?

MR. SANCHEZ: Yeah, so the way the nethod
Is witten, that CTFA nethod, is if you have the
negati ve XRD you can stop. But in practice it would
depend upon, you know, the people doing it whether
they did nore. So | can speak from personal
experience that there were nultiple conpanies in the
'70s that were doing nuch nore than just XRD, that's
the m nimal standard. [|'msure there are plenty of
ot her people that only did that, but it would be
specific to an entity.

And | said that earlier I think in ny
comments, you know, depending on who the m ning
conpany is or who the conpany that nmay be buying the
talc, they could be just doing the mnim

requi rement or they could be doing much nore, it

www.Capital ReportingCompany.com
202-857-3376



http:www.CapitalReportingCompany.com

10

11

12

13

14

15

16

17

18

19

20

21

Session C Interpretation of testing data November 28, 2018

Page 13
really depends on the individuals.

SPEAKER: Speaking of the m ning
conpani es. From what | understand, you can fairly
easily tell where the deposits that are going to be
getting the anphi bol e containing deposits versus the
straight talc, how do they do -- is that -- are they
using sone type of |ike handheld device or how are
they doing -- neasuring those conditions when
they're out there in the mnes, where to stop and
where to keep goi ng?

MR. SANCHEZ: Yeah, | can't talk
specifics, sone of the work that | do is actually
going to talc mnes, and I'll describe what | do
when | go, if that helps. Again, | can't speak, |
don't know what conpany A or B would do --

SPEAKER: It's nore than | know now.

MR. SANCHEZ: So as a geol ogi st, one of
the things we |like to do is, you know, go outside,
that's why we chose to do geol ogy as opposed to
sonet hing el se, but actually what we do when we do

t hese assessnents of these mnes, we go to the m ne,
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we -- depending, sonetines they're underground, npst
of them are open pit, but we actually wal k the face
of the mne, we walk the areas of the mne, we | ook
at the rock that they -- you know, there was a
comment nade earlier, too, about |ike sonething
about blasting the talc, and |'ve never been to a
talc mne that didn't blast, so | don't know where
that information is comng from

Most of the talc that they're mning is a
very conpact, dense rock. | have a big piece of it
on nmy mantel, | think it's very beautiful. But they
are blasting, you have piles of material that are
| oosened by bl asting, you know, we clinb over those
piles, we pick through those piles, and what we're
| ooking for is one of the -- you know, they use the
term common anphi bol es.

Common anphi bol es, that termis just
referring to -- all sorts of rocks contain
anphi bol es, and so from a geol ogist's perspective
and m neral ogi st's perspective, the idea that

sonehow just an anphibole in and of itself is
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sonehow harnful, doesn't nmake sense because it's
everywhere, we're all exposed to anphi boles. W're
just exposed to anphi bol es of conpositions that
don't match the regul ated specified, so nobody's
ever | ooked at them that's the kind of situation we
live in.

So there's this unknown quantity of how
much anphi bol e people nmay be breathing in. 1've
tested soil sanples, you know, here in D.C. outside
the RS building and it contains anphiboles, right,
el ongat ed anphi boles in the soil, they were not
asbest os, but they were anphi boles that were
el ongated. So you know, sone of these decisions are
I nportant, just as that as a piece of the content.

SPEAKER: Along that line, talc that does
not contain detectable |evels of anphiboles, what are
t he nmethods we use whether its XRD or sonething
that's nore sensitive? | gather that from
di scussions this norning about anphi bole type and
serpentine type mnerals are the -- in this case, the

only source of -- potential sources for
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asbest os.

So if those types of mnerals were
denonstrated to be absent by appropriately sensitive
techni ques and a particular limt that someone m ght
want to set, then we can say that that talc at |east
woul d be reasonably clean of asbestos or whatever
standard we set.

MR. SANCHEZ: Yeah, well it's interesting
t he | anguage you used because that absence of
asbestos test, | mean, that's the | anguage --

SPEAKER: It's like proving a negative.

MR. SANCHEZ: Yeah, | think --

SPEAKER: But we do it all the tinme --

MR. SANCHEZ: Well, 1've seen neeting
m nutes fromthe 70s of you know they have talc
m ners and conpani es using talc and the FDA, and
it's like the FDA were the ones that inposed that
| anguage early on, but all it means is within the
paranmeters of that test, nothing was detected.

So whenever we're testing for things,

there is -- we can't test to zero, right, we have to
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live in this de mninus world to sone |evel where we
find it acceptable.

One of the issues we have on the
anal ytical side is | can analyze a sanple to any
| evel you want me to, but the |levels we operate
under are typically for the EPA error regul ations
one percent; for OSHA | abeling | aws and regul ati ons,
it's .1 percent. So you can go a couple of orders
of magni tude beyond that, fine, but is that enough.
Sonebody coul d al ways make the argunent we

didn't test enough. So I think froma side of --

because, yeah, | nean, it's one thing -- if | don't
see any anphi bol e here of one part per mllion. |If
| go down to one part per billion, will | find it?

| don't know, possibly, but does that matter. |
think that that's an inportant piece that is not
being -- | can't address that.

SPEAKER: VWhat |'m | ooking for is, you
know, for -- I"'mwth FDA, but |I'mon the
met hodol ogy and office of regulatory science, and

It's our people that are going to be doing
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potentially sonme of the testing if the FDA gets into
this. And so I'mtrying to | ook at, you know,
potential screening options.

And you can look at it a couple different
ways, you can either identify this is a problematic
sanple, put this over here, or you can try and cone
up with sonmething and say, okay, this step within a
certain |level of tolerance, let's say fromthe
norning tal k, base that |evel of tolerance, this
stuff is good to go into market; this stuff for
what ever pareneter we use, whether we're testing
anphi bol es or serpentines or calciumor iron or
what ever, this is going to need nore testing.

So you can |l ook at either you try to
identify the problem stuff right off the bat or try
to identify the good stuff that's safe and get that
i n the market quicker.

MR. SANCHEZ: Now, yeah, and | think the
real -- again, |'ve been testing talc in a
| aboratory now for over 11 years and |'ve only had a

coupl e of occasions where talc cane through that
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actually contai ned asbestos, and both those tines
they were inported talcs -- well, one tine it was an
i nported tal ¢ out of Northern China. There's
different areas in China that mne talc, sonme are --
they're very different geol ogically.

And the other one was actually out of a
Death Valley mne, | don't knowif it's the sane one
t hat Van Gosen nentioned, but those were not for
cosnetic purposes, they were for industrial
pur poses. But generally the talcs that |'ve tested
fromthe United States fromthe operating m nes have
all been clear.

So | think in a lot of areas of the world,

dependi ng on how devel oped they are and how ti ght

the -- you know, the process controlling, |I think
there's sone good -- you're tal king about weedi ng
out like problens, I think the question cones into

what's comng in out of Pakistan. Like | have no
per sonal know edge of anything in Pakistan.
Twenty-five percent inportation of talc from

Paki stan, what's in that stuff, | don't know.
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SPEAKER: And we have -- you know, on the
food side we have manufacturing practices, and
t aki ng that sane approach, getting industry to
prevent the problem before it conmes out and we have
to deal with it, that's --

You know, that prevention, preventative
control approach, things |ike that, solves a | ot of
problens for the industry and for us, saving the
Ameri can people, you know, tinme and noney of us
goi ng out and collecting sanples and testing them
and all that kind of stuff.

MR. SANCHEZ: Yeah, | know, | know.

SPEAKER: And chargi ng that against the
general fund, and it al so keeps the industry, you
know, fairly fluid and, you know, mnin zes the need
for us to get in. So thinking about preventative
controls, that's kind of what I'mgetting into and
that kind of also goes back to what you were talking
about just then about that Chinese m ne and about a
problem that kind of goes back to ny question about

how do we -- talc from vari ous ni nes.
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Apparently they've got ways of delineating
clearly in the mnes where to go and where not to.

MR. SANCHEZ: Yeah, well, fromjust the
m ning side, so, you know, you go, you walk the
faces, and so the formation of anphi bol es dependi ng
on the deposit, could be sonething - a | ot of
deposits they mne today really don't have any
anphi bole in them and Brad tal ked about the
Sout hwest ern Montana m nes, you know, one of the
i ssues is the --

So conposition is only factor in what
controls what mnerals nay be present sonewhere, the
other factors are tenperature pressure conditions.

So when you're in talc deposits where the pressure
tenperature conditions are very |ow, geologically
speaki ng, you generally don't have any anphi bol es
because anphi bol es don't form under those conditi ons.

So where you find the anphi boles, these are
t hese hi gher pressure tenperature environnments, they

tal ked about the one area in Death Vall ey and
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you tal k about, you know, Upstate New York talcs
where you can get quite a bit anphi bol e dependi ng on
t he deposits.

When you actually go into the m nes
t hensel ves, generally when -- nost, not all --
again, there's always exceptions to all genera
statenents, | don't know if we all appreciate that,
but generally speaking, when asbestos is formng in
nature, it's formng as -- it's not formng as a
primary like mneralization with the rest of the
rock, it's usually form ng at sone bit of an
alteration, sone secondary mneralization affect.

Typically those are occurring along fault
zones or other areas in the rock that are undergoing
sone kind of shear or tensile strength, tensile
pressure type of environnment. So if ny hands were
the rock, where you -- you know, fromlike a fault
zone what you would have is you' d have rocks that
are slightly passed each other.

So as you have that fissure in the rock

and those rocks sliding past each other, the
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tenperatures and pressures in that localized zone is
very different than just the stuff a foot away
sonetinmes. So as that rock goes, the fluid flows
all the way in and along the fault surface, it has
the elenments it needs and in the right conditions,
and you could form asbestos in those environnents.

Ot her environnments where the rock are just
pul ling apart like a dilation, so as that rock pulls
apart, that interstitial area gets filled with
fluids fromthe surrounding rock and then it wll
crystalize stuff out of that. So, you know, the rock
I's pulling apart, so at that second m neralization
I's where the asbestos is occurring those kind of
features.

So the first place you | ook for asbestos
In the mnes is your |ooking for those fault zones,
you're |l ooking for those features. And generally

speaki ng, you know, if you go up and they blast a

section of the mne -- |'ve never seen this at a
tal c deposit, |'ve seen this in other just |ike
aggregate quarries around the United States -- if
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there's an asbestos vein there, the rock breaks
al ong the asbestos vein, it's a plane of weakness.

So you could |ike walk up and there's big,
hairy rock sitting there. The whole rock isn't
hairy, it's just the surface where it broke away
because you actually had |i ke an asbestos
form tization happening.

So, you know, that is a |ot of what goes
in mnes. | can't speak for every mne, but
i deal ly, you know, they're wal king the faces,
they're evaluating, they know if there's any problem
areas and they're not mning that area, ideally.
VWho knows, right. But |'ve been to talc m nes where
there's actually nothing there.

| have been to a talc mne in South
America where there was one zonation in the mne, a
clear fault zone, clear offset at both sides of the
rock along the fault zone and there was asbestiform
everywhere, and they did not mne that area, they
mned -- it was five nmeters on each side, they waste

all that materi al
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And in the testing of the talcs fromthat
deposit, we never saw that nmaterial ever in the
talc. So it seens to ne like with the testing and
| ooki ng at the procedures, that they were adequately
not including that in their mning product. But not
every m ne would even have that, so it really
depends on the specific mnes and their |ocations
and how they handle it on the m ne side.

SPEAKER: So asbestos basically forns in
vei ns?

MR. SANCHEZ: Generally speaking, yes.
There are other occurrences and -- you know, sone of
the debate of the -- and it's funny because we
tal ked -- you know, they tal ked about Death Vall ey
tal cs and Vanderbilt -- Vanderbilt Northern New York
talcs, none of those talcs were used for -- none of
t hem are used today.

And to ny know edge, | don't think any of
those talcs were ever used for pharmaceutical or
cosnetic purposes, but | could be wong on sone of

t he Death Valley ones, but ny understanding is those
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New York talcs were never used for the purposes of
t he neeting today.

But there's a question about
ant hophyllite, whether the anthophyllite is an
asbestiformkind or just regular, but when you
have -- this is just a nuance, and it gets
conplicated at tines, because you can have a
mneral, let's say, in a deposit which is anphibole
fromlike an earlier formation event, so it's a nice
anphi bol e, agai n, non-asbestiform

But then as that rock underwent other
met anor phi c conditions and turned into like a talc
deposit, the anphi bole could be partially turned in
to talc. And the way that those alterations happen,
meani ng the anphi bole turns into talc because it was
subjected to a different conpositional pressure
tenperature environnment where talc was the --

You know, the phase of the equilibrium
not the anphi bole, you can see the anphibole is
formng talc, if that process doesn't go to

conpl etion, you can create sone very
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I nteresting-1ooking |ike pseudo anphi bole talc
particles. And so the interpretation of those
things are conplex, they're not that common, but
t hey do occur.

So a lot of that gets back into are the
techni ques being used to identify that sufficient in
order to see those nuances and to understand what
you're dealing with. And, you know, what do you do
with those particles? | don't know.

Those talcs were used in Stanton's work,
they didn't cause any problens in the rats or
what ever Stanton was using.

Brooke, you tal ked about sone of the talcs
fromR T. Vanderbilt in your study.

M5. MOSSMAN: Right. Stanton |ooked at a
nunber of the fibrous talcs, sanples fromthat area,
and soneone el se who has | ooked at it in a different
species, was W Smth, and they did the lifetine
studi es and showed that the fibrous talcs didn't
have carcinogenic potential as did the asbestos

anmphi bol es in their nodel.
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But they made a comment actually --

MR. SANCHEZ: But those particles |ooked
| i ke asbest os.

MS. MOSSMAN: They do.

MR. SANCHEZ: The first time | | ooked at
one, | was |ike, oh, ny God, it's asbestos
everywhere in this stuff.

SPEAKER: That gets back to what you were
saying this norning about the chem cal conposition,
particularly the iron -- the presence of iron.

MS. MOSSMAN: Right, right, that's just
one of the differences.

SPEAKER: And ny other question is | want
to clarify sonething, that talc itself does not
contain calciumor iron.

MR. SANCHEZ: Not in any neani ngf ul
anmount, no.

SPEAKER: Defi ne neani ngful amount.

MR. SANCHEZ: Well, | mean, if I go in
li ke a soil sanmple I'lIl find lead, it doesn't mean

it's --
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SPEAKER:  Yeah - -
MR. SANCHEZ: So, you know, wthin
anything you could find -- if you |l ook hard enough,
you' Il find sonething, but generally speaking --

SPEAKER: So a true talc deposit that you
woul dn't expect to find any anphi boles in, you're
not going to find any -- alnost -- it depends on
what net hodol ogy you use, but al nost undetectable
| evel s of iron and cal ci um

MR. SANCHEZ: |In the individual particles,
yeah. It's interesting, there's sone -- there's
sonme -- depending on the nature of the deposit, so
i f you're looking at talcs that are derived from
| i ke ultramafic deposits, you're going to find --
you can find nore things |ike chrom um and stuff
I nvolved with those talcs relative to other types,
and that just deals with what the original
conposition of the rock was that had fornmed the
tal c.

But that doesn't necessarily get into

t hese i ssues of health affects, but talc itself --
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so they nentioned the termsolid solution -- | don't
know -- does that nean anything to anybody?

SPEAKER: Wl |, gl ass.

MR. SANCHEZ: Well, let nme try to -- 1"'1
try to define it a little better. So the term
tremolite and actinolite was thrown around earlier
today. The chemi cal in themor chem cal fornula for
tremolite is Ca2( My, Fe)5Si 8022(OH) 2. The way it
works is within that crystal structure | can start
substituting iron in for the magnesi um and not hi ng
changes to the crystal structure, so it remains an
anphi bol e.

So between like tremplite and actinolite,
you can just keep throw ng pretty much iron in there
and at sone point mneral ogi sts have deci ded that at
that point it becomes actinolite -- you know, on one
side of the line it's actinolite, on another side of
the line it's tremolite. So those nanes for those
two mnerals are sonewhat arbitrary, that's set by
us, | nean, humans, that's part of our nonencl ature.

But then the solid solution would just
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mean that we have three exchange of nmagnesi um and
iron and no really change in the mneral, it still
remai ns crystal structure and anphi bol e.

Tal ¢ does not have that sane process, |ike
there is no -- | can't just start substituting iron
in for the magnesium the crystal structure doesn't
allowit, there's not enough variation and
flexibility for the crystal structure to do that.

So talc is either just pretty much primarily
magnesi um silicate, the other -- or it's |like al
iron, and that's another m neral call ed nmonosul fi de,
which is a -- talc act work back in the '70s, but
there is no conti nuum between those.

So some m neral groups have that solid
sol ution, which makes the nam ng convention a little
nore -- what's the right word -- they're just
arbitrary points we pick. GCenerally speaking in
m ner al ogy we use the 50/50 rule, with the exception
of the trenmolite and actinolite, which is not the
50/ 50 rule for historical reasons.

Anyway, so that's the idea of the solid
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solution. | forget why | was getting to solid
solution though. | forget why | brought that up, |
t hought | had another point to build on. Shoot.

SPEAKER: One question going back to
presence of the iron and calcium so do you
generally screen -- and we talked a little bit about
this before, so you do a general screen and there
are -- mnerals, does it nmake sense to | ook also for
iron and calcium and if you find iron and cal ci um
in the sanple that you're doing, that that woul d
take you nore towards that this is nore likely going
to be asbestos than just -- talc?

MR. SANCHEZ: Not in and of itself. |
t hi nk the conplicating factor is in any talc that
you | ook at, it's not 100 percent pure talc. So the
phases that you would usually -- you would generally
encounter, there's a bunch of them but froma --
you know, how nmuch, you encounter a m neral called
chlorite, it's very simlar inits crystal structure
to talc, but typically in the iron in the rock would

be in the chlorite phase.
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So if there's a chlorite conponent, you're
going to get an introduction of both alum num and
iron into the system So the nmeasurenent of just
|i ke iron al one wouldn't give you a neasurenent
specific to |i ke an anphi bole or possibility of
anphi bol e.

SPEAKER: But woul d the presence of
al um num hel p be a marker to disregard that iron
presence?

MR. SANCHEZ: Well, | nean, let me --
SPEAKER: If it's comng froma chlorite, |ike you
just said, is --

MR. SANCHEZ: Yeah, but usually the

anphi bole itself could have iron or no iron, so you

don't -- w thout know ng what anphi bole you're
dealing with beforehand -- so froma purely
unknown - -

So if you had a deposit where you knew
there was an anphi bole and a chlorite in there, and
the chlorite had general -- you had a pretty constant

conposition of the ratio between the
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al um num and the iron and the chlorite, yeah, you
could nmeasure iron and chlorite -- sorry, alum num
and iron by the |ICP nethods or sone other nethod,
correct that out, take your remaining irons and
assign it to the anphibol e.

But you'd have to know that that would be
a correct assunption, and | think if you're | ooking
at unknown talcs fromgod knows where, | don't think
t hat gets you anywhere.

We have toyed with the idea in the past of
using calciumas a neasurenent for the trenolite, if
there was trenolite present, and that's a little
nmore useful, | think, but that only takes care of
the trenolitic or cal cic anphi bol e conponent, but a
|l ot of talcs also -- well, all talcs will contain
some amount of either like calcite, which is cal cium
carbonate, dolomte, which is calcium mgnesi um
carbonate, and possibly some nmagnesite, which is
magnesi um car bonat e.

You could renove those to get an acid, you

know, different acids will renove those out, so you

www.Capital ReportingCompany.com
202-857-3376


http:www.CapitalReportingCompany.com

10

11

12

13

14

15

16

17

18

19

20

21

Session C Interpretation of testing data November 28, 2018

Page 35
could renove those that way and then run |ike a
calciumas an upper limt of how nmuch trenolite
could be there, for a calcic anphi bole at |east, but
If you really want to have specifics, unfortunately
you've got to |l ook at the individual particles, and
that's by m croscopy so --

SPEAKER: The type of anphi boles that form
at these various fracture points, is there a
di fference when you've got a fault zone that's
com ng -- you know, inpacting or coni ng together
versus one that's going apart?

MR. SANCHEZ: No, it's --

SPEAKER: The sane ki nd of anphi bol es?

MR. SANCHEZ: Yes, if you're going to be
form ng anphi boles in an environnent, they're
generally going to be mneralogically fibrous
anmphi bol es. And you saw sone of the data, and sone
t he nuances here is, you know, we tal ked about the
cave Crocidolites being -- as you |l ook at the
i ndi vidual fibers and those bundl es being nuch finer

grades than the anpbsites or these other types.
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So when Ann Wl ey was tal king about the
specifics of the deposits, yeah, you could have -- |
mean, |'ve seen tremplite asbestos out in a quarry
whi ch was, you know, fine as fine can be when you
actually start |ooking at the individual fiber
w dth. You can go to other places and it's a very
fibrous anphi boles still, but if you go | ook at the
wi dt hs of the fibers, there's a huge range.

So even when you have these occurrences
al ong faults, we have these fibrous materials, but
they're not necessarily equal, and there could be
multiple stages of pulling apart. \Were the first
stage didn't create a spine of a fiber and the
second stage did, so you could have an inprint of
the original -- of the material at the center of the
vein being dinensionally different and it was j ust
aggregating fromthose outer areas.

But these are kind of extrenes, right,
we're kind of tal king about extrenme exceptions.

SPEAKER: | was just wondering if the

different conditions at those fault zones, whether
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It's pulling apart or com ng together, you've got a
| ot of -- when they're pulling apart, is what's
filling that gap, is that primarily from water
i ntrusion and bringing in mnerals and --
MR. SANCHEZ: Well, it's literally the --
believe or not rocks in the earth like -- they're

wet, so as those gaps get opened up, it's like a

funnel, it's like the pressure to force the water
i nto those gaps, those waters -- and under those
pressures and tenperatures have -- you know, they

have a | ot of sol uble el enents.

And so when these things form they're
formng fromthat solution based upon the
tenperature pressure changes that are all of a
sudden -- you know, all of a sudden water is to dunp
all these elenents, it can no longer hold them and
they formdifferent mnerals. |If the conditions are
right, you can form asbestiform

Anot her conditions that can formis |ike
sepiolite or palygorskite, which are very fibrous,

| ook |i ke asbestos norphologically, but their
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crystal structure and conpositionally they're
different. And in the health studies, there's been
no associ ati on of adverse health affects. 1've seen
nore sepiolite in talc mnes than |'ve ever seen
asbest os.

SPEAKER: They were al so nenti oning
fibrous talc this norning. How does that fornf

MR. SANCHEZ: There's all -- you know,
that's a -- that's a poorly defined word. In the

Vanderbi |t deposits we tal ked about where you have

ant hophyllite, in ny experience -- and | haven't
done nmuch -- |1've never really done any work
directly with the Vanderbilt deposits, | have been

there and | ooked at the rock.
But you can go up to the rock and what
| ooks |ike a -- doesn't have any appearance of having
any fibrocity or asbestiformcharacter, it's an
anphi bole -- | ooks |ike an anphi bole, but then you
can scratch it with your finger, neaning it's talc.
So we call that -- so talc can al nost

conpletely replace that anphi bole, and that
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repl acenent prospect creates a very fibrous talc.
So in the context of the R T. Vanderbilt tal ks of
fibrous talc, that's what it's talking about, it's a
repl acenent texture of the talc after the anphi bol e,
it creates a very funky material .

SPEAKER: Sounds |ike a
| ong identification process.

MR. SANCHEZ: Yeah, another thing to think
about talc, and this is what | nore comonly see in
sanples, talc is like a plate mneral, so if |
literally like sheets of |ike a ream of paper I|ike
this, and as you crush it, it just like rips apart,
right, and you create all these kind of plate-Ilike
particles.

Tal ¢ has this perfect cleavage in this
direction, so it just wants to break along them
however, if you were to take this, turn it up on
edge and then | ook down on it, right -- so this is
how you typically would look at it on the m croscope
in this orientation, very clean, if it was held up

on edge and then it was bent a little bit, you would
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see the separations of those cleavage planes, and
that | ooks like -- that |ooks very asbestiform

So fibrous talc, depending on what it
actually is you're | ooking at, could be very
different things, it could actually just be nornal
talc up on edge or it could be these fibrous talcs
as a replacenent texture fromthe alteration. And
If you're just |ooking at a sanple w thout nore
know edge, you can't always nake those distinctions.

And, you know, these are very detailed
types of analysis to do it, and really just to tell
t hat apart you would performvery precise
diffraction analysis by TEM and | ook for both phases
being present in the particles. And nost people
can't -- that's not a routine analysis.

SPEAKER: | nean, ny questions are geared
toward trying to identify a potential screening
process. So the last thing we have to do is go down
that very detailed type of analysis to determ ne
whet her or not you've got a problem W don't want

to be doing that for each sanpl e.
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MR. SANCHEZ: Well, you wouldn't find the
people to be able to do it.

SPEAKER: Exactly.

MR. SANCHEZ: Yeah, and | think froma
practical standpoint -- and | gave a couple
presentations a few years ago at SME, Society of
M ni ng Engi neers neeting, about either, you know,
when you're using PLMor TEMto do these anal ysis,
what kind of data nust be required to do be reported
with the results.

So if you look at the nethods for
pol ari zed light m croscopy that exist, there's very
stringent rules of what optical properties by PLM
you have to neasure. So you have to neasure the
refractive index in two directions, that'll
differentiate talc from serpentine; that'l
differentiate -- mainly talc from serpentine, as the
systemwe're dealing with here. But then you get
I nto ot her neasurenents, sonething called bayer
cohesins, you | ook at the norphol ogy, you | ook at

sonet hing called the extinction.
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You know, Ann Wl ey was tal king about how
easy it is by PLMto tell talc and anthophyllite
apart, by in PLM that's based upon refractive
I ndi ces; however, when you | ook at the difference in
the refractive indices of anthophyllite and
trenmolite, they have the sane range. But -- but
using -- but there's another neasurenent called the
extinction angle which you can use to differentiate
trenolite from ant hophyllite.

So there's a |l ot of nuances to these
anal ysis based upon the m nerals you're | ooking at
and what data nmust be recorded. And nost of the
standard nethods require all these things to be
reported, it's just a matter of the anal ysts that
are supposed to record all these things, do they
even know what it means in context of the m neral
I dentification.

Because there is it has this, it has this,
it has this, therefore, it nust be it, but there's
sone nuances in there that they -- sone pitfalls if

you don't understand the system
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So fromthe PLM perspective, and this is
what we're working on in the USP Expert Panel,
don't know if | disclosed | was part of that, is a
PLM met hod that requires, you know, photograph -- so
if you see an anphi bole in the sanple, you woul d
phot ograph it in all sorts of orientations on the
PLM and then in different |ight nodes, in essence,
that you use on polarized |ight m croscopy.

Where we'd actual ly take col or photographs
to docunment those features; therefore, if sonebody's
| ooki ng at that report, they can see what the
nmor phol ogy of the particle was, they can -- and you
can see it clearly that by PLMagain it's -- the
scale of PLMis such that the distinction between
asbesti f orm anphi bol e and non-asbest os anphibole is
pretty trivial in npst cases.

So you can see whether or not it was
asbestiform you can check the refractive indices
measurenent to see if it was a reasonabl e concl usion
based upon what they called it, you can check that

extinction angle to make sure that it was actually a
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trenmolite versus an ant hophyllite. So the idea would
be that the nethods require nuch nore of the backup
data as part of them

SPEAKER: It seens |ike the sanple
preparation m ght be critical because dependi ng on
how you -- | don't know how nuch sanple prep is
I nvolved with this --

MR. SANCHEZ: For PLMw th an already
ground powder, very little. You're literally just
taking little scoops and putting them on gl ass
slides and | ooking at them

SPEAKER: Ckay. Then, you know, they
tal ked a | ot about particle size this norning, have
you all ever |ooked at a sanple prep as potentially
a way to possibly enhance the percentage of
anphi bol es in your sanple?

MR. SANCHEZ: Yeah, we have, and you can.

And there's not -- the consequence of doing
sonething like that, there's a lot -- if you're just
| ooki ng for anphibole, that's fine. | have found

t hough -- because to go through |ike you have your

www.Capital ReportingCompany.com
202-857-3376


http:www.CapitalReportingCompany.com

10

11

12

13

14

15

16

17

18

19

20

21

Session C Interpretation of testing data November 28, 2018

Page 45
heavy |iquid separation, for instance,
centrifugation, you know, washing it, centrifuging
It again, it's not like those are hard steps, but
t hose steps take tine.

So let's say you take ten mlligrans of
sanple, put it inthe little centrifuge vial, spin
it a couple tinmes, whatever you do to get it, you
could just physically |Iook at that sanme ten
mlligrams and be done before you got done with your
prep. Does that nake sense?

So if I"'monly looking at ten mlligrans,
| can look at ten mlligrans on two to three slide
mounts and | would have | ooked at everything that |
coul d have concentrated by centrifugation.

SPEAKER: Well, what |I'm | ooking is that
can you use that centrifugation step as a way to
potentially have a way of having enriched or
enhanced isol ati on of the anphi bole, potentially
asbest os contai ni ng anphi bol es, and use that as a
potential way to enhance your ability to properly

quantitate the --

www.Capital ReportingCompany.com
202-857-3376



http:www.CapitalReportingCompany.com

10

11

12

13

14

15

16

17

18

19

20

21

Session C Interpretation of testing data November 28, 2018

Page 46

MR. SANCHEZ: | think you're on the right
step there. Because in all these analysis we have,
there's the identification issue, then there's the
guanti fication issue.

SPEAKER: Ri ght.

MR. SANCHEZ: |In ny experience using rea
worl d sanples of talc, | don't need to centrifuge
t hem and heavy |iquid separate themto find
anphi boles if they're present. But in order to get
much nore reliable quantitati on of those materials,
doi ng sonething like a centrifugation woul d
definitely get you there, you' d be able to constrain
your quantitation and reduce any errors of that
measur enent .

SPEAKER: So actually in our conversation
when | was at NI ST -- Paul Brown fromthe FDA -- |I'm
a toxicologist, so I'mthinking | need
guantification information in order to use this to
measure because it's inportant to figure out what
are the safe particles, what are the unsafe

particles.
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That's what we're to potentially use this
anal ytical data is okay, a consuner product has this
much talc init, we need to now how nuch fiber is in
there so | need to do the calculation to see is that
safe or not. And whatever nethodol ogy in the
I nterpretation of data is guiding that
gquantification, | heard in this norning's session --
but having that sort of data for us is critical,
it's that quantitative aspect so that we can do that
daily dose cal culation and ri sk

MR. SANCHEZ: Yeah, there's a few points
there. Let me go -- I'll loose ny points if | -- if
you go again, sorry. You know, the concept of
whether it's fibers per gram fibers per particles,
| mean, it doesn't really matter, you would analyze
It the sanme way, it's just literally how you report
out the data.

But, you know, as we know, a nunber means
not hing wi t hout a conparative purpose. So right now
the only regulations we have to deal with are al

wei ght percents. So to nove away fromthat, there's

www.Capital ReportingCompany.com
202-857-3376



http:www.CapitalReportingCompany.com

10

11

12

13

14

15

16

17

18

19

20

21

Session C Interpretation of testing data November 28, 2018

Page 48
no way to conpare what you have with any existing
regul ati on.

So wi thout sonmething to -- that neaningful
conparison of a fiber per gram | don't see the
utility in doing it, right, there's no -- yeah, you
get a concentration, but | can use the sane data and
cal cul ate out a weight percent. It's the sane --
you woul d analyze it in the sanme fashion to get
ei ther sets of data.

So there's really not a pro or con of
either one, it's just a matter of what do you have
to conpare it with. The issue with doing -- you
know, if you have an unknown sanple that cones in,
you have to screen it for chrysotile still -- or
chrysotile, however you say it, people always
correct me if | say it that way --

You know, you can't -- the density
di fferences between talc and chrysotile are nil,
there's no way to separate those two out. So if
you're going to separate your anphi boles or heavy

mnerals fromthe talc, you're also not going to be
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able to analyze for the chrysotile.

So froma routine standard of anal yzing
t hese sanples, to go straight to that centrifuge
techni que elimnates your -- or only to do that
woul d elimnate your ability to test for chrysotile,
which is also a concern for people.

But | think as a -- you know, you've
anal yzed the sanple, you've identified sonething' s
there, if you need better quantitative data,
especially if you have the anphi bol e conponent, then
the next step is do like a centrifugation or
sonet hing makes a | ot of sense to get nuch nore
guantitative data of what you know is already there.

The other thing | wanted to nention was
right now we're -- so, well, let's go with yours --

SPEAKER: Getting back to the discussion
about the chem cal conposition, to do that kind of
centrifugation step and | ook at the various |ayers,
and you could do a el emental anal ysis and we coul d
guantitate how much cal cium how nmuch iron and ot her

el enments are in those various | ayers.
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And based upon the discussions that |
heard this norning, those that had cal ciumand iron,
you want to focus on counting those particles in
that | ayer because that's going to give you the best
opportunity to detect and quantitate any asbestiform
fibers in that sanple. [If calciumand iron are not
I n those various |ayers, then the particles that are
in that layer aren't going to be an issue.

MR. SANCHEZ: Well, you could have
ant hophyllite that has no iron, you could have
anot her m neral phase com ng fromthat that doesn't
have any iron, and you'd mss it if you relied on
the chem cal technique there. Really, unfortunately
we're -- | nean, the -- it's sounds like the
strength and weakness of m croscopy.

M croscopy is |like the only anal ysis that
all ows you to see the particle and then get specific
i nformation of the particle. The problens is, based
on tinme constraints you just can't | ook at that nany

particl es.
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SPEAKER: See, that's what |I'mtrying to
get at is, you know, you do that separation, one,
you increase the chance you're going to find
sonet hing, and so that should nake the m croscopy
easier, so that's kind of what |I'm | ooking at. And
t he chem cal analysis, so what you're saying is that
t here are sone anphi bole particles that do not
contain calciumor iron?

MR. SANCHEZ: O very little iron. No
calcium and very little iron

SPEAKER: Do those al so produce
asbestiform particles?

MR. SANCHEZ: Potentially, yes.

M5. MOSSMAN: I n which types?

MR. SANCHEZ: Specifically anthophyllite
woul d be one, anthophyllite M2My5Si 8022( OH) 2.
There's generally sone iron in it, but there are
known | ocations where you have very like -- no iron
ant hophyllites, so you could be dealing with an
anphi bole with, you know, |ess than a wei ght percent

of ironinit, you know, just a few wei ght percents
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of iron there would be a very small anpunt of iron
in that type of anal ysis.

Cumm ngtonite is another anphibole wth
generally the sane -- has the sanme chem cal
conposition as anthophyllite, it's just the crystal
structures are different. But froma conpositiona
st andpoi nt, they'd be -- they'd be identical.

SPEAKER: The refractive index of those
m nerals versus talc, are they the sanme?

MR. SANCHEZ: The refractive indices of --
you could tell those apart fromtalc, no problem
When you get into |looking at the refractive indices,
the cumm ngtonite is what's called a nonoclinic
anphi bole, so if you were just |ooking at PLM dat a,
it would probably report out as if it was present as
atrenolite, if you only had the PLM dat a.

Refractive indices-wise it overlaps with
trenolite, it overlaps with anthophyllites, that
extinction angle | neasured would be the same as
trenmolite.

SPEAKER: That woul d be different than
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talc?

MR. SANCHEZ: Yes, it would be different
than talc, that's not a problem

So, | mean, right now in sonme sanples that
| " ve been anal yzing, we actually do have -- these
are sone historic sanples, but there are sone
cunm ngt oni te anphi bol es there, not asbestiform but
they're cumnm ngtonite, but all the testing records
of the people that are testing these things always
reported out whenever they found sonething, as
actinolite. But it was only the optical data, but
I f you actually go isolate these particles obtained
in the conpositional information, they don't have any
calcium.

So there's a lot of -- to get back into it,
were the anal ytical nethods enough to really be that

specific in their identification, sonetinmes they're

not, I nean, if you evaluate |like older data and try
to -- and for ne what's inportant is when | see |ike
di screpanci es between results, |I'malways trying to

resol ve thbge|' mgheting like PLMin sonething that's

www.Capital ReportingCompany.com
202-857-3376



http:www.CapitalReportingCompany.com

10

11

12

13

14

15

16

17

18

19

20

21

Session C Interpretation of testing data November 28, 2018

Page 54
clearly not an asbestos anphi bol e, but then
sonebody's reporting on TEM fi ndi ng asbest os
anphi boles, like that's a discrepancy, are they just
counting elongated fragnments of anphibole in
asbestos, | don't know.

So these are all these kind of -- you
know, |'m constantly trying to rectify conflicting

data sets, whether it's historical data reporting
one type of anphibole, but then actually | ooking at
ol der sanples and it's another type of anphibol e,
there's usually | ogical reasons why these -- why
these msidentifications occur, but it's like a
constant issue that | deal wth.

SPEAKER: But anphi bol es that do not
contain calciumor very little iron, are they
generally -- | know you've | ooked at a | ot of talc,
are those primarily in industrial talcs, have you
seen any cosnetic pharmaceutical -grade tal cs?

MR. SANCHEZ: | have not -- generally |'ve
only ever seen anthophyllite as a general rule in

the standard ilk talcs we were tal king about. There
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are other talc mnes in the U S. though that report
out ant hophyllites, these have all been cl osed for
decades, so | don't think they're really that
germane, but the issue is that if the unknown talc
sources comng in, you know, it's like you ve got to
be | ooking for it to nmake sure -- if you don't --

Paki stan sending us talc, | don't -- you
know, maybe sone of the Pakistani talc is really
good, maybe other stuff is really crappy and really
bad stuff. And so without knowing nore, it's |like
you' ve got to be |looking for all these things when
you encounter these unknown sanpl es.

And froma | aboratory, nost of the talc we
get in, we don't know where it conmes from we just
get sone talc sanple, we don't knowif it's
originated from Pakistan, India, China, U.S., South
Anerica, Europe, we don't know. We just -- we run
It as a blind sanple to us and report out our
findi ngs.

O it's not uncommon -- |'mnot saying it

al ways happens, but it's not uncomon for things to
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be bl ended to get to certain desirable properties
for these uses. A lot of tinmes that's controlled by
the color, so a lot of stuff using like ceram cs or
paints, they need a certain whiteness of the talc.

So if you have too nuch |ike chlorite and
t hese other mnerals, the whiteness isn't where you
need it, so you'd blend in a nuch whiter talc into
It i1 n enough proportions to get your talc to the
spec that they need pass it for.

So there's all sorts of reasons to bl end.
It's always portrayed sonme evil dilution issue, and
that's not the case, it's been ny experience it's
usually to nmeet sone other -- sonme physical
requi renment of the end user.

['"'mnot sure what tine it is.

MS. MOSSMAN: Yeah, we're over.

MR. SANCHEZ: We got started about 15
m nutes | ate.

M5. MOSSMAN: Right, and it's 2:35. |
guess the question that | would have is, what do we

want to do a group regardi ng reconmendati ons.

www.Capital ReportingCompany.com
202-857-3376



http:www.CapitalReportingCompany.com

10

11

12

13

14

15

16

17

18

19

20

21

Session C Interpretation of testing data November 28, 2018

Page 57

And, again, this is not exactly ny
bailiwck, so it's totally naivete, but it seens
that there is expertise in this roomin terns of
either identification or what M chael was trying to
get at, it would be nice to have a tiered approach
to finding this material where you can have
different tiers to say, look, this is reasonable to
stop here, this won't be a problem And maybe
that's just an idealistic solution.

MR. SANCHEZ: | don't think it is because
l et me just talk back to the USP Panel, because
right now we're | ooking at the -- the real change
we're looking to put forward to the expert commttee
for approval is we will be doing x-ray diffraction
still, because it provides much nore information
about all the mnerals present than just doing the
m croscopy anal ysi s al one.

And there's other attributes of talc that
peopl e are concerned with other than just sinply the
asbestos side. But we are going to do -- there wll

be a mandatory m croscopy nethodol ogy, and right now
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the idea would be PLM and | think TEMw Il be on
there as well. | don't see any reason not to do
them both. They both | ook at very different
fractions of the size of the particul ate.

So one of the issues is, you know, as Ann
was saying, she pulled out this old body powder and
It's big particle sizes, so the concern of I|ike
m ssing small stuff is very mninmalized when you're
dealing with courser grinding talcs that are
typically used for body application.

When you get into the cosnetics, |'m not
sure what you all use, if they're courser or finer.
When you start getting to the pharmaceuticals and
the peels -- a lot of tinmes they're using |ike what
they call these mcronized talcs where they're
ground to very, very fine powders.

So a testing nethodol ogy for |ike a body
powder type using |like XRD and PLM | think would be
very sufficient, | nmean, you would get the
i nformati on you need fromthat. But once you nove

into all those mcronized talcs, | think you'd have
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to get into the realmof electron m croscopy, you
know, to do your due diligence to rule out -- just
based on the particle size differences.

But that's the approach we're taking in
t he USP expert panel right now, and we're al so
wor ki ng on anot her net hodol ogy for the
guantification of the asbestos or anphibole in the
talc sanple where we're hoping right now -- we've
created a series of standards and we're just waiting
for the bureaucracy to nove, which has been five
months, in order to get these things separated to
different | abs and those people that are involved,
to do like a round robin to see howreliable it is
and how well that will work for these | ower |evel
concentrations.

And we're up to pretty low levels, | think
the |l owest fiber maybe is |ike 0.0004 percent. So
we're taking this orders of magnitude | ower on this
particle kind of nethod validation. And the idea
there is the way the quantification will be done is

you woul d be scanning over a known anmount of
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material, so you'll weigh the anount you put on your
slide, and then scanning over the m ninmum of three
slides, any particle you'll see, you'll neasure the
| engt h and the w dth.

And t hen based upon other things, you can
calculate out its volune, apply density and you can
actually build a mass. So we could actually get a
mass by mass concentration, which by doing it by
t hat nmet hodol ogy, you can get a very |ow kind of a
sensitivity by doing it that way, but again, the
question is these low | evels of honpbgeneity and how
reliable and how reproducible, I don't know.

But we're looking into that to try to draw
a way of quantifying to nuch |ower |levels so we're
not just left with it's less than .1 percent. |
mean, it could be parts per trillion, it could be
parts per billion, but they're being reported out as
| ess than .1 percent, so there's a |lot of unknown in
t hose kind of data.

SPEAKER: | work for the FDA also. W're

kind of all over. | have 15 years in the asbestos
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research for the |ast 28 years with the FDA, and one
of the concerns | have -- and I'll just take it one
go way back out the door to the practical side, this
gentl eman here alluded to it already, we want to be
able to screen, we want to be able to identify
quickly -- correct nme if I"'mwong -- and we do
consider -- | deal certainly -- I"'mwth the
Forensic Chem stry Center, and we deal wth
counterfeits, you know, paper stuff |ike that.

But we handle all ports of entry, we have
speci al agents that are there, we send out --we
actually go fromour |lab, we take it and fly out to
these different places, use devices that we' ve
designed in our |aboratory to screen these cargo
contai ners. Take one scientist who's never seen a

cargo container, put himin -- or her in -- and tell

themto sanple everything in there, that's the rest

of their career in some cases, | nean, it really,
truly is.

So take think one of those -- well,
sonebody says, we'll take that container and that
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one up there, you open it up and it's front to back
with materials, say, okay, take that box and that
box, that's all you have tinme to do.

So we need sonething, and I don't --
agree totally about the XRp, that's got to be sone
way that we can nake that portable --

MR. SANCHEZ: PLMyou could do -- | could
do PLM for you in that cargo ship right there.

SPEAKER: Exactly, and |I'mthe sanme way,
as a mcroscopist | couldn't endorse nore the use of
PLM | nean, that's ny go-to, but how many pl aces
outside are going to be able to have a TEMto hau
around with them there's no such thing.

MR. SANCHEZ: Well, the TEMis very
i mpractical for these things.

SPEAKER: It is. | couldn't agree nore.

MR. SANCHEZ: You know, you can nake
cal cul ations on sensitivities in different ways, and
| could make PLM | ook better than TEM from a
sensitivity perspective, but that's not the point.

The true sensitivity of a m croscopy nethod is how
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many particles you actually | ook at.

So | made the comment earlier, and by PLM

you're able to screen -- again, it's not a | ot of
material, but you're still -- you know, as | said,
you could screen ten mlligranms a sanple in an hour,

no problem You could not do that by TEM there's
no way.

And then when you're actually | ooking at
the particles you're at, 2,000 X, 10 to 20,000 X by
TEM Mbst of the particles in the talc sanple are
too big to even analyze, so you're only ever | ooking
at the finest, the smallest of the small particles,
and then based on the constraints and how t hey have
to be laid out, you're not |ooking at very nmany of
t hem

But then you go through these cal cul ations
and these scale ups to get to these big nunbers when
you've only ever |ooked at 1,000 particles total, if
that -- 1'mjust saying, | nean, 100 discrete
particles in a TEM grid opening, you do ten grid

openi ngs, you've |looked at 1,000 particles, your
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true sensitivity was one particle out of 1,000. But
then you're going to try to turn that into sone Kkind
of a part per mllion analysis.

SPEAKER: And you're going to spend a
coupl e days doing it.

MR. SANCHEZ: Well, you coul d, depending
on what you see, it could be very tine consum ng.
Where the PLM you're physically | ooking at so nuch
nore material, so many nore particles, it's a much
better nmeasurenent. But again, you know, the TEM
can see small particles, especially if there's sone
chrysotile present, PLMcould m ss chrysotile nore
| i kely, that's not necessarily the case for
anphi bol es.

But | think there's reason to do both, but
PLM | ooks at a lot of material and | think it's a
much better general instrunment for analyzing for
asbestos or anphiboles or the things in a talc
sanple. [It's not the only answer, but | think it's
t he nost robust tool to use.

Does that hel p?
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SPEAKER:  Yes.
MR. SANCHEZ: |'ve just been kind of
goi ng.
M5. MOSSMAN: We shoul d have noved groups.
MR. SANCHEZ: Nobody's cone in, so |
don't -- I"'mwaiting for soneone to stop us.

Well, et me just back up, so the other
thing with the TEM t hough with our approach is again
the transparency of the data where if you're seeing
sonet hing, there's always going to be the i mage of
It. When you get into nmeasuring the conposition,
that's done by EDS, there's a readout for that, that
woul d be saved.

And then when you get into the diffraction
wor k, which for certain mnerals is critical, the
ant hophyllite talc issue, the sepiolite and talc
I ssue and ant hophyllite differentiations, all of
those things are done by the crystal structures, you
have to do the diffraction work.

And neasuring 5.3 per gross bases does not

do it, you need to mani pul ate the particles, mke
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measurenents, conpare themto standards.

SPEAKER: Question about the technol ogy.
There are optical scanners that have been devel oped
to help do things like filth analysis, pick out
particles and insect parts in a batch of rice or
what ever. Has that kind of technol ogy been applied
to scanning these SEM nonographs and hel ped with the
guantitation process?

MR. SANCHEZ: Not necessarily that
technol ogy. We've enployed on nunmerous occasions
sone automated SEM techni ques to neasure particles.
We were able to take an imge and then obtain the
EDS, the chem cal conpositional information.

When we're dealing with | ow
concentrations, we get the sane issue when we were
tal king about wth TEM you can nake the di spersions
of these powders, we go through and anal yze 10, 000
particles and we don't find any. So 10, 000
particles isn't a lot of particles when you're
dealing with something that's been ground to |ike

20, 30 mcron nediumsized di aneter.
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So the anount of |ike nmenory and conputing
power to run those SEM automations to a 100, 000
particles in order to detect sonething at nuch | ower
concentrations i s sonewhat of an obstacle for us,
you know, the machine's tied up for ten hours, and
then all our conputers crash when we try to |ike
sumari ze the data.

SPEAKER: Well, you could al so have that
sort of angle with |ike sanpling, proper sanpling
protocols and things al ong those |ines because, you
know, you can sanple everything, but at sonme point
you get a case of dimnishing returns, so at that
point you stop and then you're going to get the nost
and best data out of it. So you can kind of
mtigate those issues with proper sanpling.

MR. SANCHEZ: Yeah, again, if you're only
| ooki ng for anphi boles, you could do those
separations and help that out, but then --

SPEAKER:  From ny point of view, |I'm
| ooking for that screening and if we can use

sonet hi ng, a coupl e nethodol ogi es, el emental anal ysi s
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along with, you know, sonme way to detect sone of
ant hophyl lite anphi boles as well, if you can
elimnate the presence of that, then we've got an
initial screen.

And all that would do within certain
paranmeters would tell us that this talc is
reasonably safe and should go to be put out on the
market. Anything that fell outside of those
paranmeters, then you would go to --

MR. SANCHEZ: Do extra. Yeah, do nore
wor k when you have sonet hing outside --

SPEAKER: Confirmation anal ysis.

MR. SANCHEZ: Yeah, and we've | ooked at
usi ng bul k chem cal conposition to actually try to
trace -- there was a paper done by M ckey Gunter's
student, it was also -- Marty Rifkin gave the talk,
who was his undergraduate student, Marian Buzon was
her nanme, she's down at a university down in
Atl anta, | forget the name of it.

But she was getting talc sanples from al

over the world | ooking at the bulk chem cal
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conposition and trying to see if you could cluster
t hem and get sone kind of indication of where they
may conme from you know, just based on the bul k
anal ysis |like that.

I think you need to get nore specific but,
yeah, there's all sorts of ideas, you know, how to
do these things. But | think -- | mean, PLM as far
as just |like a quick screening nethod is probably
t he best based upon the data, you can do nore or not
do nore dependi ng on how confident you are in what
you saw or what you didn't, if you' re tal king about
qui ck, you know, routine screenings.

SPEAKER:  You can set up an EDS or WES
system for prep, but nmy experience with the EDS
nostly, but if you can -- rather than crashing your
conput er | ooking at tens of thousands of particles,
you can specify, | want this particle type, | want
it to beironrich to within these percentages, |
want - -

MR. SANCHEZ: Oh, yeah, we --

SPEAKER: And you can also set it with a
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top discrimnator, once you get ten of these
particles or a hundred whatever, you know, stop.

MR. SANCHEZ: And we have played with that
because you can -- yeah, you can set up threshol ds.
The issue at hand though is it still needs to stop
on a particle collection of data to know whet her to
reject or accept it.

SPEAKER: And you can set the dwell tine,
it's not -- with gunpowder residue, and | know this
for a fact, I'mon the NIST committee for that -- it
I's done exactly the same way, you set it to particle
type --

MR. SANCHEZ: It's funny you nentioned
t hat because the conpany | work for, they do a | ot
of gunshot residue and a | ot of the technol ogies
t hey use for the automated anal ysis | ooking over the
bariatric material nore typically --

SPEAKER: Bariatric --

MR. SANCHEZ: But it's kind of going al ong
with --

SPEAKER: But it works. | mean, you can
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do a particle -- to answer your yes or no question
I n mcroseconds with the new SDD detectors on these
things, so it is very, very fast.

And again, you set all your
di scrim nators, how many particles, what -- and you
can have it throw out everything else that cones
al ong, and you could log up to nmultiple nounds of
preparations and put it in -- like nost of themin
the crime labs, they'll set it up before they go
home, and they cone back the next night.

And then you say, well, how do I know the
machi ne really got that, each particle is identified
and it's up to the operator which one of those --
you get the new kid on the bl ock who's just training
to go in there, and they have to go back to this
particular amount to this particular coordinate,
there's a particle, put the needle on it and confirm
that it's there. Because everything we do goes to
court.

But it could be -- this could be done that

way, at least | can't see a reason right now why it
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couldn't.

MR. SANCHEZ: Well, the real issue is
the -- with the SEM al one you don't get any of the
crystal |l ographic information.

SPEAKER: Correct.

MR. SANCHEZ: So any tinme you have a
| onger, thinner talc particle, what is it, is it
talc or anthophyllite. You can't answer that
guestion with EDS al one. There's another technique,
and we've been trying to work on it, we've had sone
success here and there by SEM it's an ol der
technique, it's called electronic backscatter
diffraction.

SPEAKER: Oh, yeabh.

MR. SANCHEZ: It's typically been used in
i ke metal analysis, we have nice polished surfaces,
they can determ ne orientation of grains, strain
rates and all sorts of good things by changes in the
crystal structures. W've had success on sone
particles being able to use EBSD on our filter

preparations in talc in order to get that
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I nformati on.

The issue is we don't have any -- right
now there's no way to have that part of the
automation. So you go back and you | ook at
particles and then you apply the EBSD, but it's like
It either works or it doesn't. But there's other
techni ques that could be devel oped definitely, and I
t hi nk get nmuch better as tinme goes on.

SPEAKER: EBSD wants to do with big data,
yeah, do this building, but it's still not there.

MR. SANCHEZ: Yeah, and for this type of
analysis, this is a pretty novel approach when you
get the types of particle analysis |ike this.

So I"'mnot sure if we should break or wait
for themto cone. | don't know what you guys want
to do.

M5. MOSSMAN: We probably shoul d.

SPEAKER: | just -- I'"'malso from FDA, so
" ma toxicologist, and dependi ng on what ever
met hods bi ochem cal chem sts determne is going to

be the best nethod, is sonmeone either on USP expert
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panel or with this group, we need soneone to
integrate with the toxicologists to determ ne that
what ever sensitivity you have for the analytical
essays, if we take our drug products or cosnetic
products that have the highest exposure, that we
need to find a sensitivity that's going to assure
that the anmount of asbestos that the person is going
to be exposed to is going to be okay.

So | just want to put that in there
because | can see there were a | ot of work that has
to be done on the analytical side, but --

MR. SANCHEZ: Well, that's another
| ssue --

SPEAKER: VWhat's really inportant that we
need fromyou is a target. Because the testing has
to neet the reqgulatory expectations and
requi renments. So what we need fromyou guys is a
limt of concern, a |level of tolerance, whatever
term nol ogy you want to use, give us that target,
and then it's up to us to conme up with sonething to

meet that.
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MR. SANCHEZ: What we're trying to do
right nowis create a nethodology with
guantification that takes us orders of nmagnitude
further down the chain from.1 percent where we're
kind of living now -- fromthe x-ray diffraction
st andpoi nt al one.

A |l ot of people have been doing m croscopy
analysis for a long tinme, but that industrial
standard of the USP current one is the x-ray
diffraction, then you follow it up with m croscopy
I f you see sonmething. W're going to -- with the
benefit of mcroscopy which will introduce -- we'll
get much |l ower than that, but ultimately, you know,
you coul d have sonething in the material, but that
doesn't nean it generates an exposure for a
t oxi col ogi cal affect.

SPEAKER: So .1 m ght be okay, but is
someone working with you on the USP expert panel to
figure out if that's okay?

MR. SANCHEZ: No, we're just sinply doing

a net hodol ogy to a reasonable |level that we view
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much bel ow any kind of a current regul atory | evel
for quantification purposes and reporting purposes.

SPEAKER: So when do you get people

I nvolved in that --

MR. SANCHEZ: | nean, frankly if you say
you want sonething at ten parts per mllion, we
can -- we'll do what we can to get a nethod that's
reliable at ten parts per mllion.

SPEAKER: It mght be that .1 or 1 is
actually perfectly fine, we could probably figure
that out to an accepted --

MR. SANCHEZ: Well, there was work done --

SPEAKER: The FDA creates -- and so maybe
you and | can get together and | can help --

MR. SANCHEZ: You're Jeff. | didn't
know -- now | make the connection, okay.
appreciate your help a few nonths ago. |I'msorry it
didn't work out. I'mjust sitting on all those
sanples. | don't know what to do with them

SPEAKER: Actually, what | was going to

say is that that's part of the reason why there's a
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need for a work group, to try to address sone of
t hese questions that will arise as a result of this
meeting for the agency.

And not just FDA, but for all of
governnment to sit together and to try to come up
with what seens to be a reasonable |evel that we
shoul d use to have sone kind of consistency anongst
agencies to use to say that is alimt or threshold
t hat we should be using for our products, for EPA to
do standards for, whatever else, so that we're al
at | east working on a consistent detection as
possi bl e and we need our data to be consi stent
because of the varied needs and products that we're
all I ooking at and how to approach it.

Because, you know, there's not -- not
every application can fit into a little nold, so
that's part of the discussion we need to have.

MR. SANCHEZ: Yeah, | think we've said
this in the USP neeting, it's like -- yeah, we're
trying to design sonething that would be efficient

and down to very low |l evels, whatever that nmeans in
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t he broader world, we can't answer.

SPEAKER: Qur focus has been to cone up
with the best nmethod, not to |look at the toxic part,
but it's an inmportant part, we need to know that.

SPEAKER: There's a -- in ny office is if
you don't have to go down to -- because that's going
to be way over what --

MR. SANCHEZ: Well, the plaintiff |awers
wi Il say you never do enough.

SPEAKER: You even said this norning,
you' ve got to know the particles that are .1 m crons
to five mcrons, | nmean, that's pretty sensitive,
and when you need to be able to test those
particles, and what percentage of those particles is
in there that's causing cancer, so you've got be
able to detect those particles. And what percentage
of those particles is in there that's causing
cancer, that's what we're trying to determ ne, and
in order to do that, we're consolidating --

MR. SANCHEZ: It's not --

SPEAKER: -- and then you take the tox
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part fromthat to determ ne, you know, if -- percent
of these particles, is that going to be cancer
causing, | don't know.

MR. SANCHEZ: It's a fascinating thing
because nost of the epidem ol ogi cal studies and
t hi ngs have been associated wth sonme of these talc
m nes, particular the ones in Italy, | know there's
been ones in Vernont done, Norway -- | think there
was one done in Norwegian talc mners, and they
don't see di sease, and sone of those deposits do
cont ai n anphi bol es, not asbestos, but they do
cont ai n anphi bol es - -

M5. MOSSMAN: Yeah, there's no
nmesot hel i oma, al t hough the workers get mld
chal cosis indicating that they're | evels of exposure
are high, historically.

SPEAKER: So then it conmes down to a
conmbi nation, and is the conbination --

MR. SANCHEZ: Well, are there other -- are
there other like specific m neral ogi cal questions

you guys may have that | can help with? O | nean,

www.Capital ReportingCompany.com
202-857-3376


http:www.CapitalReportingCompany.com

10

11

12

13

14

15

16

17

18

19

20

21

Session C Interpretation of testing data November 28, 2018

Page 80
| can talk nore detail ed about nethodol ogies, you
know, sonmething |like a PLM what it can and can't
do, try to get sonme nore information there.

SPEAKER: How qui ck are sonme of these
met hods to actual products where they're --

MR. SANCHEZ: Yeah, that's a good
question. The biggest issue is if you're dealing
with sonme kind of a cosnetic, which has a | ot of
li ke -- you know, | don't wear makeup, but there's a
| ot of other organic things added to those, right,
you know, for masking purposes, a |ot of those
t hi ngs can help mask the particles and make it
difficult to see things like the refractive indices.

So whenever we're dealing with |ike
cosnetics, which these are different organic binders
and different colorants added in, you know, we're
al ways |i ke ashing these things, so we're putting
theminto | ow tenperature ashing conditions to burn
t hem of f .

Occasionally you'll get particles al ong

i ke titani um bi opsy, sanples along |like titanium
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di oxi de, depending on how fine that is and how nuch
Is in there, that could also create difficulties in
seeing natural particles thenselves and getting
cl ean neasurenents fromthem

But those are the main -- and that is this
phar maceuti cal cosnetic grade talc and uses, | think
those are the main two issues that are typically
with the cosnetic side where they' re used nmakeup.

SPEAKER: The low tenp grade and if you
were just getting rid of the organics, and for the
pur pose of doing it -- the |low tenperature ashing
wi Il cause the fibers to fracture.

MR. SANCHEZ: Especially if you' re doing
any --

SPEAKER: And they will break just as the
process of --

MR. SANCHEZ: But -- and if you're
actually dealing with an iron anphi bole, it can
actually change -- it changes the oxidization state
of the iron and can change the refractive indices

measurenment slightly with that change.
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So there's a |lot of papers |ike on heat
treated |i ke anebocyte, because it |ooks very
different once you've heat treated it, and so if you
don't know what it |ooks |like as it changes through
t hat process, but when you're dealing with things
| i ke ant hophyllite, trenolite, it's not necessarily
a big concern but there could be sonme subtle changes
t hat get nade that should be accounted for.

It's mainly an issue with chrysotile or
really high iron

SPEAKER: So is there a plan to cone up
with a separate testing nethod?

MR. SANCHEZ: The USP is only
phar maceutical grade talc. So we're not in the --
we' re not thinking about end views or fornul ations,
accounting for that. So the USP guys are -- they
are specific in the neetings that we're only tal king
about pharmaceutical grade talc.

SPEAKER: So you can control the quality
of the talc at the |evel of the drugs --

MR. SANCHEZ: So to design certain
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preparation procedures would be beyond what USP
understands their role to be. Not that we coul dn't
do it if we were asked to, but that's not
necessarily on our radar to take into account those
conplications. They made a distinction that | don't
know is a real distinction in the working world.

I think we should go ahead and break and
see if we're done.

(Session concluded at 3:03 p.m)
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State of Maryland, to wt:

I, Jean M Townsend, a Notary Public of
the County of Montgonery, do hereby certify that the
wi t hi n-named wi tness, personally appeared before ne
at the tine and place herein set out, and after
havi ng been duly sworn by nme, according to | aw, was
exam ned by counsel.

| further certify that the exam nation was
recorded stenographically by me and this transcript
Is a true record of the proceedi ngs.

| further certify that | am not of counsel
to any of the parties, nor in any way interested in
t he outcone of this action.

As witness ny hand this 28th day of

Jean M Townsend

Novenber, 2018.

Notary Public
My Conmi ssi on expires:

Oct ober 8, 2021
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