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FI FRA SCI ENTI FI C ADVI SOCRY PANEL ( SAP)

Revi ew of Worker Exposure Assessnent Met hods
January 10, 2007
Mor ni ng Sessi on
DR HEERINGA: |1'd like to wel cone
everyone back to the second of four days in our
schedul ed FI FRA Scientific Advisory Panel Meeting on
the topic of a Review of Wrker Exposure Assessnent
Met hods.

| am Steve Heeringa of the University of
Mchigan. [|'man applied statistician. | currently
Chair the FIFRA SAP and will serve as the General Chair
for the neetings today, tonorrow and Friday norning as
needed.

| want to make one administrative note. | do
have a teaching obligation this afternoon at the
University of Maryland and |I'll be away and Doct or
Portier will be assum ng duties for chairing the
session just for this afternoon. [|'ll be back tonorrow
nor ni ng.

What 1'd like to do before we turn to the
nor ni ng proceedings is to again thank nenbers of the
panel for commtting tine at a very early part in their
academ c or research year here to cone to D.C. for this

very, very inportant session. And |I'd |Iike these
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I ndi vidual s to i ntroduce thensel ves and provi de sone

background on the affiliation and rel evant experti se.
Ken.

DR PORTIER |'m Ken Portier, D rector of
Statistics at the Anerican Cancer Society National Hone
Oficein Atlanta. And ny interest is in probabilistic
I ssues in risk assessnent.

DR. HANDWERGER Good norning, |'m Stuart
Handwerger fromthe Departnents of Pediatrics and Cel
and Cancer Biology in the College of Medicine at the
University of Gncinnati. M clinical expertise is in
pedi atric endocrinology and ny research is in
devel opnent al endocri nol ogy.

DR. CHAMBERS: "' mJan Chanbers with the
Col | ege of Veterinary Medicine at Mssissippi State
University. M area of expertise is pesticide
toxicology. |'ma nenber of the permanent SAP and |'m
al so a menber of the EPA' s Human Studi es Revi ew Boar d.

DR, BUCHER |'m John Bucher, I"'mwth the
Nat i onal Toxi col ogy Program at the National Institute
of Environnental Health Sciences. | have an interest
I n carcinogenesi s bi oassays and the devel opnent of new
t oxi col ogy net hods.

DR HNES: My nane is Cynthia Hnes. [|I'm

a research industrial hygienist with the Nati onal
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Institute for Qccupational Safety and Health. M
research areas are in occupational exposure assessnent
studi es, including a nunber of pesticide field studies.

DR, JOHNSON:. My nane is Dallas Johnson.
I"'mretired recently from Kansas State University where
| served in the Departnent of Statistics and as a
consul tant for the Agricultural Experinent Station for
nore than 30 years.

DR. APPLETON: |'m Hank Appleton with the
U.S. Forest Service. |'ma pesticide toxicologist and
| prepare exposure assessnents and ri sk assessnents for
t he pesticides that we use in our pest nmanagenent
pr ogr ans.

DR KIM I'"'mDavid Kimfromthe
Depart nent of Environnental Health at the Harvard
School of Public Health. And ny work is in the human
exposure assessnent and phar macoki neti cs.

DR BARR |I'mDana Barr, I'mfromthe
Centers for Disease Control and Prevention in Atlanta.
I"'mthe Chief of the Pesticide Laboratory. And ny
research interest is in hunan exposure assessnent,
primarily through bio-nonitoring.

DR LU Good norning, Alex Lu fromthe
Rol I'i ns School of Public Health at Enory University.

My interest is in using biomarkers to assess pesticide

Page 4
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1 exposure and use the pharmacokinetic nodel to interpret
2 those biomarker results.
3 DR HUGHES: My nane is Brian Hughes, |I'm
4 atoxicologist. | work with the M chigan Departnent of
5 Agriculture in the pesticide section with ny interests
6 being in the risk assessnent, cooperating a ot with
7 M chigan State University doing field studies for
8 occupational risk assessnent for ag. workers.
E 9 DR. LANDERS: My nane is Andrew Landers.
LL] mie | head the Application Technol ogy Group at Cornell
E 11 University. Qur interest in the teamis to |ook at
: 12 engi neeri ng ways of reducing operator contam nation in
g 13 envi ronnent al pol |l ution.
a 14 M5. MCCARTHY: My nane is Peter MacDonal d,
w 15 | am Professor of Mathematics and Statistics at
:-_. 16 McMaster University in Canada. GCeneral expertise in
=) | 17 applied statistics and this is ny seventh year on FI FRA
E 18 panel s.
(a4 | 19 DR HAMEY: Good norning. |'m Paul Hamey,
-EI 20 I'mfromthe U K where | work with the U K
ﬂ 21 governnent's Pesticide Safety Directorate which is our
o 22 regul atory agency for agricultural pesticides.
w 23 DR. ROBSON: Good norning, |'m Mark
g 24 Robson, I'mthe Director of the New Jersey Agricultural
25 Experinent Station and Professor of Entonol ogy at
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Rut gers and Professor of Environnental Health at UWD.
My research interest is to | ook at pesticide exposure
to farnmers, and nost recently to pesticide exposure to
chi | dren.

DR. POPENDORF: And I'm WI Il Popendorf,
Prof essor of Industrial Hygiene at Utah State
University. M specialty area is exposure nodeling and
control and | have probably 30 years experience in
pestici de exposure assessnent.

DR CURWN H, I'"'mBrian Curmin with the

Nati onal Institute for Cccupational Safety and Health.
I'"'ma research industrial hygienist, conducting
occupati onal exposure assessnent studies for pesticides
general ly.

DR HEERI NGA: Thank you agai n, panel
menbers. At this point intine |l'd like to introduce
the Designated Federal Oficial for today's neeting and
t he bal ance of the neeting, Myrta Christian.

MS. CHRI STI AN: Thank you, Doctor
Heeringa, good norning. | would |ike to wel cone
everyone to today's neeting to consider the review of
wor ker exposure assessnent net hods.

Again | would like to thank the panel, the
presenters and the public for participating in this

nmeet i ng.
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1 Also, | would like to rem nd everyone that
2 all the docunents related to this SAP neeting are
3 avail abl e in the EPA docket and in the SAP website.
4 | look forward to another day filled with
5 lively discussion and great panel participation.
6 DR. HEERI NGA: Thank you. Just to recap
7 where we are, yesterday's session was primarily an
8 I nformati on and presentation session. W heard in the
E 9 norning an introduction and overvi ew on worker
(I8} 110 assessnent nethods within the EPA in general and
E 11 el sewhere from Jeff Evans and an historical perspective
: 12 on the worker exposure assessnent from John Wrgan of
g 13 Heal t h Canada, the Pest Managenent Regul atory Agency.
a 14 W also heard case studies, just sort of a general
w 15 I ntroduction as to how EPA uses the data formthe PHED
:-_. 16 systemcurrently and a discussion from Cassi Walls of
) | 17 the Antim crobial D vision on how the Antim crobial
E 18 Di vision woul d potentially incorporate findings and
u 19 recomendati ons that cane forward fromthese panel
-EI 20 neetings. Then in the afternoon we had a presentation
ﬂ 21 fromthe AG Handlers and the Antim crobi al Exposure
o 22 Task Forces formindustry and we had a period of public
W 23 comrent .
g 24 And | wanted to nmake a note for the record
25 that we did receive yesterday a witten comment from
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Doctor R chard Fenski of the University of Washi ngton.
That comment, the panel has copies of that two page
witten submssion and it will be placed on the docket
for this session as well. So just in the interest of
full disclosure that is also available to the panel.
kay, what we would typically do in these
mul ti day sessions is to include in the first session
each norning sort of recapping events of the previous
day and provide the EPA scientific staff a chance to
sort of update or naybe anend or extend sone of the
I nformati on that was provided yesterday.

So at this point intime I'd like to turn it
over to Jeff Dawson and Jeff Evans of the Health
Effects Division of the Ofice of Pesticide Prograrns.

MR, EVANS: Thanks, Doctor Heeri nga.

W' ve got two itens for foll owmp fromyesterday, one a
clarification froma representative of the Agricultural
Handl ers Exposure Task Force regardi ng one of the
slides addressing data generation and Jeff Dawson sone
corrections to announce.

MR. DAWSON: Believe or not we nade an
error. Just for clarification since we're on the
agenda today, we're tal king about the biol ogical
nonitoring issues. In the background docunent one of

the ratios which we've calculated is in error so |

Page 8
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don't, I'mnot sure that we're presenting it today but
we can have copies nmade of the corrected page and
distribute themto the panel.

And specifically it's on the Table 3.2 for
Mal onate and the ratios there are incorrect because we
made a math error.

DR HEERI NGA: Thank you very nuch for
citing the Table too, that's now part of the record as
wel | .

Any additional introductory comments? |
under stand, M. Dawson, that we also w Il have Doct or
Collier is going to, fromthe AG Handl ers Task Force
IS going to have a few additional comments to foll ow up
on yest erday.

DR COLLIER Thank you. |I'mRichard
Collier, the current Chairman of the Admnistrative
Commttee of the AG Handl ers Task Force.

It's come to ny attention that there m ght be
sone |lack of clarity about one of the slides that |
presented yesterday, specifically slide 16 which was
entitled PHED s data dilemma. One of the bullet points
on that slide indicated that sone 100 studi es have been
subm tted since 1995 that are not included in the PHED
dat abase and the final slide there indicates no

I ncentive to industry to submt new studies. That may

Page 9
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seemto be an inconsistency. The intent of the | ast

bullet was to indicate that there was no i ncentive for
I ndustry to submt new studies for inclusion in the
PHED dat abase. Many studies were subnitted, nore than
100 since 1995 in response to product specific data
requi rements of the Agency, but those studies were not
submtted by the industry for inclusion in the PHED
dat abase because of the data conpensation issue. |
just want to clarify that point.

DR HEERI NGA: Thank you very nuch, Doctor
Collier. Any questions fromthe panel on either of
these two itens?

kay, well let's get underway with today's

program The first presentation we have is going to be
gi ven by Doctor Sheryl Beauvais of the California EPA
Depart nent of Pesticide Regulation. Doctor Beauvais.

DR. BEAWAI S: Good norning, |I'mgoing to
be tal ki ng about " mgetting feedback, are you al so?
Ckay, don't worry about it, okay.

This nmorning 1'11 be tal ki ng about

conpari sons between bi ol ogical nonitoring and passive
dosinetry. Basically we've got a database out there
t hat consists of studies done by one or both nethods
and what we've done, EPA' s done a lot of this work,

ot her researchers have done work and |I'mgoing to be
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Page 11
presenting sone of that with the intent of show ng

that, if we conpare results fromthese di verse nethods,
and they generally are converging on simlar val ues,
then that suggest to us that we m ght, that these

nmet hods are sonmewhat supportive of one another. My |
have the first slide please. Thank you.

On the background, this, materials in the
background, Section 3 of the background docunent, |'m
going to be covering the majority of Section 3 and then
the last part of that with the hand exposure nethods.
Jeff Dawson and Jeff Evans wi |l be presenting
afterwards. And in that Section 3 of the background
docunent we discuss three key issues, there's a section
In there that tal ks about that, and four key issues are
|isted, 1've got three of themon the slide here.

The first one the main concern that we have
here is we want to be sure that there is not a
potential for a systemc bias, that there's not
evi dence to suggest that and possibly evidence to
suggest that there is not a systemc, systematic bias,
sorry, between biononitoring and passive dosinetry
nmet hods. And then the other three key issues that were
Identified are really subsets of that. W' re concerned
very nmuch that passive dosinetry not underestinate

exposure because the bul k of those studies in, no, all
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Page 12
studies in generic databases and the bul k of the

studies that we use in exposure assessnent rely on
passive dosinetry, and if it's underestimting exposure
that's a concern.

And so the other issues deal with ways in
whi ch, or proposed ways, nechani sns by whi ch passive
dosi netry m ght underesti mate exposure. And the second
bullet there is the first of these which is dernal
absorption. There is concern that residue nmay be
absorbed dernally during attenpts to renove it. And
"1l talk nore about that in a little bit. But
essentially that would result in a positive, possible
negative bias if in, while attenpting to renove the
residue we are actually encouraging it to absorb
through the skin or fail to collect it, then that can
result in an underestimate.

And then the other one generally is residue
br eakt hrough form whol e body dosineters. And I'Il talk
nore about that shortly. And again that can result in
a positive, possible negative bias. And the other one
has to do with hand exposure nethods and |'l| defer
that to the next presentation. Next slide please.

Ckay, one way to think about passive
dosinmetry in biononitoring here, I'mgoing to start at

the lower left of the slide, is essentially pesticides
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are contacting the skin, contacting the body surface

during a person's workday and they are absorbed,
nmet abol i zed, distributed through the body and excreted
ultimately.

And noving you up to the upper right, the
active conpound, the active, whether it's the pesticide
or it's netabolite, whatever it is that's
toxicologically active, the noiety, when it reaches its
target, whether it's an enzyne or other type of tissue
S basically if we had a way to look at that, if we
had for exanple a Star Trek Tricorder where you coul d
wave it in front of the person and say, yes, there's
this nuch damage happening right, if we could actually
see that in the conmpound episode of injury and know
gquantitatively what was happeni ng we woul d have.

And if we could do the sanme thing in
toxi col ogy studies in aninmal data where you could say,
yes, this is, you know, if this dose is happening at
that site, this is the damage that's occurring and we
coul d conpare those two nunbers, we woul d have perfect
ri sk estimates.

But we don't have that, so instead we have a
coupl e of surrogate approaches that we can use. And
wi th passive dosinetry, essentially we're trapping the

pesticide before it reaches the body, either on
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cl ot hing, on patches or we are renovi ng pesticide

before it's been absorbed if we're doing a dernal
absorption renoval. |In the case of inhalation we're
trappi ng pesticide in the breathing zone area.

So that's one approach is we're quantifying
t he anmount of pesticide reaching the individual.

The second approach is down in the | ower
right, is biononitoring where we're actually
quantifying residues that are excreted or are in the
systemin blood or other tissues. So we're actually
taking the anount that's absorbed and that has been
net abol i zed or processed or is, and is actually in the
systemitself.

Generally we're taking urine sanple, excreted
anounts and we're quantifying that so this is so we
have sort of the before and after. These are both
surrogat e approaches to get us, for what it is we
really would like to have in a perfect world where we
know exactly what the toxicologically active anount is
at the target site. Next slide please.

So we' ve tal ked about, a couple of
presentati ons yesterday tal ked about passive dosinetry,
so I'mgoing to quickly go through these again in just
anot her perspective. It neasures the anmount of the

pesticide that's inpinging on the surface of the skin
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or the anmobunt avail able for inhal ati on. So we're

ei t her absorbing or renoving dermal residues or we're
trapping residues in the breathing zone in the case of
I nhal ati on.

We'll talk an awful | ot about dermal exposure
because dermal is, in nost scenarios the dom nant
exposure route unless you're dealing wwth a volatile
conmpound | i ke a fum gant for exanple. Next slide
pl ease.

And we, you've seen sone, already sone slides
on nmonitoring dermal exposure.. This fellow who is all
dressed up here has, these are patches and they show
those. That's one common net hodol ogy. - And | wanted to
show, this is slide that you woul dn't have seen before,
we tal ked, we're going to talk in a mnute here about
t he backing that, about an inpervious barrier and
that's kind of small but that's, what you have is
absorbent material and then an inpervi ous backing
behind it. And this patch when it's torn anway a little
bit you can see that. So that we have, the patches
that are placed at various locations on the body and in
the case of each patch you' re assum ng that, and
extrapol ating the residues found on the patch to a
certain region of the body. The armfor exanple, the

| eg, the chest, whatever.
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In contrast, the whole body dosinetry, we

have, and this is a whol e body, the photo is of a study
t hat was done to neasure residential exposure but this
Is a full body dosineter and give you the sense of what
that is, and you' ve seen photos of this yesterday as
well, but it's a garnent that covers the body basically
fromthe shoulders to the ankles. It does not have an
| nper vi ous backi ng obviously. And so one of the
concerns that we have is about the potential for
pesticides to pass through that barrier and fail to be
neasured for that reason. Next slide please.

When we' re tal ki ng about, when we nonitor
exposure to the head and the hands now, when, the slide
that | just showed you we had, all we were talking
about were trappi ng nmet hods when you' re tal ki ng about
the majority of the body. W don't do residue renovals
I n anywhere except pretty nuch the head and the hands
In general. And so in each case we have a trapping
nmet hod and a residue renoval nethod so that a trapping
nmet hod m ght be gl oves or a patch, you can put patches
on the head, attached to a hat perhaps and sone studies
have used headbands or hats, you could have a collar
patch for exanple. So there are many approaches that
way .

The nost common way that's currently being
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used are face and neck wipes and this is a residue

renoval nethod where you are soaking sonme sort of an
absorbent pad with a solvent or a surfactant solution
and wi pi ng as nuch of the exposed, ideally w ping the
entire exposed area. And this is, we have concerns
about residue renoval s nethods because there's a
questi on about whether you were actually getting all
the residue that's on the skin. And again that's a
concern because of the potential to underestimte
exposure if you don't get that because you're anal yzing
what you' ve renoved.

Again with hands you' ve got gloves that woul d
trap residues or rinses or hand, hand rinses, hand
washes, hand w pes where the residue that's on the,
their hands is wi ped away or rinsed away and you're
neasuring the anount that's been renpbved fromthe
hands.

So when we take those, in yesterday's slides
you saw a couple of tines in yesterday's presentations
the equations that are used to estimate total exposure,
dermal exposure fromthese nethods. W essentially
t ake, when you're tal king about dermal exposure we take
the residue fromthe dosineters, whatever has been
renoved and conbined with other factors such as derma

absorption which cones fromani mal or human data, an
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estimate of the body's surface area if you had patches,

and then any sort of protection factors. |If you were
nmeasuri ng outside clothing but the person was, would be
wearing clothing then you m ght incorporate protection
factors into your estimates. Each of those is,

I ncorporates its own assunptions or defaults and those
again are potentials for error in the passive dosinetry
based esti nmat es.

And w th inhal ati on exposure we trap residues
In the breathing zone, this is the predom nant way t hat
this, that inhal ati on exposure is estimated. You see
this fellow here with the sanpling punp on his,
attached to his belt and then a tube that runs up over
hi s shoul der and then the end of that sanpling tube is
poi nt ed downwards fromhis shoulder. And this is, it's
intentionally facing downwards so that it's not
contam nated with deposition pesticide settling out
fromthe air.

The sanpling punp is running at a fairly | ow
rate, sonmething like 2 liters per mnute which is |ess
than the breathing rate, so you're going to have, so we
do a calculation for that as we nake an estimate of the
breathing rate that the person m ght have had from
depending on their level of activity, their age and so

forth. But, oh, in, and then, also, |'msorry, at the
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top of the tube here is where the sanpler, the materi al

that's going to collect the residue is located, it's a
resin charcoal or sonething like that up in the sanpler
tube. And that's what's anal yzed, the sanpling tube
Is, the material within that is extracted and anal yzed.
And again in, using this in, to estimate
I nhal ati on exposure we would deal with inhalation rate.
Absorption factors, we have very little data on that,
we generally assune 100% absorption. |If it's available
in the breathing zone we assune that they've inhaled
it. And then protection factors for a respirator if
the, if they're required to wear one in that scenario.
So we have several assunptions wth passive
dosinetry. W assune that the residues that we neasure
are meani ngful indicators of exposure, we assune that
t hose, the residues that we've neasured that are on the
skin surface or trapped in dosineters and so forth are
avai l abl e for absorption, that's one assunption. W
al so assune either that the, we assune if the duration
of the nonitoring differs fromthe duration of actual,
the scenario that we're trying, the working interval,
what ever, that that doesn't matter. Now we do have
data that suggests that shorter intervals will tend to,
you'll tend to get higher exposure estinmates than if

you neasure over |longer intervals. So that in general




-
<
L
=
-
O
o
(@
L
>
—
- -
o
o
<
<
o
L
2
=

FIFRA SCIENTIFIC ADVISORY PANEL (SAP) 1/10/07 CCR # 15351-2

© 00 N o o b~ wWw N P

N D N D NMDMDDN P P P PR R
aa A W N P O ©O 0O N O O M WO N P O

Page 20
we try to have the nonitoring intervals match the

Intervals of the scenario that we're trying to estinmate
exposure for. So in nost cases it's a full workday for
occupati onal exposure.

We al so assune that the dose that is absorbed
t hrough skin, the dermal absorption, whatever val ue
we're using, we're assumng that that can be
extrapol ated fromthe | aboratory data, whether it was
i n, fromhuman vol unteer studies or from ani mal data,
that that's a nmeani ngful nunber. And then finally if
we uses patches and we've done an extrapolation we're
assum ng that the residue on the patch really could be
generalized to the entire region. O that that
extrapol ation is valid.

Passi ve dosinetry gives, has several
advantages which is why it's so widely used. It allows
the differentiation of exposure for one thing. You can
tell what part of the body if, how nuch of this was
dermal , how nuch of it was inhalation. It allows you
to differentiate between activities in a workday if a
person can switch, can change clothing for exanple.

You can nonitor a portion of their workday only. And
al so because it allows you to differenti ate between
body parts, it allows you to eval uate neasurenents that

woul d be, tend to reduce exposure. For exanple, if
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there is a great deal of exposure on the hands then we

coul d evaluate the use of gloves, how nuch that affects
it. Because the nonitoring is occurring during the
wor ki ng interval you can supervise the subjects during
the entire period that you're collecting the data. And
because of the assunptions that were di scussed
yesterday that for handlers, that exposure is
I ndependent of the, |argely independent of the chem cal
characteristics of whatever the active ingredient is,
you can use studies, surrogate data from one study to,
formone chemcal to estinmate exposure to anot her.

D sadvant ages of passive dosinetry is that it
requires an estimate of dermal penetration and that's a
big one, that's, we need to use surrogate data from
| aboratory animals a |l ot of tines, many active
i ngredi ents don't have data from human vol unteers and
al so there are studies that suggest that dernal
absorption varies with the anount of the pesticide
that's on the skin, which makes sense. |[|f you |l oad a
great deal of pesticide on, or a great deal of naterial
on the skin, proportionately less of it gets absorbed.
The absol ute absorpti on may be hi gher but
proportionately less of it is absorbed. And we al so
have uncertainty because we have various nethods of

estimating dernmal exposure so that you, if you're
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conpari ng between studi es you may have one study, and

this was di scussed yesterday where the patches were
pl aced in one | ocation and anot her study where they
were placed in another, so that that, there's
variability between studies.

Bi ol ogi cal nonitoring is essentially an
estimate of the internal dose, how nuch was absorbed.
And it, to do that we, to the, to collect those data
we're neasuring the body burden of a chem cal, either
the pesticide itself or the netabolites of the
pesticide in selected tissues such as blood or the
amount that's excreted fromthe body of the, either the
pesticide or its netabolites. For practical reasons,
because it's just very, it's nuch easier to get people
to collect urine than it is to draw blood and it's just
much easier to go with urine sanples. And so that's
the mpjority of what we're tal ki ng about when we tal k
about biononitoring, this is usually urinary. Next
slide pl ease.

Bi ononitoring al so has several assunptions.
We, it assunes that the urine is the magjor route of, iIs
a major elimnation route for the pesticide or its
netabolites. To the extent that it isn't you're
dealing with extrapolation errors. |It's also assum ng

that the residues that are in the urine were entirely
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due to the pesticide that was absorbed during the

activity that you were nonitoring. So during that work
shift. |If there are other ways for the netabolite or
for that pesticide if there was exposure outside of
that, if you have a netabolite that's common to other
conmpounds besi des the pesticide of interest, then
you' Il have, that underm nes that assunption. And also
we assune that pharnacokinetics can be extrapol at ed
from| aboratory studies and that it's relatively

consi stent between individuals, that the data that we
get again fromthe |aboratory are neani ngful out in the
real world.

And biononitoring offers the-advantage that
It's integrating exposure across all routes. It
doesn't matter whether the dose was absorbed dermally
or by inhalation or by ingestion. Assumng that we
have sufficient pharnacokinetic informati on we can get
a good absorbed dose estimate. And we al so do not need
an estimate of dermal absorption with biononitoring
whi ch is a good advant age of that.

It has di sadvantages as well and the biggest
one for that is that we require the pharnmacokinetic
studies in order for this, these data to be useful.

And al so there is sone inherent variability in

phar macoki netics. W netabolize, pesticide mght be
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met abol i zed and absorbed at different rates between

people and at different tines within the sane person.
It also requires a greater degree of, biononitoring
requires a greater degree of cooperation fromthe study
partici pants because they need to save their urine and
they need to be honest about the extent to which
they' ve saved it because we generally are operating off
of 24 hour sanples. And also the results can be
absorbed by, can be affected by other absorbed
materials. Again if they' ve been exposed to the
pesticide at other tines or if they' ve been exposed to
sonet hing that gives the sane netabolite as the one
that we're nonitoring.

And al so we nentioned the characteristics.
If we had the ideal target conpound for biononitoring,
these are the characteristics it would have, it should
be either the pesticide itself if it is excreted
unchanged or a major netabolite of the pesticide. And
again that's to mnimze the errors of extrapol ation.
If you' re dealing with sonmething that's 10% or | ess of
t he absorbed dose, then you're extrapol ating, you know,
an order of magnitude or nore. W also want it to be
Ideally specific to the pesticide of interest. If it's
a netabolite common to a | ot of conpounds it's nuch

| ess useful. And we want it to have a valid anal yti cal
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nmet hod obviously and it should be stable so that it's

actual ly present throughout the sanpling interval and
up until the point of analysis. So the exanple that
|"ve shown up there is the one that's the classic, the
346 Trichlorpyr and all the TCP that's the netabolite
of Chl or pyr of os.

So I"'mgoing to tal k about sone conpari sons
now bet ween bi ononitoring and passive dosinetry. And
the rationale again for our conparisons is that we have
these two very diverse nethods that are used too
estimate exposure. There, we have good data, a
substanti al database for both that would give us good
data for conparisons and each nethod, although each
met hod has its advantages and di sadvant ages, you know,
the, they, together we can, if they converge again on
t he sane val ues then we have greater confidence in the
val ues that there, both nethods are reporting for us.

So first there are two different approaches
that were taken in these conparisons. The first is
concurrent studies, those are studies w th sinultaneous
nmoni toring of passive dosinetry while collecting
bi ononitoring sanples as well. So that the subjects
wear the dosineters and so forth and provide the
sanples. W're conparing the anmounts cal cul ated from

passi ve dosinetry and biononitoring and that's usually
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t he absorbed dose or it can be residues collected in

urine and residues anal yzed on the dosineters and
passi ve dosinetry. Next slide please.

There are uncertainties associated with
passive dosinetry that will potentially affect these
conparisons. One is if you have inconsistent
techniques within a study. For exanple, variable patch
pl acenent, one person is wearing different types of
PPE, et cetera that can affect those conpari sons.

Al so, the use of fixed dermal absorption. As I

nmenti oned before the anmount of pesticide that's
absorbed will vary with, can vary with the anmount
that's on the skin and we generally select a fixed

val ue. For exanple, 3% we say 3% of the Chlorpyrofos
resi due on the skin we assune to be absorbed and so
we're using that as a fixed value and that can, that
adds to the uncertainty of our estimate. Next slide
pl ease.

There are al so uncertainties in the
bi ol ogi cal nonitoring conponent of these conparisons.
The accuracy and the variability of the
phar macoki netics, again that's an area that can add to
our uncertainty, depending on the, how variable it is
and how accurately we have estinmated. |If there are

I nconpl ete urine collections fromthe test subjects.
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Also if there were previous unreported exposure to the

sane pesticide. To mnimze the chance of that
affecting the estimates nost biological nonitoring
studi es incorporate a pre-exposure urinary sanple where
they ask the test subjects to collect their urine 24
hours before they're exposed and then that gives you
the idea of the background levels. And finally there
I s concern about if you, if whatever residues the
passi ve dosinetry has intercepted are residues that
weren't absorbed obviously, if they were collected on
the skin they weren't absorbed through.

So the majority of these studies involved,
Wi th the concurrent nonitoring involved chl orpyrof os
and again that's because it has a really nice
netabolite which is the TCP netabolite. There are many
conpari sons avail abl e of absorbed dose. The TCP is
estimated to, roughly 70% of the absorbed chl orpyrof os
Is estimated to be excreted as TCP in these biol ogical
nonitoring conparisons. W also have sone sanpl es of
ot her or ganophosphate pestici des and sone non- OP
pesticides as well. In nost of those cases we're
correlating the residues rather than getting absorbed
dose esti mates.

So the first set of conparisons, these are

ones that were reported by Fenske and Day. They were
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reported by them from cal cul ati ons that were nade by

Layton at EPA in the exposure assessnent for

chl orpyrof os and what you're | ooking at here is, across
the bottomare just basically scenario nunbers, these
are just distinct handler scenarios. And there's a key
up in the upper right here that would, that tells you
which, the first two are m xer/| oaders, applicators and
so forth. And then on the, this, we're getting
absorbed dose estinmates or we're getting, |I'msorry,
unit dose, unit exposure estinmates, mcrograns per

ki | ogram of active ingredient handled. So these are
actually the, what we call unit exposure rather than
absor bed dose estinmates. Each of the points on this
graph is an arithnetic nean, arrow bars are standard
deviation. And the main point that this nakes for us
Is that in each of these conparisons the doses don't
stray very far. The yellow is the biononitoring
estimate and the red is the passive dosinetry. And
those are fairly simlar. Next slide.

You see the sane thing with, these are
reentry studies, the |ast slide was handl er exposures.
And in this case our estimate is the total absorbed
dose in this case, mcrograns per kil ogram body wei ght
per day. And again, red is the passive dosinetry,

yellow is the biononitoring and each point in this, on
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this one, these data are, were sunmari zed by Honicutt,

et al and |'ve sinply graphed their estinmates here.
Each point is the geonetric nmean with the arrow bars
bei ng the standard deviation and these are four

di fferent scenarios of, and during which they had
concurrent biononitoring of passive dosinetry.

There are al so several other studies
avai l abl e that are reported in the literature. And
sone of those did have conpound specific netabolites, a
netabolite that was specific to the active ingredient
being nmonitored. In a |lot of cases for
or ganophosphates what's nonitored instead are
netabolites that are common to many OPs, dial kyl
phosphat e netabolites for exanple, where you can
nmonitor for nultiple organophosphates at the sane tine.
And there are nunerous studies where those sorts of
noni toring were done.

On this slide | nention a couple of exanples
of conparisons that have been reported. These
generally are reporting correlations because you're not
getting absorbed dose estimates off those. You can't
assign the netabolites to a specific pesticide so we
don't have absorbed dose estinmates for specific
pesticides so that they' re not always cal cul ated. But

the correlations did involve a range of exposures and




FIFRA SCIENTIFIC ADVISORY PANEL (SAP) 1/10/07 CCR # 15351-2

Page 30
1 the correlations are, can be fairly, fairly good. Next
2 slide pl ease.
3 So these had good to noderate correlations in
4 sone of these studies. For exanple, when they were
5 estimating absorbed doses and excreted al kyl phosphates
6 for the applicators that were spraying D nethoate in
7 olive trees they recorded a correlation of r squared of
8 . 65 between the absorbed dose estimate in which they
E 9 cal cul ated by assum ng a 10% dernmal absorption, 100%
LL] mie I nhal ation. And then they correlated that with the
E 11 al kyl phosphates excreted in the urine.
: 12 In sone studies there were poorer
g 13 correlations, although in many or those studies they
a 14 had smal |l sanple sizes or they had docunented previous
w 15 exposures to the pesticide outside the interval that
:-_. 16 they were nonitoring with the passive dosinetry. 1In
=) | 17 conpl ete passive dosinetry perhaps they were only
E 18 noni toring the hands for exanple, or they had short
u 19 Intervals for bionmonitoring. Biononitoring need to be
-EI 20 carried out for at least a few half |ives of the
ﬂ 21 conmpound to, you want to get a quantitative recovery of
a8 22 t he conpound.
w 23 There are al so sone correl ati ons reported
g 24 with pesticides that are not organophosphates.
25 Dyfiopyr is an exanple of a conmpound that's had
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1 concurrent dosinetry and biononitoring done and they
2 found, they had poor recovery in the biononitoring
3 sanpl es unfortunately. There's also studies that have
4 reported biononitoring and passive dosinetry for
5 Captan. Unfortunately Captan has a netabolite that's a
6 very small portion of the absorbed dose so those
7 studi es generally haven't resulted in good
8 correl ati ons.
E 9 EPA put together sone tables and those are
(I8} |10 the tables that Jeff Dawson nentioned before we began.
E 11 There were two tables in this background docunent. The
: 12 first is the 3-1 which is a report of ratios of passive
g 13 dosinetry to biononitoring estimates that were reported
a 14 I n EPA exposure estinmates. These are essentially
w 15 prelimnary ratios. There wasn't any processing of
:-_. 16 these nunbers, they're just reported as they were
=) | 17 reported in the risk assessnents. And they're, so
E 18 they're ratios of passive dosinetry to biononitoring
u 19 and they've dealt with either absorbed doses or unit
-EI 20 exposur es.
ﬂ 21 The absorbed dose woul d be m crograns per
o 22 ki | ogram body wei ght and unit exposure would be for the
w 23 handl ers, mlligrans per pound Al handl ed. These, sone
g 24  of these were ratios of arithnmetic neans rather than
25 geonetric neans. |If we were to really put sone work
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into this we would actually want to do conpari sons of

all geonetric neans. But for, as ballpark estinmates
these ratios can give us sort of a sense of how well
passi ve dosinmetry and biononitoriing correlated and we
had a range of ratios which actually, as |I'mreporting
on the slide, the |owest one was .01 and the highest is
5.73. Now as | understand it the .01 nunber is going
to be sonewhat in dispute, that's comng from Propinyl.
And | think the AG Handl er Exposure Task Force has
sonething to say about that in alittle bit.

But at any rate the inportant takeaway that
we took fromthis is that neither nmethod consistently
overestimated or underestimated in that you didn't have
consi stently higher estinmates for passive dosinetry or
bi ononitoring. And that they were all fairly close to
1 and they're all within an order of nagnitude of 1,
wWith the exception of the two nunbers from Propinyl.

Anot her approach for conpari sons of passive
dosinetry and bionmonitoring are what we're calling the
retrospective analysis. These are where you have
separate studies or separate nonitoring events. They
can be within the sanme study where you have workers
doi ng passive, doing an activity and bei ng nonitored
wi th passive dosinetry one tine and then later, or

earlier by quite a lot, being nonitored by biol ogical
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nmoni toring. The other approach, another approach you

can do is have a surrogate estimate for the passive
dosinetry fromthe PHED and conpare those to
bi ononi tori ng.

For these conparisons we have the sane
uncertainties in the passive dosinetry as | nentioned
In the concurrent. And then also, you can al so,
because we're conparing nunbers, or exposure estinmates
that were happening at different tines, different study
condi tions can affect these. For exanple, different
equi prent types or differences in personal protective
equi pnent and differences in the product concentrations
or the dilute spray concentrations for -applicators.
There are al so uncertainties, biological nonitoring
that can affect these conpari sons.

Unli ke the concurrent analysis we don't have
t he concurrent passive dosinetry so you don't have to
worry about interception by the dosineter, but you have
the other factors from that were, had been |isted
previously. And then also if they were, again with
the, if the passive dosinetry techniques were varied
bet ween studi es, patches versus whol e body dosineters,
those add to the uncertainty of the estimates. And in
sonme cases there are no, the, if the patches for

exanpl e are on the outside and we use cl ot hing
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penetration factors, those add to the uncertainty of

the estimates as wel | .

This is an exanple of a nonconcurrent
nonitoring that was conducted in the sanme, within the
sanme study with fluazifop-butyl, this is from Chester
and Hart in 1986 where two separate applications were
nonitored. The first one was wth biononitoring, they
nonitored 13 m xer/| oader applicators applying this
her bi ci de with vehicle nounted sprayers and each
m xer /| oader/ applicator was nonitored, first wth
bi ononi tori ng where they had 24 hour sanples for 2 days
pre-exposure and then 7 days post-exposure and then
after that 7 days they had another nonirtoring event
where they nonitored themw th passive dosinetry.

And t hey conpared those, so what you're
seei ng here, each dot is a single worker and the anount
of fluazifop that was recovered fromthe urine, and
fluazifop is a major netabolite fromthe fluazifop-
butyl and then the estimated dermal exposure in
mlligrans total over the body fromthe dosinetry. So
the r squared, if you correlate those two is fairly
good. These are log, a log-log plot of the original
nunbers that they reported and then which this equation
up here is the log transforned, is the regression of

the | og transforned data.
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And again Table 3-2 in the background

docunent, EPA reported conparisons. |In this case they
used dermal absorption, or |'msorry, passive dosinetry
estimates fromthe Pesticide Handl er Exposure Dat abase,
PHED, and in the risk assessnents, any biononitoring
used in the risk assessnents. So the range of ratios
I's much larger than in, when we had concurrent
nonitoring, but half of themwere still within an order
of magnitude of 1 and that's considered pretty good
because of all of the, anytinme you' re dealing with
field studies you have a | ot of uncontrolled vari abl es
and so there's a lot of variability within studies.

So that to get conparisons that are within an
order of nagnitude are considered pretty good. So
basically in this case nost of the passive dosinetry
estimates were hi gher than the biononitoring, but not
all of them

And so the take hone that we, what we took
away fromthat is that while the passive dosinetry
didn't consistently estinmate, overestinate exposure,
they tended to be higher in nost of these conpari sons,
but that they were still fairly close to the
bi ononitoring estimates in these conparisons.

So in conclusion the conparisons that we did,

or that we have revi ewed here suggest that we get
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eilther simlar or correlated results for both the

concurrent studies and the retrospective analyses. In
may cases we had insufficient infornmation to do
absorbed dose estinates and so we ended with just
sinply |l ooking at correlations instead. A lot of tines
we're mssing, for exanple the anount of pesticide that
was handled in the study so we can't do an absor bed
dose. O we don't have the information we woul d need
for a full absorbed dose.

Al so because of the variability of field
studies the results that are differing by |Iess than an
order magnitude we would still consider pretty cl ose.
And we did see greater differences in the retrospective
than in the concurrent nonitoring. But what we al so
felt was that there was not a systematic bias shown in
t hese conpari sons.

We didn't have a consistent overestimate wth
one or the other and in particular we were confortable
t hat passive dosinetry probably wasn't consistently
under esti mati ng exposure which was a concern that we
wer e nost concerned about.

Because these nethods are comng at it again
fromthe diverse approaches to exposure, we take, we
find this is supporting evidence of exposure and that's

actually one of the questions you' re going to be asked
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about and we felt that there wasn't a substanti al

underesti mate of exposure. And that's ny |ast slide.
Any questions?

DR. HEERI NGA: Thank you very nuch, Doctor
Beauvai s. Menbers of the panel, any questions or
points of clarification on Doctor Beauvais'
presentation? Doctor Lu?

DR LU How do you cal cul at e absor bed
dose using bi ol ogi cal data?

DR. BEAWAI S: As in biononitoring?

DR LU. Yeah.

DR, BEAWAIS. First of all you quantitate
the residues in the urine and so you say, okay, this is
how much, how many mlligrans of ny netabolite, and
that is in sequential sanple usually, so we'd say in
sequential 24 hour sanples | had a total of, you know,
so many mlligrans in the urine. Then we relate that
to, if it's a netabolite, you relate netrically, you
say, okay, that, what's because | have this nmany
mlligranms | need to convert it to how many mlligrans
of the parent conpound if it's a netabolite.

DR. LU No, | guess ny question is this.
Say for exanple you have seven urine sanpl es

DR. BEAUWVAI S. Ckay.

DR LU on one particular day from
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1 DR BEAWVAI S. Yes.
2 DR LU particul ar workers
3 DR. BEAWAI S: Yeah.
4 DR LU do you anal yze separately? O
5 do you pool the sanple?
6 DR, BEAWAI S: They' re pool ed.
7 DR LU kay.
8 DR. BEAWVAI S. The sanpl es are pool ed.
E 9 DR, LU So you pool the sanples together
(I8} | 10 and you got a nunber
E 11 DR BEAWVAI S. Yes.
: 12 DR LU and then you have nultiple day
g 13 results
a 14 DR BEAWVAI S. Yes.
w 15 DR LU assum ng, and then you sumthem
:-_. 16  together?
=) | 17 DR. BEAUWAIS: Yes. So we're getting a
E 18 summary nunber at the end.
(ad |19 DR LU And normalize by the volume? And
-l-'I 20 t hen you
ﬂ 21 DR. BEAWAI S: Yeah, exactly.
o 22 DR LU do the cal cul ati on.
w 23 DR. BEAWAI S: Yeah.
g 24 DR LU kay. Aren't you worried about
25 the volune dilution? Say for exanple you have seven
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uri ne sanpl es

DR. BEAWVAI S. Unh- huh.
DR LU and each gives you 200
mcroliters, or 500 ml|, do you add them up together

assum ng that each one of themyou're anal yzi ng

I ndi vidual |y

DR BEAWVAI S:. Yes.

DR LU they'Il conme up very close the
limt of detection level. And all of a sudden you pul

t hem t oget her because of huge vol une

DR. BEAWAIS: Oh, we

DR LU t he conposite sanpl e becones
non- det ect .

MR, DAWSON: Typically you woul dn't pull
like if you had a tine course where you're neasuring,
let's say 5 days worth of 24 hour urines, you would
anal yze each one separately

DR LU R ght.

VR.  DAVGON: and take the

DR LU kay.

VR,  DAVGON: t he cal cul ated residue from
each sanple and add it together. And generally the way
these studies are done well, it depends upon how
you're doing themof course, but let's say it's a

singl e exposure event day that's nonitored and then
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you're |l ooking at the tinme course of excretion after

that, you would add those all together because it would
represent that single day of

DR LU: Uh-huh.

VR,  DAWSON: exposure, even though it
took 4 or 5 days or whatever for the residues to
conpl etely be excreted.

DR LU kay.

MR, DAVWSON: So we want to nmake sure we
capture that.

DR LU Ckay, good.

DR HEERI NGA: Doct or Hanwer ger.

DR. HANDWERGER: As an endocri nol ogi st |
frequently rely on urinary excretion of hornones to
tell whether patients are in a hyper-secretitory or a
hypo-secretitory state and | find the collection of
urine to be one of the nost frustrating things | have
to rely on because the data is invariably poor. It's
very hard to get people to collect a 24 hour urine and
have consi stent 24 hour as judged by sonething |ike
urinary creatinine.

Do you use a neasure of creatinine or
sonething else to really tell you whether this is a 24
hour urine? | can see sonebody wal king out on a field

wearing this space outfit that you have and is not
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going to worry so nuch about, you know, how he's going

to collect his urine if the bucket is sitting far away
and he's got to go, it's easier to just nove over
somewhere else in the field and take a | eak.

So | would think that 24 hour urine from
sonebody under those conditions would not be the nost
reliable and | certainly wouldn't want to nmake a
clinical diagnosis of Cushing' s D sease or Addison's
D sease based on a 24 urine of sonebody out in field
spraying pesticides. So | nean | think you, and |I'm
not surprised that your correlation isn't perfect, |
think it's superb considering the fact that there is so
much variability. | think so often non-clinicians
think that a 24 hour urine is a 24 urine, but it's not.

DR HEERI NGA: M. Dawson.

MR, DAWEON: |'m sorry, Jeff Dawson, HED
one comment, we have the sane frustration and what we
try to do on our protocols is to, A build in sone
observati onal conponent to nake sure, you know, that
people are trying to, during the field work and such
and sone of our recording aspects, but then also | ook
at creatinine and, you know, urine volune out puts,
anything we can use to get a handle on the fact that,

t he conpl et eness of the sanple.
DR. HEERI NGA: Yes, Cynthia Hi nes.
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DR. HI NES: Just a conment on the previous

comment and then another question. [|'mnot sure how

ot her people do their 24 hour urine field study but you
rai se a good point and what we do in our studies
anyway, is we try to nake that as easy for the field
wor kers as possi ble and they actually have urine kits
and bottles with themin a convenient portable way so
that if they're out in the field and have to take a

| eak, they don't have to go anywhere to get their
bottle, they have it with them

So | nmean your point is well taken, you
al ways never know if you've really got it but we do do
the 24 hour creatinine and are trying to check for
that. And it's always a worry but we do what we can to
make that as easy for the worker as possible.

So, the ny other question is, | don't knowif
you' ve had a chance to read Ri chard Fenske's coments
yet. He raises a point on the conparison of passive
dosinetry and biononitoring that had occurred to ne,
and that is, how sensitive is this analysis that you're
doing to the choice of the conpounds that you have
sel ected here?

Essentially, and when you get a chance to
| ook at this, he breaks down this data into | ooking at

Chl or pyrof os separately from Atrazine. And then there
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| ooks like, and | haven't had a chance to rigorously

|l ook at this, but it |ooks maybe a little nore
systematic bias nmay be introduced, that there may be
sonme conpound dependent results. So could you perhaps
conment on that?

DR, BEAWAIS: Well that was the intent in
| ooking at a variety of conpounds and, yeah, certainly.
And in the Tables 3-1 and 3-2 one of the things that
EPA was doi ng when they were | ooking at these was they
were |l ooking at the effect of dermal absorption. In
sone cases you'll see that in | ooking at those tables
that nore than one dermal absorption value is used and
just to show, here's what happens to the ration. And
basically the ratio is proportional to the anount of
dermal absorption. |If you assunme twi ce as mnuch
absor ption your ration doubl es.

And, yes, absolutely these ratios are
sensitive to all the assunptions that we're naking
about dernmal absorption. And with regard to the
passi ve dosinmetry and about the percent netabolite
that's recovered, so when | was saying that, you know,
70% of Chlorpyrofos is assuned to be recovered as TCP,
because we take that nunber, they yeah, absol utely.
It's conpound specific and it is sensitive to the

conmpounds. And the best that we can do is |l ook at a
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variety of conpounds. Anything to add?

MR. DAWSON: Just one other, Jeff Dawson
again, HED, one other coment. Wen we try to prepare
those tables we just tried to capture as nuch as we
could, you know, in the tinme frane we had to we
basically just opened up the cupboard and took what was
there. So the lack of a certain chem cal whatever, we
may not have had the information for a variety of
chem cal s.

DR HEERI NGA: Doct or Chanbers.

DR. CHAMBERS: A coupl e of questi ons.
The people that are in the noon suits |like that that
you showed a picture of, are they actually expected to
do their normal tasks suited up like that?

DR BEAWVAI S. Yes.

DR. CHAMBERS: Real | y?

DR. BEAWAI S: Yeah. Wen they're suited
up like that, that's because they're applying suited up
|i ke that. That noon suit is not the dosineter, that
Is actually what they're wearing.

DR. CHAMBERS: Ch, no, no, | know that's
not the dosineter but it just seens like it's awfully
cunbersone to do their normal tasks. They can handl e
t hat ?

DR. BEAWAI S: Un- huh.
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DR. CHAMBERS: Ckay, all right.

DR BEAWAIS. Well, and that's when, in
yesterday's di scussion they were naking the point that
they want to have, in the AHETF studies they' re | ooking
for the mnimal toxicity conpounds or the or, excuse
me, mninmal toxicity formulations to work with because
they don't want people dressed up in noon suits. And,
by yeah, if you're applying sonething that's terribly
toxic you're going to, in sone of these OPs you're
going to be wearing that stuff.

DR. CHAMBERS: Ckay. Anot her concern
that 1've had is with the whole body dosineters, the
underwear type thing. The studies that you've | ooked
at that have included that, have there been concurrent
urinary sanples at the sane tine? Because it seens
li ke with a whol e body dosineter you' re certainly going
to get sone interception, that's the point of the

DR BEAWVAI S. Yes.

DR. CHAMBERS: dosi neter.

DR. BEAWVAI S:. Yeah, and the way that they
get around that is, is the dosineter is actually acting
as another, as a layer of clothing. So they're wearing
the t-shirt that is going to be used as a dosineter in
lieu of the t-shirt that they would normally wear. So

that essentially it's replacing their clothing instead
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of in addition to.

DR. CHAMBERS: But are there studies
that are | ooking at biononitoring concurrently?

DR. BEAUWVAI S. Yeah.

DR CHAMBERS: Because t hose woul d
necessarily, the urine sanples necessarily would have
| ess there because you know you're intercepting sone
fromthe

DR BEAWAI S: Yes and --

DR. CHAMBERS: dosi neter.

DR, BEAWVAI S: and what, and our
assunption that we're using in those is that whether it
was i ntercepted by the dosineter is what the person's
clothing would normally intercept.

DR. CHAMBERS: So you' re adj usting?

DR BEAWAIS: No, we're let's see how
to

DR. CHAMBERS: Are you addi ng that

amount to the urine then to try to cone up with a total

DR BEAUVAI S: No.

DR. CHAMBERS: total body dose?

DR. BEAWAIS. Ckay. | can tell you that
we're not and, because we're assumng it wasn't

absorbed. Again it, because the personis, if the

Page 46
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person weren't wearing the t-shirt that was bei ng used

as a dosineter they would be wearing a different t-
shirt, so that dose would not be absorbed because of
the clothing, it would be trapped in the clothing.

DR. CHAMBERS: So t he whol e body
dosineter is not an additional |ayer of clothing then?
DR. BEAWAIS: No, that's

DR. CHAMBERS: | thought it was.

DR. BEAWVAI S: yeah, exactly. 1In these
concurrent studies that's what they're

DR CHAMBERS: It's not an

DR. BEAUVAI S: that's how they vyes.

DR CHAMBERS: And the-other concern
that 1've had for many years wth these kinds of
studies as well as with the residentials fromsurfaces
and so forth is, does anybody every nonitor how nmuch of
t he breakdown products are out there on the skin that
are actually just passing through into the urine? You
know, certainly where the organophosphates

DR. BEAWVAI S: Uh- huh.

DR. CHAMBERS: t he breakdown products,
TCP or whatever, that's going to be the sane thing
breaking down in the environnment as is showing up in
the urine through netabolism

DR. BEAWAI S: Un- huh.
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DR. CHAMBERS: And so are you getting

sonme urinary nmetabolite presunmably that's really
not hi ng nore than an environnental breakdown product
passi ng t hrough?

DR. BEAWAI S: Yeah, and that's actually,
there are a couple of recent studies that have | ooked
at that and, yeah, found that there is sone of that
happening. But |'d say probably not a lot. But again
that's going to be conmpound specific. But yes, that is
an issue that people are aware of and that there is
actually studies where they're trying to investigate
t hat .

DR. HEERI NGA: Doctor Portier and then
Doct or Appl et on.

DR. PORTIER | was | ooking at your
figures on slides 22 and 23 and trying to understand
what the arrow bars, | nean it says standard devi ati on,
that neans that for each of these handl er tasks there's
mul tiple people that did concurrent sanpling. |[Is that
what that neans?

DR. BEAWAI S: Yes. Yeah, so these are
the geonetric nmean of individual results, yes.

DR PORTIER Ckay. It would have been
better if you plotted the differences, right? Because

of , between the
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DR. BEAUWVAI S: Yes.

DR. PORTI ER bet ween t he concurrent
estimate and the biononitoring estinmate, so | could

DR. BEAWVAI S. Ckay.

DR. PORTI ER: figure out what the real
variability, and the uncertainty on the difference is
what |'mnore interested in than the differences of the
neans. It's just a mnor point that woul d

DR. BEAWAI S: kay.

DR PORTI ER: have hel ped. Especially
on that slide where you're trying to figure out for
situation 3, whether that's really different or not.

DR. BEAWAI S: Un- huh, okay.

DR. HEERI NGA: Doct or Appl et on

DR APPLETON: Yeah, | gather you're still
using DPR and | address this to the EPA col |l eagues as

well. You're using fixed values for dernmal absorption

DR BEAWVAI S: Yes.

DR, APPLETON: exclusively to go from
passi ve dosinetry for externally deposited residue and
there's no

MR. DAWSON: Yes, that's correct. W're
still using

DR, APPLETON: there's no tenporal
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1 I nput .

2 MR. DAWSON: No, we have

3 DR APPLETON: So you're sticking with

4  saturation.

5 VR,  DAVGON: we're still that's

6 correct.

7 DR. APPLETON. Ckay, | was going to talk

8 nore about that this afternoon for data needs but |
E 9 just wanted to confirmthat. Thank you.
(18] | 10 DR HEERI NGA: Steve Heeringa. | have a
E 11 question to follow up on Ken's question on slide nunber
: 12 22. There's sort of a remarkabl e correspondence
:E; 13 bet ween the neans on the passive dosinetry and the
‘:I 14 bi ononitoring. There's a transfer coefficient in the
w 15 absorption under the passive dosinetry or does that not
:-_. 16 factor in here? 1In other words did you have to
=) | 17 calibrate these two graphs by choosing a transfer
E 18 coefficient to get the sane?
(a4 | 19 DR BEAWAIS: No, no, the
-l-'I 20 DR. HEERI NGA: You just chose a constant
ﬂ 21 and it worked out so these things map onto each that
o 22 cl osel y?
L

23 DR. BEAWAI S. Yeah, these, for handl er
gg; 24  exposures we don't have transfer coefficients and these

N
ol

are the anount that's absorbed on the dosineter while




-
<
L
=
-
O
o
(@
L
>
—
- -
o
o
<
<
o
L
2
=

FIFRA SCIENTIFIC ADVISORY PANEL (SAP) 1/10/07 CCR # 15351-2

© 00 N o o b~ wWw N P

N D N D NMDMDDN P P P PR R
aa A W N P O ©O 0O N O O M WO N P O

Page 51
the person is spraying or mxing and | oading. Transfer

coefficients are used in reentry exposure, or is that

DR HEERI NGA: No, | nean the dernal
transfer across skin, through skin transfer.

DR. BEAWAIS: On, oh, | see what you're
sayi ng, yes. So, oh, so the question is

DR. HEERI NGA: Absorpti on.

DR. BEAWVAI S: are they comng fromthe
sane study, is that

DR. HEERI NGA: No, did you have to

DR. BEAWAI S. Yes, oh there's

DR. HEERI NGA: Those range of val ues

DR. BEAWAI S: These, okay.

DR. HEERI NGA: 2% to 10% did you have
to calibrate that value to get these two curves to
correspond that closely?

DR BEAWAI S: Just a second, we're
yeah, Tim Lei ghton can answer that.

DR. HEERI NGA: Sure, Doctor Lei ghton.

DR, LEI GHTON: Al though this seens to be a
lifetinme ago and I'min a different job now, when we
worked on this we used a 3% dernmal absorption.

DR. HEERI NGA: Ckay.

DR LEIGHTON: As a constant.

DR. HEERI NGA: You just chose a constant
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DR LEIGHTON: That's right.
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DR, HEERI NGA: whi ch is good. Thank you

very nuch, Doctor Leighton.

DR LU 3%across all the pesticides.

DR LEI GHTON: For Chl or pyr of os.

DR LU How about Atrazi ne?

DR LEI GHTON: That one |I'm not sure of.

MR, DAWEON: Jeff Dawson again. Wat we
woul d do in these cases is for all the variety of
chemcals in the risk assessnments we woul d have taken
t he dermal absorption factor specific to that chem cal
and they could have been derived froma variety of
t hi ngs but nost of the tine they're, you know, dernal
absor ption studi es.

DR LU Yeah, as | recall there is a
table in the docunent that shows different absorption
for different pesticides, right? Like 24D and

MR, DAWSON: Ri ght.

DR LU kay.

DR. HEERI NGA: Thank you very nuch. It
just sort of struck ne that several of these points
lined up nicely and | think a typical trip, given you

have a conponent like that is to essentially calibrate

t hese variables until you get sort of a maxi num overl ap
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at several points.

Yes, Doctor Bucher.

DR. BUCHER So |'mnot an expert in this
area at all so | can ask a very naive question. |
t hought | understood what was going on now and |I'm
confused about sonething and that is the fact that wth
t hese whol e body exposure suits, if they are in fact
sinply replacing the clothing that they would normally
wear, how is what is absorbed on those whol e body
patches related to what is absorbed, what is avail able
for absorption on the skin?

DR. BEAWVAI S. Yeah, that's actually one
of the questions, one of the reasons why we have
guestions, or one of the uncertainties related to
passi ve dosinetry, because at the sane tine that it's
serving that purpose it's also serving as a surrogate
skin. And in the case where the dosineter is belowthe
clothing, then that, it is serving as a surrogate skin.
If you have a dosineter that's outside the clothing
you're using a clothing penetration factor. And, yeah?

DR BUCHER So | would think that either
one of those situations would be better than using it
to replace normal cl ot hing.

MR. DAWSON: One clarification. For nost

of these kinds of studies for occupational studies, the
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dosi neter woul d be pl aced between what an indivi dual

woul d normal Iy wear as their clothing and their skin.
So it would be intercepting the residues after it would
pass through their particular normal work clothing
before it deposited on the skin.

DR. HEERI NGA: Yes, Doctor Hughes.

DR HUGHES: One quick question which is a
follow up. Wth regard to environnental breakdown
products that mght interfere with the dosinetry
anal ysis, you did a collection beforehand. And did you
actually elimnate subjects that m ght have sprayed
recently? Was that an assessnent of what they m ght
have picked up in the environnent or was that an
assessnent of what they m ght have sprayed in an
I nstance or event that occurred previous to your
nonitoring event?

DR. BEAWAIS: Wl | these are a
correl ation of studies that other people were doing and
I n general when, | would say that in general you'd
probably want to elimnate that person. But |'ve also
seen studies where they sinply report that, you know,
this one was high going into it.

DR. HEERINGA: Tine for a few nore
questions before we Doct or MacDonal d.

DR. MACDONALD: Yeah, ny concerns are very
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much |i ke Doctor Bucher's, that just the relationship

bet ween the normal work clothing and the cl othing worn
during the study and so on. At one point | thought

well if you put everything on the outside you're
nmeasuri ng the exposure of a worker who worked naked and
then you would have to interpret that for an actual
scenari o by putting clothing on and determ ni ng how
much it's keeping out. And there's sonething about

the, sone of the case studies that are being done, it
seens to be the way you're doing it.

But | also would Iike sone clarification as
to how the pesticides are actually getting in. [Is the
maj or source through the protective clothing or nornma
work clothing or are there al so exposed areas |ike the
back of the neck or face and so on, and in fact nost of
the pesticide is getting in through the snmall exposed
areas? Do we know this?

MR, DAWSEON: Jeff Dawson, HED, it's very
scenari o dependent, so depending on the activity. For
exanple if you consider let's say a m xing/| oadi ng
activity where, you know, you're doing a lot of this
stuff right in front of you it could be around the
seans of the shirt and that area, it could be actually,
if it's | oaded enough it could actually penetrate

through the fabric, it could go through the buttonhol es
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and such of the garnent. |If you're doing a, let's say

a different activity such as air blast applications we
tend to see, and this is borne out in the data, where a
| ot of the residues are on the, you know, the back of
t he head and the back itself and such.

So that's why we're, we tal ked to soneone
yest erday about |ike segnenting the whol e body
dosi neters and col | ecting patches fromdifferent
regions. W're interested in understanding the total
| oadi ng for the individuals, but also how the | oading
occurs and it gives us better insights into how we
m ght manage t hose exposure |evels.

DR. MACDONALD: Yeah, just to follow up
too, just |ooking, the pictures have really hel ped but
| could see that, | would expect a trenmendous anount of
variability between workers, just in the way they put
their clothing on, the kind of clothing available to
them and with certain especially where you don't have
machi nes and punps and so on, just how clunmsy they are
in handling the product. So I would certainly expect
sone scenarios to have extrenely high worker to worker
variation or even a high variation in applications
wi thin the sane worker.

And just a related matter too, it's not clear

how much i nformation you have on variability within
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wor ker doing essentially the sane task under the sane

condi ti ons.

MS. DAVIS: Absolutely we have the sane
concerns and inherent in the data there is extensive
variability. And actually we're going to be tal king
about the inter and intra-variability in one of the
charge questions later this week because it is an issue
for us, right.

DR. HEERI NGA: kay, thank you everyone.
W' Il have a chance to return to this general topic |
think later in the norning when the Agricultural
Handl ers Task Force does their presentation as well.

But at this point | think on-the agenda we're
schedul ed for Jeff Dawson and Jeff Evans of Health
Effects Division to do a presentation on nethods for
handl i ng, for neasuring hand exposures.

MR, EVANS: Thank you very nuch, Doctor
Heeringa. M/ nane is Jeff Evans of the Health Effects
Division. |1'd also like to have Phillip Villanueva
join us for any statistical questions that may ari se
fromthis disucssion.

As you probably gather fromthe background
and our discussions and coments, that the hand rinse
versus cotton gl ove performance issue is very inportant

to us with respect to devel opi ng generic databases. So
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I f we could approach this programw th starting sinple

and getting nore conplicated as we get through this.

The current approach of course is the nost
si npl e and our nechani stic analysis is another kind way
of saying, whatever we could find fromthe avail abl e
literature and | do this with sone trepidati on know ng
that sonme authors are present on this panel and |
apol ogi ze in advance for any msinterpretations. Also
| didtry to faithfully in the background docunent
reproduce what | had found in those papers and again |
apol ogize if there is any inconsistencies in the, in
what | put in those tables and if | captured your
I nformation correctly.

And the finally we're going to also | ook at
t he performance or conparisons of neasurenents in the
data in PHED using the case studies that Jeff Dawson
descri bed yesterday. So we're going to certainly | ook
at what we have now to approach this issue. And of
course this augnents our discussions wth respect to
bi ol ogi cal nonitoring and passive dosinetry conpari sons
overal |l as Sheryl presented this norning and the task
force wll address this afternoon.

So our current practice as | pointed out is
very sinple. W're just assumng that the two are

I nt erchangeabl e and we have to date not nade any
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corrections based on nethods wthin the Pesticide

Handl er s Exposure Dat abase.

So again our analysis of the literature, we
certainly cane away with I think several is a
charitable way to put all the variables and factors
t hat i npact what you may be neasuring on hands to
consider. There's a nunber of different study design
| ssues that conplicate matters. W have test tube
grabs, sone of a mass bal ance approach and ot her
met hods, you know, spi king skins of individuals who are
In vitro, porcine skin. So, and | think it's inportant
to point out that there has not to date been a
conprehensive study that really | ooks at this sort of
holistically. And so we're relying on what's avail abl e
in the literature and what we have in PHED at the
nonent. Next slide please.

So, to start off | think the sem nal paper
t hat addresses this and probably got everybody going on
the relative conparison, was Davis back in 1983. He
reported that hand neasurenents based on the use of
cotton gloves to be considerably higher than hand
measures using ethanol rinses and this was apple
thinners reentering field treated with azi nphos-net hyl .
Ri chard Fenske a few years |ater also reported

measurenments with gloves to be higher at short
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nmonitoring periods, 1 and .5 hours and al so at, these

began to notice snaller differences observed when the
nonitoring periods were longer and this one 1.5 to 3
hours, so the differences started to di m ni sh somewhat
as the nonitoring period increased. He also noted sone
br eakt hrough of the |ightweight cotton gl oves which nmay
have certainly inpacted the results and had specul at ed
that in the Davis study they may have used a heavier
wei ght cotton gloves. So there are always, there's
al ways sonet hing conplicating, you know, a very sinple
read for a regulatory scientist. So Fenske has | ooked
at this issue quite a bit. And another study reported
hand neasurenents again for workers reentry fields
treated with azi nphos-nethyl and thinning apples, that
cotton gloves were 3.5 tines the nmeasurenents using
hand rinses. And again | think | should not that the
apple thinners were nonitored for two hours and | think
this is where, you know, we have certainly got the
notion of perhaps maki ng sone sort of correction factor
for the hand rinse nethod fromthis paper where he had
had a hand rinse correction factor froma conpound
having a simlar LOGKOWNto account for perhaps |osses
fromthe hand rinse nethod.

And in the next slide you'll see sone

summaries fromthose data. There's the original study
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| ooking at the differences in the hours and that

certainly got us thinking about exposure duration and
other literature studies also seemto hint at that
possibility.

And then in the table below is the azi nphos-
nmet hyl study where he had gl oves and washes. That 68%
I s based on a correction fromcaptan, with captan and
azi nphos having simlar chem cal properties. | also
I ncl uded the wi pe there, you know, Richard has pointed
out many tinmes that the wipe nethod is a very poor
performer and | think it was nentioned yesterday in one
of the public coments, that the wipe is also a very
per for mance i ssue.

| don't know of any studies conducted by any
task forces or signatory to our agency for occupati onal
exposures where they relied on the w pe for neasuring
hands. | do know that this wipe is used for the face
and neck and so | think that certainly has sone inpact
on our thoughts regarding that nethod for the face and
neck wi pes. Next slide please.

So | probably shoul d have stopped there
because that certainly gave ne a nice handy way to
proceed with correcting for hand rinses and perhaps
solving a problem but the nore you read, the nore

conplicated it seened to us and the nore things entered
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1 the picture. Certainly as investigators we're
2 interested in different itens of concern.
3 So to summari ze sone of the things that
4  struck us on these data was that when you're | ooking at
5 hand rinse perfornmance, certainly the physical chem cal
6 properties of the pesticide, its solubility, optinal
7 water partition coefficient strikes us as very
8 I nportant. Al so perhaps nol ecul ar weight. Sone of
E 9 them al so | ooked at the residence tine on skin,
LL] mie acknow edging the differences in | ogistical
E 11 considerations of field studies. So you m ght have
: 12 sone subjects waiting for periods of tine and that
g 13 m ght inpact on that performance so they incorporated
a 14 | mredi ate rinsing and perhaps waiting periods of up to
w 15 an hour.
:-_. 16 Over the years, perhaps based on chem cal
=) | 17 performance net hods, investigators selected al cohols
E 18 and soap and water so there's a wide variety of
u 19 solvents that have been used in these hand rinses.
-EI 20 Concentration appears to have sone inpact on renoval.
ﬂ 21 As you have additional layering on the skin maybe it
o 22 becones easier to renove as you have nore on the skin,
w 23 that first little bit being absorbed and perhaps tying
g 24 up that mechanism The duration of exposure of the
25 nmonitoring period also as we saw earlier in the
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presentation, that m ght have sone inpact on the

performance of hand rinses, whether it was a short or a
| ong period of duration. And the nature of the residue
| think is sonething that we may to al so consi der since
we have several task forces and several different
concerns.

We have exposure to different types of
residues for reentry into pesticide treated fields.

The residues nay be nore conplex. They're conplicated
by being bound with soil or plant waxes and pl ant uses
and other articles. Wen you have sprayers they're
primarily exposed to a dilute concentration that's

per haps nore uniformy spread over the-body. And then
you have m xer/| oaders that are exposed to
concentrates, getting concentrated splashes. So
there's certainly a |lot nore going on than in ny
sinplistically evaluated, or sinple algorithns. But of
course once again, the nore you look at it the nore
conplicated it got and | certainly wish |I'd stopped at
the first two studies, but | didn't.

So just sone additional comments on sone of
those itens | highlighted previously. The physi cal
chem cal properties of the pesticide and we really do
think indeed if it is determned that it's inportant to

correct for hand rinse performance, that we really do
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t hi nk that | ooking at a physical chemcal wth

properties of the surrogate conpounds is a very
I nportant and perhaps a practical solution for a
regul atory sol ution.

The perfornmance in the hand rinse
efficiencies have been reported in a nunber of studies.
Ri chard Fenske and his coll eague in Washi ngton at the
time, Alex Lu and Brian Curwi n | ooked at sone field
reentry studies and tobacco fields treated with a water
sol ubl e conpound and Canpbell | ooked at the performance
of different solvents on chem cals having very
different water solubilities on the porcine skin.

And again | think that these-studies |I think
can give us sone of the basis for thinking about nmaking
the corrections. They do contain a | ot of these
surrogate chemcals that are used in generic database
studies. And, you know, we had started to put together
sone regression equations conparing solubility, and the
nmeasurenments of those, we just didn't have tine to do
that for this presentation but it's sone we are
certainly thinking about. And one of our colleagues at
PMRA al so thought that dernmal absorption studies where
t hey neasure wash off after certain durations m ght
al so be an inportant conponent to consider in that

anal ysi s.
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O course performng these studies is a very

difficult and naddening affair at tines as pointed out
by sone of the panel nenbers this norning and certainly
that's not to be underestimated. And in doing so nany
of the investigators did incorporate a waiting period
of sonetinmes an hour or 90 m nutes, sonething like
that. And others were able to capture the residues

I mmedi ately after the exposure, particularly the test
tube grabs where they had nore of a nass bal ance
approach. And in general, not always, but in general

It seenmed to us that the longer the waiting period the
| ower the rinse efficiency. So that would certainly be
a study design consideration fromour perspective and |
certainly prevail upon the task forces to include a
collection tinme of hand rinses imedi ately upon
returning of the subjects fromthe field or study site.
Next slide please.

The inpact of the rinsing solutions, we have
seen in a lot of the studies presented al ready, and
we'll see certainly nore later in this presentation
where there is a wde variety of solutions that have
been selected. Again, alot of it mght have to do
with the thoughts about the nethod validation for the
hand rinse. However, it should be noted that the soap

and water solutions are currently used by all the task
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forces, that does seemto be the preference. 1| had

read in sonme of the literature that there were concerns
for the subjects of the studies using, oh, | don't

know, 50% et hanol m ght be an issue deliquifying those
hands after awhile, it nay be enhancing the absorption
of the pesticides that they were exposed to in that
study. So for a variety of reasons it seens as though
the state of the art as it were has focused on the use
of nore soap and water oriented washes.

And so | think the key studies that sort of
address the different kinds of rinse efficiencies was
the Brewer which was a conpil ation of many studies
where they spi ked hands of different solutions of many
di fferent pesticides, sone of which are surrogate
conpounds. And those al so include the Fenske and Lu
dat a.

The 22% val ue you see there is for
chl orpyrofos and | always think about that when | | ook
at sone of those chlorpyrofos biological nonitoring
studies. Perhaps, and |I'm specul ati ng here out | oud,
that, you know, in the m xer/| oader/applicator ones
where there are gloves it m ght not have been as nuch
of an issue, but if you have reentry exposed to
chl or pyrof os resi dues and you' re having a poor

performance, that m ght explain sone of the differences
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seen in the reentry conpared to the m xer/loader. |'m
sinply speculating here but just sone food for thought.

In the conpilation study di scussed in Brewer
there was a high range, all the way up to 96%w th a
mean of 73% reported. In the study where they | ooked
at the spiked porcine skin, the Propinyl certainly
perforned the best but | was struck by the fact that
the soap and water rinses were the nost consistent for
this wide range of chemcals. That actually was the
tightest range of percents. And | think both of the
papers provided clues regarding the inpact of skin
concentration. Mst definitely the Canpbell asserted
so and | think the Brewer paper was not as, it didn't
seemas clear to us as we had read through that,
Propoxur being the curious one in there. Next slide
pl ease.

So again as | pointed out Canpbell saw
definitely an increased efficiency with higher
concentrations on the skin and again the Brewer study
presented a little nore m xed results.

And once again, bless themall, the study
I nvestigators used different solvents, different
procedures, have different views on capturing and
per haps that nmay have conplicated sone of the results

presented in that paper.

Page 67
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Wien we | ooked at studies that really focused

on reentry, again having |longer durations, it does seem
that there is the potential for equilibriumor perhaps
sone | ayering going on as you have | ong exposure
durations and you can mtigate perhaps sone of the
concerns about | osses due to binding of the skin or
absorption by having a | onger study, and thus you may
have a | ayering effect or sonme kind of equilibrium
goi ng on.

So that studies that nay be conducted for
short durations m ght overestinate exposures for maybe
8 or 10 hour periods. It's a two way street and so the
values froman 8 or 10 hour study nmay actually
underesti mate an exposure scenari o where you' re | ooki ng
at a 1 or 2 hour exposure. So it does seemto be a
conplicated matter to us. Slide please.

And these studies that | ook at |onger term
contact with residues, at least as far as | was able to
tell, were largely studies |ooking at reentry exposure.
And again that's where you have naybe a nore
conplicated residue pattern being devel oped because of
the other active soil and plant waxes and the |ike.

So in Fenske in early '89 we began to see
per haps a difference between short and | ong durations.

Derki n out of Syracuse |ooked at sone earlier reentry
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studi es and conpared the concentration of the residues

on the | eaves to the concentration of the residues on
t he hands, nmaking sone assunptions about the surface
area of the hand and established a fairly nice

rel ati onship between the DFR, which is neasured in

m crograns per square centineter and then the

m crograns per square centineter captured on the hands
of the reentry workers. O course in those studies
there was gl oves and hand rinses so we thank them for
t hat .

Spencer | think also had a very nice anal ysis
of the differences between | ong and short durations and
agai n described that |oading seen in the first two
hours. And | think that's a really inportant thing to
consider in a study for a nunber of reasons. One is
for the handl er studies the detection issue and then
maki ng sure that we get good neasurenents on the hands.
And, you know, it suggests to us that maybe there is
sonme concept in sone of the situations, particularly
reentry, where there may be equilibrium established
after repeated contacts. And so |onger study exposure
durations are inportant in field study designs. Next
slide pl ease.

And sone final thoughts, at |east from you

know, our read of these studies, Jeff's going to get
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into a few nore after he | ooks at the case study data,

but it seens to us worth considering sone sort of

rel ati onshi p anyway between the efficiencies that are
reported in studies, perhaps considering |aboratory
penetration studies, sone sort of relationship between
physi cal chem cal properties and the rinse efficiencies
t hat have been reported.

To play the devil's advocate with the task
forces which | enjoy doing, as part of a field study
desi gn, perhaps select a surrogate chemcal with a
known and reliable biomarker and addi ng any renai ni ng
resi dues based on what is found in the urine. Mybe
maki ng adj ustnents for inhalation. You know, we have a
| ot of thoughts about conparing biol ogical nonitoring
and the inpact of the whole body dosinetry. | nean
I deal |y you woul d have a study maybe coll ecting
measurenents with patches but if indeed the nethods are
capturing everything, then whatever you do collect in
urine should either be small or be of |ow significance
to your final unit exposure estinate.

And as sone m ght concl ude, nake not
adjustnents at all to these surrogate data based on the
concl usi ons of the passive dosinetry and bi ol ogi cal
noni tori ng conpari sons.

And with that 1'll hand it off to Jeff Dawson
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who's going to describe additional analysis with the

data in the PHED.

DR. HEERI NGA: Thank you. M. Dawson
we're at about 10:05. | don't want to rush your
presentation. | think what |, ny viewis we'll go
ahead wth your presentation. W may have to take a
break right after your presentation before you take
questions if that's okay with you. Please proceed.

MR, DAWSON: Thank you. |'mjust going to
I ntroduce the summary of the data and then I'mgoing to
pass it over to Doctor Phillip Villanueva who deal t
with the analysis of these data so I'll only talk for a
coupl e of slides.

So basically yesterday | introduced the case
study information for the six scenarios from PHED and
our thought was, in addition to the anal yses that Jeff
just described, why not also take a | ook at the actual
field nonitoring data that we had to see how t hese
nmet hods have perfornmed under field conditions.

So basically what this slide shows is the
distribution of the different types of data that we had
to work with based on what was in the case study. And
So across the y axis here is just the nunber of data
poi nts that we have and the x axis here is just the

varyi ng conbi nati ons of sanpling nethodol ogi es and
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whet her or not the nonitored individuals were wearing

protective gloves of sone sort. So the blue bars here
represent those individuals who were working with bare
hands and then the red bars represent individuals who
were wearing sone sort of protective glove over the top
of their hands.

And then each of the bars represents, well,
and then the varying bars across the bottomrepresent
t he various sanpling nethodol ogi es. For exanple, in
the first bar right here the hand sanpling was done
Wi th an acetone wash, straight acetone. |In that one
they were wearing protective gloves. 1In this one here
t he individuals were barehanded but they were, the
sanpling was done by collecting it with a soap
solution. This bar here again was al so a soap sol ution
but in that case the individuals were also wearing a
protective glove to reduce the exposures.

So fromthe case study this was essentially
totaled up to 513 data points and there are 12
di fferent conbi nati ons of sanpling nethods and whet her
or not they wore protective gl oves.

And then basically this slide just represents
t hose data points and the code kind of carries through
here, the various conbinations of the sanpling nedia

and whet her or not they were barehanded or wore
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protective gloves. And on the x axis here you have the

total anmount of active ingredient that they handl ed and
here was the total anpbunt of residues in mcrograns
that were neasured on those hands. And keep in m nd
this is for the 6 case study scenario so it's m xing,

| oadi ng and applicators and it's different forns of
pesti ci de.

So in sone cases for the applicators it would
be a dilute spray but, and for the let's say people
| oadi ng granules it would be a, you know, a
concentrated solid material so all the variety of
pestici de antagoni sts or whatever you want to call it
Is also reflected in this slide.

And then on this slide, just to show how once
you start segnenting the data down based on different
scenari os and such, how you reduce the nunber. So, and
this particular slide represents applicators who were
wearing protective gloves and you can see instead of
the 12 different conbinations all of a sudden you're
down to 4 different conbinations. This is the soap
solution where they were wearing a protective gl ove and
ethanol wth a protective glove and cotton gl oves as a
sanpler with a protective gl ove over that and then
| sopropenyl. And here you, just by segnenting the

dat abase on whet her or not they were a m xer, |oader or
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an applicator and whether or not they wore protective

gl oves, you go from 513 data points to 73.

So we did a series of anal yses based on this
and what 1'd like to do is to hand the presentation
over to Doctor Phillip Villanueva who actually did that
part of the anal yses.

MR. VI LLANUEVA: Just a quick
clarification, M. Villanueva, I'mnot a doctor, but
t hanks.

So anyways we're, if we can go back to the
previous slide | just want to talk a little bit about
t hat .

So Jeff's team one of the questions they had
was, do certain hand nonitoring nethods result in
consistently better recoveries? In other words, are
the unit exposure val ues consistently higher?
Dependi ng on whether it's a renoval or a trapping, so
whi chever type of hand nonitoring nmethod we're tal king
about. Next slide.

So we | ooked at various scenarios, 6 in total
so there were applicators versus m xer/| oaders, solid
versus liquid fornmulation and then of course as Jeff
just nentioned, protective glove versus bare hands. So
we | ooked at each one of these 6 scenarios separately,

ensuring that we had conparable unit exposure val ues.
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And again the goal was just to determne if sone of

these different hand nonitoring nethods that we have
consi stently produced hi gher unit exposure val ues
across these 6 different scenarios.

Again we segnented the data into 4 different
categories for the hand nonitoring nethods. Sone of
t hem bei ng trappi ngs, others being renoval. Cotton
gl oves, then soap solutions and then various al cohol s
and acetone and then the tie back gl oves and ot her
types of hand nonitoring nethods.

So initially this was neant to be an
exploratory analysis, just kind of getting a feel for
the data, just a sinple Anova approach-was perfornmed on
the log of the unit exposure values and there are
coupl e of assunptions, a couple of underlying
assunpti ons whenever you're performng this type of
anal ysi s.

In this case the log transformdata are
normal ly distributed is one of the assunptions. So
what ever transform you have to use but basically you
want to convert the data and make it's nornally
di stributed before analyzing it. Al so, the different
group variances are equal, and that's one of the
under | yi ng assunptions so that's sonething we need to

check |later on also. And the observations are
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| ndependent so there's not going to be any type of

correl ati on between the nonitoring units, which of
course | think you' ve guessed from sone of the previous
presentations that that's not the case.

But part of this, in addition to the Anova
was a graphical evaluation of the data. So just
| ooking at scatter plots and the probability plots give
us a good idea if the data is lognormally distributed
or if the variances are approxi mately equal and just an
| dea of where the group neans lie in relation to one
anot her .

So this is just one of the exanples, this is
the one |I believe was included in the docunent

submtted to the panel nenbers. Again we did all 6

different scenarios. |In sone cases the sanple sizes
were kind of small. I'mjust going to spend a little
bit of tinme explaining this graph. |In each one of

t hese cases again we have the different hand nonitoring
met hods here.

In sone cases not all 4 were avail abl e,
dependi ng on the exact scenario. |In this case these
were applicators wearing protective gloves with Iiquid
sprays. So here in this case we have cotton, soap and
wash and al so the synbols here represent different

studies so these are the nonitoring units within each
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I ndi vidual study. So for these scatter plots you can

al ready see that there's sone evidence that there's
quite a bit of clustering. So in this case what we
have woul d be the, within study variability, I'msorry,
the wwthin study, I'msorry, yeah, the, with, in this
case we'd have a correlation between the within study
sanpl es.

So here you can see they are tending to clunp
up here so that's already kind of underm ning the
assunption that the sanples are independently sanpl ed.
And again, we don't take that into account with a
si npl e Anova analysis. So you have some nonitoring
units down here so keep in mnd sone of these may, in
sone cases nmay be individuals nonitored multiple tines.
In other studies they m ght have distinct individuals
for each nonitoring unit.

Over here we have the probability plots and
this gives us a good idea of the, of whether our
assunption or normality is being net. Again this is a
| og scale, we're looking at the los of the unit
exposure value, so looking at this normal probability
plot is the sane as assessi ng the appropri ateness of
the lognormality assunption for the original data.

So here you can see with the points |ying on

these lines here that the assunption of lognormality is
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met. You could also do, instead of a visual inspection

of that there are statistics that you can use such as
the Shapiro-WIlkes to determne if that assunption is
being met. But generally what we saw in all 6 cases,
and I'll summarize fromthis [ater on also, is that

t hat assunption seened to hold so log transform ng the
data effectively converted the unit exposure values to
normal distributions.

Anot her nice handy feature of these
probability plots is that you can al so assess whet her
or not the group variances are approximately equal. So
in this case the slopes of these |lines are an
I ndication of the variability in the data, so if
they' re approxi mately parallel then you can say that
the group vari ances are equal .

So it seens to be the case for these two
groups right here, but not the case here for a wash,
there seens to be a smaller variability in that case or
a less steep slope. And so again, keep in mnd that
was anot her underlying assunption of a sinple Anova
approach. So | think that's all | wanted to say about
that slide, yeah.

As | nmentioned before, we | ooked at 6
separate scenarios, this is just a summary of the one

way Anova approach here and we have the different, this
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Is a sanple size for the nonitoring units. Again, keep

in mnd that sone individuals were nonitored nmultiple
ti mes depending on the study. And then in sone cases
we have sone very snmall sanple sizes so you have to be
very cautious about, well, in addition to the
assunptions that are violated you al so have to be
cauti ous about the sanple sizes we're considering.

And these are the hand nonitoring nethods
that are available for these various scenarios. And
just a quick look at the significant differences that
we saw here. | n sone cases you' d have cotton being
| ess than wash, in other cases it would be larger, the
unit exposure values are, rather the | ogs of the unit
exposure values. So there weren't any consi stent
results but again this was exploratory, keeping in m nd
that there are certain assunptions in using this type
of approach that are being viol ated.

And just a quick summary of all 6 of these
different scenarios. As | nentioned previously, |og
transform ng the data effectively converted those to
normal distributions. | hate to use the term
normalize, we tend to use that a lot with this group
for different things. So instead | say convert to,
convert the data to normal distributions effectively.

Generally there was at | east one group
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1 variance that was not equal to the others when | ooking
2 at these 6 different scenarios, so that was a problem
3 as far as interpreting the results of an Anova
4 analysis. And of course the sanple were not
5 I ndependent because of the study design. Basically we
6 expect studies, neasurenents fromwthin the sane
7 studies to be nore simlar than nethods fromdifferent
8 studies. So that's a violation of the independence.
E 9 So two of the primary assunptions of this
(18] 110 type of approach have been viol ated but the scatter
E 11 plots do indicate that the study to study variation is
: 12 greater than the nethod to nethod variation, which
g 13 would inply that basically we would have to find nuch
a 14 | arger differences than we've observed so far to
w 15 concl ude that certain hand nonitoring nethods perform
:-_. 16 better than others. And then of course that wasn't the
=) | 17 only goal, we still to determne if one consistently
E 18 outperforns others. But basically just based on this
u 19 sinpl e approach it seens obviously that there's no
-EI 20 net hod that consistently results in higher unit
ﬂ 21  exposure val ues.
o 22 As far as possible future anal ytical
w 23 approaches, we know there are better nethods avail abl e
g 24 out there to take into account these unequal group
25 variances and al so the types of non-independence that
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we're seeing wth these neasurenents. Sone of the

approaches we're tal king about woul d be nested Anova
whi ch you consi der as a subset of a m xed |inear nodel
appr oach.

These, as | nentioned can appropriately nodel
the nesting that we're seeing with the neasurenents.
For instance, you'd want to consider the nesting of
nmeasurenents within workers so sone workers being
sanpled tines and then the workers within the studies.
And al so agai n the unequal variance can be nodel ed nore
appropriately. W do have sone prelimnary results
fromrunning hierarchical |inear nodels or HLMt hat
we've had tine to do between the tine of finalizing the
docunent and preparing for this SAP. And we think
that, even though I'm going to provide sone of the
prelimnary results, there are even further refinenents
we can do using such an approach, using HLM

We can include dummy vari abl es or additional
covariates, if we were to use the KON and consi der
interaction ternms. So we can nore appropriately take
I nto account sone of the physical chem cal properties
I nstead of repeatedly sub-setting the data.

And this is just a conparison of the results
| showed earlier fromour one way Anova and then the

results fromthe HLM anal ysis. Again sone of this, we
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don't see anything here that conflicts with what we saw

with the one way Anova, but as | nentioned before,
since sone of these differences between the hand
nonitoring nethods aren't very |large, then sone of the
significant differences we saw on the one way Anova
don't hold when we | ook at a nore conpl ex nodel that
appropriately considers the nesting and unequal
vari ance that we've observed in the data. But again,
even based on the significant differences that we do
find there doesn't seemto be any significant results,
I"msorry, any consistent results that we see from one
scenario to the next. And again many of the
significant differences that we saw on-the one way
Anova don't hold for this type of nore appropriate
approach to looking at the data. | think that's it.
MR. DAVWSON: And then just to wap things
up, kind of where we are in conclusion with this
presentation is that we're left with basically two
options. One is to adjust the results or not and
basically a couple of options we thought of, to
possi bly adjust the results we're | ooking at | og KOV
adj ustnents based on | og KON or ot her physical chem cal
properties or, depending upon, you know, what the
outcone is, is to the conparison of, or biononitoring

anal ysis that we tal ked about earlier, maybe adj ust
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based on that. And conversely, not adjusting hand

measur enents, agai n dependi ng upon the bi ol ogi cal
nonitoring anal ysis and the passive dosinetry

conpari son we tal ked about earlier and also the results
of this field performance analysis that we just tal ked
about .

And | think as Jeff Evans alluded to earlier,
sonme kind of controlled designed experinment to better
specifically address this issue would al so be very
usef ul .

DR HEERI NGA: Thank you very nuch for
these presentations. W're at about 22 mnutes after
10: 00 and | think it's about tinme that -we should take a
break. But are there any pressing questions? [|'l]
return after the break, but any pressing questions that
anyone would like to ask before we nove to a break here
wWth regard to this presentation?

kay, | guess we'll have a little tine over
the break to consider any questions.

For the next presenters, which | think are
the AG Exposure Task Force G oup, we'll probably allow
15 to 20 mnutes for questions after the break so we'l|l
get a little bit later start than the agenda shows, but
let's plan to reconvene here at 20 mnutes of 11:00

pl ease.




-
<
L
=
-
O
o
(@
L
>
—
- -
o
o
<
<
o
L
2
=

FIFRA SCIENTIFIC ADVISORY PANEL (SAP) 1/10/07 CCR # 15351-2

© 00 N o o b~ wWw N P

N D N D NMDMDDN P P P PR R
aa A W N P O ©O 0O N O O M WO N P O

Page 84
(WHEREUPON, there was a recess).

DR. HEERI NGA: kay, wel cone back
everybody to the second half of our second norning
session of the FIFRA Science Advi sory Panel neetings on
the topic of Review of Wrker Exposure Assessnent
Met hods.

We've just conpleted a presentation by Jeff
Evans and Jeff Dawson and M. Vill anueva regardi ng the
Agency net hods for hand exposure assessnents. And
bef ore we nove on to the next schedul ed presentation
I'"d like to give the panel an opportunity for a few
clarifying questions on this presentation.

Are there any questions that -the panel has on
the material that Jeff Evans or Jeff Dawson or M.
Vil I anueva presented? Yes, Doctor Bucher.

DR. BUCHER This question really isn't
specifically related to what you presented but |I'm
curious as to the relationship between the questions
you' re raising about how you would possibly utilize
i nformati on fromthe existing database in relation to
the rest of the context of this neeting about the
future studies that are being put together. |Is there a
rel ati onshi p between these or are you sinply asking for
the panel to respond to you about how you m ght

retrospectively utilize the data that you al ready have
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In a better way?

MR. EVANS: You know, certainly we would
| i ke both, but for this presentation this really has
vi ew towards how we woul d collect new data i f we needed
it, and | think also to hel p us nake sense of what we
do have since we have a m xture of nethods for
assessing that part of the body.

DR. HEERI NGA: Doct or Johnson.

DR. JOHNSON: Yes. Have you | ooked at the
correl ations that m ght exist between the different
nmeasurenments that you m ght have on the sane
I ndi vidual ? For exanple, how does the head and neck
W pes correlate with the hand washi ng, -how do those
correlate with the patches, how do they correlate wth
t he whol e body dosineter, et cetera?

MR, VI LLANUEVA: No, | don't think we've
specifically | ooked at how di fferent neasurenents
correlate within an individual neasurenent, within an
I ndi vi dual that's been neasur ed.

DR, HEERI NGA: Do Lu.

DR LU Just a clarification question.
How does the Agency define exposure versus dose?

MR. DAWSON: | guess the standard answer
woul d be, based on what we have, what are included in

t he Agency wi de Exposure Assessnent Quidelines. So the
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definition there of exposure would be, you know, what's

deposited on the surface of the skin. Also, if you
read that docunent it uses the term and we kind of use
It interchangeably, there's a little nuance to it but
potential dose and then absorbed dose woul d be after it
passes through the barrier.

DR LU And do you think it is adequate
to say for exanple, dernmal exposures? There is nmany
ways to assess dermal exposures. And then you nmultiply
by 3% in the case for chlorpyrofos and that nunber
represents dose.

MR. DAWSON: That's correct, so in that
particul ar case we woul d have cal cul at ed an absor bed
dose estimate for the eventual calculation of a risk
estimate. But how we do it varies dependi ng upon the
nature of the hazard informati on we have avail abl e.

For exanple, in recent tines, essentially what's been
done related to these risk assessnents is that |arge
nunbers of dermal adm nistration toxicity studi es have
been devel oped, so there, instead of cal cul ating

absor bed dose estinmates we woul d be usi ng exposure
estimates directly.

DR LU Right but | guess the question
will be for me, is kind of |ooking at those data, the

conparison that you presented in the last two hours,
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are those nunbers being calculated this way, that, the

exposure anount tines a certain fraction of the
qguotient and that resulting nunber will becone dose and
bei ng mani pulated in all the conparisons?

MR. DAWEON: Right, fromthe passive
dosinetry estimates, that's how we'd be getting it.

DR LU Al right. Thank you.

DR. HEERI NGA: Cynt hi a Hi nes.

DR. HI NES: Just one quick clarification.
When you' re presenting isoprophyl alcohol data and
et hanol data, is that 100% is that 10% is there any
water in those?

VR, DAWSEON: Several of them were 100%
there were a few that were 50/50. 1'd have to go back
and | ook at the exact detail. Sonme of it exactly
wasn't clear fromthe studies so it would

DR. HI NES: Yeah, | m ght suggest sone
caution in conbi ni ng handwash that nmay cone froma
straight ethanol or IPAwth that that has a
substantial anmount of water in it because they wll
behave differently.

MR, DAWSON: Absol utely.

DR. HEERI NGA: Yes, Doctor Kim

DR KIM Just a followup to that. |

have a question about whether you're interested in, or
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1 concer ned about chem cals that are absorbed inside the
2 skin and the date of that, so the tinme force behavior
3 of chemcals that are inside the stratocore or in
4  deeper layers of the skin? Because the effect of
5 di fferent washes can affect how that, affect the
6 behavi or of those chem cals, they may penetrate further
7 or they may be, they may cone to the surface of the
8 skin, et cetera. So that would affect your internal
E 9 dose esti mat es.
(18] | 10 DR HEERI NGA: Presunmably we'll have an
E 11 opportunity to cover that in nore detail as we get into
- 12 responses. Doctor Popendorf.
g 13 DR. POPENDORF: Yes, | just | guess want
a 14 to follow up on that too because | think the question
w 15 was really, are you using the data or the data that you
:-_. 16 presented, was that exposure or dose? And ny
=) | 17 under st andi ng was that you were presenting exposure
E 18 w thout any adjustnent for absorption. You'd
u 19 eventual ly use it that way but that's not what you
-EI 20 presented. |s that not correct or which is correct?
ﬂ 21 MR. DAVWSON: On the hand data fromthe
o 22 case study that | presented it's pure exposure, no
w 23 adj ustnment for absorption in that. I|I'msorry if there
g 24 was a little bit of msleading with the conversation
25 wth Doctor Lu earlier.
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DR HEERI NGA: Doct or Bucher.

DR BUCHER Sorry, | guess |'magain
confused then because it seens to ne like if you're
going to be adjusting the handwash i nfornmation for
exposure based on KONfor exanple, that to ignore the
possibility of utilizing that sanme kind of physical
chem cal information for estinmating the anount that
m ght be lost to the handwash recovery through
absorption is lost information and it's a | ost
opportunity.

MR. DAVWSON: | thing we're open to all
possibilities and suggestions that you nmay have for how
to address these issues.

DR HEERINGA: |I'mquite sure we'll have
anpl e di scussion of this topic |ater on.

Ckay, at this point | think it seens |like
we're reasonably confortable, at least with the
presentations and the information provided this
norning. There may be additional questions and | guess
it's always been our practice, and I think Ken wl|
follow that this afternoon, that if there is in the
course of the discussion need for clarification or what
appears to be a clear m sunderstanding we'll allow an
opportunity for a correction or a clarification at hat

poi nt too.
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At this point then | would Iike to thank the

presenters fromthe Health Effects Division for their
di scussi on of the hand exposure neasurenents and t hat
data. And I'd like to nove on the next schedul ed
presentation on the agenda which is going to be
presented by the Agricultural Handl ers Exposure Task
Force and the topic is a conparison of passive
dosinmetry in biological nonitoring.

So we sort of go back to an industry
eval uation of the topic that Doctor Beauvais covered
this norning. And | think the scheduled initial
di scussion is Doctor John Ross if that's correct.
Doct or Ross.

DR ROSS: That's correct. Thank you, M.
Chairman. | thank you for this opportunity to address
t hi s august body on behal f of the Agricultural Handlers
Exposure Task Force. Can you hear ne okay?

DR HEERI NGA: That's fine.

DR ROSS:. Today |I'd like to tal k about a
conpari son of human dosinetry as neasured using passive
dosi neters and biononitoring. Next slide please.

l"d like to give a brief overview of what
we're going to discuss today, starting with a history
of worker exposure nonitoring going back into tinme and

then noving forward into the generic use of that
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exposure in the formof the Pesticide Handl ers Exposure

Dat abase, sone of the attributes of passive dosinetry
and biononitoring and a review of studies that have
been published as well as proprietary studies and sone
of the physical chem cal properties, netabolism and
things like that that are involved in conparing these
different studies. Finally a statistical analysis,
concl usi ons and sone of the |essons that we've | earned
fromthese conparisons.

Passi ve dosinetry and bi ononitoring go back
to the md-50s and correspond to the tine of the
I ntroduction of the organophosphate insecticides where
there was concern about acute toxicity.

These earliest neasures of passive dosinetry
and biononitoring were industrial hygiene tools, they
were done nore qualitatively than quantitatively and
t hat changed, the paradigmthat we assessed risk with
changed in 1983 with the issue of the National Acadeny
of Science Report that established quantitative
nmeasures for exposure assessment. And we have gone
froma tinme when we were trying to prevent acute
toxicity now to preventing the possibility of no
toxicity. W've gone fromcases of toxicity in the
field to a hundredfold below that with uncertainty for

intra and interspecies factors, and are now entering a
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new era where we're tal king about | ooking at the 95th

percentile at a hundredfold below the no affect |evel.
Next slide.

Recent|ly questions have been raised regarding
the validity or the trueness of passive dosinetry as a
measure of exposure. And I'd like to give an
I ntroduction to the generic use of passive dosinetry
and a discussion of the criteria that we have used for
bi ononi toring, and then a conparison of the results of
t hese two net hods. Next.

The passive dosinetry net hodol ogi es have been
codi fied, they were standardi zed starting here in 1975
Wi th patch dosinetry by the Wrld Heal th O gani zati on.
It was updated in 1982 for whol e body dosinetry and
t here have been a series of FIFRA guidelines
establ i shed for passive dosinetry. In 1986 for handl er
or m xer/| oader/applicator exposure nonitoring. In
1997 those guidelines were updated for reentry workers
and residential exposure and in '97 the OECD i ssued
gui dance docunents for passive dosinetry. Next.

The Pesticide Handl ers Exposure Database has
been di scussed extensively today. So I'll try to
mnimze the reiteration here. But basically it was
I ssued in 1992, reissued again with additional studies

in '95 and these studies tended to be ol der, npbst of
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1 them were non- G.P and as EPA has previously indicated
2 there are 37 distinct exposure scenarios that are
3 wthin the Pesticide Handl ers Exposure Dat abase.
4 The primary nethods used for assessing dernal
5 exposure was patch dosinetry and inhal ati on nonitoring
6 was typically done with personal inhalation nonitors.
7 Face and neck exposures were typically done with patch
8 dosinetry in these studies and hand exposure as EPA has
E 9 just discussed ran the ganut, there were a variety of
LL] mie met hods. Hand washes with a variety of solvents,
E 11 gl oves, et cetera.
: 12 Now, one of the interesting things about the
g 13 Pesti ci de Handl ers Exposure Database is that two thirds
a 14 of the dermal neasures of exposure in that database are
w 15 below the limt of quantification. The LOQ varied by a
:-_. 16 hundred thousand fold between these studi es and
=) | 17 reflected in part the age of the studies and the
E 18 ability to detect different materials at the tine the
u 19 studies were conducted. Mst of the studies didn't
-EI 20 neasure all body regions and as a result we, in trying
ﬂ 21 to assess exposure, have added body parts from
o 22 different individuals in order to cone up with a whole
w 23 body whi ch we call conposite bodies.
g 24 There are other synonyns for this. But the
25 bottomline is that it's very difficult to get a useful
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nmeasure of variability fromthis type of data. So for

the nost part the Pesticide Handl ers Exposure Database
restricts the analysis to evaluation of central
t endenci es.

More recently the AG Handl ers Exposure Task
Force has generated generic exposure data that follows
many of the nethods that have been established in the
Pesti ci de Handl ers Exposure Dat abase, but inproves on
that paradigm Next.

Now, basically for estimating total exposure
I n these passive studies, use the m crograns of
exposure neasured on a whol e body inner dosineter and
the mcrograns fromthe handwash, the anount of
material fromthe head and neck and inhal ation. Next.

Now absor bed dosage is cal cul ated by addi ng
I n a conpound specific dernmal absorption fraction. So
the data, whether it cones fromthe Pesticide Handl ers
Exposur e Dat abase or whether it cones fromthe AG
Handl ers Exposure Database, is nornalized dermal or
i nhal ation to m crograns of exposure per pound of
active ingredient applied. Miltiply that by the pounds
of active ingredient used in a particular study by the
fraction of absorption through the skin, add to that
t he inhal ati on dosage which is also derived froma

normal i zed val ue to pounds applied, and divide by body
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wei ght to get absorbed dose.

Now, this is the critical conparison, this is
what we use for conparison to biononitoring which is
al so an absorbed dose. There are a nunber of exenplary
passi ve dosinetry biononitoring exposure studies that
I'"d like to overview today and show you the results
from These are a list of the studies in this slide.
They include a variety of handl er exposure nonitoring
studi es, but they also include sone reentry studies
such as |l ow crops, scouting, citrus pruning, citrus
harvesting and an indoor study which is, actually two
I ndoor studies which involved jazzercise. Next.

Now t he requirenents for a useful passive
dosinetry study are ones that are able to neasure both
I nhalation in the breathing zone of the individual
that's being nonitored as well as the dernmal conponent
whi ch includes both a dermal dosineter as well as hand
washes and a neasure of head exposure, head, neck and
face exposure which can be done with either a patch or
wi th washes and w pes.

We need to have an anal ytical standard and a
good anal ytical nethod that allows low limts of
detection. And it's inportant to enphasize that in
t hese studies, especially where we're | ooking at

concurrent passive dosinetry and biononitoring, where
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they are done at the sane tine, that there no

addi ti onal | ayers of clothing beyond that required by
the Worker Protection Standard or the |abel. Next.

Now for biononitoring studies there are a
nunber of desirable attributes and the ones that we've
|isted here we say are desirable, they' re not absol utes
but if we get outside of these paraneters it becones
problematic. One thing that is required is a know edge
of the kinetics of excretion. W need to know what the
nmet abol i sm and excretion is in humans or sone hi gher
primate. | can't tell you the nunber of tines | have
made the m stake of using rodent netabolites and trying
to assess exposure. And this is a real problem when
going to a higher manmal because sonetines the pat hways
for netabolismare radically different. It's hel pful
to have a urinary netabolite that's at | east 30% of the
absorbed dose. And we're going to discuss a few
exanpl es where we've got 8%to 12% Those are stil
doabl e.

There are sone exanpl es that we have excl uded
that are as low as a tenth of a percent and we feel
that those are not possible to nake a reasonabl e
conparison. Metabolite excretion has to take pl ace
over a relatively short interval, a half life of two

days or less in order to capture a significant
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1 proportion of the total excretion in a reasonable

2 period of tinme. Especially if you' re |ooking at 24

3 hour col |l ections.

4 This is an inposition on people that are

5 doi ng these studies or involved in the studies,

6 I nvolved in the collection and you don't want to inpose

7 any | onger than necessary. Now netabolites need to be

8 stable in urine and we need to know how t he exposure
E 9 occurs. That is, were these exposures study state? In
LL] mie ot her words, we know the person was exposed before we
E 11 began nonitoring and they continued to be exposed
: 12 through the nonitoring period, or was their exposure
g 13 limted to just the tine that we started the
a 14 col |l ection?
w 15 Again for these biononitoring studies it's
:-_. 16 very hel pful to have no additional |ayers of clothing
=) | 17 beyond what is normal. And what |'m going to describe
E 18 are studies in which individuals have been nonitored in
u 19 t hese concurrent passive dosinmetry and bi ononitoring
-EI 20 situations where they have their normal work cl othing
ﬂ 21 which is long sleeved shirt, long pants and briefs and
o 22 at-shirt as the inner dosineter.
w 23 Alternatively we can take an outer dosineter
g 24 and apply a clothing protection factor or penetration

25 factor to that to estinmate the anount going through the
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clothing. But either way we're using nornmal clothing,
not hi ng beyond that with these passive dosinetry
bi ononi toring studies concurrently done. Next slide.

Now i n addition to concurrent studies there
are a couple that we're going to tal k about today that
wer e consecutively done where we had passive dosinetry
done in the sane cohort of individuals that
subsequent|ly had biononitoring done. |It's desirable
fromour perspective to do this concurrently because
under concurrent conditions you know that these people
are bei ng exposed to the sane dosing scenari o, whether
it's handling a chem cal or post-application exposure.
And we're capturing that exposure by the passive
dosinetry and biononitoring at the sane tine.

Al ternatively you can use individuals, the sane

I ndi vi dual s where you' ve neasure themat one tinme with
a passive dosineter and you mght want to do this, and
there are a couple of cases we'll tal k about, where
we're interested in extrapolating this data to
residential exposure.

And so we put two |layers of dosinetry
garnments on the individuals in the consecutive case so
that we can find out what went to all portions of the
body and then subsequently did biononitoring using

normal clothing configuration. There's alittle

Page 98
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1 greater uncertainty associated wth passive dosinetry
2 and biononitoring that's done consecutively than done
3 concurrently just because you can't assure that it was
4 exactly the sanme exposure scenario. It mght be very
5 simlar in handling the sane anount of material and in
6 trying to engage in the sane activities, but it won't
7 be exactly the sanme. Next.
8 Now t he concurrent passive dosinetry and
E 9 bi ononi toring study designs involved primarily garnent
(8] | 10 dosineters. There is one case where we used a study
E 11 that had patch dosinetry, |I'll point that out. Most of
: 12 these studies were done nore recently, that is 1990
g 13 vintage, plus. VMrtually all of these-studies that
a 14 we're going to discuss that were passive dosinetry and
w 15 bi ononi toring concurrent, were done under good
:-_. 16 | aboratory practices. Inhalation was nonitored in the
=) | 17 breat hi ng zone for nost of these studies, there are a
E 18 few exceptions where exposure fromthe inhalation route
u 19 was expected to be very |ow or nonexistent, and it
-EI 20 wasn't taken. In virtually all cases face and neck
ﬂ 21 w pes were used or occasionally hat patches. Hand
o 22 washes were used in nost cases. And in virtually all
w 23 of these studies there was a high | evel of
g 24  detectability, both in the urine as well as the passive
25 dosi neters. Next.
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Now of the 34 studies that we | ooked at, and

these were both proprietary as well as published
studies, 14 of the studies we found to neet the
acceptability criteria that | outlined in the previous
couple of slides. 9 of those were proprietary studies,
5 were published studies and 13 out of 14 of these
"accept abl e" studies used dosinetry garnments. One of
them was a patch dosineter study. And 12 out of 14
were concurrent as opposed to consecutively nonitored.
Now, |I'd also like to point out that in |ooking at

t hese 34 studies there were other studies that were not
i ncluded. One of those was the Propinyl study that EPA
mentioned. In that particular study the netabolismwas
done in rodents and we felt that it was not a useful
study for conparison to passive dosinetry. Next.

This slide outlines studies in the concurrent
passi ve dosinetry and bi ononitoring studies, the nature
of the pesticide that was used in the |eft hand col um,
and then the next colum over shows the human der nal
absorption that was neasured at the | owest dose in the
studi es where nmultiple dosages were neasured. And as a
conpari son, the next colum shows the rat dernal
absorption for those sanme conpounds and you'll not that
as is typical, rats, when used as a nodel overestimte

dermal absorption for humans, they tend to have nore
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perneabl e skin. In nost cases the rat is the nodel of

choice, that's what's used to generate regul atory data
and so that represents one of the sources of
conservati sm when we estinmate absorbed dosage fromthe
existing data. W also show here the netabolite that
was specifically collected in each one of these
nonitoring studies and in the far right hand col um
give an indication of the excretion after nultiple half
lives. Next.

Now, what we would like to discuss today is
the validity of passive dosinetry as a neasure of
exposure. And Webster defines valid as having | egal
force, which is certainly useful in a regulatory
setting or based on evidence or sound reasoning. A
valid study or a valid nethodol ogy should give
sonething that's reliable, that approaches reality,
that's not overly conservative.

Now it's the AG Handl ers Task Force position
that it's difficult if not inpossible to isolate a
particul ar portion of the body and validate exposure
recovery to that portion. And that would be areas such
as the hands, face or neck. The renoval efficiency
studies that are frequently done, sone of those that
have been recently cited in the literature, have

probl ens wth study designs.
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They have short periods of application

typically followed by wash off, they don't sinulate
what occurs in a working environnent, they don't have
sone mitigating factors that woul d either prevent
absorption, like the plant materials, grease, the
equilibriumsituation that occurs over an extended
peri od when you' re exposed to a recurring source. But
all of these nethodol ogi es, the hand washes, the face
W pes, the whol e body dosinetry can be validated as a
whole if we |l ook at a conparison of concurrent passive
dosi nmetry and bi ononitoring. Next.

That is, if we |look at biononitoring and we
find a dosage for a particular conpound or a particular
scenari o, we conpare that to the passive dosinetry dose
estimated under that sane set of conditions, applying a
conpound specific dermal absorption factor and they
come out about the sane, then we have a valid
nmet hodol ogy. Next.

Now t he nethod that was used for cal culating
dose for biononitoring invol ved sunm ng the anount of
nmetabolite that was excreted and correcting for the
stoichionetric difference between the nol ecul ar wei ght
of the parent versus the netabolite, and correcting for
the fraction excreted over the period of tine for which

the urine was coll ected and dividing by the body
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wei ght. Next.

Now from the perspective of validating
passive dosinetry with the concurrent biol ogical
nonitoring we're going to |l ook at ratios of central
tendenci es fromeach of these nethodol ogies. W're
al so going to |l ook at the possible influence of dernal
absorption on this ratio of passive dosinetry to
bi ol ogi cal nonitoring. And finally to | ook at the
rati o over a nunber of different conpounds and
scenari os. Next.

Now the data that's shown in this graph are
data fromthe Pesticide Handl ers Exposure Dat abase
which is shown on the x axis and sone data fromthe
Qut door Resi dential Exposure Task Force. These are
central tendency values and they are conpared to data
from bi ol ogi cal nonitoring studies where the sane
anount of material was handled in both studies.

So the individuals, even though they cane
fromdifferent studies, the results were normalized to
t he sane anount of material handled. And you can see
the centerline, the solid line, which represents a 1 to
1 correspondence of passive dosinetry to biononitoring.
The dotted lines represent a plus or m nus 3x
difference fromthat centerline of equivalence. Next.

Now i n mani pul ati ng the data, standardi zing
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the data for biononitoring studies, or passive
dosinetry nonitoring studies that were conpared to
bi ononi toring, we nade sonme nodifications fromthe
assunptions that were in the original papers that were
either proprietary or published. And these are
critical because sone of theminvolved for exanple,
respiration rate where we adjusted all of the
respiration rates to a uniformvalue of 16.7 liters per
mnute. In the studies as they appeared, published or
proprietary, they were 12 to 29 liters per m nute.
"1l just point out that at 29 liters per m nute,
soneone sitting on a tractor woul d hyperventil ate and
woul d be incapable of performng their-job. But this
was a regul atory assunption that was in common use for
a nunber of years.

Bi ononitoring data were consistently
estimated using a conbination of stoichionetry as |
I ndi cated and a percent excreted in urine after
multiple half lives. Dermal absorption was adjusted in
the case of Chlorpyrifos to a single value of 3%
because in the studies as published or as printed they
ranged for that particular conpound froma |ow of 1%to
a high of 9.6% reflecting the opinions of the various
authors. 3%is the value that's historically been used

for regul atory purposes, that's the value that we used
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for all of the studies involving Chlorpyrifos.

In two fo the studies where we had concurrent
bi ononi tori ng and passive dosinetry, where only an
out er dosineter was used and they wore underwear but we
did not neasure the exposure on that underwear, we only
| ooked at the exposure on the outer dosineter, a 10%
cl ot hing penetrati on value was assuned. This is very
consistent with data that has been accunul ated by the
Antim crobi al Exposure Task Force which shows a range
of 8% to 12% So we took about the m ddl e of that
range. Next.

Thi s graph shows the individual data points
for concurrent passive dosinetry and bi-ononitoring
where the exposure from biononitoring i s shown on the X
axis from passive dosinetry on the y axis and each one
of these points represents an individual. So this is
all of the data fromall of these studies conbi ned and
you'll see that they fall above and below this |ine of
equi val ence that's been drawn in where there woul d be,
if it fell exactly on the Iine, the sane dose derived
from bot h net hodol ogies. You can see that there's
perhaps a slight bias to overesti mate from passive
dosinetry, but it falls on both sides of the line.

Next .

If we look at the ratio of passive dosinetry




-
<
L
=
-
O
o
(@
L
>
—
- -
o
o
<
<
o
L
2
=

FIFRA SCIENTIFIC ADVISORY PANEL (SAP) 1/10/07 CCR # 15351-2

© 00 N o o b~ wWw N P

N D N D NMDMDDN P P P PR R
aa A W N P O ©O 0O N O O M WO N P O

Page 106
to bionmonitoring for these studies, again by

I ndi vidual, as a function of the dermal absorption
factor used for the different conpounds that were

i nvol ved in these studies, we can see again that
there's data that falls above and below this |ine of
equi val ence, the geonetric nean ratio for all of these
data points is 1.2 so there's a slight tendency to
overesti mate from passive dosinmetry. Next.

Listed in this slide are, again the ratio of
passive dosinetry to biononitoring and we've just shown
chronol ogically, the studies and the individual data
poi nts fromeach one of those studies to denonstrate
that there is no particular bias in the results for
passi ve dosinetry to biononitoring as a function of
time or study. Next.

I n conclusion we feel that the data
denonstrate that passive dosinetry does not
underestimate the actual absorption or exposure as
denonstrated or as neasured frombiononitoring. It's
not biased and yields an estimate of absorbed does
that's very simlar to biononitoring. As a result of
that we feel that passive dosinetry as a whole has been
validated. And again we reiterate that it would be
very difficult, if not inpossible, to validate these

I ndi vi dual neasures that are used in passive dosinetry,
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such as handwash, face w pe, et cetera. Next.

And finally the | essons | earned here,
regardl ess of whether we're tal ki ng about passive
dosimetry using patches, that is fromthe Pesticide
Handl ers Exposure Dat abase or fromone of the studies
that we utilized in the concurrent passive dosinetry
and bi ononitoring, or using whole body dosineters, the
absor bed dose from biononitoring and the absorbed dose
fromthese passive dosinetry are very simlar.

Bi ononi t ori ng however can only be done with a very

| imted nunber of conpounds because we only have a
limted nunber for which we have conpl ete absorption
di stribution, netabolismand excretion-data.

Finally, the dermal route is the predom nant
route across a variety of conpounds, a variety of
scenarios. Approximately 70% of the absorbed dose is
attributable to the dernmal route of exposure for these
relatively | ow vapor pressure conpounds. Thank you.

DR. HEERI NGA: Thank you very nuch Doct or
Ross. And before we nove on with the additional
segnents of the presentation |I'd like to offer the
opportunity for the panel nenbers to ask a few
questions. Doctor Handwerger.

DR. HANDWERGER: I n your discussion you

presented all people as equal, but |I'mnot convinced
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that the bionetabolismof a 60 year old African

American male is the sane as a 22 year old Hi spanic
Anmerican female. |'malso not convinced that a 25 year

old mal e on anticonvul sions or anti depressants or any
drug necessarily netabolizes a particul ar substance the
sanme as soneone who is not on the sane drug. | think
there are a ot of internal cellular variables that
have not been taken into account. Though your

di stributions, your correlations are excellent when you
| ook at hundreds of individuals there is a |ot of
scattering of the results. And do we know nore about

t he people who don't correlate as well as those that
do? | would hope that the database woul d incl ude

t hi ngs such as sex, sonething about the nedical

hi story, the age and so forth, because | think in your
anal ysis all people were treated as equal and all
peopl e are not equal .

DR, RCSS: That's a very good point. You
know, in response to that | think it's, would be useful
to point out that a high proportion of the individuals
I nvol ved in these studies were nales, and that
typically for whatever reason in the absorption,

di stribution, netabolismand excretion that are done by
I ndustry anyway, nost of the participants are al so

mal es of about the sane age range as the workers.
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They are also typically screened to not be

nmet abolically induced so that we're not | ooking at
people that are in any kind of heavy drug regi nen, non-
al coholics, et cetera.

So sone of that variability that you're
concerned about | think is not there. But the sex and
the age and to a degree the ethnicity of these
individuals is known, it's recorded, | don't think that
iIt's ever been | ooked at, you know, in any kind of
systemati c fashion.

DR. HEERI NGA: Doctor Barr and Doct or

Chanber s.

DR. BARR: Thank you for -that nice
presentation. | actually want to reiterate what he
says. | think in the real world you're going to find a

| ot nore variability. These are controlled popul ati ons
with, you know, a fairly small range of age and a snall
range of ethnicities and so | think that you' re going
to find alot nore variability in the real world.

| have a coupl e of questions regardi ng sone
of your slides. Most of the slides didn't have what
chem cal you were tal king about on them Wen you
| ooked at the biononitoring dose versus the passive
dosi neter estimate, were those all TCPY or TCP

Chl orpyrifos or were they a conbination of those
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chem cal s that you had on one of the first slides in

your presentation?

DR ROSS:. Those were a conbination of all
of the chem cals.

DR. BARR So you applied the sane
correction factors to each chemcal? Assum ng, you
know, assum ng 10% br eakt hrough and all of this stuff
to each chemcal, for each different chem cal ?

DR, RCSS: In the case where we had a
consecutive, or concurrent with the outer dosineter

DR. BARR: Uh- huh.

DR ROCSS: there were two cases |ike
that, we used 10%

DR, BARR (kay.

DR ROSS: Regardl ess of the chem cal.

DR, BARR (kay.

DR, RCSS: But in each case we adjusted
absor bed dose by the chem cal

DR. BARR And by the pharmacoki netics of
t hat chem cal ?

DR. RCSS: Right, by the kinetics of that
particul ar conmpound.

DR. BARR (kay. A couple of other
questions. For Atrazine you neasured the

chlorotriazines. |'massumng then you neasured j ust
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the Atrazine and the docul ati on products and no ot her

chem cal s there when you used those estimtes?

DR ROSS: No, | believe there were three.

DR. BARR Three, so three.

DR, RCSS: | think Mercapturate was one of
t hem

DR. BARR Well there's a great deal of
variability with Atrazine netabolism dependi ng upon
t he exposure scenario especially and | find it hard to
bel i eve that biononitoring and passive dosinetry
conpared that well.

The other question | had is you had on one
slide Cypernethrin for Cyfluthrin and then the
netabolite was the 440 3pba and so were you using
Cyper et hrin pharmacoki neti cs? Yeah, pharnocokinetics
to estimate Cyfluthrin exposure, is that

DR. RCSS: No, the other way, well, yes.
W were using Cypernethrin pharnmacokinetics

DR, BARR (kay.

DR RCSS: for Cyfluthrin, that's
correct.

DR. BARR Well | was just, | was anmazed
at the way you data greed because before | cane to this
neeting | have never seen biononitoring data and

passi ve dosinetry data agree so well. Those are ny
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comrent s.

DR HEERI NGA: Doct or Chanbers, | believe
you were

DR. CHAMBERS: Just to clarify, the
fraction excreted data, that canme from hunman ADVE
st udi es?

DR ROSS: Yes.

DR HEERI NGA: Doctor Ross, | guess Doctor
MacDonal d has a questi on.

DR. MACDONALD: Yeah, the graph on slide
22, is that in the advance material we were sent or is
t hat sonet hi ng additional ?

DR ROSS: Onh, that is from anot her
report. You were provided the report, let's see, the
report is entitled, it's entitled, Passive Dosinetry
Data Derived from Qutdoor Residential Exposure Task
Force and Pestici de Handl er Exposure Dat abases,
Conparisons to Biononitoring Data. So it's an
| ndependent report.

DR, MACDONALD: Ckay, and is, | think the,
the two graphs show ng the very strong correl ation
al ong the diagonal are very convincing argunents but
| i ke sone other people here I'"ma bit surprised at how
good the agreenent is, so l'd really like to see nore

docunentation, in particular the, for exanple slide 22,
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what was the sanple size in each nean zone? Because

that's also going to pull it into a nore consistent
pattern. So | would certainly |ike nore docunentation
on those two pictures.

DR. HEERI NGA: Doctor Ross, Steve Heeringa
here, 1'll just ask a question which I think probably
needs to be asked in general scientifically. You went
t hrough a protocol, a process to review 34 studies and
to choose 14 which show up in this graph and 20 were
elimnated. Cdearly in that review people knew or had
I nformati on on what these relative dosinetry and
bi ononi tori ng val ues were.

How did you handle that -in your review?
| know |'m putting you on the spot but |I think it's
probabl y sonet hi ng 20 studies were elimnated from
this graph

DR RGSS: Uh- huh.

DR, HEERI NGA: and in terns of criteria
and scientific objectivity, how did the task force
approach that?

DR, RCSS: That's a very fair question.
Actually the sunmary of those studies that were
elimnated for a variety of reasons is in Table 7 or
the conplete witeup

DR HEERI NGA: Yes, uh-huh.
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DR, RCSS: And, you know, the reason for

exclusion is given in the far right hand colum. And
It varies. There were a nunber of studies that were
excl uded because there wasn't prinmate netabolism
avai |l abl e.

DR HEER NGA: Ri ght.

DR ROSS:. You know, one of the studies
that | did is included in that conpilation. As I
I ndi cated previously |'ve been burned by assum ng t hat
primate and rodent netabolismare the sane and only to
find out later to ny enbarrassnent that they are very
different.

DR. HEERI NGA: Ckay, thanmk you for
rem nding nme of that table. | actually did see that
and | had forgotten |I'd | ooked at that. So that, again
| think it's just inportant to get that out here, to
establish again the nature of those criteria for
excl usion. Doctor Portier.

DR. PORTIER |If you could put up slide
26. One of the paraneters that could actually nake
this better, and the one that | have the | east
understandi ng of where it conmes fromis the fraction
absor bed.

You know, if | went through there's |ike

three or four of these studies that seemto be way off
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the mark and I, you know, |ike the Humi cutt study and

you ask, did they just get the fraction absorbed w ong?
If I tweaked it up so all of those points would nove
right up the one or the other one? The other
paraneters in this conparison seemto have pretty firm
f oundat i ons.

Can you explain a little bit nore where the
fraction observed nunbers cone fron? The 10% | nean,
you know, maybe 10% s not right for that chem cal under
t hose situations --

DR RCSS: Wel |

DR PORTI ER: or is that, I'm m ssing
sonet hi ng here?

DR ROSS: | think there's sone confusion
here because the 10% was cl ot hi ng penetrati on but we
applied a dernmal absorption fraction, that anmount
getting to the skin of anywhere from!| think 1%to, |
don't know what the hi gh was

DR PORTIER 9% 1% to 9%

DR. ROSS: R ght, we've got it in one of
the earlier tables. And that was applied on a conpound
speci fi c basis.

Now, in many of those cases there were
mul ti ple doses tested in the individuals where the

dermal absorption was tested and we typically took the
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hi ghest dernmal absorption value of two or three val ues

that were tested.

And typically the testing is done to sinulate
a range of exposures that m ght occur in a working
environnent, all the way from you know, a reentry
situation to sonebody handling a concentrate. And so
t he values that we used tended to bias the, if
anything, bias the estimtes of passive dosinetry a
little high.

DR PORTIER | guess | need a little bit
nore. How did they actually determ ne that nunber?

" mnot a toxicologist so naybe at | unch

DR, RCSS: Ch that, I'msorry

DR. PORTI ER you know, what |'m saying
because that seens like a hard thing to get there. |
nean | could see fromthe biononitoring you could kind
of back cal cul ate what, you know, and under a | ot of
controls, you could back cal cul ate what was dernmal |y
absor bed but how do they get that nunber otherw se?

DR. ROSS: This nunber is taken directly
fromtypically human purposeful application studies in
which a known area is delineated, typically on the
vol ar surface of the forearmand material applied in a
known concentration, it's normally radial | abeled,

there are a few exceptions. Actually Chloropyrifos was
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1 one of the exceptions. But in nost cases it's radi al

2 | abel ed so that they can foll ow the dosage and, you

3 know, account for everything that was applied, renoved

4  and excreted.

5 DR. HEERI NGA: Cynt hi a Hi nes.

6 DR HNES: I'msorry to beat a dead horse

7 here but | just want to be absolutely clear on howthis

8 passi ve dosi nmetry was conducted concurrently. So we
E 9 have an i nner dosineter process and an outer dosineter
LL] mie process. And would you state again for the inner
E 11 process what the worker was actually wearing and what
: 12 itenms were then anal yzed for the dermal exposure for
g 13 both the inner and outer process?
a 14 DR, RCSS: Ckay, that's a very good
w 15 question. For the workers concurrently nonitored wth
:-_. 16 an inner dosineter, the dosineter that was anal yzed for
=) | 17 the skin surrogate was the t-shirt and briefs, okay?
E 18 In addition to that | also |looked at the area fromthe
u 19 sl eeve down, so the upper armand forearm to which a
-EI 20 clothing penetration factor was applied to get to the
ﬂ 21 ski n.
a8 22 DR. HI NES: Because they had | ong sl eeved
w 23 shirts on?
g 24 DR. ROSS:. They had | ong sl eeve shirts

25 wth a t-shirt underneath.
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1 DR. H NES: Right.
2 DR ROSS: So in those cases there was
3 DR. HINES: Is that how the | egs were
4 handl ed as wel | ?
5 DR ROSS: Correct, yes.
6 DR. H NES: Ckay, now the outer, could you
7 go through that?
8 DR ROSS: For the outer dosineter studies
E 9 the entire outer dosineter was anal yzed and an assuned
LL] mie cl ot hing penetration of 10% was applied to everything
E 11 that was on the outer dosineter.
: 12 DR. HNES: And they had their regular
g 13  work clothes underneat h?
a 14 DR, RCSS: Correct. Well, underwear, yes.
w 15 DR HI NES: Just underwear, no
:-_. 16 DR ROSS: Just underwear.
=) | 17 DR, HINES: kay, so it was a dosineter
E 18 and under wear
(ad |19 DR. ROSS: Correct.
-l-'I 20 DR. HI NES: no t-shirt. Gkay. A full
ﬂ 21 body dosineter, their underwear and no t-shirt?
o 22 DR ROSS: And no t-shirt.
w 23 DR. HI NES: Right.
g 24 DR ROSS: Right.
25 DR, HEERI NGA: Doctor Lu.
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DR LU Yes. | heard it said by Doctor

Heeri nga yesterday that all the discussions outside
this roomshould be disclosed. And sone of the panel
menbers actually gathered together at the dinner table
| ast night to continue the discussion and one of the
topics was that we wonder how a so called generic

dat abase can be established for the purpose of these
topics. By listening to your presentation, again this
I's ny understanding, | just want to double, | don't
want, | just want to nmake sure that that's correct, by
conparing the passive dosinetry data to the

bi ononitoring data, regardless of how you do it, you
find a very good consistent, you find a very good
correl ations, therefore the conclusion made by the task
force is that we don't have to worry about individual

| ocations of the passive dosinetry data as |ong as we

use the whol e body dosinetry, that nunber alone wll be
sufficient to say use for those calculations. Is that
sonmewhat

DR ROSS: That's

DR LU cl ose enough?

DR ROSS: That's correct.

DR, LU ay. The question is, yesterday

sonebody from your group presented the whol e body

dosinetry figures that kind of, you have 6 regions,
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right? Like arns, back and ny question to the Agency

actually earlier prior to the presentation was, how are
you going to process the sanples? Say at the end of
the study period the person has the whol e body

dosi netry and obvi ously the person has to take the
dosinetry off, are you going to cut the 6 regions and
analyze individually and add it together? O

DR ROSS: That's correct.

DR LU kay, so the questionis, it's a
big surface area, it's made of cotton so it takes up a
| ot of solvent to extract a conpound.

DR ROSS:. That's right.

DR, LU Don't you worry-about a limt of
det ecti on?

DR. RCSS. That's part of the nethods
devel opnent in choosing your surrogate conpound. You
have to be very careful in going into one of these
studi es that you can get down to the limt of detection
t hat you need, know ng that when you extract these
| arge surface areas and you're generating | arge vol unes
of solvent, that you can get down to these |Iow | evels
of detection. | nean we're | ooking at nanogram per
centinmeter squared, or less, detection limts.

DR LU Well | think, well, we can talk

about this later this afternoon during, in our
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di scussi ons.

DR HEERINGA: W wi || have opportunity.
Thank you, Doctor Lu. At this point |I think what I'd
like to do is to nove on to nmake sure that we get in
t he bal ance of the conponents for the presentation.

And | think that Curt Lunchick is going
to do the next segnent of this presentation and then
Doct or Baugher after that | believe.

MR LUNCH CK: That's correct and | want
to again thank the panel for the opportunity to present
the Task Force position. | think the discussions that
we've had so far this norning have been very
enl i ghteni ng and very good.

What | want to do is kind of nove what we've
been hearing into a regulatory risk assessnment and how
this type of information gets used and the Task Force's
position on what we're hearing in regards to how our
data woul d be used by the different agencies in North
Anerica to conduct a risk assessnent and what we think
t he proper conclusions are. Go to the next slide.

The charge questions that we're | ooking at
right now, in addition to whether there is a need for
addi tional data, basically boil down to whether we
shoul d be adjusting any part, individual part of the

passi ve dosi netry net hodol ogy, the hand nonitoring, the
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whol e body dosinetry as your breakthrough.

W' ve | ooked at different studies, we've
clearly | ooked at this conparison of passive dosinetry
to biological nonitoring to determne if the
nmet hodol ogy as a whole is consistent and i s not
systematically underestimati ng what we consi der to be
the true absorbed dose neasured through biol ogi cal
nonitoring. And obviously one of the options that the
Agency has presented is to make no adj ustnent based on
this correlation that we are seeing. Next slide.

John raised this issue and | wanted to
enphasi ze it because | think we need to nake a very
clear distinction between the issue of -efficiency
versus validation. W' ve seen data presented by the
Agency, | ooking at the renoval efficiency of pesticides
fromthe hands with different techniques, be it rinse
ai ds or touching tubes, et cetera.

That clearly gets in to whether the
percentage of material you're renobving is high, |ow or
in between. Wiat it does not get at is whether any one
method is nore or |ess accurate in regards to the
prediction of the true absorbed dose. And I think as
t he panel deliberates the charges questions it needs to
keep this in mnd and differenti ate between efficiency

and validation. You can go to the next slide.
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Clearly |I think we saw, | think the Agency

did a good job in its presentation that there's a | ot
of stuff going on when we're | ooking at what's goi ng on
in the field in hand rinses, glove dosineters, whatever
and if you look at the data as a whole it was hard to
tell if there was any real consistent difference.
There's a tendency to think that cotton gl ove
dosi meters give you slightly higher residues than a
hand rinse which give a slightly higher residue than
t he hand w pe, but even that is questionable as to
whether there's a difference of if it's consistent.
And the Task Force, we have standardi zed our hand
nmoni tori ng net hodol ogy with a hand wash whi ch adds a
physi cal renoval process conpared to a rinse where you
may j ust pour water or whatever nonitoring material
over the hands.

That said, | think again one has to keep in
m nd, | know everybody including the Task Force wants
to ensure that whatever our nethods are, we are not
underestimating the cal cul ated absorbed dose and
henceforth, risk. But we also have to be careful, and
as Doctor Baugher is going to present, higher estimates
t hrough sone of these nethods may not actually be the
best. Hi gher dermal residues nmay not be nore accurate,

they're definitely going to be higher and obvi ously




-
<
L
=
-
O
o
(@
L
>
—
- -
o
o
<
<
o
L
2
=

FIFRA SCIENTIFIC ADVISORY PANEL (SAP) 1/10/07 CCR # 15351-2

© 00 N o o b~ wWw N P

N D N D NMDMDDN P P P PR R
aa A W N P O ©O 0O N O O M WO N P O

Page 124

overestimate conpared to others, but as Doctor Ross was
showi ng, in validation you want sone | evel of accuracy
t here.

And | think this is consistent wth what the
Agency has concl uded too on page 82 of its subm ssion,
that if you | ook at these hand rinse efficiency
studies, the results are equivocal in determning if
one is better than the other, it consistently gives
hi gher residues. And frankly that was consistent with
our selection criteria we discussed yesterday where we
did not make a preference in review ng existing study
data. Next slide.

Qur position therefore is, and again this is
the other inportant point, you have to | ook after what
we are doing in estimating the total exposure in
absor bed dose, that you ve got to |look at the
nmet hodol ogi es conbi ned, the whol e body dosinetry, the
face and neck w pes and the hand washes. Qur nethods
follow, do follow the EPA Cuidelines, we are providing
consi stency in our new studies that we're conducting
wi th doi ng the handwash net hodol ogy.

And that, if you | ook at these conparisons of
dermal exposure or the absorbed dose cal cul ated from
t he conbi ned dosi netry, hand washes and, or hand

exposures and face and neck w pes, adjusting for human
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dermal absorption, and it's inportant to note, renenber

that in these ratios you're seeing it is human der nal
absorption we are using, that we are getting very good
correlation with the absorbed dose cal cul ated by the
bi ol ogi cal nonitoring.

W found it interesting that the anal ysis we
did was comng up with a ratio very simlar to the one
that the regul atory agencies did, although they were
done i ndependently. Wich again raises the question,
I f the nethodol ogy as a whole is considered accurate
for the purpose of calculating the total absorbed does,
t hen why do an adjustnent for hand exposure even if
It's a small adjustnent? The question-needs to be
considered, is it necessary?

That said, we think there may be situations
where determ ning the hand rinse efficiency is
I nportant. They're not the situations the Task Force
Is going to primarily |look at, but if one of the
menbers i s | ooking at hand exposure by itself for
conpari son of say exposure mitigation with different
types of gloves or in other ways conparing just hand
exposure, this issue of making sure those exposure
val ues by thensel ves where you've got high efficiency
of renoval, that the values you['re getting are

reflective of what's on the skin, then we see
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situations where | ooking at the hand rinse efficiency

may be inportant.

But for what we're doing, again with tota
dermal exposure estinates we feel the nethodol ogy has
been validated to a degree that we have confidence in
its ability to predict the absorbed dose when adj usted
with dermal, human dernmal absorption.

The other issue that was raised is maybe to
| ook at a well established chem cal where we know t he
human ADME val ues and to determne if any breakthrough
of the whol e body dosineter is occurring. This is an
interesting idea | think conceptually, it nakes sense.
The problemis, and we saw this this norning in Doctor
Beauvai s' presentation and | think in sone of the
di scussions that are being raised here. There is a |lot
of conplexity in what's actually going on out in these
fields.

This is not a controlled circunstance by any
neans when we go out and do a field study. Individual
variability in how products are netabolized, | nean
there's differences in the exposure to different parts
of the body which would affect dermal absorption. |
guesti on whet her we have enough accuracy to take the
absorbed dose in this type of situation, subtract out

I nhal ati on exposure, account for the hand exposure and
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face exposure and accurately determ ne whether there's

any significant breakthrough comng unless it's pretty
significant.

And frankly, with it being under the nornal
work attire and wwth the | evels of exposure we're
seeing, saturation or those type of situations really
aren't occurring. So again, | think we concur with the
Agency that on the whole the potential breakthrough of
a whol e body dosineter is probably very small, it may
occur to sone degree, but with the overall accuracy
that we're looking at here it probably does not require
| ooki ng at concurrent bionmonitoring to see if we could
adjust. You can go to the next slide. -

And | think the Agency concluded it very well
In its subm ssion where it states that, you know, the
der mal absorption during sanple collection and
br eakt hr ough t hrough dernmal dosineters does not, you
know, it's unlikely to contribute to a negative bias in
any pragmatic application of the results in a risk
assessnment. And | think that's the key is the word,
pragmatic. You know, for regulatory purposes whatever
I's occurring is so negligible as to, it's questionable
whet her you could neasure it accurately and its inpact
on the exposure assessnent is going to be mninmal or

unli kel y.
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Again, and |I'mjust going to quickly go

t hrough this because these points have been rai sed now
several tines, but an adjustnent of the passive

dosi nmetry techni ques as a whol e, and we enphasi ze on
the whole, is unnecessary because we are seeing this
concurrence with the biological nonitoring. And what
makes it even nore inportant is, as Doctor Ross said,
typically when we're doing a risk assessnent we wil |
take the data, the passive dosinetry.

W will not have human dernmal absorption data
and with the new human subjects rule |I can guarantee
you that it's going to be very unlikely there's going
to be sone extrenely strong need before any of our
conpani es conducts a human dernal absorption study.

So we're either going to be using rat derna
absor ption data determ ned by guideline nethodol ogi es
whi ch as you saw in one of Doctor Ross' slides tends to
be much hi gher than the human dermal absorption, or
frankly there are tinmes in the absence of even rodent
data with the EPA, a default of 100%is used. So you
have these confoundi ng conservatisns to the passive
dosinetry as we get into estinating absorbed dose to
cal cul ate the risk val ues.

| think basically this is again reiterating

that we've seen no evidence fromwhat the Agency has
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presented and our own anal ysis, that the AHETF passive

dosi netry net hodol ogy, frankly the guideline
net hodol ogy taken as a whole, is systematically
underestimating the absorbed dose. And if this panel
agrees with this analysis, and again taking into effect
al so the fact that typically we're not going to use
human dernal absorption, we're going to be
overesti mati ng based on rodent or 100% der nal
absorption default, that the passive dosinetry
nmet hodol ogy is sufficiently robust and accurate, that a
correction factor is not needed for regulatory risk
assessnment. And | believe that's ny, yeah, |ast slide.

DR. HEERI NGA: kay, thanrk you very nuch.
At this point what 1'd like to do, | will leave tine
for questions but I'd like to go on to Doctor Baugher's
presentation and then we can return for general
questions for M. Lunchick and Doctor Baugher. | hope
" ve pronounced the nane correctly, | think | said it,
Bauer, earlier but it's a hard G

DR, BAUGHER: Thank you and I'mglad to be
allowed to speak in this issue. M nane is Doug
Baugher, |I'ma technical consultant to Gowen Conpany
and represent themon the various ag. and residential
exposure task forces. |'ve been deeply involved in

pestici de exposure assessnent and ri sk assessnent since
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1980.

Let's cut to the chase and go to slide nunber
2. The issue underlying charge 2 is the adequacy of
passi ve dernmal dosinetry, specially, does it
underesti mate exposure? O another way of putting it,
are the nethods sufficiently accurate for their
I nt ended purpose in risk assessnent and ri sk
managenment ?

G ve that concern, what can we do? W can
val i date nmethods, that's the dosinetry nethods for the
surrogates that we use. W could apply an arbitrary
adjustnent factor to the neasured residues. W could
bi ononi tor for residues not sanpled. ©& we could do
not hi ng.

Except for the |last action there are
difficulties with the other three approaches. As other
presenters have noted the dernmal acquisition and
retention of residues is a conplex process that we
really do not understand. And for that reason, here we
are 30 years into it, we still do not have a validated
protocol for even the sinplest issue, residue recovery
and efficiency.

And we have to note that truly validated
net hods woul d be much nore than residue recovery

efficiency, they would have to sinulate the dynamc
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processes occurring in the field. And we also note

t hat devel opi ng such protocols would require

I ntentional human dosing with a clear justification.
W'll try to show you later that we do not believe
there's a good argunent for justification.

Bi ononitoring to neasure residues that escape
capture by the dernal dosinetry could be useful but
t hat woul d requi re human pharmacoki netics, discovery of
good bi omarkers and devel opnent of anal ytical nethods
for urinary netabolites and so forth. Because the
current products for which we have such information are
not our surrogates and are not suitable for surrogates,
devel oping this data woul d be very expensive and
probably not neet the test for justification.

Appl yi ng adj ustnment factors to the dosinetry
net hods has been suggested but as we have seen, the
efficiency based factors would be all over the map and
determ ni ng adj ustnent factors that satisfied the
regul atory agencies, the scientific community, the
public, the stakehol ders woul d be very daunti ng.

In any case, the issue as it applies to
exposure task force work i s based on a sinple nodel
that we've seen before. Dermal exposure total ed equal s
t he hand plus the body plus the face and neck and as we

do it that's from hand washes, underwear and swabs.
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The ultimate product of our nodel, if the ultimte

product of our nodel was based only on these three
paraneters, then the neasurenent uncertainty would be a
real concern. As an aside, the conparison of

bi ononitoring to passive dosinetry as presented earlier
Is a classic case of validation of the three paraneter
nodel. But the ultinmate goal of our work is to produce
an estimate of the absorbed dose for use in risk
assessnent and ri sk managenent and this is multi

par anet er .

This slide shows the usual paraneters in that
dermal exposure nonitor, nodel. The colum | abel ed,
convention, shows the usual regulatory-conventions and
the columm | abel ed, expected, shows paraneter val ues
likely to be found in the real world. Now this of
course will vary product by product, though what | have
shown here is typical of many orchard products. And
|'ve selected open cab air blast application as the
nodel here because it's a very high exposure scenari o.
In the regul atory convention the agencies woul d assune
100% of the maxi num | abel ed rate per acre.

Typically it's about half that and it can go
greater or | ower dependi ng upon pest infestations. The
Agency estimates 40 acres per day. 1've talked with

many growers and pest control operators and they're
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very happy if they get 30 per day. And oftentines only

a single block may be treated with a product so it
could be only 5 or 6 acres per day. The dernal
mlligranms per pound Al handl ed, the unit exposure
we' ve tal ked about would be the arithnmetic nmean under
conventi on.

We woul d probably use the geonetric nean
because the distribution is |ognormal. The body wei ght
conventionally is 70 kil ogranms. Qur workers happen to
be just a little bit heavier than that. In the AG
Handl ers Air Blast Study which |'ve used here, they
averaged 89 kil ograns and over all the studies that
we' ve done they 've averaged 89 kilograns. So when
we're done we cal cul ate dermal ngs. per keg per day in
t he usual fashion. And we see that the conventi onal
cal cul ation gives us a value approxinmately 5 tines that
of the expected val ue.

Now t he next conponent in the nodel is dernal
absorption. And typically when we have a | ack of rat
dermal absorption data we use a conventional 100%

Now, this does not account for the other inportant
conponent which is the differential between the rat to
human whi ch is probably on the order of 2x to 10x and
has been historically reported out at 5x. |If we do

have a rat dermal absorption study we use that data,
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but again we don't account for the rat to human
differential. And finally we mght have in vivo human
der mal absorpti on.

|"mgoing to | ook at how this use of dermnal
absorption really affects what happens to the entire
multi paraneter nodel. |'mgoing to | abel these
conditions 1, 2, and 3. Condition 1, we have human
dermal absorption, that's seldomthe case. Condition
2, we have rat dernal absorption, that is sonetines the
case, and we can alternatively nodel the 5x rat to
human difference. And finally condition 3, where we
have no dernal absorption data the Agency assunes 100%
rat dermal absorption. Here again we do have
know edge. California put together a review of | think
42 rat dernal absorption studies and found that the
nmean absorption was 19% plus or mnus 14% and t hey used
that knowl edge to establish their default at 50%

So anyhow, if we apply these conditions to
t he conventional determnistic estimate we see that in
condition 1, with known human dernal absorption the
conventional nodel estinmates absorbed doses 5 tines
greater than the expected nodel. Under condition 2
with known rat dermal absorption the conventional nodel
estimat es absorbed doses 25 tinmes greater than expected

when the nmean rat to human differential is factored in.
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Under condition 3 with unknown rat dermal absorption

t he conventional nodel estinmates absorbed doses 120
tinmes greater than expected when the nean rat to human
differential and the historical nean absorption are
factored in.

In short, the conventional approach to
getting an absorbed dose yields estimtes substantially
greater than woul d be expected when ot her know edge is
factored in.

You nmay be wondering if |I'mm xing appl es and
oranges here and so forth but | took another step. To
assure nyself that I had not fooled nyself with these
central tendency and high end estimates, | did a couple
of sinple probabilistic analyses and we'll go over the
results of that in reverse order.

What | did was, |'mnot going to show you the
whol e nodel because it's very sinple, | accounted for
handwash resi due coll ection efficiencies of 60%to 95%
whi ch is based some work that Doctor Ross has done with
rats and the renoval in rat dermal penetration studies.
Whol e body dosinetry efficiency, | let it range from
80%to 99% Face wipe, 75%to 90% 95% In any case,
when you |l ook at all the input paraneters, the bottom
line is the driver was the unit exposure and the

| ognormal |y distributed mlligrans per pound Al
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handl| ed.

Now where am | here, okay, so what we found
is, factoring in the dosinetry and efficiencies had a
very mnimal inpact at the high percentiles. For
exanple, a 98th percentile dose, assum ng 100%
dosinetry efficiency m ght becone a 96th percentile.
So al though these ranges of inefficiencies |ook pretty
hi gh, when you factor in everything you can that's
going on they really don't have much of an inpact.
More inportantly, no matter how you |l ook at it the
conventional estimate of absorbed dose al ways
approached or exceeded the 95th percentile and nmany
tinmes it was at the 99th or higher.

Now, another inportant thing is, this is an
exposure assessnent based on acute exposure. This sane
val ue woul d be used for a | ong term exposure and when
you conpare that to the probabilistic overall nean it
really vastly overestimates that exposure.

kay. So to conclude, passive dernal
dosinmetry is only a conponent in the overall estinmation
of absorbed dose. Wen used with other nodel inputs
conventional determ nistic estinmates give high
percentiles even if you account for residue collection
inefficiencies. And one again this is another

confirmati on of the phenonenon that we call conpoundi ng
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conservati sns.

W admt that the current dermal dosinetry
nmet hods may have sonme mnor limtations and we don't
see that there is nmuch benefit to be had by finding out
what those limtations are. Therefore there is no
meani ngful benefit and therefore the intentional dosing
for additional dosinetry nethod validation would not be
justified. Applying the arbitrary adjustnment factors
woul d be inconsistent wwth the risk/benefit principle
of FI FRA because there's no real benefit. So we take
t he recommendation of the fourth action which is no
action. Thank you.

DR. HEERI NGA: Thank you-very nuch, Doctor
Baugher. W are at 12:15 and | think in the interest
we' ve made good progress here, I'd like to give the
opportunity for panel nmenbers to ask a few questions
before we break for the lunch. | think that as |
mentioned this norning | need to go to College Park to
teach this afternoon, but Doctor Portier will be
assumng the role of the Chair and I think he'll | eave
an opportunity right at the start of the afternoon
session for any questions that may arise over |unch.

Any questions at this point fromthe panel,
questions of clarification? Ken.

DR, PORTIER In your analysis you
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adj usted for body wei ght by noving the kil ogram body

wei ght up from70 to 89, right?

DR, BAUGHER: That's correct.

DR PORTIER | think that's on slide 7.

DR, BAUGHER: Yes.

DR PORTIER In estimating the dernal
exposure did you change the bionetrics to adjust for
t he hi gher weights? | nean, you know, body size, as
you put on weight the skin surface area goes up as wel |
SO your exposure anpunts subtract that a little bit as
well. So did you back calculate that or did you use
t he standard bionetrics?

DR BAUGHER: | did not back cal cul ate
that but in other little nunerical experinents |'ve
done |'ve found that there's really not nuch
correl ati on between body wei ght and between der nal
exposure. Yes, intuitively bigger weight, bigger
surface area but it just doesn't seemto work out that
way.

DR. HEERI NGA: Doct or Popendorf.

DR. POPENDORF: |'ve got, yeah, two
questions that are just informational on John Ross on
one. Your slide nunber 24 that showed those individual
val ues conparing dosinetry and biononitoring, did you

happen to run a correlation coefficient for that slide?
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DR ROSS: Yes, and | believe that's in
the witeup. It was, well, we didn't do a correlation
coefficient per se but we did |ook for correl ation.
DR. POPENDCRF: Yeah.
DR. RCSS: And it is highly significant, |
think | ess than 0005 and | believe that it's in the
text of the article here.
DR POPENDCRF: Un-huh, I, we, | can maybe

| ook for that. The other question was a clarification
| think on Curt information. A couple of you nentioned
t hat when you were tal king about that default
absorption for, you know, when you don't have human
data of 100%

DR RGSS: Uh- huh.

DR POPENDCRF: Now i s that 100% of dose
or 100% of the rat absorption fraction?

MR, LUNCHI CK: Ckay. Curt Lunchi ck.
Typically what we do is, if there are no dernal
absorption data whatsoever, rat or human, we wll take
t he dermal exposure value and assune it's totally
absorbed so it becones equivalent to dose.

DR. HEERI NGA: Doct or Landers, do you have

DR. LANDERS: | have a question
DR. HEERI NGA: Turn on your m crophone
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pl ease.

DR. LANDERS: On Table 7 with the open cab
air blast applicator, on that table | conplinent you on
choosing 30 acres a day as a nore realistic output, I
woul d agree. But |'m sonewhat concerned about you
taki ng 50% of the Al per acre. Wen were these trials
conduct ed?

DR, BAUGHER: Coul d you go to ny very | ast
slide, I don't knowif it's on there or not. In the
probabilistic analysis | used as an exanpl e sone
various orchard products |I've worked with and | ooked at
the nost likely use rate of being 50% of the nmaxi mum
| abel oh, I"'msorry, |I'mreading the-wong colum
here, if you go down to the pounds Al per acre

DR. LANDERS: Uh- huh.

DR. BAUGHER: you see that the product
may be used at 1.5 to 3 pounds active per acre in that
di screet distribution

DR LANDERS: Yes.

DR. BAUGHER: and that 20% of the tine
it'll be the lowrate and 50%of the tinme it'll be near
t he average and 20%of the tine a little above and
about 10% at the maximum And that's based on
experience wth sone of the products |I've worked wth.

DR. LANDERS: Ri ght.
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DR. BAUGHER: Now this would vary case by

case.

DR. LANDERS:. Yes, because it, for exanple
in New York State until three years ago it was unl awf ul
to go below the maximumrate. So, indeed, so this
woul d not be acceptable to us on the east coast.

DR. BAUGHER: Unl awful to go below the
maxi mum | abel rate?

DR LANDERS:. Yes. Correct.

DR. BAUGHER: | have never heard of that.

DR. LANDERS: And the reason for this is
resi st ance.

DR. BAUGHER: Ckay, then-lI guess I'Ill| take
New Yor k out of ny nodels.

DR HEERINGA: O put it in your fourth
category. Yes, Doctor

DR. ROBSON:. Hi, Mark Robson, just as an
asi de, under FIFRA, as sonebody who been training
pesticide applicators for years we always encourage
bel ow the rate, as does the Agency, and under FlIFRA 2EE
we, the farner can legally do that. The registrant at
tinmes is anxious about efficacy and rem nds of that,
but at |east in your neighbors in New Jersey we
encour age bel ow the | abel rate.

DR. HEERI NGA: Doct or Hughes.
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DR, HUGHES: Yeah, |'m just a point of

clarification, I'massumng this is a sensitivity
anal ysis as to which inputs woul d have greater inpact
in the probabilistic nodel. Have you ever done that
for like residential or reentry nodel s?

DR BAUGHER: Yes, as a matter of fact |
forgot to nention, | did a very simlar analysis wth
reentry into treated orchards to hand harvest fruits,
again factoring in residue collection inefficiencies
and reached exactly the sane conclusions. The drivers
t here happened to be a little different. One is the
variance in the transfer coefficient and the other is
the variance in the residue which depends upon the day
of reentry. But again it's our unit exposure that the
task forces have neasured which is the nost inportant
conponent of the probabilistic nodels.

DR, HEERI NGA: At this point | think
woul d |i ke oh, Doctor Lunchick or Doctor Ross.

DR ROSS: One response to Doctor
Popendorf, the statistical correlation for that second
figure wwth the scatter plot is |located on page 33 of
the report and we | ooked at the Spearnman Rank
correlation with a p | ess than 0001.

DR, POPENDORF: And that's, that | guess

certainly is significant, | was just |ooking to see
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what fraction of the overall variability was expl ai ned
by the agreenent or the difference, which is the square
of the correlation coefficient so, but thank you.

DR HEERI NGA: Dal | as.

DR, JOHNSON: Yes, significance in
correlation is nore a function of sanple size in the
actual value of the correlation. So could you tell us
what the actual value of that correlation was for that
pi cture?

DR. HEERI NGA: It nust be an r square for
that regression line if it's alinear. | see .672.

DR, JOHNSON: | was going to say .7 just
by | ooking at the picture so | was pretty cl ose.

DR HEERI NGA: (Ckay, the interocul ar test
here. At this point intinme | think that I would |ike
to call a break for lunch and again | think 1: 30 Ken?

DR PORTI ER: Yeah.

DR. HEERI NGA: Let's reconvene at 1:30 at
whi ch point Doctor Portier wll be chairing. | want to
make one conmment before we break and that is, wth
regard to the proceedings | want to nmake sure that
everybody is aware that there's a lot of material, we
have broken up the presentations and the discussion of
the charge questions, primarily so that | think all of

us can stay a little nore engaged. Because if we had
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12 hours or presentations and then 12 hours of charge
of charge question discussion it just would not be
effective.

What is going to happen over the course of
these four days is that we will discuss charge
questions at the appropriate tinme franme foll owi ng the
schedul ed presentations.

|f there are additional thoughts or
addi tional information cones forth as a result of
future presentations or actually conversations such as
we've had this norning, it will be possible to revisit
for panel nenbers a charge question | think. And we
can do that at the beginning of each day just to nake
sure that as we proceed through Friday that if there
are any changes or any additional information or
comments pertaining to those charge questions, that
that can be brought forward. | think that's only fair
game in this process. And if not, we wouldn't sort of
have a full exploration of the topic.

So hopefully everybody will be here for the
four days, fromthe critical players to the public who
has a vested interest, obviously fromthe task force
and fromthe EPA staff. |f for sonme reason key
i ndividuals will not be here over the course of the

next two and a half days you nmay want to bring it just
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to the attention of Myrta Christian and nyself so we
can accommodat e t hat.

(kay everyone, have a good |lunch and | think
for panel nenbers and others, | don't want to advertise
a particular location but | think the Hyatt's expecting
sone people and has sone tables reserved over there.
(WHEREUPON, the norning session was adj ourned for

| unch.)
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FI FRA SCI ENTI FI C ADVI SOCRY PANEL ( SAP)

Revi ew of Worker Exposure Assessnent Met hods
January 10, 2007
Af t er noon Sessi on

DR PORTIER So let's reconvene. This
norning we had a good set of presentations and sone
good di scussions. At this point, before we go into the
charge questions |I'll give the commttee one | ast
opportunity to ask any clarifying questions of the
presenters fromthis norning.

Do we have any open questions, burning
questions that were devel oped over |unch?
Yes, Doctor Appl eton.

DR. APPLETON: Just sonething I forgot to
ask yesterday. Wen does the task force anticipate the
availability of a beta version of the AHED for public
exam nati on?

DR PORTIER Identify yourself.

MR LUNCH CK: Yeah, | will, this is Curt
Lunchi ck, Task Force Bearer Crop Science. It is
avai |l able already with data that have been reviewed and
frankly |I could get you a copy, Hank, and if anybody
else on this panel would |ike to see the database, |
t hi nk maybe work through Steve Knot or sonebody to get
a list and the Tash Force wll distribute AHED. It's |
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think build 3.6 for people that are curious.

DR. APPLETON: Can |, just one nore quick
one if | can renenber it. D d you have any plans to, |
hate to use the word validate, but like field validate
t he database once it's established in a formthat
everybody's confortable wwth and cone in with a study
that's been designed according to your criteria and
performed and just conpare the outputs of the exposure
bet ween t he two?

MR LUNCH CK: Well the database, |'m not
sure | got the question, the database is much |ike
PHED, a conpil ation of existing study, or study data
that it then does the algorithmc calculations. So |I'm
not quite sure what you were wanting us to validate it
against. W are, just out of curiosity going to
conpare it to PHED estimates but

DR. APPLETON: Un- huh.

MR, LUNCH CK: and it is there for
sonebody to, for instance, | ook at a scenario where you
feel there is sufficient data and conpare it to
bi ol ogi cal nonitoring.

DR. APPLETON: Yeah, okay, just curious.
Thank you.

DR PORTIER Ckay, | guess we're done

Wth the questions and it's tinme to nove on to the
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I ssues and the charge questions.

We're starting out here at around 1:40 and
we're scheduled to go to 5:30, just to warn you, we're
going to cover all three questions that are on there
today so we may be running a little beyond the 5:30
period but not nmuch nore than that. It all depends on
how t he conversati on goes.

So with that | guess, Jeff Dawson, you're
going to be reading the charge questions.

MR DAWSON: (Ckay. Question 1, data
needs. EPA believes that nmany studies wthin our
current database have |imtations. |In sonme cases the
Agency is lacking data to address nodern pesticide
application equi pnent and techni ques. EPA believes
that additional data could significantly inprove our
ability to estimate and better characterize the range
of worker exposure with greater certainty. Please
comment on these limtations and EPA s concl usi ons that
addi tional data could inprove significantly the
Agency's ability to assess worker exposure. Al so,
pl ease conment on the selection criteria proposed by
t he AHETF and AEATF and their respective subm ssions
for evaluating the extent to which existing data woul d
nmeet EPA's exposure assessnent needs. Thanks.

DR PORTIER And our | ead di scussion on
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that i s Doctor Curw n.

DR CURWN:. Ckay, thanks. |'d just like
to start off by summarizing a bit of what | understand
are the limtations of PHED and the reasons for this
first charge question.

Essentially fromwhat |'ve read and heard,
the PHED essentially has an i nadequat e nunber of
neasurenents or at |east quality neasurenents. |In sone
cases i nadequate Q& QC, use of older sanpling
met hodol ogy, for exanple the patch dosineters versus
usi ng t he whol e body dosineters, ol der anal ytical
nmet hods that may result in higher |levels of detection
with the resulting in high |l evels of censored data. |
think one estimate was that there was two-thirds of the
data in PHED are actually censor ed.

Lack of representativeness and by that | nean
the ol der work practices that may no | onger be used are
I n PHED and sone new technol ogi es and new practices
aren't reflected in that database. As well a |lack of
diversity of test conditions and a | ack of entire body
dermal esti mat es.

So the EPA contends that these |imtations
decrease the confidence in the reliability in sonme of
their exposure estinmates for pesticide handl ers that

there are nmaking for regul atory deci sions.
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G ven these [imtations | think that there's

an inpetus then to try to develop this new dat abase
that will address these limtations, however there are
sonme peopl e that have questioned the need to repl ace
PHED or don't think it should be entirely repl aced.
The Farm Worker Justice presented yesterday as well as
a comment by Doctor R chard Fenske suggests that PHED
has 1,700 plus nonitoring units and that the new
dat abase w Il only have about 600 nonitoring units, and
that therefore we shoul dn't be abandoni ng PHED j ust
yet .

To that | actually, and maybe the Agency
m ght be able to help ne on that, |I've-had sone
experience wwth PHED in the past and, although there
may be 1,700 plus nonitoring units, the actual nunber
of units that are used in regulatory risk assessnents
I's much, nmuch smaller if youlimt it to the grade A
and grade B data. And so that is ny assunption. So in
that regard I'mnot sure if it, if the nunber of
nonitoring units, how that will conpare to then the new
dat abase.

But given that there is sone useful data |
think still in the PHED, and one of the comments t hat
|"ve heard is that even though the newer technol ogies

are maybe not captured in PHED and that the new
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dat abase wl| capture these, we don't want to | ose the

old technologies that are still being used in sone
cases, you know, particularly with certain types of
tractors and things that can be used for nany, nany,
many years.

It's ny opinion, and this is just ny personal
opinion and it certainly isn't that of the panel, and
we' || have this discussion about this, but I think that
the EPA has clearly denonstrated that there is a need
for new additional data. | think the limtations in
PHED, and |'ve had the experience of using PHED for
ri sk assessnents, | think these [imtations are valid,
that the ability to conduct a worker exposure
assessnent is limted because of these limtations.

And certainly by requiring additional data that w ||
address these limtations will help I think the Agency
Is inproving their risk assessnent and their exposure
assessment process.

G ven that though, the new database certainly
has to be designed such that it addresses these
limtations that have been noted. | would also
encourage that PHED isn't conpl etely abandoned and |
think this is being done but that's certainly, some of
the data fromthat database is going to be incorporated

I nto the new dat abase and existing studies that are out
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there now are going to be incorporated into the new

dat abase.

To comment on the criteria that was used by
the two task forces in selecting data to go into the
dat abase, ny assunption is that this is selection
criteria for existing data, the criteria seens
reasonable to nme. | do have a couple of comments, one
for each of them actually.

The AHETF in their criteria state that
I nhal ation data is not required and this neeting so far
has | argely been speaki ng about dernal exposures and |
understand that dermal exposure is a significant
portion of exposure when we're talking-about pesticide
handl ers, al though inhalation still can be a
significant contribution to exposure and we haven't
addressed that in this neeting at all. | would think
that part of the criteria for including data you would
want to still include studies of having inhalation
exposure.

Wth regards to the AEATF they state in their
criteria docunent that they'll use biononitoring data
to popul ate a dat abase, a generic database, provided
that there is acceptable prinmate dernal exposure and
phar nacoki netic data. | actually question the use of

usi ng bi ol ogical or biononitoring data to populate a
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generi c exposure database. You're going to have to

back cal culate to get your unit exposures which is
going to introduce sone error and uncertainty and then
you're going to take this value and then apply a derna
absorption dose or sone other netrics to conme up with
an absorbed dose, so you're actually doubling the error
In some regards. At least figuratively if not
literally. So | would question that, although | think
bi ononitoring data is is very useful and should be
considered in certain instances. But | think to
popul ate a generic database for devel oping unit
exposures, | woul d caution against that because of this
error.

That's all | had to say directly on this and

I'd like to just open it up to the assistant

di scussants and have their opinions as well. |If Doctor
Appl eton would like to start |'ll just go in order on
this sheet.

DR. PORTIER Renenber to speak up now.
DR APPLETON: Yes sir, yeah, it turned
Itself off. Hank Appl eton, Forest Service.
kay, | guess ny first comment would be to
recommend that the EPA and the task forces exam ne the
avai | abl e net hodol ogy that is out there in the

literature involving the use of physical chem cal
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properties to estimate dernmal perneability constants
Wth the pesticides of interest to these databases. It
woul d be a first step towards using first order

ki netics to exam ne absorption, system c absorption and
determ ning the absorbed fraction of residue, perhaps
in terms of percent of external dose absorbed per hour.
| think that would be injecting a little realisminto

t he scenarios that we assess.

The second comment | had, now | may be
m staken, but in listening, particularly to the AEATF
di scussi ons of yesterday and today, there seens to be a
proposed approach that will mnimze variation between
nmonitoring units or replicates as we used to call them
And that really wouldn't pronote probabilistic
approaches that the EPA is pronoting right now and it
really seens to ne to be a conpromi se of realismfor
what nay appear to be a cleaner study statistical
design and result. That's a personal opinion rather
t han an observati on.

And fi nal well, I'"ve got two nore. Wth to
hand residue collection, in view of the existing data
and just the priority knowl edge, with the existing data
show ng possi bl e rapid absorption of sone active
i ngredients in pesticidal fornulations, the use of hand

rinses is questioned by ne and | think a nunber of
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ot her peopl e, including Howard Mybach, as a data

col l ection techni que.

And certainly for future studies we ought to
det erm ne whether or not we want to continue with the
use of the rinses, whether it's because of the
detergents in the al cohol can change the physi ol ogi cal
nature of the epiderm s or deeper layers. And
particularly | hadn't really thought about the calls of
nature too much, | was too hung up on the physi cal
properties of chem cals and how they dernmally absorb,
but if there are going to be repeated hand washes
within a study nonitoring period then that, the
possi bl e changes in the skin properties that | think
tend, would tend to accel erate dernmal absorption may
occur.

On the other hand | onger termresidences on
the hand surface raises the possibility of dermal
nmet abol i sm of residues and that would be a residue that
you could | ose over a four hour nonitoring period. And
t hen of course the obvious system c absorption that
could occur within that four hours.

And because of all these confounding factors
that can go into the hand rinse techni que, you know, ny
per sonal reconmmendati on woul d be at | east to reconsider

hand rinsing techni ques for the newer studies or |ose
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themand go with a cotton gl ove external dosineter

I nstead. Maybe with frequent changes of gloves if
you' re worried about breakthrough. But you' d have to
consi der the level of detection that you' re worKking
wi t h.

And everybody's going to tal k about the
statistical validity of 10 nonitoring units per study
but nmy personal opinionis |I'd rather have 10 quality
replicates to work wwth than 15 or 20 dubious results
to play wth.

So with that 1'Il nove on.

DR CURWN: Doctor Haney.

DR. HAMEY: Thank you. The reason for
havi ng exposure data is to be able to conplete
regul atory risk assessnents to ensure there's a
sufficient margin of exposure between the likely
exposure and the toxicol ogical end point of concern.
Qoviously there's a need that we have to do this
consistently with a degree of confidence in order to
protect the health of workers while permtting products
to present acceptable risks into the market for the
benefit of growers and industry. | think we'd all
agree on that.

The question really then becones, can this be

adequat el y achieved wth the PHED dat abase? To which |
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think the answer is, not very well. For two reasons.

The first is the structure of the database and the
algorithnms it uses to estimate exposure which refl ect
the fact that many of the original data conme from
studi es where inconplete body parts were nonitored. As
a consequence this does not provide an understandi ng of
the distribution of individual exposures so it's not
possi bl e to characterize a particul ar exposure
statistic and the conpetence associated wit that val ue.
This is true for both central tendency and hi gher
exposure val ues which are both of interest in the risk
assessnment. | think the AHED software does represent
an opportunity to correct that, those problens,

The second problemrelates to the actual data
wi thin the database. Having had personal experience
wi th the PHED dat abase and having for a nunber of years
al so been involved in a European project to build a
siml ar database of studies relevant to European use,
whi ch was the Europone project that John Wrgan
nmenti oned yesterday, the deficiencies in the data |
think are a serious concern. Because they fail to cone
up to nodern standards there's actually an inbalance in
the data quantity requirenents on both sides of the
ri sk assessnent equation. Simlar deficiencies in the

hazard, i.e., the toxicology data, would not actually




FIFRA SCIENTIFIC ADVISORY PANEL (SAP) 1/10/07 CCR # 15351-2

Page 158
1 be tolerated. Al so, conparable shortcom ngs are not
2 tolerated in other human exposure data and here |I'm
3 thinking of the residue data in treated crops that
4 we've used in a dietary risk assessnent.
5 The imtations have been | think correctly
6 i dentified by the EPA and the issues that | believe are
7 of particular relevance include the fact that a nunber
8 of studies did not use representative workers, sone of
E 9 t hem were conpany enpl oyees, sone we don't know
LL] mie actually what their enployee status was. A nunber of
E 11 the studies are only nonitored for short durations and
: 12 this was, as we've heard, a particular point that was
g 13 di scussed as a |limtation during the devel opnent of the
a 14 CECD gui dance docunent on occupati on exposure
w 15 nmeasurenent in agricultural settings. And this causes
:-_. 16 consi derabl e uncertainty when using the data for
=) | 17 exposure assessnents representative of real practice
E 18 where workers work for a whol e day.
u 19 Sone records in the database have m ssing
-EI 20 paraneters so that work tasks, equipnent or
ﬂ 21 envi ronnental conditions are not adequately descri bed.
o 22 This limts analysis of possible relationships between
w 23 exposure in these paraneters.
g 24 Pesti ci de product packing, application
25 practices, handler training, stewardship and equi pnent
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have probably shown changes in the |ast sort of 20, 30

years. These are likely to result in inprovenents,
I.e., |lower exposures, but as we don't fully understand
what the determ nates of exposure are, there may be
sone changes that have inadvertently increased the risk
of exposure and these aren't reflected in the data.

It's also worthwhile to note that the EPA
have stated that it's their desire to utilize nore
sophi sticated probabilistic analyses in their
occupational risk assessnents. |Indeed there's a strong
body of scientific opinion with nuch agreenent at the
i nternational |level that both the variability and
uncertainty in exposure assessnents, if not risk
assessnent totally, should be transparently
characteri zed.

An international workshop in 2003 was
conveyi ng, bringing together exposure assessors,
nodel ers, toxicologists and statisticians to consider
how to do this for pesticide users. |t becane apparent
during the discussions at that workshop when
consi dering case studi es that devel oped using PHED,
t hat the database contained so nuch unexpl ai ned
variation which was likely to be due to the limtations
in the data and m xed study protocols, that this

obj ective could not currently be achi eved.
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Consequently it was concl uded that nore robust

representative data are required to attenpt to fil
this objective.

So the questions is, you know, will the
additional data help to address this? | think they
probably will if the study protocols except and avoid
the earlier issues which have, the limtations which in
the current data, which appears to be the case.

| think it's inportant that the intention is
to have nonitored a significant proportion of the
wor ki ng day. The uncertainty with extrapolation wl|
be decreased so we'll have a better understanding if
exposure i s proportional to the anount -of active
I ngredi ent handled as this will be based on the
conpari son of whole day uses rather than a m xture,
what we have currently when we try to nmake this
conpari son of whol e day and short period uses.

Now it's extrenely inportant that the new
data are representative. This will be achieved in part
by ensuring that farners and growers are the subjects.
There's also a need to understand if the sanple
nonitored reflects the variation that occurs in reality
in this population and to characterize the associ at ed
uncertainties with this sanpling and to understand if

t hey produce any biases in exposure. | think this is
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an i ssue which we wll have to consider further

t onorr ow.

An aspect that does not appear to be
addressed satisfactorily to ny belief at the nonent is
the issue on intra-worker variability. And | think
there is a need to explore this aspect further.

Regardi ng the selection criteria proposed to
the existing data |I' mreasonably satisfied with those.
| did have a question about the use of PPE in old
studi es but we heard yesterday that it was being | ooked
at by, in conparison to today's standards. That was
answered for the AHETF but | think a simlar question
Is also relevant to the AEATF which | didn't ask
yest er day.

And whil e on the subject of the AEATF
criteria, | note that they state that inhalation wll
only be considered if applications generate what
t hey' ve defined, what they've called inspirable
aerosol s but they haven't actually defined what those
are and I would have a suspicion that they may not
I ncl ude i nhalation nonitoring as a criterion when |
think it may be required. And they should al so
remenber that although |arge droplets and particles nay
not respired, they may be deposited in the nasal region

or in the nouth and they may be avail able for oral
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1 absorption, they mght formpart of the absorbed dust.
2 Thank you.
3 DR CURWN:. Who is next here? Doctor
4 Ki m
5 DR, KIM Mst of ny comments have been
6 addressed by other nenbers of the panel so I'mgoing to
7 focus on a few comments that may be hel pful.
8 In general I'"min agreenment with the EPA s
E 9 conclusion that additional data could inprove
(I8} 110 significantly the Agency's ability to assess workers'
E 11  exposures.
: 12 However one area of great data need is
g 13 docunentation of task and activities as well as
a 14 nmet eor ol ogi cal, physical chem cal conditions,
w 15 net eorol ogi cal conditions which can really affect your
:-_. 16 exposure estimates. And we know from phar macoki netic
=) | 17 that rel ate exposure and dose rel ati onshi ps, that
E 18 exposure vari ables are, exposure estinmates are very,
u 19 very sensitive to being able to predict what the
-EI 20 internal dose is. So the database coul d, sonebody who
ﬂ 21 I S querying the database should be able to extract
o 22 I nformati on such as the intensity of exposure, the
w 23 frequency, identifying the duration of exposure, as
g 24 well as other neteorol ogical factors that could affect
25 exposure.
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Second conmment is again directed toward EPA

and the AHETF has identified this already, and the EPA
should I think nove toward a sim/lar approach which is
to standardi ze the use of patches, specifically the
| ocati on of the patches. Using an approach that relies
on the skills and observations of the researchers who
are collecting the data introduces nany bi ases, based
on the skills of the researcher and results in a |ack
of consistency across the studies. So a novenent
toward standardi zing the | ocation of the patches woul d
be very hel pful in conparing the exposures of different
exposure scenari os as well as conpounds.

Wth regard to the two dat abases, AHETF' s
dat abase, ny nmain comment has to do with the nonitoring
duration. The Task Force says that they want to focus
on studi es that have neasured dermal exposures for
whi ch the individuals or the workers were exposed for
at least half a day. This may be a little too
stringent. And | understand the |imtations of the
analytical Iimts of detection, the high limts of
detection as well as, well, inconsistencies in the
| aboratory. But with regard to high intensity and
short termdermal exposures, if we set a criteria that
says that we are not going to consider any studies

beyond hal f day worker exposure durations then we're
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not going to be capturing those short term high
i Nt ense exposure scenari 0s.

Wth regard tot he AEATF dat abase ny comments
are directed toward the biononitoring studies. The
point is nmade that extrapol ati on paraneters nust be
avai |l able for the study to be selected by the AEATF and
a primate dermal absorption data is |listed as one of
the types of data that will quality for inclusion by
t he AEATF.

However there is a paucity of studies that
have human rel evant extrapol ation factors and nost are
estimated fromrat and porcine nodels. And you can
refer the work done by Janmes MDougal | rand Jim Ri vi era,
et cetera. And maybe we'll talk about this |ater on,
but in ternms of being able to predict that anount of
chemcal that is deposited on the skin that actually is
absorbed and penetrates the skin, there are other
alternatives that Doctor Appleton spoke of, nmainly
using the fixed law of diffusion. And using these
nodel s allows one to be able to extrapolate fromrat
and porcine data to human exposure scenarios. So there
you go.

My last cormment has to do with the percent
absorbed, and this is related to nmy previous conment,

and it just seens that percent absorbed dose is going
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to give you sone wong answers because the percent,

application of that percent absorbed dose is really
dependent on the dermal exposure, the | evel of |oading
on the surface of the skin. And this is because of the
differential surface tensions of the skin as well as
the nedia that is placed on top of the skin.

So what happens is that it's the first |ayer
of skin that is nost inportant for predicting
absorption and dose. And as you have nore | oading on
top of the skin of course you're going to get | ower
percent absorption. Therefore using sonething |like the
fixed aw of diffusion which treats the skin as a
si ngl e nenbrane and descri bing that absorption and
penetration process using perneability coefficients
which are readily avail able fromthese dernal
absorption studies, it's just a different way of
anal yzing the data, may give you better estinmates of
the dermal, percent of the dermal dose that has
actual ly been absorbed. That's it.

DR, CURWN: Doctor Popendorf.

DR. POPENDORF: Well, to sone degree |
agree that we've nmade, sonme of ny points are, have been
di scussed earlier. But I'mgoing to try to tal k about
the issues of the quality of the existing PHED data and

the nature of why it's probably not well characterized
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interns of its limtations. And | think both groups

have, particularly | guess the EPA presentation has
gi ven many exanples of why it's limted, but | think
t he bi ggest problem and the focus of what I'mgoing to
tal k about is that, like the output in terns of, sort
of the printout or the results of using PHED, the user
Is realy not given any, or the appropriate neasures of
quality. Basically we've got your grading which is
only one, or is based on only one paraneter. And even
that I think "mgoing to tal k about sone of its
limtations, so that | think overall, although
subjectively | think I would agree that the data is
limted and shoul d be expanded t hrough-the proposals
t hat have been made here, but that we add a neasure of
quality or of a broader neasure of quality so that you
can actually show i nprovenent and show the val ue to any
user, including the human effects people of why this
data woul d be better or be able to quantify sone of the
limtations.

| think as an exanple of the kinds of things
that are not part of the grading systemthat have been
nmentioned here so far, the inconpl eteness of sone of
the body parts within any given scenario. There is
really no neasure of that in ternms of output and that

certainly should affect grade or the quality of the
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result that you get fromthat. The nunber of non-

detects, nowthat's being built into the new protocol.
That coul d be an out put of both the new and the old
protocol because the exanple that was, just sort of
came out in our, in the presentation of our infornmation
of the gloved and un-gl oved hands, clearly the data is
bi ased by that non-detect issue. And unless you had
sonme intuitive way to | ook at those nunbers there's no
indication in terns of the, like a grading nechani sm
that would help to tell you that.

The short tinme periods, the limted or
limtations in the range of the active ingredient
handl ed woul d al so be potential additives to that
grade. Certainly if the intent, eventually one of the
ot her questions that we'll talk about later is the
| i neari zation of the data through the use of the
active, anount of active ingredient handled. And if
that's in a very limted range, if the validity of that
assunption has not been tested, that should be part of
t he grade.

The only real part of the grade that's in
there right nowis based on the two paraneters
separately. |If you want to bring up that first figure
"1l get an exanple of a couple of things to show you

graphically of what this, what |'mgoing to be talking
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about. This, okay, the top figure is basically the

exi sting gradi ng schene based on the | ab recovery, the
percent |ab recovery and the coefficient of variation
for the | ab recovery. And as you can see right now
you're putting in for instance an A grade, has to be
within a single limt set for each of those two

par anet er s.

And if you look at it froma broader
perspective, well what affect does that have in terns
of the potential error if you will or the projected
standard deviation of the result? Wat |'ve presented
in the bottomfigure is | think a better way to | ook at
It of looking at basically the affect of the
coefficient of variation as a neasure of precision,

di vided by the percent |ab recovery as a neasure of
accuracy. And the lower that percent recovery, thank
you, the |lower that percent recovery, the nore of an
affect it has on the coefficient of variation. So for
I nstance, this single point, the [imt for an A grade
as presented is right here, is what |'ve presented is
again the sane kind of figure but everything bel ow the
red [ine has a probable error, what I'mcalling a
probabl e for |lack of another term probably standard
devi ati on or whatever you mght want to call it, of a

multiplier of 1.17. So | nean you're | ooking at
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basically, if you want to think of it as a percent, a

17% probabl e error, a probable standard deviation is an
A grade. And if you think of that in terns of all the
uncertainties and variables that we've been tal king
about today, this is |like the gold standard, | nean it
I's, you know, very, very precise and in fact overall by
adjusting for the recovery it's also very accurate.

Simlarly the B grade, et cetera is shown
here and you can see where the D, | nean w thout having
| ooked at it in this perspective, the difference
between the C and D grade is sinply based on the
recovery efficiency for the sanme coefficient of
vari ation.

So, you know, great concept and | think, you
know, the idea of having a grade, A, B, C, D, that's
good and that's sinple and it's intuitive, it's
certainly part of the data that goes into, or the, part
of the data set that goes into the PHED, it's not,
well, you can only select on it as an output which
limts the nunbers. And we tal ked about, | think you
gave sone good presentations of the results of, of what
I f you just want A and B grade you end up with sone
| osses. But | think you mght want to | ook at
expandi ng the definition of that grading schene to

I ncl ude sone of these other paraneters.
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| think on the next figure no, let's nove

on to the next one, we don't need to tal k about that
NOw.

Well | guess we'll, I"mgoing to tal k about
these points later in other discussions but | think the
point here really is that the A, B, C and even the D
grade data that you have, when you | ook at it going
back to that first slide, the overall accuracy, | nean
the worst grade you have there is a D factor which is a
55% variability in that data. And that's, if that were
the only paraneter that you used it | ooks pretty good
i n conparison to everything el se.

| mean | think the thing that you really want
to think about then is to go back to what | was sayi ng
earlier, to include issues of inconpleteness, of the
fraction of non-detects and the short period, adding
that to those paraneters that would allowit to be
graded whi ch woul d show the poor quality of sone of
that data, allowit to be used nore effectively but |
think also justify the addition of better data that is
going to address all those issues that have been
proposed in these two, by the two task forces.

DR CURWN:. That's all the coments from
t he associate di scussions for this charge and | would

like to open it up to the rest of the panel for any
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comrents that they may have.

DR PORTI ER: Doctor Landers.

DR LANDERS: Thank you M. Chairman. |
have a few comments regarding what | regard as the
limtations of the database and how | woul d suggest
they could inprove. Understandably they're all to do
wi th application technol ogy.

And so for exanple | feel that there is a
| ack of information on different types of application
equi prent. Wi le a grow ng nunber of farners and
growers are in the fortunate position of owning new
types of sprayers, there are a |lot of antique tractors
and sprayers in use. The dilemm for you of course is
to which exanple do you use for the study tests. Wat
Is a typical sprayer?

Let's take an exanple, in orchards sprayers
range from nodern tower sprayers which direct the spray
In a horizontal direction into the canopy. These are
much favored by researchers, through to the traditional
air bl ast sprayer which sprays the spray plune upwards
and outwards, contam nating not only the trees but the
nei ghbor's trees that is, not the target tree, the
tractor and everyone else in the next county. It then
noves to | ow volune atom zers and if you listen to sone

people in sone universities there's a great trend
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towards | ow vol une atom zers. Therefore | suggest that

a single study test, if for exanple you choose air
bl ast sprayers this is not typical and it fails to
address the concerns that | have.

Therefore ny recommendation in this case is
to categorize application techni ques and test
accordingly. And this could be applied to various
ot her crops, not just apples.

The second area of ny concern is that there's
a dearth of information regarding the protection
of fered by engineering controls. It is now over 20
years since the state of California introduced
| egi sl ati on concerning closed transfer -devices. And in
the md-80s there was a little flurry of research
comng out of California from UC Davis, |ooking at
their effectiveness. But not nuch since. And we would
really like to know that for one reason which I'Il cone
toin a nonent. |nduction bows for exanple which are
mandat ory on all new sprayers in Europe, not yet here
in the US., offer great opportunity to reduce ri sk,
filling the sprayer knee high rather than cl anbering
onto the tank certainly reduces potential contam nation
to the operator and decreases potential for
envi ronnental pol | ution.

Wiy are we interested in this? Purely
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because the question exists, if we can introduce nore

engi neering controls, then can we reduce the anmount of
PPE that is required? Wilst on a nice cool day like
this in Washington, D.C the thought of wearing a Tivex
suit is far away but in the hot humd days in the deep
south | understand it's quite unpleasant to be spraying
In mdsummer. So we nust be aware that if we can

engi neer away the risk it would help us reduce the
earing of these Tivex suits.

The third area | have concern with is a point
that | alluded to yesterday and that is the condition
of tractors and sprayers. Yesterday | nentioned
tractors and how in our research at Cornell we've seen
contam nation of the operator's clothing due to the
fine quality of the tractor seat. This is even of nore
concern where you have custom applicators using self-
propel |l ed sprayers who nay spend 18 hours a day
clinbing in and out of cabs wearing contam nated
cl ot hi ng.

The condition of the sprayer is an area |'d
to address today. Many surveys have shown sprayers to
be in poor condition. Research shows that sonetines
the outer side of the sprayer is as contam nated as the
inside of the tank. There are | SO standards avail abl e

concerning the tank cl eanliness and | woul d recomend
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t he adoption of these standards as part of good
practice. Study tests are conducted on an "as is"
basis. They take the sprayer "as it" on the day of its
operation and off they go. G.Pis followed in the
| aboratory but what about the field? Are we starting
off wth a vessel that is contam nated? So for
exanpl e, we put our operator in a dosineter in sone
nice clothes and he i medi ately, he or she inmediately
| ean over this scruffy sprayer and contam nate a
dosi neter with product that may have been on there from
yesterday or two days or whenever.

So new technol ogy does exist. For exanple,
|l ow drift nozzles, air induction nozzles reduce drift
consi derably, not only fromthe target area but also
contam nation of the sprayer. So if we started off at
base one with a clean sprayer | would reconmmend this as
good practice for the tests. Thank you.

DR PORTIER: Any additional questions?
Doct or Johnson.

DR JOHNSON: Well just a comment. Part
of my career has been involved wth coauthoring three
books in statistics called, Analysis and Messy Dat a,

Vol unme 1, Volunme 2, Vol une 3.
The data in the PHED database is nmessier than

I'd want to include in any of those books. So the
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point | want to make is the main thing that we're, that

| think we're after is trying to predict risk and
what's the relationship between what's observed and how
does that relate to actual risk of the individual being
measur ed?

And it seens to ne that based on the data in
t he PHED dat abase, given the problens that it has, that
it makes this idea of trying to predict risk a very,
very, very tough job and | think there is a need for
new data and | woul d support the collection of that.

The second point that | wanted to nake, |
don't know whether this is the right place to nmake it,
but it did ask about the way that the studies are being
graded in terns of quality and that has to do with the
coefficient, the way the coefficient or variation is
neasured. It seens that if the data have the | ognorma
di stribution, then coefficient of variation maybe
shoul d be neasured in terns of log units rather than in
terms of the raw units. And | don't know where that, |
can't tell for sure whether that's being done and where
it's being done, but | would nake that recommendati on.
That m ght be sonething that you' d want to do.

DR PORTI ER: Doctor MacDonal d.
DR. MACDONALD: | think Doctor Landers'

remarks were very interesting but | think that also
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takes us off in a direction that we were really not

asked to go.

And that is answering the question, does
newer equi pnent substantially mtigate risk? 1 think
that's a very inportant question.

But neither database that we're, the existing
one or the ones we're | ooking at proposed are intended
to answer that question. | think that's, that woul d
require a conpletely different kind of study.

DR PORTIER And | guess | took his
comrents as bei ng recomendati ons for additional
information to be gathered at the tinme that these
studies are done. Because if | renenber correctly
there's not a ot of equipnent specific information in
t he scenari o net adat a.

DR. LANDERS: | agree with the Chairnan.

DR. MACDONALD: Yeah, ny concern though is
that we're not going to get enough data from specific
types of equi pnent to be able to nake good use of the
breakdown. We'Ill have another covariant in there but
we won't have enough information to nmake use of it.

DR. PORTIER And | guess, again | took
his conmments as sonething we're going to reevaluate in
question 5 when we tal k about study design issues as it

relates not only to sanple size but variability. And |
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think you're, in that context the scenarios and what

goes into describing a scenario is part of the
equi prment i ssue.
Yes, Doctor Barr.

DR BARR |1'd like to speak a little bit
about the issues that Doctor Popendorf brought up about
data quality. And | think that you're noving in the
right direction by trying to generate nore data now
because, not only has the farm ng technol ogy and our
ability to design studies inproved over the last 20, 30
years, so has out ability to detect the chemcals in
the | aboratory as well.

And so when you're going to tal k about
gradi ng studi es, the European Union actually has a
system for grading them based upon their ability to
confirma chemcal, a particular chemcal for analysis
and criteria about Cvs and spi ked recoveries. But |
woul d think if you were going to collect new data that
you would try and set a systematic guideline for |evels
where those data are coll ected because a CV can change
as you go down |lower in the level of detection. And so
| think that these need to be standardized if it's
going to be used as a quality criterion for grading
st udi es.

DR PORTI ER Doctor Hi nes.
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DR HINES: Well, | just wanted to add, |

t hink one of the objectives in collecting new data is
to better characterize our distribution of exposures.
And for that purpose that's one of the reasons why
there's a focus on getting a good range of anount of
chem cal use. And | think that al so addresses why we
want to see different types of equi pnent, because we
may have sone nodern equi pnent designed to mnimze
exposure at the low end of our distribution but |
heartily second your observation that we still have
sone very antiquated nethods out there of applying
pesticides in orchards. And that it nmay take sone
outreach to try and find those people who are doi ng
t hose nethods. And so we can get a better distribution
and that nay be the anount, it may be the equi pnent and
there may be sone ot her factors.

DR PORTI ER Doctor Lu.

DR LU | was waiting for soneone to
bring up this issue so | don't have to provide a
witten statenent, but

DR, PORTIER You still have to provide a
witten statenent.

DR LU | guess the mssing part of this
di scussion is that both the Agency and the task force

group kind of shy away fromcoll ecting additional
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bi ononitoring data. There are di sadvantages that were

presented by both parties in terns of, you know, the
difficulty to do these kind of studies. There's a
Human Subj ects Review Board barrier they have to cross.
I don't think those are the good reasons to not doing
this type of work. And especially the issue related to
the Human Subj ects Review Board. | think their
establishnent is to help us to conduct robust human
studies, not to prohibit us fromdoing this type of

wor K.

As a matter of fact, | think people brought
up European countries, | went to Warsaw a coupl e of
nont hs ago and | heard that they are goeing to set aside
a huge chunk of noney and then cone out wth an
organi zation that deals with conducting bi ol ogi cal
nonitoring studies in the European countries. So we,
again we're far behind on this part.

Anot her ironic situation is that both parties
identify the lack of pharmacokinetics and so and so
forth, but both parties also provide data that shows
that we're able to calculate the absorbed dose using
bi ol ogi cal data. Don't you think that's ironic? |If
you don't have the pharmacoki netics how can you do
t hose cal cul ati ons?

So again | understand the Iimtations but
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since we're tal king about what type of data is needed

in the future | think it's alnost inpossible to ignore
the inportance of biological data. Now |l have to wite
a statement.

DR. PORTIER Al ex, you know, when | | ook
at what we're tal king about here a lot of this is tier
1 and tier 2 type studies and wouldn't you think that
the biononitoring study data is going to pertain nore
to these tier 3 kind of studies where there's nuch nore
need for that?

DR LU WIll as a matter of fact | think

when | was in the school | was taught that you should
take the biological data first. |If the |evel |ooked
okay that neans everything is fine in the field. |If

all of a sudden case A has such a high level then you
want to know what happened. And that's why you conduct
a dermal exposure assessnent or inhalation, to find out
the reason. And now we're goi ng backward and goi ng
backward in a way that you don't even have a rear
mrror so chances are you'll have an acci dent.

Anyway, it's very easy to do a biol ogical
nonitoring study in an occupational setting because
they tend to expose higher, the chances are we'd get a
much better Iimt detection. | don't know about ot her

people but | have a very limted field experience, |
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think Cynthia H nes may be able to comment on this,

that workers tend to be very cooperative in these types
of studies. So | don't think there's a | ot of
| ogi stical reasons that are put out by both parties are
legitimate in the sense that, you know, based on our
experi ence.

So | would say biological studies mght be
the tier 1 study, not tier 3.

DR. PORTI ER: Doct or Chanbers.

DR. CHAMBERS: This is Jan Chanbers.

Let me just clarify about the Human Studi es Revi ew
Board. This board will be |looking at all studies that
are involving intentional dosing of hurans whether it's
passive dosinetry or biononitoring, regardless of what
the end point is.

DR LU This is Alex again. But the
question is, what is intention dosing? | nean those
are pesticide applicators, with or without a study that
we i npose on them They still go out and spray
pesticide for making a living. That's one argunent.

The ot her argunent is that sonetines the
revi ew board | ooks at the exposure | evel and says, oh,
this m ght pose sone significant risk. But if the
| evel is conparable to the |evel that those people are

going to experience in the field, they why are we still
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all owi ng those pesticides to be used in the field but

not in the human control study?

So those dil emmas need to worked out in the
human subj ect |evel, but we should not be di scouraged
fromdoing this type of work. | nean it's part of our
work to commi cate with the Human Subjects Revi ew Board
but, you know, that should not be used as an excuse not
to do biological nonitoring studies.

DR. PORTIER Point taken. Doctor Curw n.
DR. CURWN:. | have a couple of comrents.
One is to Alex actually. | think we can all agree that
it's desirable to have biononitoring studies but |
think we need to put this into context -with the
regul atory agencies in that they want to devel op a
generi c database so that they can do their exposure
assessnents w thout having to provide new data for each
conmpound that is comng in for registration.

And | think that's difficult to do with a
bi ononitoring type approach because, you know, the
nature of bionobnitoring is you have to have chem cal
specific data. So while it would be highly desirable
to have these, this information on each conpound, if we
really are, if we feel that the resources or
limtations and that sort of thing that the regulatory

agenci es are under, and that the generic exposure
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database is the way to go, I'mnot sure that the

bi ononitoring then is going to apply here. That'll be
di scussed later this afternoon | do believe.

And then anot her comment, and | don't want to
put Doctor Chanbers on the spot but I'mgoing to a
little bit, just because of your HSRB hat, and | could
be wong in this assunption. But | think one of the
| npetuses for this charge question was the recent HSRB
review for the additional data and HSRB had said that
there wasn't a clear indication that there is a need
for data. Fromwhat |'ve been hearing in this
di scussion it seens |ike for the panel nenbers who have
spoken at |east, that there is a consensus that the
additional data is warranted due to the limtations of
f ed.

And |'mjust curious because of your HSRB
affiliation if you have a comment on that particul ar
char ge?

DR. CHAMBERS: Yes Doctor Curwin, this
I s Jan Chanbers. That was one of the major concerns
t hat HSRB had when we saw sone of the protocol s that
were presented during the June neeting, that there
really didn't seemto be sufficient evidence to the
panel that was | ooking at that, that there was a need

f or new dat a.




-
<
L
=
-
O
o
(@
L
>
—
- -
o
o
<
<
o
L
2
=

FIFRA SCIENTIFIC ADVISORY PANEL (SAP) 1/10/07 CCR # 15351-2

© 00 N o o b~ wWw N P

N D N D NMDMDDN P P P PR R
aa A W N P O ©O 0O N O O M WO N P O

Page 184

And I'mjust a little bit concerned actually
about the fuzziness of what the goals of the HSRB are
that are kind of floating around here right now. And
I"'mwondering if Jeff or Jeff or Bill Jordan or
sonmebody m ght just give a brief overview of what the
statutory need for the HSRB's activities are.

MR DAWSON: ['Il let Bill do that.

MR. JORDAN: Thanks, I'mBill Jordan,
work for EPA's Pesticide Ofice and have worked wth
the Human Studi es Review Board on their, fulfilling
their responsibilities under the recently pronul gated
EPA regul ation to inprove protections for subjects of
human research

The board has a couple of different
functions. The first of which is to review conpl et ed
studi es that involve intentional dosing of human
subjects and there are different categories of such
research. There are intentional dosing studies which
are designed to neasure a toxic affect. There are
exposure studi es such as the ones that we' ve been
tal ki ng about today. And then there are things such as
studi es of insect repellant efficacy and so on. Not
all of the conpleted studies need to go to the Human
St udi es Revi ew Board under the regul ation but ones done

after April 2006 wll, when they're conpl eted and
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submtted to EPA and EPA deci des, yes, the data are

sonething we want to use in our reviews, we'll send
themto the board for a review. And when the board
gets such studies they need to, under the charter and
our regul ations, give us feedback on two distinct but
rel ated aspects of the research.

The first of which is, are the data
scientifically sound? And secondly, were they produced
In a manner that is consistent wth the ethical
standards applicable to that research? For studies
that have, are at the proposal stage, our regul ation
directs EPA to review proposals for research and once
we at EPA have conpleted our review, to provide copies
of the materials relating to these new protocols to the
Human Studi es Revi ew Board and ask the Board' s advice
on the proposed research. Again, the Board is | ooking
at two distinct but related aspects of the research.

The first of whichis, will the data produce
scientifically sound results? And secondly, will the
data conply with or conport with the applicable ethica
standards? And the ethical standards that apply for
new research are the standards contained in the common
rul e and through EPA s new regul ati on, extended
essentially conparable requirenents to third party

research. And so we'll be asking the board, do you




-
<
L
=
-
O
o
(@
L
>
—
- -
o
o
<
<
o
L
2
=

FIFRA SCIENTIFIC ADVISORY PANEL (SAP) 1/10/07 CCR # 15351-2

© 00 N o o b~ wWw N P

N D N D NMDMDDN P P P PR R
aa A W N P O ©O 0O N O O M WO N P O

Page 186
t hi nk under the common rul e standards, that this new

set of proposals for research that AG Handl er Exposure
Task Force wants to do, do you think these studies are
going to give us scientifically valid information and
do you think they will conport wth the ethical

treat nent of subjects?

So that's the thrust of what the Board is
bei ng asked to do.

The last thing that I'll nmention is that on a
case by case basis we at EPA can say there's sone other
guestions we'd |like to get the Board' s advice on
relating to the conduct of human research that may not
focus on a specific study, either a proposed study or a
conpl et ed study.

DR. PORTIER Thank you. Doctor Haney.
DR. HAMEY: Thank you. It was just a
m nor comment to what Doctor Curwin was saying in
response to what Doctor Lu said. And regarding the use
of biological nonitoring as a sort of preferred
approach to assessi ng exposure.

My understanding is a |l ot of the assessnents
the EPA are trying to nmake are before products are
actual |y approved and all owed onto the market. So, you
know, predictive estimtes of exposure, so in order to

deci de whether it is acceptable for it to be used. So




-
<
L
=
-
O
o
(@
L
>
—
- -
o
o
<
<
o
L
2
=

FIFRA SCIENTIFIC ADVISORY PANEL (SAP) 1/10/07 CCR # 15351-2

© 00 N o o b~ wWw N P

N D N D NMDMDDN P P P PR R
aa A W N P O ©O 0O N O O M WO N P O

Page 187
there's a Catch 22 dil emm.

DR PORTI ER: Doctor Popendorf.

DR. POPENDORF: Yes, Bill or perhaps
Jani ce, but | was caught by the phrase, intentional
exposure, and to what would seemto be an
interpretation of what intentional neans, intention to
expose soneone who woul d not otherw se be exposed. And
in this case or cases of air pollution health effects
wher e peopl e are bei ng exposed, the issue of
I ntentional exposure would seemnot to apply. |Is there
anot her category in that evaluation or how is that
bei ng i nterpreted?

DR PORTIER | think we-.-can have EPA's
I nput on this.

MR, JORDAN. (Ckay, this is Bill Jordan
again. The regulation applies to human research
I nvol ving intentional exposure of subjects to a
pesticide and there is a definition of intentional
exposure. And it's perhaps a bit broader than you may
be thinking of, Doctor Popendorf, and certainly we've
had ot her people raise simlar questions.

For purposes of the regulation, intentional

exposure is defined to nmean exposure that only occurs,
t hat woul d not have occurred but for the person, the

subject's participation in the research. And so let ne
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see if | can give sone exanples that mght clarify how

we at EPA think of the distinction. And I'll concede
at the outset that there will be situations that'll be
a gray area and will need to be | ooked at on a case by
case basi s.

| f soneone says to a subject, here,
participate in this study and we're going to apply sone
chem cal to your skin to see how much of that chem ca
crosses the skin barrier and we can then neasure as a
urinary netabolite. That's an intentional dosing
st udy.

On the other hand if the researcher goes to a
field and collects urine frompeople who are hired by a
farmer conpletely apart fromthe research, gets consent
fromthe participants and neasures urinary netabolite
| evel s, that woul d be an observational study.

The difference between those two situations
IS that the exposure experienced by the subjects occurs
In the first instance as a consequence of participation
in the research. In the second instance it's a
consequence of the subject's voluntary choi ces about
whether to go to work and what kinds of pesticides to
use or his enployer's choices about that.

There will be cases that are somewhat in a

gray area but the kinds of scripted activities that are
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called for in the AG Handl er Exposure Task Force

protocol s are ones which we deem put it on the side of
bei ng an intentional exposure study.

DR. PORTI ER. Doct or Chanbers.

DR. CHAMBERS: | guess just to reiterate
alittle bit of the concerns that arose during HSRB
nmeetings when this was first presented, is that partly
what Bill Jordan just said about the scripting. There
w Il be sone, in sone cases sone scripting and not just
absolutely reqgqular activities. And then the other
concern is that in sone cases it will be surrogate
conmpounds and not necessarily the ones | guess that
were going to be used that day in the field anyway.

And so that makes it kind of one of those gray area
type studies | think. So sort of sem -natural but
sem - scri pt ed.

DR. PORTIER. Any addi tional questions,
comments? | think this is probably a good place to
break on this question and to take a short afternoon
break. M. Dawson, did you get what you wanted to get
out of this question or M. Evans? Do you guys have
any addi tional questions that wel |, you can think
about it. We'Ill revisit it after the break because |
see a |l ot of people yawning, we need to get up and nove

around a little bit.
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So we' Il ask that question when we get back.

Il won't quite close the question until we get back from
t he break.

Let's take a 15 mnute break, | have 2:40,
that's puts us back at 2:55.

(WHEREUPON, there was a recess).

DR PORTI ER kay, it looks like we've
got our panel back. Mybe |I should, | alnost hesitate
to ask if there's any additional panel questions at
this point because | really want to go on to the next
charge question. But if there's a dying question anbng
the panel | think we could consider it. D d anybody
come up with a "' mnot going to give-you a | ot of
tinme to think about it.

Jeff and Jeff, it looks like, ny take on this
is | get a feeling that the panel feels that the
additional data is justified. | think that's part of
the take hone nessage. The other nessage is that the
selection criteria for the nost part |ooks good but
we're going to have a nunber of recommendati ons for
additional data elenents that we'd like to see recorded
and sone other side issues that are going to be
di scussed.

Is that kind of what you --

MR, EVANS: | would agree wth that, we
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were very happy wth the answers and you gave us a | ot

of things to think about to enable us to press our case
further and we very nuch appreciate that. And we are
ready to nove on to the next question if

DR. PORTIER And Doctor Curwin, it's
going to be interesting to see how you include the
di scussion on the Health Effects Commttee. You asked
t hat questi on.

kay, | think we're ready to read to read the
second charge questi on.

MR EVANS: 1'l|l be happy to do that. The
common approach for conducting dermal exposure
nmonitoring studies relies on the use of whol e body
dosi netry, hand washing and facial neck w pes. |In sone
cases biological nonitoring is also used as an
alternative nethod. Exposure estimtes and Agency ri sk
assessnents however typically rely on two of the skin
nmeasurenents. For exanple, potential dose coupled wth
dermal absorption data or dermal toxicity studies in
order to calculate risks. The Agency believes that
t hese net hods are conplenentary and that they can
provi de appropriate estimtes for exposure assessnent,
but that the results directly related to the
reliability of the inputs used.

Pl ease comment on the Agency's concl usi on
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regardi ng passive dosinetry and bi ol ogi cal nonitoring,

I ncl udi ng whether a systematic bias exists in either
appr oach.

Based on the information presented the Agency
has particul ar concerns over three specific aspects of
how t hese studies are conducted, including, 1, the
possi bl e need to correct for the efficiency of the
handwash techni que, 2, conpensating for absorption of
resi dues through the skin during sanple collection
peri ods and 3, the breakthrough of residues under whole
body dosineter garnents. Please comment on the need to
systematically account for residue |osses due to these
potential nethod biases. |If there is a need, please
descri be how these corrections shoul d be acconpli shed
in a way that could reduce uncertainties in the
resul ti ng exposure estimates.

DR PORTIER Doctor Barr, it |ooks Iike
there's a lot of comments. | guess you'll start us off
on this.

DR BARR 1'Il start us off. First of
all as a preface to ny coments |I'd like to say that
the presentations that were given today were quite
excellent and directly inpact the charge of our working
group. And so nost of us kind of feel a little

overwhelmed with the data that was presented. And so




-
<
L
=
-
O
o
(@
L
>
—
- -
o
o
<
<
o
L
2
=

FIFRA SCIENTIFIC ADVISORY PANEL (SAP) 1/10/07 CCR # 15351-2

© 00 N o o b~ wWw N P

N D N D NMDMDDN P P P PR R
aa A W N P O ©O 0O N O O M WO N P O

Page 193
we want an opportunity to digest the remarks and

perhaps revisit sone of these questions at a |l ater date
during the week.

The first question really wasn't a question
but it was to ask our overall assessnent of the passive
dosi netry and bi ononitoring data and whether there's a
systemati c bias between the two neasures. Fromthe
I nformati on that we've been presented and gi ven today,
both fromthe EPA and fromthe task force, we don't see
that a systematic bias exists.

Agai n we have sone questions on how t hese
conpari sons were derived and would like to | ook nore
deeply into it tonight before we finalize that answer.

Since the last three questions are so closely
| i nked and deal with the efficacy of passive dosinetry
net hods, whether they involve hand washi ng or whol e
body dosineters to adequately estimate the external
dose, we'll just treat them as one question and ki nd of
try to address themall together.

| think existing data clearly indicate that
for certain pesticides absorption of a pesticide on the
skin or into the body can occur within a matter of
m nutes after the exposure has occurred. This
absor pti on woul d be expected to be pesticide dependent

and related to the ability of the particul ar pesticide
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to penetrate the skin. In addition, variability in the
amount absorbed woul d be expected based upon the tine
the pesticide remains on the skin prior to washing, the
amount of pesticide that is actually on the skin and
general inter-person variability. |In addition, the
ability of the solvent, and here several solvents were
di scussed, both al cohol, water and detergent based, to
renove the chemcal fromthe skin or pronote its
absorption into skin may vary based upon the physi cal
and chem cal properties of the pesticide and adherence
to the standard hand washi ng protocols.

Most, but not all of these potential biases
woul d nost |likely result in an underestimati on of the
amount of the pesticide present in the skin. For
exanpl e, data presented in Fenske and Lu, 1994 show
t hat several hand washi ng sol vents recover |ess than
50% of chlorpyifos fromthe skin imrediately after
exposure and about 20% was recovered fromthe hands one
hour after exposure.

Usi ng dermal absorption factors based upon
exi sting data such as the 3% factor based on Nol an et
al's paper for chlorpyrifos should be used, although
they don't necessarily reflect the various paraneters
that can affect dernmal absorption.

| think correcting for these biases is going
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to be difficult because no gold standard for conparison

exi sts. The current conparisons that have been given
to us conpare biononitoring agai nst the derma

absor ption and of course biononitoring is not w thout
its limtations as well. And we have to nake several
assunptions with biononitoring as with dosinetry that
gi ves bot h approaches sone degree of uncertainty.

| f correction nethods can be derived that can
significantly decrease the uncertainty at a reasonable
cost then perhaps they should be applied. For exanple,
t he approach using the | og kow that was nentioned
earlier would be a possible solution if deened
appropriate and if it would have a significant inpact
on the overall exposure estimate.

A second approach of course which you al so
nmenti oned today woul d be to quantify the anount of
absor bed dose based on excreted netabolites and
phar macoki netic information and add this to the passive
dosinetry estimates. As biononitoring provides data
that are independent of the root of exposure, other
roots of exposure would be included which m ght
overestimate the total dernmal dose. The biononitoring
approach nmay be difficult as well because many
pestici des do not have reliable bionmarkers and

phar macoki netic information is insufficient or largely
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| acki ng for nost pesticides. |In addition, the burden

to the participant becones exponentially larger if 24
hour urine sanples are requested over a period of days.
However, the biononitoring approach woul d
| i kely be one of the few viabl e approaches acceptabl e
to estimate the anount of breakthrough from whol e body
dosi neters. One cannot assunme that you have a uniform
br eakt hrough from a whol e body dosineter and there
appears to be no reliable way of predicting the anmount
of body surface affected. Also, breakthrough is likely
affected by the task being perforned as well.
Sonme tasks may have m ninmal potential for
br eakt hrough i n whi ch case no correction wul d be
necessary. But for tasks where breakthrough is likely
bi ononi tori ng woul d conpl enent the passive dosinetry
data to estimate the external dose. Alternatively,
sone sort of patch placed under the whol e body
dosi neter may be able to provide sone breakt hrough
information if those patches were strategically placed.
| believe the existing data denonstrates that
sone sort of correction should be applied or at |east
the uncertainty recognized and it should be chem cal
dependent. One thing that has been | think of concern
to alot of the people in our working group is trying

to have sonething generic that doesn't use the chem cal
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and physical properties of each independent pesticide.

Before today | had seen no study in which
bi ononitoring results conpared so well to passive
dosinetry estimates which is why in part so nmany
st udi es have coupl ed passive dosinetry an/or other
envi ronnental anal yses with biononitoringh to estimate
total exposure. Likely, in ny opinion, an approach
usi ng the chem cal physical properties of the pesticide
and wash sol vent shoul d be enployed to derive a
correction factor to correct for dermal absorption of
t he chem cal when estimating hand exposure using
passi ve dosinetry.

Bi ononitoring is also viable-but a nore
costly and cunbersone option and nmay overesti mate the
external dose if other routes of exposure are
significant or if the selected biomarker is not
sel ected for the exposure.

Again for the data provide it's just not
clear to us whether a correction factor or conpensating
for breakthrough is necessary. However the panel feels
strongly that the chem cal and physical properties of
each single chem cal should be considered as a part of
this generic database. W don't know fromthe data
present ed whet her the agreenent would hold if sorted by

I ndi vi dual pesticides for exanple.
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Also we think sone attenpt to include the

studies that were excluded in the study presented by
the task force should be done and clearly if sone
correction factor is adopted it should be chem cal
dependent .

I'"d like to | guess invite the other
associ ate di scussants to give their opinions as well.

DR PORTIER. Doctor Hi nes, Cynthia.

DR. HI NES: Thank you Dana, that was very
exhaustive, I'll see if |I can find sonmething to expand
upon or add to that.

Taking the first question on whether or not
there is a systematic bias in the passive dosinetry and
the biological nonitoring, | would concur with what
Dana said, that given the data that we have been shown
by EPA and by the Agricultural Handl ers Exposure Task
Force, as presented the data do not seemto show a
systemati c bi as.

| do have sonme concern that there nmay be bias
wi thin individual chem cals. W haven't nuch time to
really look at that. For ne the inplications of that
extend to maybe new chem cal s down the road or
chem cal s that we do additional biononitoring on where
we may | earn sonet hing new about the relationship

bet ween passi ve dosinetry and dose through bi ol ogi cal
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nmonitoring. And | would hope that in the future if EPA

were to cone across a study that had concurrent

bi ol ogi cal nonitoring and passive dosinetry, or one of
t hese sequential studies and there was an obvious, in
particul ar the passive dosinetry underesti mated the

bi ol ogi cal nonitoring that EPA woul d naybe take that

I nto consideration and | ook at that and not just sinply
take what was in the database and ignore that and naybe
that's your routine procedures.

The next question had to do with the possible
need for correcting for efficiency of the hand washi ng
technique. | think the challenge in that question is
the word, need, versus the word, feasibility. dearly
there is quite a variation in the efficiency of renoval
I n these hand washing techni ques as we' ve seen fromthe
data from substances that are recovered with, you know,
I n excess of 90% efficiency and then substances |ike
Dana nentioned, chlorpyrifos that are | ess well
recovered. And this may have a lot to do with both the
techni ques that were used in the studies and al so the
sol vent systens, contact tines, those kinds of things.

So having said that it would seemthat in a
sense when you have poor efficiency of renoval that it
woul d seem that you would need to do sone kind of

correction, although when | start thinking about the
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feasibility of actually doing this and extending this

across chemcals it becones nore problematic. Al so,
factoring into ny thinking is that at |east under the
proposed Agricul tural Handl ers Exposure Task Force
studies, participants wll all be wearing gloves. And
so hand | oading may be very lowto start with. And so
t he whol e inpact of this renoval efficiency may really
be not a significant el enent.

So | think on balance I'mnot feeling that
that is a, the correction is sonething that's highly
needed. It mght be, you know, when you're exploring
data sonet hing you could do would be to see what if we
corrected our doses for this, is it going to make nuch
of an analysis difference or sensitivity difference in
t he whol e body versus the dermal, those kinds of
sensitivity anal yses?

On the second question, absorption of
resi dues through the skin during the sanple collection
periods, as Dana pointed out this is going to be highly
chem cal dependent and it's going to be dose dependent.
And so there's a ot of factors in there. You know, |
think ny general inpression is that probably that
contribution to exposure will not be high and so I tend
to think that probably there's not a great need for

correction there as wel|.
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Again | would hope that if EPA for a

particular chemcal as it is being registered or re-
registered really shows an obvious deviation fromthis
where you think that it's going to affect the whole

ri sk assessnent, that you woul d take any ot her data

I nto account.

And finally the breakthrough of residues
under whol e body dosi neter garnents, you know, what |'m
nost famliar with is, you know, when we do air
sanpling in industrial hygi ene we al ways have a backup
section and we can on every study know whet her we've
got breakthrough. And it's a technical challenge that
we don't have that for whole body dosinetry or even for
patch dosinetry, whereas we're conducting these studies
to know whet her or not we've had breakthrough. And if
anyone coul d ever engineer a suit or a patch that would
allow us to actually neasure that during our sanpling,
that to ne would be the ideal situation. So that we
woul d know on a case by case basis whether we really
needed to correct.

And as Dana pointed out the dilemma wth
breakt hrough is that wth pesticides you don't get this
ni ce uni formdeposition. You could have, you know, a
| eak al ong the sleeve and it gets saturated so you

m ght have a breakthrough in one spot but not in 90% of
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the rest of the garnent. And | don't honestly know how

you woul d deal wth that. W discussed this
possi bility and maybe ot hers have done this of
sel ective patches that act as nonitors underneath the
dosineter. So perhaps that could be explored or naybe
has been di scussed. But in the absence of any real
sound way to do this | don't think that | would advi se
maki ng that correction.
The one other comment | would nmake is this

| dea of maybe | ooking at the optimal water partition
coefficient and its relationship to the renoval
efficiency, | thought was intriguing. There isn't a
| ot of data in there. That mght be werth pursuing to
see if you can, you know, get nore data, | don't know
If that's going to bring in human subjects issues, but
of the different approaches that were suggested for
| ooking at this problem of handwash or hand rinsing
renmoval efficiency, that one to ne seened the nost
I nteresting.

DR PORTIER Very good. Doctor Hughes.

DR, HUGHES: Again |'ll make nmy comments
bri ef because | think Doctor Barr has pretty nuch done
a good job of covering them [|'ll also iterate what
she said that we appreciate the industry's as well as

EPA' s efforts in giving us sone conpari sons between
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passi ve dosinetry and the biononitoring. The way I
have | ooked at this is basically putting it into nore
of an epi dem ol ogi cal perspective and that is not
unconmon when you conduct a case control study to | ook
at the biases that inpact the study to determ ne the
nature and the magnitude of their affect on the result.
In other words, if it overestimates and how nmuch it
overestimates. If it underestimates, how nuch it
under est i mat es.

And then with the effect of | ooking at
whet her the result you get is generalizable. Ckay,
we' ve often nentioned the termaccurate but | think
It's nore applicable for regulatory purposes to use
that termgeneralizable. In the sane way we have to
| ook at the end result with regard to all the
paraneters, how they're going to overesti mate and
underestimate the possible results that you woul d get
fromany nodel that you have that predicts a risk.

When you | ook at the conparisons between
passi ve and bi ol ogi cal nonitoring you see that the
variability is an order of magnitude off, in ny
experience | agree with the Agency that that's
acceptable. And so | go on and have to take a | ook at
exactly what woul d hand washi ng nean and what are the

variations? And | appreciate the industry's evaluation
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of looking at risk assessnents and taking a | ook at
exactly what | would regard as a sensitivity anal ysis,
| ooki ng at each one fo those paraneters and figuring
out the variability in each one of those paraneters and
how much it woul d nake a change to the overall result.
For the AHED dat abase where actually one is
usi ng gl oves and protecting the skin the dernal
exposure on the hands is probably not as significant as
It would be for other exposures, being the Residential
Task Force or the Reentry Task Force. In studies that
we had and the reentry study on bl ueberries that was
nmenti oned by Doctor O sen, we find that 50% of the
exposure occurs on hands. And certainly that's not to
be expected in AHED. And certainly with regard to
| ooking a the nodel in nore of a probabilistic
determ nation one woul dn't expect that there would be
much sensitivity to variations wthin | ooking at the
efficiencies in hand washi ng and absorption thereof.
Nevert hel ess, when | say that I'mstill a
little bit concerned that | ooking at the possible need
to correct the efficiency of hand washi ng techni ques
m ght be valuable in other situations. Again, where
the hand is unprotected, where you mght be in the
agricultural, mght ook at the Agricultural Reentry

Task Force data or the residential data, where hands
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are unprotected where you m ght be dealing with young

children. And | think that there is, as Doctor Barr
suggest ed, sone cause that we'd go ahead and take a,
and | ook at the data and nmake the, and | ook at Doct or
Fenske's data and assune or at |east think that there
IS a probability that you're underestimting the
esti mat e.

And to go ahead and find ways of conpensating
for that based on sone bi ononitoring data.

And so | just wanted to add sonme conments
with regard to acknow edgi ng the sensitivity based on
the probabilistic study, but also saying that there
m ght be occasions where we really do need to | ook at
that and we can't quantify exactly what the absorption
efficiencies are fromthe informati on on hand and we
really do need to go one and | ook at a nore
conpr ehensi ve study, |ooking at not only the
conmponents, the kows, we'll have to | ook at the
concentrations, we'll have to |look at the timng.

And al so we have to | ook at the various
protocols and nmake sure that what we're enulating with
regard to biononitoring with regard to whether it's a
dried residue on a plant or actually direct application
with the different fornulations, that we have sone

conparisons there as well.
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DR PORTI ER Doctor Kim

DR KIM So sone of the biases in hand
washi ng patch sanpl ers and whol e body dosi neters,
t hey' ve been di scussed by other nenbers of the panel
and they've been fairly discussed, thoroughly discussed
in the literature so | won't really conment on them
But ny only recomendation is that the uncertainties
associ ated with each of the sanpling techniques, they
just be stated up front, they be incorporated into the
dat abases and just, yeah, so it's stated. So not
necessarily at this point correcting for any biases
because there is, |like Doctor Barr said, there is no
gold standard to conpare against.

My, nost of ny conments are going to focus on
skin biology. You know, we've focused on, it's been
said in the past that physical chem cal properties of
t he exposure scenario are nost inportant for predicting
dermal, or neasuring dermal exposure and predicting the
I nternal dose that results fromthe dermal exposure.

But I would argue that sonme of the skin biology or
consi deration of the skin biology is very inportant
because if you | ook at an inhal ati on exposure study, a
chem cal that enters the alveolar region and it crosses
that alveolar lining, it's, the diffusion is very rapid

soit's not a diffusion [imted uptake for inhalation
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exposure to chem cal s.

But for the skin, the skin is a very dense
| ayer, it has all sorts of cornified cells, proteins,
lipids, and this very nessy matrix wll affect how
chem cal s are absorbed or taken up into the body. So
that in the skin sonetines what happens is that the
skin holds on to these chemcals for fairly |ong
periods of tinme. And understanding how the chem cal
behaves inside the skin is very inportant and this is
very relevant, | nean it's been discussed fairly
extensively by the FDA and in the pharnaceuti cal
i ndustry. So a patch dosineter that better captures
the level of chemcal that is as close-to the skin as
possible is preferred. As well as when you're choosi ng
or selecting the patch sanpler it should have sone
characteristics that are simlar to human skin. And
there was a recent publication that canme out of the | QM
where they invented a sanpler that had a charcoa
backi ng and various |ayers that were able to better
m m c uptake via the skin.

As for any of the residues that are, that
result from breakthrough across a sanpler, the EPA
doesn't really talk about tape stripping which is a
net hod that has been used by the FDA and pharmaceuti cal

I ndustries extensively to actually neasure the chem cal
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concentration or the anount of chemcal in the stratum

corneum And t hrough successive tape strips you able
to actually get at what the dose is and what the tine
course behavior of that chemcal is within the stratum
corneum because that's what drives ultimtely what, how
much of a chem cal goes inside for systemc

circul ation,

The ot her comment has to do with the percent
dermal , dermal absorption factor, And it's been
denonstrated that this varies fromthe |ocation of the,
by | ocation on the body. So for exanple a dernal
absorption across the hands is going to be conpletely
di fferent because of the physiology of -the skin
relative to on the eyelids for exanple. So I think
that is going to contribute to a |ot of the
uncertainties and there are techniques in place right
now that do take into account the thickness of the skin
at different layers for examning differences in the
percent dernmal absorption.

DR, PORTI ER Doctor Lu.

DR, LU | think the question that's set
out for the panel has been discussed thoroughly. I
guess | kind of set a tone when I, you know, answered
t he question of the data needed that, you know, just

stay away fromthis conplicated dernmal exposure
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scenari o and focus on sonething that may gi ve you a

better quality of the data. Those three questions are
very significant.

And | want to echo the exanple that Cynthia
H nes raised is the air sanpling tube. There is the
back end that will absorb the breakthrough. And as a
matter of fact if I can recall, if you found 30% of
breakt hrough in the back part of the sanpler, that
whol e sanpl e shoul d be tossed away because you can see
that it's an invalidated neasurenent because you don't
know how nuch actually got out of the tube and is not
bei ng absor bed.

So in the case of whol e body-dosinetry, first
of all we don't know whether there's a breakthrough or
not. |If there's a breakthrough then we have to throw
the sanple away. And you can see that we're only
generating one dosinetry sanple per subject. That's a
very val uable sanple. If you throw it away then you've
got nothing. So that's a significant |imtation.

Br eakt hrough usually results from excessive exposures
and then you just throw away a very high value of the
nunber. Again that's sonething that you can never
justify, you can never conpensate it.

A lot of issues in terns of correction of the

efficiency of handwash, the conpensating absorption,
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once we nodify the skin integrity or based on the

observati on and a good guess, but we don't know how to
conpensate that because again it's very conplicated.
EPA actually is asking multi mllion questions. It can
be resol ved but how much noney are you going to put,
set aside to answer those questions? So again, those
are just the discussions.
| think throughout the exercise of using the

PHED data by EPA again we, you know, we can see that a
| ot of points that we try to study in terns of the
agreenment and so on and so forth is just not there.
The reason it's not there is partly because of the
quality of the data, but also it's because the nature
of studying dermal exposures. Did | nake sense?

DR. PORTIER At this tine we'll open it
up too the panel. Any coments? Doctor Handwerger.

DR. HANDWERGER: It's just an obvious
comment that the skin is nore than just a filter. |
nmean it's not just a place where things go fromthe
exterior of the body into the circulation. The skin
certainly acts on a nunber of substances to change them
bi ochem cally and certainly things can have affects
|l ocally at the skin level. | think we're all aware of
the role of sunlight for exanple on the netabolism of

vitamn D and things like that. So | wouldn't just
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think of skin as just a filter that doesn't nodify

things along the way. It may, certainly it may have a
role in the netabolismof these things in addition to
just how rapidly they get into the circul ation,

DR. PORTI ER: Doct or Popendorf.

DR POPENDCRF: Yes, |I'd like to coment
and sort of explore a couple of small nodifications to
what's been sai d.

| mean | think the first point is the issue
of the bias and the statenents have been made t hat
there is no bias. And | think there's other evidence
fromother studies that weren't presented that suggest
there could be a bias and | guess just -the nuance here
Is that we're not able to detect a bias would probably
be a better statenment. There's just a lot of noise in
the data and if it exists, clearly it's nmuch smaller
than all the effects of other variables that aren't
bei ng control | ed.

The second point in terns of the conpensating
for absorption residues, | think a better word m ght be
adsorption because | think it's really adsorption going
on inthe skinin terns of trying to do a wash to
recover it, not so nmuch whether it's absorbed and goes
t hrough the rest of the body, but it's retained by the

skin, presumably eventually either to be as point out
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by the skin nodel, it'll retain for maybe a |long tine,

eventual ly sone of it will be sloughed off, sone of it
wi || perhaps be washed off, sonme of it wll be
absorbed. But it, froma passive dosinetry perspective
adsorption would keep it frombeing recovered in a
wash.

And | think there's sone good evidence again
t hat suggests that it happens perhaps. O course it
varies wth the chem cals, those that have been studied
may be a factor of 2, 50%reduction, tine dependent. |
was playing with sone of the data that's presented in
the review and it, and you' ve got two points, you know,
the i medi ate recovery and the 1 hour recovery. And if
you assune an exponential retention nodel you get a,
you know, of course you can draw a |line through two
points, any line, it turns out that the lines are
characteristic of the KOWof the two chemcals. So |
think it suggests that a nodel could be devel oped
certainly that fits those two. The data that's
avai |l abl e, now that's one dose, you know, imredi ate
recovery and 1 hour later if you tried to apply that to
real world scenarios you' d have to nmake sone assunption
of the time history of whatever you recover. And if
for instance if you assune a uniform exposure over

what ever that exposure period is, 1 hour, 3, 4, 6 hours
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you're going to see two things.

One, you're going to see a |lot nore
retention of that early dose so you'll need to do the
i ntegration basically of that formula. And I think if
you work that out the way the nunbers are going to cone
out, what you'll also see, people have commented that
there's an equilibrium being reached, and | think again
a better termthere would be a steady state in terns of
the dosing rate over a period of tine, assune it's a
constant dosing rate, retention's going on at a period
of time and eventually you'll reach a point where
you're only going to get off a certain, a fraction, a
constant fraction of what's been deposited over tine.
That's the way the nmath woul d work out on that.

Let's see, | think a couple of other points
here, one, we also |ooked a bit at, there was data on
the wipes and |"'msure if w pes are being proposed as
part of that new protocol but | think we really haven't
comrented on wi pes per se, but | think there is a nuch
stronger bias froma w pe than either the wash of a
passive dosinetry and | don't think we would recomend
w pes which kind of conplicates a bit the face and neck
assessnents. But | think it would certainly be ny
recommendati on and maybe we can | ook for some consensus

whet her that m ght be taken as one category that there
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probably is a significant order of magnitude bias
because not only are you having retention but you're
not getting good nechani cal recovery.
The last point I'd |ike to make i s goi ng back
to the figures that | have up there. Looking at the
| ssue of whol e body dosinetry versus patches, 1've
been, 1've used patches in several situations beginning
wi th harvester data and | think one of the key aspects
there is you can assune very uni form exposures. In
applicators |I don't think you can nmake that assunption
and | think there are sone |limtations with patches.
Let's see, if we go on to the next, let's go
wth two nore slides. [|'ll use this as an exanple.
What |'mgoing to tal k about under the next question
has to do with biononitoring versus excretion. But if
you were to |l ook at the issue of patches just as an
| ssue of bias or perfornmance, part of the broad
question, is you look at this magnitude of the probable
error, looking at the coefficient of variation in terns
of coefficient of variation for patches would be the
variability in the exposure on a given |location, a
given body part. If it isn't uniform how variable is
it? And you could put a value to that. The
denom nator instead of percent excretion is shown

there, I"'msorry, | thought | had the internedi ate one,
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1 It's going to | ook exactly |like this however, the
2 denom nator would be the ratio of the body area to the
3 patch area. |It's again it's a scaling factor nuch |ike
4 excretion would be if you're nodeling up fromwhat's
5 excreted to what the dose was or the sane basic concept
6 was applied to the denom nator was recovery for the,
7 for question 1. But in this case the scaling factor is
8 aratio for the body area for a given patch, to the
E 9 patch area itself. And depending on the kinds of
LL] mie pat ches that are used you're |ooking at a 25 to 4% of
E 11 that part of the body being covered by the patch. The
: 12 reci procal of that nmeans you've got a scaling factor
g 13 sonmewhere in the nei ghborhood of 25 to-50.
a 14 Now, if you have a scaling factor of, well,
w 15 this is set up, the x axis here is basically the
:-_. 16 percent of the area covered, so if you're |ooking at 2%
=) | 17 to 4% you can see where that is on the |og scale on the
E 18 X axis and even small anounts of variability in the
u 19 dose is going to give you rather large variations in
-EI 20 t he neasured dose. So | think the conclusion here if
ﬂ 21 you hadn't already cone to it is that patch nonitoring
o 22 for spotty exposures that m ght occur during
w 23 application is probably not recommended. O if you're
g 24 going it you're going to see a | arge anount of
25 wvariability in that data.
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DR PORTIER O her coments? Doctor

Popendor f.

DR. POPENDORF: |'m just |ooking at ny
notes. There were sone other data al so that | suppose
coul d be an exception to what | just said. |If for
I nstance you're |l ooking at a protected area where the
exposure, once it goes through the barrier, for
I nstance gl oves or perhaps an encl osed cab where you're
not getting spotty exposures you can nmake a nuch better
assunption of uniformty which mght get around this
probl em

So there nmay be a few exceptions where
pat ches woul d work, but in general what | said earlier
Is that | wouldn't recomend them here.

DR. PORTIER | have a question of Doctor
Barr or Cynthia. 1In looking at this, thinking about
t he breakthrough residues, so this is residue that goes
t hrough your cl othes, through the whol e body dosineter,
into the skin, right? So the concentrations are goi ng
to likely be very snmall? Do we have a probability of
even being able to neasure that? So the uncertainty in
that val ue neasured is going to be quite high anyway,
right?

DR. BARR Right, if you, the snaller,

obviously the snmaller the nunber the nore uncertainty
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in the neasurenent of the val ue. Sol nean it's, |

mean | think that what we've all tal ked about and
di scussed is that there nmay be sone breakthrough that
may or may not be significant. There may be sone
anount of residue that's not able to be dislodged from
the skin, but overall it doesn't seemlike it's going
to be a significant enough anobunt to put the cost and
effort into correcting for it. Unless there's sone
sinple solution that's fairly easy and not very costly.

DR PORTIER Ckay, that's what | thought
| was hearing but | wanted sonething nice and
straightforward |ike that so | coul d understand.

DR. HINES: This is a case where you'd
i ke all your breakthroughs to cone back non-detect,
this is when it's good.

DR PORTIER And then I, and | guess it's
a simlar kind of thing for the AHED protocols that use
the gloves. You really don't expect a |ot of the hands
So you're going to have | ow detection levels, a |ot of
non-detects and a | ot of uncertainty and maybe not a
| ot of contribution to the overall dose.

DR. BARR Correct. |It's certainly not
worth the effort and cost if you're not going to have a
bi g contri buti on.

DR. PORTI ER Additional questions,
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comrents? Cynthi a.

DR HNES: | would like to reinforce what
Brian said about you may want to | ook at a reentry
situation, reentry workers differently because of the
| ack of gl oves.

DR PORTIER Jeff Evans.

MR. EVANS: Again we thank you for that
and we appreciate the distinction in the types of
scenarios. W didn't expect that there would be as
much of an issue with this handl er database. But for
reentry and residential where we don't assune the use
of gloves | think that's inmportant for us to continue
to think about and I | ook forward to any additi onal
t hought s you have as you take these, today's events
into further consideration this evening. So thank you
very nmuch for that.

DR, PORTIER 1've nmade a note that
Cynthia has the right to

MR. EVANS: Yeah.

DR PORTI ER: cone back tonorrow and
revisit this.

MR, EVANS: That's been prom sed.

DR. PORTI ER: It's really inportant to
the discussion so we're not quite closing this issue

but | think we've had a very
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MR, EVANS: W appreciate that.

DR. PORTI ER good di scussion on it. |
think at this point we'll nove on to the third charge
questi on on passive dosinetry and biononitoring. That
should be a | ot of fun.

MR. DAWSON: EPA believes that a
conpari son of exposure estinmates derived fromdata
col l ected through bionmonitoring with data coll ected
t hrough passive dosinetry is the nost appropriate way
to assess the predictive nature of a passive dosinetry
based approach for estimating worker exposure.

Pl ease coment on the strengths and
limtations of this kind of conparison-for judging the
potential utility of passive dosinetry data in
conducti ng exposure assessnents.

EPA has conducted such a conparison using
avai |l abl e data and bel i eves that the conparison shows
sufficient concordance of estimates based on
bi ononi toring data and passive dosinetry data, to
support the conclusion that a passive dosinetry based
approach can generate data that can be used to devel op
relatively predictive estinmates of worker exposure for
a wde variety of scenarios and activities.

Pl ease coment on the adequacy of the

anal ysis to support EPA's concl usi on.
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DR. PORTI ER: Doct or Popendorf.

DR POPENDCRF: Well | think overall there

I's, what |'ve been sort of setting the stage for here
i n looking at sone of these issues of variabilities is
that there are limtations to both nethods. There are
vari able factors that cause both nethods to have, to be
variable in terns of the nunber that's being derived as
an indicator of the final result that you're trying to
achi eve.

| think maybe a good way to view this m ght
be the third slide on that overhead, |ooking at the 5
figure version, there you go. Wat |I've tried to do
wWth this figure is to give you a got back up two
to give you a few scenarios here, | ooking at what we're
really tal king about in a pictorial sense. And on the
|l eft we're tal king about the way a patch dosi neter
m ght work and |'ve sort of alluded to in the previous
qguestion, the outcone of that.

What |'ve tried to present here is three
options if you will of howto, three nethods nmay be a
good way to viewit. The patch dosineter is on the
| eft, the whole body dosineter is in the mddle and no
dosineters basically relying on a skin wash as a
passive dosinetry type nethod. At the bottom you'l

see urinary excretion as a biononitoring. You can do
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that, potentially do that in any of these options but

of course you'll end up with sone errors under certain
scenari os.

So let's go through that first one. The idea
of a patch dosineter, the first arrowis the total
deposition onto the skin, so 100% of whatever it is.
Ckay, if you have patch dosineters as | nentioned they
only cover in general a small fraction, |ess than 5% of
the skin, except for the hands where it usually woul d
be a whole, a whole coverage. But you could use a
pat ch dosi neter without really changi ng what goes to
the skin. The downsi de of the patch dosineter is the
fact that you're estimating a dose by taking those
pat ches, anal yzing them and scaling back up to what
that dose was. And that's where you get into that
scaling error. And any uncertainty or variability in
deposition causes that value to be quite |arge.

One of the questions that cane is part of
gquestion 3 having to do with the concurrency if you
will of dermal, or passive dosinetry in biononitoring.
If you were to use patch dosinetry that works pretty
well. As you can see, the dose that reaches the skin
I's not changed very nuch, reduced only a small fraction
by the portion of the body that was covered by the

dosi neters which, with the exception of the hands and
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how i nportant that particular dose, is a small

fraction. So it goes onto the skin, retains air, is
absor bed, passes through whatever the target organs
are. Sonme of that is going to be excreted. And I've
sort of tried to indicate in that diagramthat you're
going to get only a fraction of the dose being absorbed
t hrough the skin so that arrowis smaller. [|f you
tried to do sonmething fromlet's blood or tissue you're
going to have a scaling effect and by the tine you get
down to excretion you' re having even a snaller

fraction, trying to use bionmonitoring you'll only have
a small fraction analyze so you're going to have a
probl em of scaling back up.

The second scenario is the whol e body
dosinmeter. There you're essentially covering nost all
of the body except generally the head and neck with a
dosi neter which is going to get you a nuch nore reduced
dose going to the skin. Again, the sane reduction,
what ever that was, being absorbed in a further
reduction to excretion. But if you' re tal king about
usi ng whol e body dosinetry and concurrent
bi ononi toring, which is one of the recommendati ons on |
t hi nk page 61 or so in the review, you really are, or
you can't effectively do that w thout making sone big

assunptions in terns of what fraction of the whole, the




-
<
L
=
-
O
o
(@
L
>
—
- -
o
o
<
<
o
L
2
=

FIFRA SCIENTIFIC ADVISORY PANEL (SAP) 1/10/07 CCR # 15351-2

© 00 N o o b~ wWw N P

N D N D NMDMDDN P P P PR R
aa A W N P O ©O 0O N O O M WO N P O

Page 223
breakt hrough if the dosineter is up against the skin or

If the dosineter is not against the skin, perhaps sone
sort of penetration or whatever nanme you want to put on
t he amount of chem cal that would go through that

dosi neter which woul d cause the dosineter to be
slightly inaccurate, but would provide sone anount of
dose going to the skin, sone anount com ng out the, you
know, with the urine. But you're |ooking at sone

I nteractions there that nakes whol e body dosinetry and
bi ononitoring in conflict wwth each other. And we

woul dn't nmake a reconmendation to try to do both.

And then the third scenario was basically the
wash as a passive dosinetry type of approach. And
there we tal ked about that earlier of how the, you
don't have a dosineter so whatever is happeni ng at
| east this would apply to the hands or potentially to
the face and neck. The chem cal would go to the skin.
At sonme point you'd try to wash that off but you're
only going to get a fraction of that off. So there
you' re introduci ng again sone errors in what you're
getting off. Sone is going to be retained, eventually
going through. A lot of errors introduced wth that
nmethod. So | think the idea of concurrent
bi ononi tori ng and passive dosinetry is not, | certainly

woul d not reconmend doing both of those. It's an
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either/or sort of approach.

The previous question, | answered the issue,
or tried to answer the issue of the variability of
pat ches and what happens there. Wat |'ve presented on
the next slide basically is the plot that was | ooking
at the urinary netabolites. Now, if you just go back
one we'll cone up to that last one. Again, |ooking at

no, nunber 4 there you are, okay.

The issue of trying to get, back calculate to
dose if that's in fact the point of the database, is
all going to be based on, particularly dermal dose or
what ever m ght that be is, whatever contribution and
the respiratory dose m ght be, back calculate on the
basis of urinary excretion and what fraction of the
original dermal dose gets excreted. And that's going
to be the product of what's absorbed through the skin
and what fraction cones out in the urine.

And those nunbers by thensel ves are going to,
nost of the values that were presented in the slides
earlier this norning are small fractions on the order
of a percent or |less than a percent of, two, maybe
three-tenths of a percent. So | just took this scale
down to 1, if you're actually, in sone of the exanples
that were presented those nunbers are actually |ess

than 1% of the dose on the skin is comng back in terns
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1 of the excretion. WIlIl, how confortable are you, how
2 variable is that absorption and netabolism and
3 excretion? | think it's probably nore variable but |
4 just kept these original 15% 25% 33% nunbers that we
5 had for the dosinetry.
6 Those were your three grades, A B and C
7 grades, recovery type values. And | think netabolism
8 may be even, okay, | don't know, |'m not expert
E 9 toxi cologist, but | don't think you'd get down to 15%
LL] mie 25% 33% are probably nore realistic nunbers. And if
E 11 you're looking any sort of variability in absorption
: 12 and netabolism when you're trying to back calculate a
g 13 dose froman excretion in the 1% range-you' re | ooking
n 14 at sone very large uncertainty figures, which | think
w 15 Is one of the contributors to that variability in
:-_. 16 | ooking at the correlations that we saw earlier between
=) | 17 bi ononi toring and dosi netry.
E 18 And dosinetry has its own uncertainties but
u 19 that's a major problemthat |I think needs to be again
-EI 20 I ncorporated as part of that grading kind of concept.
ﬂ 21 | think it's very realistic to put, you know, grading
o 22 to netabolismstudies as well as passive dosinetry.
W 23 Just as a, so it doesn't | ook too
g 24  discouraging we'll touch on the issue of sanple size,
25 but the next slide, you know, you've got all these
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nunbers up here, very large individual variabilities,

but if you put 16 people on, the standard error, the
nmean goes down with the square root of m so | just
threw on the black |ine there. There standard error
the nmean, you know, you're looking at still a few
factors, less than an order of magnitude but that's why
your sanple size is very inportant. And that's taking
the 25%i ndividual variability down to the result of
| ooki ng at 16 people and you reduce your uncertainty by
a large magni tude. So when we tal k about sanple size
you' |l see how inportant that is.

| think I nmentioned the issue of
bi ononi toring, the concurrent biononitoering that was on
page 61, that we don't recommend for a |arge nunber of
reasons, including that up here. And then ny only
other point is the, on the issue of creatinine and
correcting biononitoring, probably not terribly
i mportant if you're fairly sure that you're getting 24
hour sanples being collected. The only tinmes it would
be inportant is if you' re going a grab sanple and you
don't know what the tine base is. Creatinine is a good
I ndi cator of the duration that that person's been
storing up and if you're trying to do 24 hour, or
conti nuous nonitoring and you want to have sone quality

assurance that you're getting all the urine being
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produced, that is a quality assurance paraneter that
woul d add quality to the data.

DR. PORTIER Doctor Barr, do you concur?

DR. BARR Actually I have just a few
conci se comments. | think that because there's no gold
standard net hod for assessing exposure, that the, using
both nmet hods and trying to conpare both nethods was the
best way of ensuring that passive dosinetry does indeed
neet the requirenents for your exposure assessnent. |
t hi nk the agreenent that you saw and you both
denonstrated, both the task force and EPA has
denonstrated is astonishing. And so either they're
both right, in which case you're in a good situation or
they're both wong in which case | wouldn't know what
to do.

DR PORTIER Brian Curw n.

DR, CURWN: Just to naybe address the
charge question a bit nore specifically, there was a
guesti on about the strengths and limtations of this
approach. And | think one of the strengths of this
approach is if you consider the exposure dose response
paradi gm biological nonitoring is closer to the
response and of that paradigm And so intuitively you
woul d t hink you have exposure so the chem cal woul d get

on clothing, a certain anount of that would penetrate
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clothing and get on the skin, a certain anount of that

penetrates into the body and you have an absorbed dose
and that goes to the tissues and you have your affect.

And so if you think of that paradigmthen the
bi ononitoring is certainly closer to that end that
we're interested in which is the affect and which | ends
a bit a strength to it and you intuitively would think
that the biononitoring would be, would predict the
passi ve dosinetry.

One of the Iimtations though is just the

I nherent variability in this type of work, whether it's
passive dosinmetry or biological nonitoring, there's
generally a large inter and intra-persoen variability.
And in sone cases, for exanple, especially where the
I ntra-person variability is substantially |larger than
the inter-person variability, what you' re going to have
Is an attenuation of the association that you're trying
to see and you generally may not be able to find these
sorts of associations unless you have a very good power
for your studies.

In the case of what we saw here today then
we' ve got these very good concordance, sonme good
correlations that were significant. So if that's the

case, despite this variability we're seeing, we're able

to see these correlations and that, you know, as Dana
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mentioned, | think that's astonishing.

In the literature generally you don't get a
very good conpari son between sone sort of dernal
exposure versus a urinary output. Usually these
studies are conparing a dernmal deposition value such as
m crograns per centineter squared conpared to just a
straight urinary concentration such as m crograns per
liter or mcrograns per gram

It is possible that in the way that it was
| ooked at by the Agency and by the task force, that by
conparing cal cul ated doses nmaybe we're better able to
| ook at these, at the predictive nature of the passive
dosinetry. O it could be that the oversinplification
of what we're doing here, which is, you know, is
necessary in order to do these sorts of things is maybe
| eadi ng to what we see.

| also am curious about sone f the data. It
seens that it's a bit limted. | don't have the exact
nunbers of what, or the data points in the task force
anal ysis. There was 14 studies, | don't know how many
data points in each study so I'mnot sure of the power,
but |'m curious about how the inpact of sonme of this
data may i npact on what we saw. There's, if there's
sone repeated sanples in these studies there are

certainly going to be sone auto-correlation and that
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may i npact on sonme of this and again the variability in

t he dat a.

DR. PORTIER | think we're | ooking at one
of the graphics, you can get a feeling for at |east how
many i ndividual MJs that were involved in the 14
studies, just counting all the dots and it's a lot. So
| have a feeling the statistical power for this was
probably pretty good.

| have sone other issues I'll bring up after
we do the panel.

Doct or Lu.

DR LU | actually, I"'mnot surprised to
see the data between passive dosinetry-and
bi ononi toring agreeing with each other based on the
presentations fromthe EPA and the task force group,
because after all, these two nethods are designed to
assess exposure. Fromtinme to tine there are scenario
cases that this agreenent will exist. And it's
probably mainly because the insufficiency of passive
dosi netry dat a.

For exanple, if a worker wears whol e body
dosi neters and there was an accidental spill on the
cotton shirt, what happens is that the anmount of the
br eakt hr ough deposited on the skin will not be picked

up by the dosineter. But the biononitoring data wll
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reflect such addition and that's where the di sagreenent

exi sts.

However according to the data presented by
bot h groups, this discrepancy is not common so that's
the good news. And therefore the predictive ability of
dosinetry data for occupational pesticide exposure is
recogni zed here. But we should stop here, we should
not further use the data in terns of risk assessnent
and ri sk managenent. According to Doctor Baugher, |
think the last presenter, he basically suggests that
dosi netry data can be used nuch better than other data
in ternms of risk assessnent and ri sk nmanagenent, which
| totally disagree because the way that both the Agency
and the task group people calculate a dose is totally
not biologically relevant.

Because the only thing that you're taking
I nto account is the absorption on the face, there is no
consi deration of the distribution of the pesticide in
t he human body, there is no consideration of the
met abol i sm and excretions. And there's no
consideration of the tinme. Those are very inportant in
terms of the pharmacokinetics, how to describe the
behavi or of the pesticide in human bodi es.

So the solution actually is right here in

front of everybody. | renenber in 2005 there was an
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SAP that discussed howto interpret the cunul ative risk

assessnent using sone sort of pharnmacokinetic approach.
And | think the Ofice of Research Devel opnent actually
presented their acconplishnments on using

phar macoki netics to cal cul ate a dose. And what
happened is that this is, to ne this is a validated
approach, that you have a dose estinate based on der nal
exposures and you have a bunch of urine data that you
coll ect on the sane workers, what happens is you shoul d
cal cul ate, you should use those urinary netabolite data
and use the sinplified PK nodel to calculate the drug
dose and see whether this dose would match to this one.
If yes, then this question wll be answered in a way
that, yes, that's the case.

But you are not using the sane approach so
you avoid a big grave box which you justify that
there's no know edge, there is no tool. Well, in the
case for chlorpyrifos that's not true because the ORD
nodel actually used substantial chlorpyrifos data to
conme out with the sinplified PK nodel. And I think
that EPA and the task force people should go back and
use the data and use the nodel and pick the data that
you think is nbst reasonable for this practice and see
how nmuch easier it is using the nodel versus using this

sinple calculation to reach the concl usi on.
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| think it's too, | think it's premature to

reach the conclusion that these two things are the sane
thing. It may be the sane thing for exposure
assessnent purposes but not for the risk assessnent.

DR. PORTI ER: Doct or Robson.

DR ROBSON:. It's terrible to be last so |
just want to reinforce a couple things. Unlike ny
col | eague, Doctor Lu, | actually was surprised to see
the concordance and | think as Doctor Barr nentioned,
many of us, before we got the packet and to be candid,
nost of us, until we saw Doctor Ross' presentation,
because it was in the packet, but when it was up on the
screen it was fairly remarkable but | think it's our
feeling that it would be hel pful to see the other 20
chem cal s added i n.

As it was brought out today there were 14
presented but there were 20 that were selected not to
be in.. It would be good to see those in to | ook at the
correlation with the benefit of the additional data
poi nts. As several people have already said and Doctor
Fenske said in his coment, his witten comments, a
chem cal by chem cal anal ysis of concordance woul d
really be informative for us.

One of the things that al so was nentioned a

couple of tinmes is the concern, there's still a concern
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about under representing the estimte of exposure.

And finally I was thinking about as we were
listening to the presentation today, Jeff's
presentation from Tuesday norni ng when you had the open
m xi ng of the dry flowable and those three data points
that were off the line and |I think we have to be very
m ndf ul that whi chever approach we take there are stil
going to be, as |I think you nentioned, Doctor Portier,
that could either have been glove failure or just three
very uni que events. But for all of us who have done
this, whichever nmethod we take we still have to be
m ndful that there are going to be those kinds of
events. Cynthia has nentioned, you knew, the exanple
with gloves | think that we can't overl ook the fact
t hat whi chever path we take or if we take parallel
paths that the real field activities are going to drive
this in the end.

So | don't have anything profound to add,
everybody has beaten ne to it. But it's okay.

DR, PORTIER | doubt if you're going to
be the | ast commenter on this because | want to comment
on sonet hing Doctor Lu said. | was thinking back to
t hat 2005 di scussion on the back cal cul ati ng t hrough
the PK nodel and | think the conclusion we cane up with

was that it's feasible but the uncertainties as you go
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back through these nonlinear nodels just, they add up

so quickly that the value you get has hardly any real,
the particul ar neasurenent for applied dose, whatever
you called it, is, there's so much uncertainty with it
that it's alnost a useful, a usel ess nunber unless you
really, really know t he pharnmacoki netics cold, and

you' ve been able to neasure what's going on with enough
frequency to be able to understand what the cl earance,
you know, what the clearance kinetics or if | renenber
correctly.

So | have sone real problens wth working
back that way but, and before you challenge ne on this,
| want to say, you know, statisticians, when they see
soneone say, we had 36 studies and we only anal yzed 14
and here they are and isn't it beautiful? The hair on
t he back of our head goes up, you know, because we
really want to see all of the data. And so | too have
sonme concerns that the beauty of the relationship is
the beauty of the selection. You know, and |
understand that the selection was done froma quality,
a quality of data point of view, but that may only have
enhanced the relationship. As was nentioned, you know,
I f you did a good study we woul d expect themto relate
so it may be that these are the good studies and they

relate. But in reality they may never really relate as
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good as that.

DR. LU Well | do not nean to chall enge
you but | guess | renenber this because | am personally
i nvolved in this work right now.

Yes, there are a |lot of uncertainties,
especially you don't have that nuch information in the
front end of the nodel. So that's why, if you started
fromthe back end and the front end is enpty then you
kind of run into trouble. And that's why the EPA they
use chlorpyrifos as a nodel conpound because conpari ng
to other pesticides that are being used right now,
chl orpyrifos has the nost abundant data, both exposure
data, human data and ani nal dat a.

In that SAP they were dealing with
residential exposures so they don't really know what
was the original dose was. And all they have is the
bi omar ker data so that's how they do the backward
cal cul at on.

As | nentioned earlier this afternoon, the
occupational setting is the perfect, is the ideal work
to study bio to use the biononitoring data because we
can use the estimate, the dermal estinmated nunber as
the i nput dose and set that as sone sort of a
conpari son nunber and use this backward cal culation to

see what is the, a nodel output would be conparing to
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1 this nunber. Again, you have to accept the fact that
2 by doing this calculation, the nunber that we have can
3 be considered as a gold standard because it takes into
4  account biological and pharmacoki neti ¢ consi derati ons.
5 But that's kind of how | reach to ny comment. No
6 chal | enge.
7 DR. PORTIER And |I'mjust thinking, you
8 know, you have the dosineter dose, right, neasured dose
E 9 and you're going to back cal cul ate and the nunbers
(I8} 110 thensel ves may be close but the uncertainty is going to
E 11 be so big you could drive a truck through it. And so
: 12 what will the, what wll that really tell us? 1'mnot
g 13 sure that's going to be there. But | think Dallas was
a 14 next .
w 15 DR. JOHNSON: Yeah, |, everybody has been
:-_. 16 commenti ng about that figure so | guess | want to
) | 17 comment about it too.
E 18 | wasn't so surprised that the correlation
u 19 was as high as it appeared to be in that figure, what |
-EI 20 was surprised about was the slope was equal to 1, which
ﬂ 21 does say that they're both, | can see why they m ght be
o 22 correl ated but the back transformations that were done
w 23 were renarkable to nake the sl ope cone out to be equal
g 24 to 1 which it apparently did.
25 The second coment has to do wth, it seens
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to ne that, let ne get away fromany comments wth

respect to reality so that | don't enbarrass anybody or
make anybody mad. But suppose that we have a variable
x and it's highly correlated wwth z and we have a
variable y and it's also highly correlated with z, well
then obviously x and y are going to be highly
correlated with one another. And so it seens to ne
that in what we're looking in this case, z is sone of
risk that we actually haven't even neasured yet. But
we believe that these anounts of residue that get
I nsi de the body have sone affect on risk. And so what,
how they correlate with risk probably doesn't nmatter
too much wwth how we neasure it, whether we neasure it
t hrough dosinetry or we neasure it through bio
nmeasuring urine. And so either one of those would be
correlated well and froma statistician's point of view
"' mconpletely happy to use either one.

DR PORTI ER: Doctor Chanbers.

DR CHAMBERS: | think I"'mgoing to
argue with nmy friend Alex Lu also. In a lot of the
poi nts that have been brought up about the physiol ogy
are very inportant to consider and it actually kind of
came up at lunch a little bit too, is that people vary
a whole lot in their size, their physiology, the

metabolismis going to vary wth sex, age, what have
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you, you know, physical condition, body fat and storage

of |ipophilic conpounds and all.

So it really seens to ne in thinking about
this that when you get down to the biononitoring and
what's comng out in the urine, that's going to be
driven an awful lot by the individual that you happen
to choose to nonitor at that particular point.

And conceptually if | understand what this
whol e process is about it's about devel oping a generic
dat abase that can be used across a variety of different
occupational settings and a variety of different
conpounds that woul d be w dely applicable.

And Al ex, all the stuff he was tal king about
Is very well taken | think if you're tal king about a
particular conmpound. And if you wanted to do an
assessnment on chlorpyrifos in particular, back
calculating that fromthe well known pharnacoki netics
woul d be useful. But in trying to develop a generic
dat abase here it seens |like what is going to be the
nost accurate thing is what is deposited on the body,
t he passive dosineters that can be used generically
across again all the different occupational scenarios
and across all the different conmpounds. And it's not
going to be driven by the efficiency of one conpound

bei ng netabolized very, very effectively conpared to
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anot her that is not.

So | would, ny opinionin all of this is that
the efforts are best spent in trying to develop the
very best passive dosineters possible that woul d be
nost applicable to the generic database and to de-
enphasi ze the biononitoring that is going be biased or
I nfl uenced maybe not biased but influenced so nuch by
t he individual conpound and the individual's
physi ol ogy.

DR. PORTI ER. Doct or Handwer ger.

DR, HANDWERGER Excuse ne, |'d like to
certainly support those comments because |'ve been
| ooki ng at urine values for diagnostic-purposes for 40
years and | can tell you I really believe them because
yes, you may stand there and nonitor people in the
field and you may nmake sure they go to the bat hroom and
you' ve got the sanple, but they are not spending 24
hours under your observation. And it's very hard to
get 24 hour reliable urines. | can't even get it done
in a hospital or being supervised on a clinical
research unit unless | have speci al nurses who
understand that you begin the 24 hour collection on an
enpty bl adder and you end it by urinating at a specific
time so you get a true 24.

It sounds very sinple but | can tell you it's
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very hard to do and I think you're going to
underestinmate the reality of the situation because
you're not going to get 24 hour urines.

Secondly, if you take anyone in this room and
have them col lect their urine every day for 24 hours
and do it absolutely perfect, there will be a very
striking differences in the creatinines over that
period of a week. It won't be 1,000 plus or m nus 53,
it'"ll be 1,000 plus or mnus 400. There is w de
variation in daily creatinine.

So |l don't, | can't |ook at a creatinine and
say, aw, this is really representative of what is a 24
hour urine for that person. | can't de that, | can
tell you whether it's really a 2 hour collection but |
can't tell you that it's a 24 hour collection. So |I'm
very suspicious when it cones to evaluating urinary
data unless | know how it's being done and who is
collecting it.

| review these papers for endocrine journals,
collecting 24 hour urines as part of a study and boy,
we really want to know exactly the experi nental
condi ti ons under which it was obtained. And | think
you' Il underestinmate your values and | think rather
than trying to deal wth al nost an inpossible situation

to get really reliable nunbers, | think your exposure
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data is going to be a lot sinpler and nuch nore
efficient in doing that.

DR PORTI ER. Doctor Curw n,

DR CURWN: Just to echo Doctor Chanbers
and Doctor Johnson, | think the ultimte goal here for
the Agency is to do a reliable risk assessnent on these
chemcals. And so if we have a very accurate passive
dosi netry nethod and then can conpare that to toxicity
studies that are dermal exposure as well | think we're
going to have a better estimate of a risk in that
sense.

And if we can conpare what's deposited on the
skin in the workers versus what's deposited on the skin
In our health effects studies, | think that's going to
be certainly nore reliable and that's what | think
Doct or Johnson was getting at, that we're not really,
that we haven't really put this in the context of the
health effects and the risk assessnent.

DR PORTI ER: Doctor Lu.

DR LU | may sound |like |'"mrunning sone
office but I'mnot. Let ne, the Iimtation about
bi ononitoring or urinary netabolite is well taken. And
actually things are changing right nowin the field.

For exanple the sinplified PK nodel, the m nimum

criteria for the data to be able to use in the
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sinplified PK nodel is two consecutive urine voids.
That's because that we need to know the tine of the
void and use the volune to back cal culate. A 24 hour
total void sanple would be ideal and perfect but it's
not going to be the case for everybody. And that's
why, or to actually test the two consecutive urine
nodel and they use this to conpare to the data that
cones wth the 24 hour total void. And they found that
it's really not that nuch different. They also test a
different scenario but it's, nost of it is not related
to occupational settings so |l don't want to bring this
up.

In terns of individual variation and between
a person's variation, yes, there are definitely the
case, but if you look at, | don't want to say well
desi gned studies, but if you at studies that's designed
specifically to answer those questions and if you | ook
at the variation that's comng fromthe biological data
versus the variation comng fromsay for exanple, food
consunption, they are approxinmately in the sane
bal | par k nunber, the range.

So | nean you tal k about one thing or the
ot her you have to think about, if you think the
vari ation associated with the biological data is too

| arge to be acceptable, then you have to think about
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what is the counterpart and what is the variation. In
this case | wll argue that if you |look at the hand,

t he dermal exposure, the handwash or the skin w pe,
they are as variable as biological data. There is no
perfedt solution for this.

DR PORTI ER: Doctor Chanbers.

DR CHAMBERS. But | think part of the
variability in the urine is going to result fromthe
di fferences in the physiology of people. The
variability in the hand washes and everything is kind
of inherent | believe in the technique itself. So it
seens like if you' re going down, you've got variability
I n the occupational exposures but what -people do and
how much they get deposited on thenselves, if you go to
the | evel of biononitoring you' ve introduced even nore
variability. And it just seens like fromthe
standpoi nt of a generic, to ne, formthe standpoi nt of
a generic database for exposure that keeping it up at
the | evel of what the occupation is creating i s going
to give better data that will be nore generally
appl i cabl e.

DR PORTIER: Doctor Kim and then Doctor
Handwer ger .

DR. KIM Yeah, just a conment about

variability. It's my understanding that variability
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and uncertainty have to be really well distinguished.
Variability is a good thing for risk assessnent. You
want to capture that variability and you want to
i ncorporate that, those sources of variability in any
ri sk assessnent because you want to capture as nuch of
t he popul ati on as possi bl e.

The other thing is, there is a direction
toward nore refined risk assessnent by | ooking at
ti ssue dosinetry, understanding what the target tissue
dose is and linking that with the toxicol ogi cal data,
adverse health effect, et cetera. And the only way |
see that that can be done is to use a pharnmacokinetic
nodel. And in order to devel op a pharnracoki netic nodel
It takes a lot of tine, you need, you start with an
ani mal study, you can do a controll ed human exposure
study but you definitely also want to go out into the
field and validate that nodel agai nst human exposure
data. And much of it conmes fromurine, urine

bi ononitoring data or bl ood biononitoring data.

DR. PORTI ER: Doct or Handweger.

DR. HANDWERGER Just a very m nor point
to Doctor Lu's comment about collecting a sequenti al
couple of urines. O course things are not rel eased

into the urine at a linear rate. A conpound |like a
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pesticide netabolite may be very rapidly excreted so
that 90%of it is urinated in the first hour or two
after the initial exposure to the material. So |I don't

think that if you' re going to do it you're going to
have to do it looking at a long tine interval so that
you'll be sure that you're getting all of it. And |
don't think that just collecting a couple of spot
urines will necessarily provide you with the

i nformation for all conpounds.

DR PORTIER Dall as.

DR JOHANSON: A comment, a |lot of the
studies at Kansas State that involved aninmals where
they want to | ook at, and they're going to neasure
uri ne because they can put their cows and cal ves or
what ever sheep in cages, they often would not give them
water for 24 hours prior to starting to collect data
and then give the chem cal or injection and then | et
them have water so that you sort of, you sort of put
everybody on a simlar standard beforehand. But |
t hink you can take your workers and keep them from
havi ng water for 24 hours prior to collecting data.

DR PORTIER |'msure that wouldn't go
over well with the Human Studi es Revi ew Board. Doctor

Appl et on.
DR APPLETON: Yeah, the Forest Service
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can only offer one nore data set. But about five or
Si X years ago we conm ssioned a dermal exposure
bi ononi toring study for 24D which has a | ot of good
things going for it, it's been beaten to death with
study for three generations and it's anenable to
bi ononi tori ng.

Qur contractor in Syracuse who, Jeff Evans |
t hi nk nentioned his nane this norning, Pat Durken,
massage the data in the literature fromindustry in
support of the re-registration and conpared that with
our biononitoring data and devel oped actually a PBPK
nodel fromit. And I'll tell you the data matched |i ke
that. It was really, really close. It could be an
exception but this is one nore vote for the
bi ononi tori ng peopl e over here.

DR PORTIER | think we've, oh, one nore
conment, Doctor Barr.

DR. BARR | have to have the | ast word on
bi ononitoring. | think it is going to be conpound
specific. | mean sone pesticides are netabolized to
multiple netabolites. The netabolismis very variable
anong people. Sone pesticides are very consistently,
| i ke 24D, very consistently excreted as 24D. Those are
much easier to deal with and so | think that you're

going to find a wide degree of variability anong
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pesticides. And so if you're trying to, sorry Alex, iIs
you're trying to nake a generalizable or a general

dat abase | think that using biononitoring data would
not be the best place to start.

DR PORTI ER Al ex.

DR LU. Yeah, well in the

DR. BARR You won't |et ne have the |ast
wor d.

DR LU | need to have the vote.

DR PORTIER | have the | ast word.

DR LU Well again | enphasize that one
of the conponents in using the pharnmacoki netic nodel or
in all those estinmate calculations, is-that you need to
know the tinme. |'mnot saying you can just go out and
take any consecutive urine sanple and then forget about
the rest of the information. No, that's not the case.
| remenber | said so. You need to know the tine of the
void. The reason that you need to know the tine of the
void is because, up, here is a hypothetical question.
You spray chlorpyrifos and the application ends at
1: 00 p. m

You have two consecutive urine sanples, one
at 7:00 p.m, one at 9:30 p.m, okay? You put those
information into a sinplified PK nodel. The billion

ot her reasons woul d know t hat between the void, the
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concentration of the chlorpyrifos in the urine within
t he absorption phase, the first decay phase or the
second decay phase, assuming there's a two conpart nent
di stri bution.

And fromthere the nodel will calculate the
rest of the stuff that you want. |f you don't input
the time the nodel will not nove on to the next w ndow.
So that's the key for set up, you have to know tine.
And ny criticism if that's truly a criticismto the
Agency and the task force is that when you do the
absorbed dose you ignore the tine. And that's very
critical. Even though you take an average it doesn't
real | y mean anyt hi ng.

DR PORTI ER: Doctor Popendorf. |'m
getting the feeling that when you wite up this report
you're going to have a mnority, alittle bit of a
mnority opinion that's going to need to be represented
I n here.

DR POPENDORF: It sounds like it to ne as
well. 1've heard a couple of, you know, there are
certainly a couple of argue approaches that are being
proposed to this and | think to just kind of rem nd
you, the issue that |I'mtal king about and a coupl e
ot her peopl e and several people have nentioned,

sensitivity analysis. And | think, you know, to the
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Agency that is certainly sonething that you guys can

al so pursue in terns of | ook usi ng sone sensitivity
anal yses on what you do, the issue of how variable the
nodel is, you know, you, again you m ght get exactly
the sanme result, but if you |look at the uncertainties
that go into the calculation, the confidence that, it's
cal |l ed propagation of errors, another kind of theory to
that, and the uncertainty in the range of the results
could very well be conparable to sone of the anal yses
that | have generated here for the dosinetry side.
They're relatively easy to do because there's
fewer paraneters but the sanme approach could be taken
to the nodel to generalize in terns of , well, how
certain do those paraneters need to be? And | think
that could give you guys a lot of, you know, you've got
the accuracy and the precision issues. And they
sonetines interact but they are different and if you're
| ooki ng for confidence or trying to interpret these
ot her questions that are going to cone up in terns of
like linearity, can you really discern linearity from
I ssues of variability in the data because of nodeling
or passive dosinetry or the biononitoring or whatever
approach that you're using? They all have variability
built in. You just need to keep that in mnd and try

to quantify it. | think it gives you a real sense of
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reality.

DR PORTIER | think we've pretty nuch
di scussed this. 1It's going to be interesting to see
what conmes out on the report on this one.

We actually may revisit this again tonorrow
because tonorrow s discussion is going to center around
variability and uncertainty and rel ationships in terns
of the proportional stuff. So we may conme back to sone
of this.

But | think we're ready to kind of draw a
close to this discussion unless | see a dissenting
remark. | don't see any.

Does this |l ook |Iike you got the, a feel for
how t he panel is going to fall out on this?

MR. EVANS: W do indeed, we sense a
bui | di ng nonentum of additional thoughts in this
matter, especially as we get into sone of the other
presentations we'll see in the next two days. And
again we thank the panel for a very thoughtful
di scussi on.

DR PORTIER Good. At this tinme | think
we're going to call the neeting to a close for today.
Because of the way we've structured the discussions and
the questions for this particular SAP, there's not a

bi g opportunity for us to nove ahead very quick wth
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the program For exanple we really don't want to go on

to the question 4 until we've had the discus