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COMFIDENTIAL AND PRIVILEGED COMMUNICATION
Jeff and Alan,

Vattach for your review snd comments two sets of draft Minutes or Notes of intemal meetings relating to paraquat, including
draft enclosures, which | received yesterday .

The first set of draft Minutes records a Meeting of the “inteon”™ sumndwmhumnmwnmm
of heid in April and May with the study program
ar ated with future formulation strategy . InhMIMﬂ-MMnmumumm‘nhthmu
ne ormulations, the approach to testing for acute oral taxicity and to suggest that only rat and not dog studies would be
carriad out . luldllbnamlﬂﬂuuhnﬂmumhﬂio{_ﬂ;wﬁwﬂhmunﬂm-m-m
thata new & I Is of equivak to “Inteon” .

The second document ks 8 sat of draft Notes of a joint meeting of the Product Safety and Global Product Reguiation teams held to
consider the risk assessment In relation to operator based on the studies, which it was agreed
by the Issue Lesdership Team on 16 April 2008 should be carried out by Product Safety In sccordance with thelr reguiatory duty
of care .

The risk assessment ks at beast for me as a non-scientist quite difficult to follow and | have put In a call to John Doe with a view to
having him explain It to me . The conclusion appears to be that the predicted NOEL for neuronal cell loss in humans which can be
extrapolated from the mouse studies is about 50 times higher than the current regulatory reference dose of 0.0005 mg/kg/d .
However It Is accepied that there around these hich could only be resolved through
further studies . There are a number of statements in the paper which taken out of conten would potentlally be unhelpful

Jor “an
16.07.2008
Botham, Philip
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2.F

‘With the clarifications given in the ab i & preliminary
ki This will need further discusaion with the
regulaiory team.

® Lack of robusiness of assessment:
= The datsbase is not suitable to derive a NOEL and reference dose for
mmmmmmﬂmmmuucsm

- Th-tlnw i whh inted
®» 'We would not use this sssessment with nnumuuhmm
= Tha estimate of the reference dose is only weakly supported by data
und we might get criticiam
- Regulators would rather use additional safety factors (g in sbsence of
NOEL spply #n extra safety facior of 3 1o the ip LOEL of 1mg/kg: Add
exira 10 fold uncertainty factor ie 1000 instead of 100; no modification
for absorption as ip is a systemic dose; therefore check AOEL would
be 1/3 /1000=0.00033 mg/kg/day, which is not dissimilar to

proposed )
- Regulators could make their own assessment using the published data
- Newfuture duta (own or by others) may show conclusions from the
estimate to be wrong
- The generation of a suitable set of new data is necded and can be done;
some could be done &t a reasonable effort (eg TK)
o Continus to move quickly to avaid the risk to be seen to act slowly
o Prudent o assume that the effects on substantia nigra will be interpreted by
some regulatory authorities as indicative of newrotoxicity and this needs

e Continue with planned program Lo generats now data
- Compare differcnt routes of exposure (ip, gavage, dietary, intranasal);
single vs multiple (sicady staie) — emdanBFR.A
- Use appropriste route for effect studies (dose/response, NOEL)

3, Further points requiring clarification
There are some points in the various intemnal texts produced over time which are

unclear whea read side by side. It was agreod that thesc should be reviewed in detail
by Product Safety/Registration and an up to date text produced.
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Phil Bothem 10th July 2008

Draft notes from PS/GPR mecting
On 10 July 2008

1A of the op p 10 dose In Hght of smerging data
The following drafi Product Safety evaluation of the refe dose was reviewed

il
]

Clarifications of specific points during the discussion lead to the followi ¥
summary which will be included in the next version of the PS document.

» The one consistent finding in animal studics is the loss of dopaminergic
neurones in the substantia nigra C57BLSJ mice.
. mnmgnqumLmhnmmmumhdmh

. hhmﬁm»hm it ts prudent to assume that this
finding is potentially quatitatively relevant 1o man
+ The ip dose rouse is not a relevant route of exposure and therefore requires

«  Nevertheless, we should check whether these findings would change the
reference dose for

. hmamm-mwwwmmn ‘we should
hyhmud'u-u using a number of sssumptions, each with

uncertainty
. the estimated refs dose is imately 2-fold lower than the
cmsmnhmieupmm, the uncertainty of the
caleulation Product &Meﬂmhdﬁmmwhw
® 2007 bhave independently concluded using a PBPK model that there is likely to
be a substantial margin of safety for operators via the dermal route

«  Given the big margins of safety for distary exposure, there are no concerns for
safety 10 consumers
*  There is no evidence that the foetus is more susceptible to this effect.
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4. Update on PK studies
rnmmm-m.m(wmhden)mwmhm:m
Rive, with X wark has

already
started. muormmmmmmwmmhmw
further debate st the next Science Team meeting on July 30® (particularly on dose
level selection), and on cutcome of prelim.

Mﬂlﬂmhhmﬂ“ﬁtmmhmhhmﬁhma
substantia nigra in CS7BI6 mice will be determined by the dietary route, Although the

dietary route is not strictly relevant to operator exposure for Pq, this is considered to

be the most robust experimental approach for a study of this type.

Further discussion on the design of this study must awsit establishment of the
methods for the substantia nigra effects in the conducting laboratory and the
preliminary kinetics studies may guide dose level selection.

_Actions

1 | Find out if we bave a document which can be RD/AC End
used 1o easily reference our position on dietary August(End
residues and margins of safety. (1f not, we will Oct)
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ACRD End August

i

regulatory submissions
mwmwuumw AC/RD End August
study and

above and advisc oo whether the wording
mﬂuﬁhﬂmm-ﬁeﬂmﬂ

o regarding whether Pq distribotes into the
beain

4 m&dﬁpﬁhmwﬁnﬂy Soience July 307
meeded for of NOEL for i | Team meeting
xaﬁmhmmm
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Privileged & Confidentlal ~ Attorney Work Product

PRODUCT SAFETY TECHNICAL EVALUATION

info the possibi
to p and the development of Parkinson's
mm)mmmwummmnzmdm).
and multiple (typically three doses) |.p. adminisirations of paraquat. The doses used
are up 0 10 mghg, approximates 1o & significant fraclion (one third) of the
& Wiiks, 2001). The main texdoological endpoints are
wumhummpnmmmn
bioch ges In the stri region of the brain

(McComack et al., 2005; 2008). A donmtunﬂm\dnﬂhuhubun
Wlﬂﬂw&b&twylp dmmmn 10 mg/kg paraquat
ing rise to 10, 18 & 28% neuronel cell mmumma

reports of the nigrosiriatal deficlts oocur st paraquat doses which do not fead 1o any
g&)m.ruuwmmnmmnn,m;wma.
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AAAAAAA imar DADAMIAT ITGATION

DOCUMENT SUBJECT TO 502(D)

operator exposure level, AOEL) is derived as follows
AOEL = ( NOEL x fraction oral absorption / safety factor )

AOEL= 06 x 0.10 1 100

= 0.0006 mg/kg/d
This caleulation uses & default fractional oral ption of 0.1, ]
view of & more appropriste ADEL estmate would be 10 use an unrounded

NOEL,
and a fractional oral sbsorption of 0.13 from & dog oral bioavaliability study (CTL
Report UD0838Reguiatory/Report), resutting In an AOEL of 0.0007 mgfkg/d, but the
lower value of 0.0005 forms the basls of paraquat regulation.

The af ‘e seumd unhkh 2 is based on a
distary and s ] a

mdmhMMMldhm is to the cumently used
AOEL reference doss, Msny steps are invoived In estimaling & dietary NOEL for

£02(d-010707¢ 0007
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system (Thiruchslvam 3
al, 2005) wtp du-unlﬂ.a-‘lorrme 1-30 mg/kg maneb to
mice produced neuronal cell loss and neurochemical changes
the nigra and siriatum respectively that wers
gmhwmmmmmmamumm‘

adults only.

This same ressarch group has recently (2007) d in & poster that
a dose of 0.1 mp/kg/day paraquat i.p. on post-natal days 5-10, elther alone or in
combination with 1 mg/kg/day maneb, can lead to deficits which do

[

i
§
§
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i
i
i
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of
expossd to 30 mg/kg maneb or 5 mg/kg paraquat i.p. udld?-yiwﬁmrﬂwﬁw
days (Bariow et al., 2004; Cory-Siechta ot al., 2005). The prenatal

2

maneb had no significant impact on the extent of the magnitude of the toxicity
endpoints observed as a resull of adult exposure to maneb, whilst it significantly
reduced locomotor activity, stristal dopamine and nigral neurona! cell counts in the
paraquat axposed adults. On the other hand, pre-natal exposure o pamequat (0.3
mgkg/day s.c) on gestational days 10-17, did not lead o nigrostristal deficits
(including neuronal coll loss), when exposed to manaeb as young adulta,

802(d)}-010707
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wwummm .mmmmmwm
dopted here is to seek to estimate the most likely

uhfuhmmmhﬁv& an indication of the unceftainties that

surround this singio value. The following paragraphs outfine the steps involved.

As stated sarier, a dose response for neuronal cell loss has been reporied utillsing a

mg/kg by the Lp. route would be a NOEL.
It has been established that the great majority of neuronal cel! loss with weekly |.p.

Mmaw"r:mdc,mmummml.p.m
of 1 and 10 mghkg are 0.05 and 050 ugly respectively (CTL Report
UM0924/GeneralReport). Dose linearity in this study was excellent, therefore the

of in the brain at the assumed NOEL is estimated

gavage, but in itis d that oral gavage and dietary
roules are equivalent in terms of brain loading. Therefore the single day dietary
dose resulting In the same brain as that g at the

assumad

Paraquat is qulte pemistant In the braine of CyyBlyy mice, with & hali-ife of about 21

days (dsrived from CTL Repon UMO0S24/Genersl/Report; aiso see Prasad et al,
i concentration at

in a steady-state is the same as that ocou at
the assumed NOEL is esimated to be 0.27 mgig/d (8.1 x In(2) / 21). This Is the
estmated dietary NOEL for neuronal cell loss in the CyyBleymouse. Thisisa

74 0008
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factor of two lower than the cument 90 day dog NOEL, Assuming a fractional
bioavailability for the dietary route of 0.1 In the Cs;Blsy mouse, this is equivalent to a
systemic dose of 0.027 mg/kg/d, which is about 50 times higher than the regulatory
AOEL reference dose of 0.0005 . The implication for pesticide appli is
that exposure at the regulatory AOEL, which by definition is the upper limit on
atceptable operator exposure, ls about 50 times lowsr than the NOEL for neuronal
cell loss in the CyBley mouse. This factor of 50 represants a realistic point estimate
of the safaty margin,

!naddluunmpamaﬂnmnklmpurhmtnmyﬂmmelofummm
associated with the estimates. Caleul

ble set of p about the uncertainties in each step. The major
of rtainty In d ]

- the uncertainty of the NOEL in the three dose |.p. model,

- the uncertainty in the brain loading from a single oral doss,

- the uncertainty of persistence In the brain,
-memummlnmemmmmmmummnwdm

The i d in 85% limits for the chronic dietary
NOEL of 0.08 to 0.77 mgrkg/d, which equate to a systemic dose which is 16x to
15-lxnre|1er|hanﬁ|ereguhbnf

Further uncertainties are associsted with whether the calculation used Is the right
one; this is called model uncertainty, and is harder to quantify, Uncertainties in this
category include:

- the possibility that the lesion may progress in the long-term, even without further
dosing, as has bssn demonstrated following neonatal dosing,

- the possibility that the lesion may not be driven by the Cmax, but by the AuC over
some time-period,

- the possibility that whole brain paraquat concentration may be a poor surrogate
dose metric for the relevant local concentration of paraquat in the brain, because the
kinetics of the relevant local concentration do not exactly follow those of the whole
brain,

- the possibility that oral and dietary kinetics may be nondinear with respect to dose
{unlike ip dosing kinstics, which Is linear).

Mcintosh & Kedderis (2007) used a letely different app to that ad in
mudocmmohbolnqhnedmar_""“-—-‘ ineti
model. They would be exposed to 6 1o 8 orders of
mnMabunamMﬁanmlmlnmmMmmodaldmd!x 10 mghkg
paraquat Lp.

Ideally, selection of an i dose and risk

would not be driven by cffadl in the CsBley mouse alone, but would include an
understanding of strain and species differences, and of the mechanism of toxicity of
paraquat in this model system. This would result in an understanding of the
relevance ndm! applicablity of muu findings 1o man, eomldarnbu reducing the

the sclentific ]
mauppmwmnhummﬂlkmnemdounmwm!yom
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Conclugions

In conclusion, the bast curent prediction of the chronic dietary NOEL for neuronal
cell loss in the male CyyBley mouse is 0.27 mg/kg/d. This is a Tactor of two lower
than the current chronic NOEL of 0.55mg/kg/d. Assuming a fractional bioavailability
for the dietary route of 0.1, the predicted NOEL Is equivalent to a systemic dose
wldlulboutmnmhigwmu'mgmwmammmumﬁuoms
mg/kg/d. This factor of 50 represents a realistic point estimate of the safety margin
for pesticide applicators exposed at the AOEL. Thefe are considerable uncertaintias
hmmwnm,wlh-mmmmdumwmmm
Consumer dietary exposure to is negligible, and safety is not
ommdtobeundw!hmlhomanymﬂmmmmmrchOEL The
significance of intranasal dosing studies for the human situation cannot yet be
determined.

Nick Sturgess , ¥im Travis and Phif Botham
16° June 2008
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i mfoodwhlm

$Since
commodities mmmlydabdnd ‘the meximum residue lavels (MRLs) I'nrnmwnps
hmmmﬁmhﬂnﬂdqunﬂﬂuﬁmum)owum:n-lyﬂw
method. Even _thn of paraquat may be present at the MRL,

for typically have large margins of
safety, Whnﬂnmuimdﬂoxﬂﬁrhum A recent market-basket survey in
the US was focussed on the commodities most to exposure in consumer
risk assessmants T002849-03), and used a very sensitive
analytical method with an LOQ ranging from 0.0015 to 0.0024 mg/kg. Paraquat was
only above the LOQ in 7 samples out of 2100. There were no residues above the
LOQ in apple juice, bananss, beer, grapes, milk or canned pineapple. All seven
samples above the LOQ were potatoss, with a maximum value of 0.068 mp/kg,
vmmluennddamhlybdthSMRLufosnw From these data it is clear
that is Therefore any modest reduction in

dietary
medlemyNOELlwpquimwmld have no consaquence for safety to consumers.

Mice exposed on postnatal days 5 to 19 appear to be more sensitive 1o neuronal call
loss induced by paraquat than the young adult mice used in the standard model (the
data are reviewed earfier In this document). A given paraquat i.p. dose results in a
higher paraquat concentration in the blood and brain of juvenlle animals compared
to adults (Mcintosh & Kedderis, 2007), and this accounts for most, if not all, of the
sensitivity difference. Given that dletary to at is this doss
nowauua regarding in addition, pesticide

1 is not rek forwsno-qwup Howsver, the reported
finding mltuﬂy postnatal exposure resulted In an Initlal neuronal cell loss which
Increased much fater In life Is an one. The Is that
studies seaking to establish an NOEL for neuronal cell loas, imespective of age at
dosing, may also need to be continued for a long time in order to give any lesion the
'opportunity to fully develop.

" jon E:
Mciniosh & Kedderis (2007) showed for the first time that dosing by an intranasal
routa results in higher brain concentrations than by the ip. route. It is cumrently
unclear precissly how the dosing was done, and whether it can be considered
relevant to the human sfuation. The mechanism of transfer from the nose to the
bbrain is also unclear, moeeptthltllmnuinlynﬁmihebiood(hldnmhdnzms)
The reported intranasal kinetics of paraquat s of considerable interest, a
Syngenta is seeking to obtain further information nnvmnvnldonenlmmrof
course, so that any implications can be property duding the potential
need for a risk for human via this route.
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