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Mean - Time of Time of On/in
Dcse Exposure Sacrifice Absorbed Washed Skin
(ug/ret) (hours} (hours) D) (ag) ) (==
77.2% S 1¢.0 lu.v <Q,C <Q.7 C.xz .z
2<.0 72.0 3.0 2.3 5.3 <-1
T 1G4 FRENE <U.z <i.4 .z PO
2<.C Tl . i.0 7.8 1.1 7.t
T UT L. 1o, «l.2 <17.% . IZE.E
24.0 72.0 2.0 142.5 1.€ 1=2.5
hY
75.31% 10.0 10.90 1.6 1.2 26.4 1e.¢9
24.0 72.C 5.1 3.8 24.4 1E.4
*in formulation vehiclie suspenaed in water. t suspendeld in water.

Recommendation

The Registrant has advised OPP that the report is being
revised to better reflect the actual quantities of radiolabel
present 'at the limit of detection'. This will enable.us to
beiter assess the pattern of absorpt1on and present a ' more
realistic estimate ¢f comparative body load by dermal and
oral routes. At this time one can realistically consider that
24 hour dermal absorptloq cof Maneb would not exceed one
pcrceqt of the applied dose- Afproximately 12% of the arsorbed

Maneb is converted toc ETU.

In contrast, fcllowinz an cral cose of Maneb at l=zst 0%
of tne dose is apsorbed within = few hours &nd arproxiTately
122 of the total orzl Gose 1ls cinverted intc ETU.

peaen fOUng 10 W ONCOden: T oLt sdeni STudies buionou
.oncogenic studies exist on Maneo. Thus, we must not cnzy
Astermine the dermal absnrovinn nf Manebh huvt zles what ~ortic-

Foranir cuvT Yot L T TG gta- o owe ET 0. I ot LinmL 2evT
et 2T L wx Troome owatz)l eilE T,
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Trieicell, a rodent fwsif el .oy shorily witer

then feedec again shorily zefore the end of the

Beczuse 3f the relatlvely rapié absorption by the

this pnztern recults in tws peztc of systermic exnc
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l1deally, we wouid compare & parameter such as the
maximurm blood concentraticn following orzl and derral dosing
as a indicator of the relative potentiazl for systemic effect.
In this case we 3o not have such data and will base our
comparicgon on the porzion of administerel dose absorbed in &
24 hour period.

Al oral metiutlis: graly of MEnedn i the rat is available
wnich provides gztea . its oral absorptic:, excraetion ana
yuantitative netesbolis: intoe Elu. The sialy also provides
tissue residue date (259820 & 263213}, Lo siunticant sex
related differences were ooserved in the study. The male data
will be used to help interpert the male dermal absorgtion

data. Excretion data are presented in Table 1.

Table 1, Excretion of radio label by male rats following a single orzl dose
of l4c-Maneb. Values are the means of five animals-

Collection
Period Urine Excretion Fecal Excretion
(nours) Dose 25 © 250 2235 25 250 } 2235 mg/kg

>

36.63 11.78
11.49 15.48
1.21 2.59

72 - 9% .23 1.00

9% ~120 « J.17 0

120 -144 .02 o.
0

0 -24
24 - 48
4D - 72

)

CC‘.CJQJ-C-‘-

18.51 10.12
10.35 9.61
1.30 °.85
0.30 6.1¢
0.12 0.95
0 C.0e 0
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144 -168 3.05 C.0¢ .13
Tctzls G2 D .t 3l.o=z Y.zl 0. 18 37.22
Examining the <dzzz one can see that significant differences
in the pattern of excraiion occur with increasing doses.
Tiiese lifferences <r- e €17 ly exiplainel ze dae o decreanse’
intesticnal moTility Lzue Lo ilutreasiug Gose resultin: in o a
.more extended period for absorption or, in a greater degree
nf comprlaxity, as dus tn the evistance of rate limitine
TElaNCLIC TISFUSe SULaT R Cuanges Wit inrsveagins srystenls
Lx : .Y " % SSTS A B .- - <t
Coiniicunilve LIl Letils et The loies T wowic oz &l
t0se f£.3ilcowing deriel abszorition.
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It is very likely that tuhe ETU detected in the feces
represents absorbed maneb. The ETU dermal absorption study
included groups of male rats dosed by IV, Oral &and dermal
routes with a dose of 2.6 ug/rat. The excretion data are
summarized in Table 2. Fecal excretion was observed from all
routes of administration clearly showing bile excretion. The
percent of totzl excreted by the fecal route is essentially
the same by the IV andé oral route tut the dermsl doses showed
a higher relative percent of total Sose excreted in the
feces.

Table 2. Excretion follow a single 14C labaled dose of 2.6 ug/rat ETU bv the
roates noted. :
% of Tota

Total Excreted
Route Urine Feces Urine/Feces Excreted Urirne  Feces
v 90.23 6.01 15.01 96.24 93.76 6.24
Oral 8l1.78 3.46 23.57 85.24 95;94 4.06
Dermal 10 hr 16.89 4.81 3.51 21.7 7i;83 22.17
Dermal 7 Jay 36.85  12.4¢ 2.95 49.34 74.62 25.31

~

The metablism study also generated data on the tissue
concentrations cf label as ug equivalents of Maneb (Table 3).

Table 3. Tissue concentrations of 23C, as ug eqguivalents
of maneb, in rats 5 days after a single oral dose of 25 mc.kg.
Tissue Male Female ‘
EBone 1.14 0.62
gonads .47 0.8¢
Srieern 1.07 0.72
Liver 2.€7 1.5¢9
Heart 0.74 0.52
Brain 0.29 0.19
Fal .58 .37 -
: PN J. 73
Muszle G.e2 .32
Ridneys 2.03 i.96 ;
Thyroid 0.0l 11.00 |
Carcass J.bU U.a2

The relatively high concentration remaining in the thyroigd
five davs after dosing is considerei indicative of
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appearance of label in the thyroid and biocaccumulation when
the threshold was exceeded were demonstrated. The threshold
was located between blooa <~oncentrations of 0.Ud6 and 0.0020
ug/ml and bioaccumulatiecw was in the order of ten times the
highest concentrztion in other orgens or tissues. The relative
tissue concentration ic very gimilar to thzt in the Mznebv

oral metabolism study.

!

For Manel., neither tiae netabolisn stady nov the Jerzsi
absorption study generzte’ dnta on blocd ¢oncentrations.
However, the ETV dervnal areorgtion stuldy ¢34 proliuce biosd
concentration data from groups of male rats which received a
single intravenous or a 51ngle oral dose of 2.6 ug 14C ETU

(equ1v11ant to 10.4 ug/kg) Tne blood concentration with time is
presented in Table 5 and is shown in Figures 7 and 8 from the
study report (303120-01). By either route plasma concentration
drops rapidly (tl/2 = 6.2 hr) to below the lizit of detection
by 24 hours while whole blood concentration remains relatively
constant for the entire 7 day blood ccllection period. Tnis

is a clear indication of erythrocyte binding of ETU. This

data also provide some indication of the vapidity of oral
absorption of ETU, maximum plasma concentraticn is observed
one hour after the oral dose. Table 5 also presents blood
concentrations following the same dose dermally with exposures
of 10 hours and 7 days (:1gures 9 & 10). Plasma concentrations
are essentially undetectavle dispite readily detectable whole
blood concentrations. Clearly erythrocyte binding is strong
and could represent an active process.

Conclusions re oral and dernmal absorptions of MManeb/ETU

With the inforaation available we can make the following
general conclusions;

1. Orally l4C-tane:
excreted in urine an’ £

ez .

2. Dermally a:a.ryh-;. ol rmd-Manels 1s STl At £1oae und
the label is excreted in tne urine ana feces.

3. D%r.;d;l; e L of ‘E‘-‘;’E; 1s IV LT A HICE R Ty
et cf Manel s N ; _ . I .

4. Therefcr-- ..~ foMzner follcowing . - < E
1ncludes bile 2xcrevisn Lo cure cf tais encrziicr sc
necessary in Argar s ¢ R R S P A C RN AN ST TPRNEEC R

[§
»
\

5. l4c-Maner my the Zrai route shows excretion of ETU in
urine and feces.

e. Yaca t v " .
{(miocacumulatiw : - thyor .
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7. ETU by the dermal route shows a threshold for and
and concentration (bioaccumlation) in the rat thyroia.

5. Therefore tne label in the rat thyrcid feollowing oral
14¢panell most likely represents ETU.

> » A’\ nl 2 rd
9. Fellowinz IV or cral 14C-ETU plasmz concentrations of
label fall rapid t ndetectable within houre while while
blood concentrat H e

sampling peviod ¢©
10. Therefore, ETU concentrates in the rat eryturocyte.
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MANEB Ol#5so g

Page is not included in this copy -

Pages . c7 through |2, are not included in this copy.

The material .not ‘included contains the following type of
information:

-

Identity of product inert ingtedient;

Identity of product impurities .
Description of the product manufacturing process
Description of product quality control procegefes
Identity of the source of product ingredienééz‘
Sales or other commercial/financial information
A draft product label

The product confidential statement of formula
Information about a pending registration action

& FIFRA registration data '

The document is a duplicate of page(s)

The document is not responsive to the request

The information not included is generally considered confidential
by product registrants. If you have any questions, please contact
the individual who prepared the response to your request.
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Conclusions

Dermzl absorption and skin 'binding' of maneb are relacively
small. Representative values are;

Mean Time of Time of Oon/in
Dose Exposure Sacrifice Absorbed Washed Skin -
(ug/rat]) Tnours) ~(nours), (%)  (ag) (3] (zg) !

77.2* 10.0 10.0 <0.9 <G.7 €.8
24.0 72.0 3.0 2.3 5.3

€ Ut
L]
[ ¥}

737% - 10.0 16.0 <0.2 <1.4 1.€ 12.7
24.0 72.0 1.0 7.8 1.1 7.8
gegon 13.0 1C.G <g.2 <17.8 3.8 33£.5
24.5 72.3 2.0 142.5 1.6 142.¢%
75.3¢ 10.C 16.G 1.6 1.2 26.4 le.¢
25.0C 72.C 5.1 3.€ 24.4 lE.4
*in Iormolztion venicie scspendec 1in water. T SUEpenisl In watser.
Mzterizlcs
+Sl-Mzne:i lakelet irn ine cthyierne £osicr
Signz Chemiczl
Lot =1ligFeZI”
©i% pure
.- - —~e ‘- . - =
2.7 mlijnomel or 123 uCi;ms BES! Ayi! ‘vg : 0pY
© e e ———p—d
Irert ingredientz for MANEE PLUS Z2INC F4 {

{the vehicle) frox Penwalt Acchern
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Animal Time Time
Group Planned Dosage of of
Numper Dose Formulation Subargup. LXposure Sacrifice
~ (=mg/rat) (hours] {(hours) :
1 4.1 Practical 1 0.5 0.2 ?
(¥4 venicle} z 1.0 1.0 f
s 3 2.0 2.0 i
4 4.0 4.0 ;
5 1G.0 1C.u
® 24.0 4.9 ’
7 0 24.0 45.0G .
& 24.0 72.9 |
2 1.0 Prectical 1 0.5 0.5 [
(F4 venicle) 2 1.0 1.0
3 2.0 2.0
4 4.0 4.0
5 10.0 10.0 4
6 24.0 24.0 :
v 7 24.0 48.0 ¢
: 8 24.0 72.0 ;
3 10.0 Practical 1 0.5 0.5
{(F4 vehicle) 2 1.0 1.0
- 3 2.0 2.0
4 4.0 4.0
5 10.C 10.0
& 24.0 24.90
7 24.0 48.70
g 24.0 72.0
- il AQUEDUSs 1 0.8 2.5
Sclution 2 1.C 1.9
3 2.C 2.0 -
4 .o 3.0
5 1C.G 1C.T
¢ 24.C 29. <
n 24.0 se.0
= 2%.0 72.0

oosing preparations

Dosing preparatiocns fcor groups 1, 2 and 3 were prépa:ed
as suspensions in the "Inert Ingredients for MANEB PLUS ZINC
F4" by addition of sufficient l4C-Maneb for radiotracer pJarposes
and sufficient unlabeled Maneb to meke up the dcse concentration.
The dosing preparation for group 4 consisted of l4C-Maneb
spepended in deicnized water. 211 dosing preparztions were
analyzed extensively for stability anad for radiclabel ang
Maneb concentrations.

14
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administration

Dose
“The anterior dorszl hair of each rat was shaved
electric shaver 24 hours prior to treatment with care not to
abrade or damage the skin. The shaved arez of siin was washed
with acetone tC remgove oily secretions. Before applicztisn of
the test material, & small linked stainless steel jewelers
cnain was attached to shackle the rear legs of ezch rat to
prevent scratching of the treated area. The swin dose aresz
was defined and enclosed with & nonoccluasive covering or
"protective appliance”, wnich consisted of a piece of
Stomahesive, filter paper and an aluminum bridge (See figure
1 and Figure 2). =----- The Stomahesive was adhered to the |
skin with Skin-Bond cement to form a “well” surrounding the !
area of skin to be treated. The treated area was covered with
the filter paper elevated by the foil bridge to prevent
contact with the applied dose. The application site, within
the “well"” was 10.0 sg. cm."

with an

[¢X)

P

"An aliquot of the test material was taken up with a .
positive displacement glass pipet and was applied to the #
appliction site, using the pipét to spread the test material '
evenly over the site. The pipet was washed internally and i
externally with 1% sodium EDTA. 14c in the pipet wash was
determined. The actual dose applied was calculated as the
amount ‘in the glass pipet minus the amount in the pipet wasn.
The protective appliance was assemblied and the rat was placed .
indivicdually in a Kalgene plastic metabolism unit.”

"A single Jarine ccllection and a single fecazl coilection
were made for each animzl of sub-groups 1 thrcugn 6 from the

time of dosing to the time of sacrifice. Urine and feces were
collected in 24-hour periods for the rats of suab-groups 7
and &."

"zfter a: intervail of either 0.5, 1.0, 2.0, 4.0, 10 or
24 hours sfier epplicztion of the dose, ezach rat of sib-grouars
1 twurcuzsn 6 was eutaanized by carbon dioxide innelat:icon. The
raper cover 2nd the zluminum tridge were removed froo the
crotective device. The bridge was wasned with 1% EUTA. The
zodominal cavity of the rat was opened end a sample T kiod
(2 tc 7 ml) was removed from the infericr veng ceva. The
application site was washed vigorously four times to remov

recoverable 1%C-Manazb using sterile cotton gauze sunFe . The
first two washes were with Dove liquid detergent in deionizedé
water (20:1000) ané the second two washes were with Zdeionized
water."

“The piece of Stomahesive was removed from
ané was washed with 1% EDTA. The skin of the applicatiocn site
{skin 1} and tne skin which was undernezth the Stomahesive
{skin 2) were dissected from the carcass separately. Urine in
the blzdder was removed by syringe and was added to the urine

the carcass

BEST AVAILABLE CG#Y |
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coliection. The remaining carcass was frozen 2nd retained in
the frozen state.”

“Tne rats of sub-groups 7 and 8 were exposed tO tne test
naterial for o 24-hour period. Twenty four hours aiter
appiicaton of the dose, the paper and aluminum bridce were 1
removew fro:n the protective appliance of a raz." The apylicat#cn
site was wasnei as above ani the rat placed tack in the .
metzboisr unit and Jrine &nd feces ¢collected for z4 nhousr i
duratiors. After either 48 or 72 hours afzter zpclication, the!
rzt was euthanized and the remaining terminal sampies coilected
as above. »

Samples analyzed |

The toilowing samples from each rat were analyzed for f
-adicactivity and results were presented as cpm and converted
to guantity of varent compound and percent of dose applied.

pipet wash

paper digest ! Q

Stomatchesive wash :

Soap wash

Water Wwash

8Sxin 1 digest (application site)

Skin 2 digest (underneath Stomatohesive})

Cage wash ‘

Urine total 0.5 to 24 hour

Urine 24-4& hr where applicable

Urine =&=-72 ar where applicable

Bleocd

Wnolz Zarcnss

Feces =otzl $.5 toc 24 nour

teces 24-4& hr where applicable

Te~cs 4E-TZ nr where acpliceabis
resa.ts

hotual dose applied 1s presented in ~able 1. Rl Cerivec
valies are pased on the actual Zose. -

Stability determinations cshowed that tne concentrzted
ctock soluations for doses preparztions for groups I through 3
were chemically stable "ut dilutions suitab'e for grouos 1

L]

and 2 were unstable. Therefore, individual dilutions were
prepared directly as needed and used to dose the individual
s in these groups. The dose preparation for group four
determined tc be chemically unstable. Tnerefore, dose
pensions were prepared for this croup ané applied as
idly as poseible after preparation. )

o3

(a)
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Table 1. Actual dose applied. Mean cf four per subgroup.

Animal Time Time Actual Animal Time Time Actaal
Group of of Dose Graup of of e
Nu-ber Exposure Sacrifice Applies Bumber Exposure Sacrifice Applied
N (hours) (nurs) (ug/rat) (hours) (hours)  f{ug-rat)
1 0.5 0.5 77.4 3 0.5 0.5 897
1.9 1.0 76.2 . 1.0 1.C 8933
2.0 2.0 78.2 2.0 2.0 8815
3.0 5.0 78.0 ) 4.0 4.0 867
10.0 10.0 76.0 10.0 10.G 931
24.0 24.0 76.6 24.0 24.0 SEo
24.0 48.0 77.8 24.0 48.0 8925
24.0 72.0 77.2 24.0 72.0 8943
2 0.5 0.5 709 4 0.5 0.5 L 78.4
1.0 1.0 702 1.0 1.0 - 71.5
2.0 2.0 709 2.0 2.0 } 73.8
4.0 4.0 701 4.0 4.0 . 62.2
10.0 10.0 710 10.0 30.0 78.0
24.0 24.0 699 24.0 24.0 79.0
. 24.0 48.0 713 24.0 48.0 76.7
24.0 72.0 711 24.0 72.C 82.5

Mean blooé concentrations are presented in Table 2 from
the report. With the exception of group 4, the values are
below the respective limits of detection.

Representative carcasses were analyzed and in all cases
radiocactivity was below the liait of detection.

Dose distribustion is summarized in Table 2.
Discussion

The dose preparation and application methodclogy used
zppear to have compensated for the problems associated with
making a suspensicn and the instability of Mancozeb in water
solution. In no case was the planned dose administgred.
however, the actual doses were relatively consistant within
the animal groups- In a dermal absorption study consistancy
of dose applied and determination of that dose are more
important than ‘hitting' a projected dose.

i The absorption data (Table 2) show a clear difference

) cetween the material prepared with the vehicle for MANEB PLUS
ZINC F4 (Groups 1, 2 & 3) and that suspended in water (Group 4.
Comparing groups 1 and 4, the water suspension clearly increased
zhe residue on/in the skin after washing and the proportional

BEST AVAILASLZ CopY | 17




e D05

65

™Y

and absclute quantity absorbed. Since we have only one dose
for comparison it would not be wise to consider that this
percise quantitative relationship persists at the higher
doses .

Considering only groups 1, 2 ané 3, we c¢an make the ;
following observations;

1. Total recovery was greater than 100% in zll cases %
suggesting that the determination of actaal dose applied nay
have been an underestimate. However, since an essentially '
complete material balance was performed., one may consider the
proportional quantities as indicative of the portions, of qhe
apcplied dose, remaining on/in the skin and absorbed. i

2. Measurable quanties of the dose remained on the skin
following soap and water wash and increased with increasing
dose. The percent of dose remaining on the skin decreased
from group 1 to group 2 but was similar or showed a small!
increase from group 2 %o group 3. Usually the percent remaining
on/in the skin after wash decreases with increasing dose. {The
group 2 to 3 relationship may be an effect of the higher !
ccncentration of vehicle in group 3 being sufficient to
increase the skin 'binding' of the Maneb.

” 3. Dermal absorption, as percent of dose, was below the
limit of detection for the first 10 hours for these groups
{and 24 hours for group l). A total exposure of 72 hours,
including a wash, were reguired to produce measurable
absorption. Note, we have extensive data to show that washing
the application site, with any solvent system, will produce
transient but significant increases in dermal penetration.

The following comments can be made for group 4:

1. Total recovery 1is less than groups 1=-3 &nd is more in
line with that usually seen in these types cf studies.
Considering that the dosing form is unigue tz this group, it
is possible that dose quantitation is meore aczurate ir the
garoup.

2. Four to five times as much test material remains
ori/in the skin after washing as found with the camparably
dosed group 1. This emphasises the impertance cf |the vehicle
irn skin 'binding’'.

3. Time-related dermal absorption is obviously greater
with this group than with the comparably dosei group 1.
{ Agzin an important effect cf the vehicle.
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MANEB Ol#5 04

Page If is not inmcluded in this copy-
Pages . through are not included in this copy.

The material .not 'included contains the following type of
information:

L4

Identity of product inert ingredients
Identity of product impurities ’
Description of the product manufacturing process

Description of product quality control procedures

. V4
. e

Identity of the source of product ingredients/
Sales or other commercial/financial informa€ion
A draft product label

The product confidentjal statement of formula
Information about a pPending registration action

‘K FIFRA registration data '

The document is a duplicate of page(s)

The document is not responsive to the request

The information not included is generally considered confidential
by product registrants. If you have any questions, please contact
the individual who prepared the response to your request.
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