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7 TOXICOLOGICAL STUDIES @ 5

N
Terpenoid Blend (a-terpinene, p-cymene, and d-limonene) QRD 460 is a new ac§'ve substance d@lopec@joy

AgraQuest Inc. based originally on naturally occurring extract of the plant species Chegopodium am&@sioid@near
ambrosioides for use as an insecticide plant protection product. (708 . <

o

various alcohols, terpenes and aromatic compounds. These Slatiles can d@ﬁr insects or ‘other herbivorgsstro
feeding, can have direct toxic effects on pests, or they may be involved ixQﬁcmiting preéf)ors parasifoids §>
response to feeding damage (Ashour et al. 2010). They mdy also be use @ the plants tdRattrac linatQss, proteet

plants from disease, or they may be involved in interplan mmunicatiAs these prop ies have beetyknow@and
@ uc teé@n

< Q&
, , S Qutatil® il 2
To defend themselves against herbivores and pathogens, pl naturally releage’a variety f{ olafilé® inclading

observed for a very long time, it is a natural progr that threg s es: @erpi , p-cymeneqand d-
limonene, have been identified as candidates for biopgesticidal us the.origingl_plan %g(tract«;z\ﬂ} thre@dterpene
compounds in combination are the source of insedticidal gésivity: a¥ this, Haturalby pecu s ¢ comibinatiofnis the key
active moiety, they are considered and termed to'¥ ong #étive stangg Thi@rﬁsid@ﬁon was agr%d at the DG
SANCO Phytopharmaceutical Standing Comt%tteey@tin&@-ﬂ N@ember 009@@& QR@420@ilch @ntains

i R A
the same active substance as QRD 460. @§ O \\ @} &© é °\© é\” “ E
The original plant extract (QRD 406) egi%t%red by¥US E@as a hjopes '@e in@ril . The initial active

substance and product was based on aglant ex@rdct oRChenopediuntambro§igides Qar ambdsioidé? The essential

oil was harvested from the plant bio@ass g%ing st disfitjation @ariab@y in ggowing gonditigns for the plants

meant this active substance suffereg, fromsyariabiliy in t &ronc tio:@f the t@ee citu t active terpenes and

so an alternative, QRD 460 waS develdped which is optifaized Glehd %the thr ter%es that reflects the
'~ L9

roportions found in the original®plankextrac 486.
prop ginalp hexrac ORD 486. o & o

N
o2 ) & s o, N .
AgraQuest Inc. has submitted thiS\application ft pproggt of § new active s‘%stan@RD 460 and its product,
QRD 452 respectiv?§( reg@ io&f@ the witl;@tgb Ne erla@s as q@e Rapporteur Member State. It is an
k

insecticide for use ongtpmatoes andgeppers@ glasshousestand cucurbits ) glasshouses and field at a maximum

application rate of @ %@./ha, { 3@5 W\ith a7 day 1ntex§? betx&een treggments.
Table 7-1: EU%@itica@%\AP f@r Req@m @R@SZ) 1@ on T§at0es§?eppers and Cucurbits
@\ @(\
[ o . .
92| o zom 9 . @plicat@h o Max. Application Minimum
Ry | e e | el (5 e | wawr | P
N . . ESa O@S) kg as/ha) (L/ha) (days)
N EU Stected > | 03 o 7 ©° | 0381-1.523 | 400-1000 0
& 204
SEU Protectod | IO o Y £70381-1.523 | 400 - 1000 0
N o)
SEU < Owddoor of 3 so] 7 s | 0762-1523 | 400-1000 0

O Q9 N g @
The mo@ action of tlig pro@ is C(@side{i& nontoxic. Based on laboratory and field trial observations, the
mechanism for contr g insect e&%is consl erc;d%@\be through degradation of soft insect cuticles resulting in a
disruption of insect wobilityand reépirati on higA¥-considered to occur by direct contact and localized fumigant
action. For further details, Ppease @er to dosumef®y MIII, Section 7, Point 6.
@" S D

It is noteworthghthat thiese tﬁqe& @rpiner% p-cymene, and d-limonene, are commonly used as fragrances and
flavourings nt FAQ/WHQ>Expert Cor@ee on Food Additives & WHO Technical Report Series 928.). They
are presentin ab nce man@ﬁerb plants, and are common in many other edible plants such as citrus fruits,
tomatoegxcele d carrots, wif®) various functions as secondary metabolites (Ashour et al, (2010)). Consequently
they aré.a ubiqiifous of hoth human and animals’ natural diet and it is reasonable to expect regular contact with
the@ the gﬁiron t without any concern.

All thr rpenes are also found, to a greater or lesser extent, in the following EU registered or pending active
substances: tea tree oil, thyme oil, orange oil, citronella, spearmint oil, and tagetes (marigold) oil.
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Due to the well known volatile nature of Terpenoid blend (o-terpinene, p-cymene, d- limonene) QRD 460, the fact
that all three terpenoids occur naturally and are ubiquitous and normal exposure presents no significant risk to
humans, animals or the environment, so the plant protection use proposed here is considered to add nothing of
significance to the natural exposure, it is believed that safety is confirmed and so no additional data is c@ider

necessary. @ >
The components of the active substance have high vapor pressures and high Henry $\F.aw Constants whic ans

the active substance is highly volatile and evaporates quickly. In addition, it has been ShO\@ that the active
substance does not persist in the environment. It has been demonstrated that foll&ymg apphcat@1 of Requiem@C

(QRD 452) as a foliar spray, the active substance constituents gagidly volatiliz “Persistence g&%eaves% am of
minutes and there are no detectable residues (See MII Sectio@ Annex poinfdiA6.3). Beca@ th ive suBstance®
in QRD 452 dissipates so quickly from the sprayed plant surface, as well soil, water,%hd al@ach @hcat

is in effect a single acute event. It is reasonable to concludg that even repgat applicationggyiay ea be c@&de@
single acute events rather than as chronic exposure;ﬁy addition, shwuld @ﬁmsu@occur&the actlg% substance

components have been shown to be rapidly metaboli nd excrete mam@ahan S
d\gl mi % §
To aid evaluation of the dossier, the code des1gna@nns ar@?escr so ‘\ t it %@ear h tei subst %ce was used
for each study. All substances listed are considgred su nt1a qu1 »:, © & ¢
S & ¢
\ \
Code Designations & @

The various AgraQuest code de51gnat10at Jgigkte to @mctl ubstgge pr@cts @tbe @nmed@ocumenw

are as follows:
‘”\7

Q &
QRD 406 = Chenopodium ambro@)ldes mg)gr anf@’oszo pla@%ﬁr@echn@l gr@aet@&e ingredient (tgal) -
consisting of the three terpenes@ the %&:tlve@mpone plu&plant e%mpurlt Th&E terpenes comprise

approximately 68% of QRD 4067 & §) & &
. S NS
QRD 400 = formulated Eé produst with 25% ct (@) 6) activ&ngr@nt, 75% other formulants
(Also known as FAC SECa som& ports and T tered\n the SA ag\Requi"em 25EC and Metronome™.)
The three terpenes inQRD 400 com ]@uma@y 17"@ S
@) &
ing thgc\thre terpeng%m the @@%e co&ns as@ﬁnd in QRD 406 with plant derived

e@%%ompr appre mat@r 67% of QRD 420.

% @ AN @ o~
QRD 416°5 formulated pr§§ W;@ % ble de QRD @ x@% other formulants (same formulants in
0) t 1

the sa ncentration reeferpengy’ co e apfiboximate 75% (w/w) o .
he samg i QR hree ¢ mprise apfBoXi ly 16.75% (w/w) of QRD 416
° 0\ % @ o\ Q\

. N
QRD 452 = QRD 4} f u§ to a mgnatlc@%error,@le praduct was re-coded as QRD 452. There are a few
studies that refere@e QR416 th@ompoi&:tlon jdentigal’ to QRD 452. (Also known and registered in the
USA as Requ%@ EC e@ome EC) e co@entra@’n of the three terpenes in QRD 416 and QRD 452 is
16.75%. \ N @ @
S Q

QRD 46@ Blended t @wnh canol@oﬂ @m cogtalns only the three terpenes. The proportions of the three
terpenes are essentialgsthe s extra tgai minus plant derived impurities. So, less QRD 460 is
reqt{%d in Requieni® EC 6§R é& 70 m@ d of 25%. The percentage of each terpene in QRD 452 and
QRD 400 are the same. &

& By

@ ‘%\% ©§9 &,% ©@
& &S
N AN
&S e L
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IITA 7.1 Acute toxicity

Acute toxicity studies have been conducted with QRD 416 and QRD 452, both EC formulations containinggl6.75
by weight terpene constituents (o-terpinene, p-cymene, d-limonene) with identical co-formulants. Since&(the fi
composition of the two formulations is identical it is considered that results obtained with QRD 416 ' applKpto
QRD 452. Full compositional information for both QRD 416 and QRD 452 is prov@l in Documef su@ this
information is confidential. 703

QRD 452 is of low acute toxicity by the oral, dermal and inhalation routes. lt@%ot irritati @ the é@es or @n

Under the conditions of the Buehler QRD 452 was not a s@ sensitiser, - dwever, as th&llo&ﬁg dlS 510n@

indicates, results from a LLNA test with QRD 452 were posm% using this a @ @
@ &

As previously indicated in MII section 3, the active subs @%e QRD 46@3@ glve a po t@e result @LNP@ st.

However, it is important to consider that two other te?@nducted with bst G ally 1lar ive substancghwusing

the Buehler and Magnusson and Kligman methods e negatlve sensiti t1 § unusyz tha imple,

previously tested, mixture of the three terpene congtituentscyould @ult 1ﬂ%@ p0s1t&g res e ofﬂgg wherNhe LLNA
method is employed. d-Limonene has been classified ag Ziwea s1t1 -0/ 1, thigrhas heen wi y attributed
to the presence of limonene oxidation produgts, ! b@eﬁh@l terp@e or p ym ne are d@mﬁ @ se @ izers.
Literature indicates that QRD 460 does not céatdin stfficient™d- 11m@>ene toﬁ%gger trorggi\gsensum regetion, and
internal investigations indicate that there @not % 1ﬂca%amoums of @)nen(&omdes@ﬂ the $est ma i§ al, so the
reason for the positive LLNA result is n#asﬂgg»xplan@q @\ R é}’
S o > S
& O NN N
The product, QRD 452, also gave a@gatl%g result for se@tlzatl sm@ éﬂ & od. og%&vever because
the LLNA result for QRD 460 Id owertide thg”Buelifer re or @RD 48351n %-, azgrd assessment, and a
Calculation Rule would be apph€d, a CkNA test using @RD 22 w m@smned Its of this test were
positive; AgraQuest Inc. is 1nv§z§v1gat1&g these§w re&lts @
& & @ 2

In common with all toxitity tests, the @NA§ ?’0% @curate repoxts 1nf§ literature indicate it is
approximately 90% reliable (sm@%r to @agnus@n andXli and ehley), ther the possibility exists that

ed fo’Q n@@y not e indigat 1ve of (&e suligtance’s true biological nature.

the positive results r

Potential false posm@ in tl@ LLN@re nﬁ@lnprece en mples of J@terlals implicated in this manner

include: sodium 52 SK] e, fi 1% acids ucl&%s 01e1N01d 1nol@: acidCsqualene, octinol, long-chain fatty
csu

acids, and non<{ 1p1d surfact this. [ v
‘”\7
W & ©§ @

Finally, rea@yorld expenence Wltl@he p t extra base@and rpenoigiblend active substances, as well as their
respectiveformulated p cts port the 1us1 of thg LLNA tests. The plant extract-based and
terpenoid blend active tan have ufac@ed fota num@r of years without a single report of dermal
sensitization from fac M onne: 1%¥ly, plan@;tract based and QRD 452 plant protection
products have been@wdel used elo&ment trigfs and@omn@mal use) in the USA with no reports of dermal
sensitization or otl@r adV effs

5> & &
According to@mmlgon @Ctl %67/ EC@ am@ed) and 1999/45/EEC and Regulation EC 1272/2008,
the followm%clasmﬁcatlon lab@g is ired»
& @
S SR,
v & o O
@" N
@ %\%%ﬁ &%@@@Q
SRS
g o v
@g @\’ ﬁ n

t tens@ JB, Jo@lsso@ Hagqvall L, Jonsson C, Borje A, Karlberg AT. (2008) Limonene hydroperoxide analogues differ
in alferge; ctivity. Contact Dermatitis, 59: 344-352

2 personal communication to _(201 1)
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Table ITIA 7.1-1: Summary of Acute Toxicity
Study Test Result Reference Classification Classification
substance according to according to 6
Dir 99/45/EC Reg 1272/2008>
K@H
Acute Oral QRD 416 LDso > 5000 mg/kg -1, 2008a N)ne @n@yong\
Acute Dermal QRD 416 LDso > 2020 mg/kg B, 20085 ~SNone & Noge?
Acute Inhalation QRD 452 LCs0>5.19 mg/l R, 2009 None £ Nome
Skin Irritation QRD 452 Not irritant /_J, 2009a N ﬁ None o %on§(§ad
Eye Irritation QRD 452 Not Irritant u 2009 .a@ Nonfg@ § Ny\g@ ©§\
Skin sensitisation QRD 452 Not a sensitiser @% -l, 2£@c Ng&f’ Q @@ne g\
Skin sensitisation QRD 452 Sensitiser % -1,@11 & %&ﬂ Ma& &9[ 1 &%7
@b@ N2 ause CYlay cfdse an
e Q@J x> @nsiti%&onq N\ allgrgic skin
é @ g %, @7& @%ﬁ b Skin reaction
s Sl P F Y g [ g o
SRS SO Y &
A RN O RN S
A 7.1.1  ACUTE ORAL TI@\N\Y & &y o & @@
o o NS S 9
Report: IIA 7.1.1: 1 120088). QRB#16: Reute ofal toxicd st %@b UD rat§_
. Ldboratdry Réport No. 11783-08,
28 July 2008. npu&hshedsg,? @{\ P & Q@ & -
o AR S & o A
Guidelines S % S @@ <§ N K §
%, SN2 o .
OECD 425 (2001): OpETS 87091008002) @ S & o5 O
GLP: Signed a@ate @P Oﬁlalig&?s rance s‘i‘ﬁi?men@%%re &Vide%Q@

Q
There were no %Viﬁtk@ fro%%e c@%rr@nt re

&lato;’y@aideli@@cons@ered téeompromise the scientific validity of

the stud, N v
Y s S & TS
Executive Summary, @ . © SR Q & .0
S O & S RN
The test substanc%@QRD 16, w Valugﬁ%d for @ acut&oral @xicity potential in young adult female, Sprague-

mindgtered 487a ga{é\g‘e
cedute Th&@st su@tanqe @a

weke asses dail@b

Dawley albino rats”whe

stopping rule this @
overnight pri o dosinig.

their body %ights were recorde

@p nte @
ic eX@mination posgorten
Qmn NS

and wergid¥en a macrgst
A SN
The@as no mortafity. Th€re

abnormal findings at necropsy.

@ A

dog>at 5000 mg/kg. The study was terminated following the
S dog@ at a volume of 5.69 mL/kg. The rats were fasted
T th@)llowing 14 days for any signs of systemic toxicity and
it thbro@ho& study. The animals were killed at the end of the study

D@
W@Q@) cll s of toxicity and no effect on body weight gain. There were no
Q) O

N %
The acute O@szﬁéﬁkﬁg wﬁ&estin@te to be greater than 5000 mg/kg in female albino rats.
R X

& & &y
Q)
QQ%@
R
¢ g v
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Materials:
Test Material: QRD 416
Description: Formulation; emulsifiable concentrate, pale yellow, low viscosity 11q ith@6
a ‘woodsy’ odour @
Lot/Batch number: T-Q-007 / 08-122GJ-02 Q@ @ @
Purity: Confidential, see Document J o8 N o <
CAS#: Not reported % § §\ ©
Stability of test compound:  Reassay date: May 2010 @ g\ﬁ ?ig\ N éﬁ
& @ < ©\ @ &@
Vehicle and/or positive control: None. N &©Q %@ @ §9 st@
Test Animals: %@ ) &° %© & © &@
Species Rat %@ @ R | \© %@) Q@
Strain Sprague-Dawdey albin@” N %\ v ©© N Ay
Age/weight at dosing Young adult®i66 og & % o
Source ' S @ §@§
Housing Individ§y ly ;n\uspe S ste ge
Acclimatisation period 5d N v °\1& 2, é}’ @@a S\@% ©
Diet .TM\gormtﬁ@b #5008 ad Iihitiim, expept @@i}pr&@nawly 16
faurs @))ior to %sing S § Q ©© <
Water @Munitipal wdter ad ztum @ Q& (& ©© %
Environmental condltlon& Tem}erat&@ 19 22°C & &@ . © & O
m1d1t Q\ N &
o\@ ir ch@ges o' er hou @ @9
é\ﬁ @J@%Phq@perro@ hght}@ daﬁgcycle o\@
Study Design and I@md% ) § %@@ @ @@ @@ . @ &
In-life dates: sé@ @\g M08, o EA Sqnea00es o
v

Efid:
SIFCITR é;’ S Q @
Animal assj ment @d tr@?tmel@ In % acuts ral t(@mty study, #¢otal of 3, young adult female Sprague-

Dawley albino rats were gle @ dose g mg/ R[)ﬁ by gavage, following an overnight fast.
The tes;é%stance was ini ed as d and @as notidiluted OQAn individual dose was calculated for each
animal based on its @gd bo ?%wel m;gand nrsteNd at&volum&%f 5.69 mL/kg.

Observations for ﬁ@)rtal d 1ca1/ avro&l 51@ of tQaigity were made at least three times on the day of
d

dosing (Day 0)@pd at @ darly@herea@ for @ daysfoindividual body weights were recorded just prior to
dosing and o@ays 7Gad 1%@ @\ >
@

On Day er dosmg, &ch su@lng a@mal @s euthiﬁrmed by an overdose of CO,. All the animals were given a

gross necropsy and a]@non&ht s were rec
\
A

Stat%tlcs The LDso valudgras e@nated (Tihit i@e, no mortality).

Results and@cussn&% §9 § Q

Mortallty@}There@as nrtal@

Clini ﬁsel@%o her ﬁ:re no clinical signs of toxicity.
& @ “@ R g

Bo we Body weight gain was unaffected by the administration of the test substance.

Necropsy: The gross necropsy conducted at study termination revealed no observable abnormalities.
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Conclusion

The acute oral LDso of QRD 416 was estimated to be greater than 5000 mg/kg in female albino rats.

ITIA 7.1.2 ACUTE PERCUTANEOUS (DERMAL) TOXICIT\§

Report: 1A 7.1.2: J (2008b). QRD 416: Acutg dermal tox1c1t@y in rats.
boratory R ,9 | @
July 2008. Unpublished. R N @
R O
Guidelines %@ Q& S° &© S © &@

N -
OECD 402 (1987): OPPTS 870.1200 (1998) ¢ ¢° L O & @é\ N "N
Q @ XN @% S
GLP: Signed and dated GLP and Quality As %Hance@tem Wer@rovidg

SN S
There were no deviations from the current @ulau&§guld®e 0%%&6@ corﬁpgomis@e screptific ity of

the study Q & N @\ ) é}’ S
, AN \@ S 4 @ N %@
Executive Summary Q @ @ O @

&
A group of five male and five ﬁ@iale SkQung ult Sprg@le Dég%’ey we dermal@exp to 2020 mg (2.30
mL/kg) QRD 416/kg bodyweight. The test s tancg was tested as ﬁgpphe% est @es (not ess than 10% of total
body surface) were covered@glth ar@cclu%% dr g for approx1matel§@4 Pvhich the dressing was
removed and the skin cleanSed using clean Water. als wéle assess ssed da&y for § ollowing 14 days for any
signs of systemic toxicity, Obs@%ﬂon@for evidence @“ 1rr1 § e made @ approximately 60 minutes
after removal of the w; 1ngs%d ys 4, 11 @ 14. %&g)dy weights \:% rec@%’ed just prior to dosing and on
days 7 and 14. At end @f the y th@mmal led #@d su‘tiected t@a macroscopic examination post
A

mortem. N

SERTNORRT
No mortality oteurre Qiirin smd>© Thefe were@% clir@ sig@ f toxgpity or signs of dermal irritation at any
time throug t the study. There W& no %ect 0 dy werght @m T]&)égross necropsy conducted at termination

of the sm@gevealed no @ewa@abn(@ﬁ ities. @ @ ©\

The acute dermal l@of %m) 41@5 gre@@th&\zm(ﬁ@g/kg @%ale and female rats (limit dose, no

mortalities). N)
xS S

ey §@ v \% SEFN

Materials: @ @@ S Q\@ Q ,© g
@ P Sl & P

Test Materigl: §QR @
Description: o\@) For mulatl ye s§?%121b16 concentrate, pale yellow, low viscosity liquid with

“ Q& % %%WOO od(a{
LotBitch number: ™ @JQ °08-122QJ- OZ@
Purity: @% &Q Cor@dentldg see Document J

CAS#: A° § @? reporicd
Stability of @ com) un%> Reasate May 2010
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Test Animals:

Species Rat
Strain Sprague-Dawley @f 6
Age/weight at dosing Young adult / 269-294 g (males) and 177-197 g (females) . L
Soure I S @
Housing Individually in suspended, wire bottom, stainles%@eel cages & ) @Q
Acclimatisation period 5 days Q RS %
Diet I 1 Formulab #5008 ad hl&%n SRS
Water Municipal water ad libit @ é\a @\\ @Q
Environmental conditions Temperature: 19-22°C ©Q @ N é\ﬁ &
Humidity: 62-92 % @ & S VR o X
Air changes: 10-125p%r hour Q &° S & © &@
Photoperiod: 1249ur light/ 12 cyg:l Q \© 9 @Qj
. D WY
AN VoSS
Study Design and Methods: © ”\ﬁ@ & @% é@j TS ’
udy Design an ethods: % ) @ Q & Q) @ @&

NS (Y
In-life dates: Start: 29 May 2008 End: I@une Q\%S \ &© é% w;\© é\g R §

Animal assignment and treatment: Qroup?f fivi ﬁle anﬁrve{:@ale@: § Sprague-Désley rats were
dermally exposed to 2020 mg QRD /kg bodyw ht test gstan un f@tedy %supphed Each
animal was prepared on the day pgor to & me rsalégurfac @mk free of hair to expose
not less than 10% of the total surface ar Care as ta]gen to da admg t skn© nly those animals
with exposure areas free of preSexisting skin | atrol&or def@s weré%usedo& this ggady. All'animals were treated
with 2020 mg/kg (2.30 mL/&g) of 11ute@test tance, cvenly apph%@ln a@g {f3rm layer. The area of
application was covered with a 2 x4 inch $@ gic uze@tch seCuted with noncitritatifyadhesive tape. The trunk

@uh@@et wr@ wh1<@)> as, séelredtin pl e with, n@lrrrtatmg adhesive tape to

ubs @ atlon@erro@ as 24 hours.  After 24 hours, the

of each animal was the&wrap
prevent possible inge n of

wrappings were re d. The test@ys gently with@om tempera@re tap water and a clean cloth to
remove as much residual te@ sub&t%nce as%smbl& S

R
Observations f%@ @% a (@:hmca@oeha%ural hs o xrcr ere @ade at least three times on the day of
dosing (Daygl)) and at”least once d@y the; after 14 daygs. 1 1v1dua dy weights were recorded just prior to
dosing antkgn Days 7 an @ or de itatio -m re ¢ approximately 60 minutes after removal
of the wgappings, and ¢ ay@)) 4,7 d.14. @1 DaN4 aft@dosmg, each animal was euthanized by an
overdose of COx. A@%ldy @ﬁmals é@re su@ted tmgrosgxnecropg\and all abnormalities were recorded.

Statistics: The Lﬁ@o ml@vas @ate@rmn tese, n@norta@

Results and @cussu@ \ \
@ @ ,%Q @@ @©
Mortali@ here was n@lona@ @ @ o

S >
Cll]%&ﬂzl observatiosis; All %na],s @pear@ n@for the duration of the study. There were no signs of dermal

irritation at any 0bservat10@urm@ﬁie study. &(@
N

Body weigh@ody {@%@ht ﬁ Was§mffe@te by the administration of the test substance.
N neat ey cid O o iy
Necropsy@ﬁ" he @s neaggpsy 8@ ucted at study termination revealed no observable abnormalities.
S N ©
Conc&%ﬂon @@ @j@ Y
9
Th@acg@%rmal LDso of QRD 416 is greater than 2020 mg/kg in male and female rats.

. 2008b)
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ITIA 7.1.3 ACUTE INHALATION TOXICITY TO RATS

Report: A 7.1.3 C, (2009). QRD 452: Acute inhalation toxicity study in rats. W S
. Laborato ryR\e ort @\g

No. 12566-08, 4 March 2009. Unpublished. D @n@
& oL
Guidelines N
< ' 4
oD O .9 =
OECD 403 (1981): OPPTS 870.1300 (1998) @ & %\ \\ @@ @
X O Q
GLP: Signed and dated GLP and Quality Assurance stat&ments were prc@ d "\9@ N éﬁ &
& Q8

@ S
There were no deviations from the current regulatory 1ine considere% to @@pror@ th 1ent1é‘1)c validify of
A

the study N9 . 43 N 0% @\ Y S
N9 YNy, &N
Executive Summary Q T N N O @
& & §° S & &
The test substance, QRD 452, was evaluatgd, for_its, ac$hal@n toxqésty p@@tla%l younﬁ 4

o

Q prague-
Dawley albino rats. Five males and 5 fem@s were expo nosesonly f@ houfs, to an@eroso ner X from the
undiluted liquid test substance at a lev f5 &mg/ cen 10n et sub ce in the exposure

atmosphere was determined grav1met&@lly t@e pex Four l@ e e@ of t xpostwe. Following

.—

exposure, animals were retained for 4 da tion pgeiod d @g wi ti observed at least once

daily for clinical signs, and body wseights wete re ded § prl® thalat1@ exp c@ jre, %&d on days 7 and 14.

At the end of the study all amma{g\\were sgbjec %d to gros¥necrepsy. Q @
&

N

No animals died during the sfydy. The onl iz) gn was@aecreased a@nty@ody g@ht gain was unaffected

&
by exposure, except in onéfemal %hat lost elgei‘\%ﬁ\ day and 14y Gress necrésy revealed no observable

@

abnormalities except dls&loured@z er o@mgs 1ne e an& les O\
@ A
The acute 1nhalatm§Cso 6f QRD@ is ﬁater t%n @ mg L@’ m le and @male albino rats.
N @ S
Materials: @© @\ & é @ %§ S %o
SIS S S @
(o8 % . N
Test Materia: @QRD 42 @ @9

@
Des@tlon @g}ﬁ §9 Te @cal grade o@wiscggg@y, p@amber, aromatic liquid

Lo%atch numb%r N 001 g\
Purity: § & Q5% t&%lca@ade é\
CAS#: © % @ No%@por&ed\g & @®
Stability ofpest co@%ou@ Nébrepo RS oy
QYO D oD
Vehicle an%or positive co@‘ol:@ne A= 9 @
¥ Yo &
N N N
Test Animals: S S N @& \@
@kcies R @JQ Kat QO
Strain @ Sprague-Dawley
Age/welghsgat do%vg “p%romm{@\ely 8 weeks old / 279-305 g (males); 163-196 g (females) at the
start of @posure

Sour @@ @ @
Ho@ng N % Individually in suspended, wire bottom, stainless steel cages
10d%

c im 10n 5 days
ﬁet @@) _.TM Formulab #5008 ad libitum, except during exposure
W Mains water ad libitum except during exposure.

Environmental conditions Temperature: 20-23°C
Humidity: 31-84%
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Test Animals:
Air changes: 10-12 air changes/hour

Photoperiod: 12 hours light / 12 hours dark @o 6
Study Design and Methods: @ @’@
& s
In-life dates: Start: 16 January 2009 End: 30 January 2009 703 AN . N
N
< ' 4

Exposure conditions: Trial assays were conducted to determine which method@)f aerosolizin@thq g«
substance into the exposure chamber would produce an accept@ concentrat and mass median a@@%yna pfe”

: @) < @
diameter (MMAD). Q § %, é

§ Q %, <
Animal assignment and treatment: Five male and 5 f@le, young ad@ Sprague Da@y rag \%re sed @g}se—
only for 4 hours to an aerosol generated from QRD 4527t level of 5.19 thg/LSD SN
y g Jome2 Q \© © @

N Ry
Prior to the start of the study they were examinedigo ensuf that thdy wel%vphysir@@?y ﬁal aitd, exhibited normal
activity. Observations for mortality and signs OQhar%ﬁlog@nd/o XicC ical cts were mgbe frequently
on the day of exposure and then at least once dajly theggafter far 14 d@. Body weights wel@reco@ jusgprior to

exposure and on days 7 and 14. At the e&&o t&é\sche%ﬁ%d pe@d theg%imal@veregglled an exa§aed post
mortem. @ N @ N @) S NS ®)

. . . o @7 g y
Table 7.1.3-1: Mortality / animals t{rﬂ&a ed @y N L § @ @Q § %@j

Exposure concentration mg/@ &@ @j@ @©M05@ity g&l\\l)jmbe@@ea(k@%al) o
N S @Males«@ AN ﬁ@%‘en@les B N Q" Combined

R

519 . o & © 5 b 0/10
) ~ % O \ @Q% v L )
Generation of the testgglﬁtm?}f§we e / @hambéd descgiption: YA 509 L npse-only §tdinless steel, dynamic flow
inhalation chamber wag\sed p rbm@e tub hic@re inSekted info 10 Qe}ignated individual ports. The
aerosol was generafed” by pumpingithe te@> substarice | a pré&psure operated air atomizer, then spraying the
resulting aerosol dixdctly irf€d the gxposure chamber. Airflow int@the c@mbe s maintained through the use of a
calibrated oriﬁcéﬁate rate of 23.76.air ch@es ekhour,  Alr flg@ was feeorded at 30 minute intervals during
the exposure }@md, Wa:%é@fﬁcie@ to efisure a yg@ont f atggast 19% of the exposure atmosphere.
ity

Temperaturg- and hu re régordedyat 30nute@ervs duri%the exposure period from a humidity/

temperaturg pen inserted jfhan u d po the eXpos cha. N\
S K S et

S 9,
The animals were expased toNan aerosol g@rate Sfrom ¢he und@ed liquid test substance for a period of four
hours. The test su@r?fe was stir, confinuousl%urin@xpo re. When 99% concentration (t-99) was attained,
the animals that wéze indigiglual ouse®ﬁ polffearbopate ex re tubes were inserted into a 500 L stainless steel
nose-only inhalgtion cl@mber the @peciﬁ@expo& pefigpd. At the termination of the exposure period, the
animals wereYturnedt th%@ ock%?borat cage%.\ @
%1 Q 9 @
Test atr@ ere conge@‘atio@ he c@hcen@ion &Ms‘t substance in the exposure atmosphere (taken from the
breathing>zone of th@ima ) as%etermi&e g{a@fnetrically twice per hour and nominally at the end of the
expostge. The gravimetric ﬁen}rﬁ&m wgﬂete@ned by passing a known volume of exposure air through a pre-
wei?ﬁed filter and dividinggthe al@lnt of t&st sulytance deposited on the filter by the volume of air, which passed
through the filterg; The nominal%onc%@ation s determined by dividing the loss in weight of the test substance
after the expo by Lh%‘fotal ume,Of air whith passed through the chamber.
RS Y

Particle sj distr@tim@@arﬁ@ize, t?:?en from the breathing zone of the animals, was determined twice during
the exp e, u a cascade ifopactor, at a rate of 8.7 L/minute for a duration of 30 seconds. The MMAD and
particl&size di§ig ut@ are.ca ulated from these data by a computer program utilizing probit analysis.
S @ @ -
Q@ &

&
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Table 7.1.3-2: Summary of acute study test atmosphere characteristics

Parameter
Mean exposure concentration 5.19 mg/L &‘9 ®©
Nominal concentration 34.3 mg/L ®\ @
Particle size MMAD; GSD 47,44 um; 5.6, 6.0 N
(at 1 hour and 3 hours into expos@e respectively) @
Size range (um) % in size r@ .9 . 9 w\?
Run 1 (1 hour into a@%{sure) @} Run 2 (3 h@ts i@%@xpos@%} @
Particles 16.57 pm 0.00 4 Qs w01, & O
: %) © N
Particles 9.89-16.57 um OU.@ Q - § 28 © &@
Particles 3.98-9.89 um Q53 N o Y (e @
Particles 2.40-3.98 um t 69607 N N w, & 7AW
Particles 1.53-2.40 um Tess O 1S 0 8715y o e
Particles 0.85-1.53 um ORI U7 N S e 16,57 §@
Particles 0.48-0.85 um @ N20)0 N O o oY 289 S
Particles 0.28-0.28 um OY 1486 L > SRS 43¢,
Particles 0.0-0.28 um (backup | Q % @12.03© @Q @@ @Q @}y 11:43
A NG 4 A S N
Air atomizer setting: Sprayemg} N @@ < A &@6 I:/I@n & (@)
flow @ S Q @ @ @ ‘o @
Air atomizer setting: Safnple 9 § @§ {Q° 3.7%L/mfg} N
intake % Q 9 o . © NS )
Airflowrae . |0 @ S & 198 Lpfw(n=9)"
Temperdnire , ©° 4 N Y 6 ok ol
& T
Hydidiy O o | @ (B a0 n 0% (09)
ST 5 o O .9©

Statistics; [®order to cal(g%late

a@jn

the co@ration, sinc€the
concentrations based « g@fhe &@

S

S ure,%c\ Mear@
@cen ons could t be'\Gheas

span of eacixCone

alueZf heor@%ﬁ of Calculus was used to properly weight
This method weights

continuously.

ation. YA ceqcentration can be calculated for each minute,

which better represe e efposureddncentratio

N

N N

,%Q @@ @
6 There were i dentuing T i

Mortali€yg: There wereis deat url\ng the Q@sgr@s obse

§ % @
Climi;\?fl observations: Tl‘y§n y ggina@n-li
_ & @ N
vgght gawasg@ffecté@by exposure,

Results an lﬁcussion @© Q\ @

@%
Body weight: Body

and 14. N @
&§ é\f Q , 9
Necrops hegyss nec@psy
females N %
NN
c &

n %@eivey eaclanimal.
The acute inhalatifn‘) LC@% e@gite @mit&tg no mali§
@ Q) \@ . '

rvation periods.

fé@servation was decreased activity on days 0-2.

except in one female that lost weight between days 7

@%aled no abnormalities except discoloured liver or lungs in one male and two
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(I C. 2009)
& O

IITA 7.1.4 SKIN IRRITATION

Report: 1A 7.1.4: J, (2009a). QRD 452: Acute dermal irritation stud@n rabbits.
. Labéqga ory Report Noz 125

08, 4 February 2009. Unpublished. % & N -
© 9
Guidelines @ @{N %\ \°\ @é\g
X O 9
OECD 404 (2002): OPPTS 870.2500 (1998) < @Q %@ @ §9 Q&é
@ o &
GLP: Signed and dated GLP and Quality Assuranements were p%)w@é@ Q& & . © @)&
N\
There were no deviations from the current regulat@ng guidadife co&red&g con@gﬁ@mls@e sci‘@gt\fﬁc validity of
the study @ N S 703
5 & & F¥ s @ $
Executive Summary ‘?\, N @ % § @
N & &

In a primary dermal irritation study, th y (ﬁ:g adu, and @femal@%’N hlte belts were
dermally exposed to 0.5 mL of QRD st subs ancegzyas a dt ingley tact mn sﬁe@pprommately

2.5 cm x 2.5 cm on the dorsal trux@ for 4 hours, under @@seml @clusv@ dres ﬁapp c tion sites were

observed for erythema and oedemg and othegysigns skm@@an vat 1, ﬁé Qours after bandage
removal. Erythema and oedemagere edch SCO@ on a 0% scalé,

O N @ & %)
Neither erythema nor oeden@was (@erve%@f e throughout the s@y a@o on&@mgns of irritation were
observed. S % & @ §
D
According to Com on D@Ctl %67/54@EE § /45/E® and@egulmon (EC) No 1272/2008 QRD
452 is non-irritatin skiand cl@ﬂicf%n 1s no @
@ & @
Materials: @ N
@ & 0 O %@7 @ §
X
Test Material: @QRD 452 @ @

Lot/Batch numb 001 &Q° N
Q
Purity: & Q5% teg@mca ade L
CASH#: @Q 8 & @] © D
Stability oftest co@%ou Né¥repo Q (og
N SIS
0@‘ © @

L @ @'
Des@tlon @@?’ § Te @cal grade p@ amtb&f@low &cosity, aromatic liquid
% .

7
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Test Animals:

Species Rabbit
Strain New Zealand White éf 6
Age/weight at dosing Approximately 12 weeks / 2.3 kg male; 2.0-2.4 kg females . L
N
Soure e S
Housing Individually in suspended, wire-bottom, stalnles&%@] el cages & ) @g
Acclimatisation period 5 days Q @ %
Diet Lab Rabbit Dict #5321 )\;@%z per day o\© KOS
Water Municipal water ad libit. @} é}a \\ @Q @
Environmental conditions Temperature: 19-22°C ©Q @ § é\ﬁ é
Humidity: 25-78% @ S R o &
Air changes: 10- %;;‘changes/hou@ @@° @ & G &@
Photoperiod: 12@ 11ght/dark%(cle . \© 9 Q@)
RIS AR
Study Design and Methods: @ %@ é\ﬁ Q@, é@’ 703 & AN N
In-life dates: Start: 20 January 2009 @% 23’%1@nuarNOO9 @ % § @ @
Animal assignment and treatment: tatlon\ﬁmdyélie;? ng ult (1@1316 and 2
females), New Zealand White rabbits {@é dex@%lly exp sed&gﬁ S 1& f 452 (5% a.l. ) &)

Q N
The day before treatment, the dor@l are o@the ﬂ@( WaRN 1pp@'ee halr xp(&@n area at least 8 x 8 cm.
Only those animals with exposafg areaNree re- ex1@hg sln-irrit or, defects ted for testing. A
single intact exposure site was wectqias the sitegvhile t@ contr&ateral{l@t%ct s@ served as a control site.

6 O N
On Day 0, 0.5 mL of undituated te%substag@e W@p o eacdiest si%%’and%) ere§th a 4 ply surgical gauze

patch measuring 2.5 x &3 cm. &ach péigh walecurad;in p;l{ Wi’f& strip of nop-tebitating adhesive tape. The
entire trunk of each al Was 1§ly wrgpped a ggmi-pertiteabl essitlg\ (orthopedic stockinette) and

secured on both e w1tkstr1ps ta&%ﬂ@) retar @ation@)f volatile s@stances and to prevent possible
ingestion of the te@@bs& §9 @§ S

\ < %
After four ho@ thepatc @and v@appu%es wer@@rem(@ test@gites were gently washed with room

temperature@p water and a clean clégh to @ove@%much@mdu test sg%tance as possible.

‘P\g %
l ~
The anifaals were chec@ed da@for signs o systen@ toxi&ity ar;d@ortahty The test sites were observed for
erythema and oede rmagion, a ny ot@ de \al def%ts or J@atlon at 1, 24, 48 and 72 hours after unwrap.
Erythema and oed were each ggpred Onva 0- 4@cale @or each animal, all of the erythema and oedema scores
through 72 hours @ere @d agd>the was'divideduby 4 tain an individual irritation score. The primary
irritation 1nde§)§?as d%@ ine calc@latm e me@h of th®irritation scores for all the animals and was used to
obtain a rating$or the st s ance\ N S
b - @ﬁg &8
Results @ iscussion @g) Q @ @\

Nelg/ erythema n&?edel@%vag o@ervt ang@me throughout the study and no other signs of irritation were
er

b (o O
obs o &@ @ <

The Primary tatlor&gndeﬁﬂ) @§ 0 @n f a possible 8.0 was obtained from the 1, 24, 48 and 72 hour

obser \% ation
% Q

Y @
Conclus@n
& & &
U@he 1t10n@f th@ldy, QRD 452 is considered to be non-irritating to rabbit skin.

©® (. 2009)
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IIIA 7.1.5 EYE IRRITATION

Report: A 7.1.5: 1, (2009b). QRD 452: Acute eye irritation study in rabbits. w S
. Laboratory Report No. 12567508, §

February 2009. Unpublished. D @@ N
& L&
Guidelines X
N ' 4
D O .9 =
OECD 405 (2002): OPPTS 870.2400 (1998) @ @} %\ \\ @@ @
X O Q
GLP: Signed and dated GLP and Quality Assurance stat&ments were prd. %@ N éﬁ é
@ o0 VR O &

There were no deviations from the current regulatory .vAn eline conside%d t@@@)mpr@ise t@w
the study @ N &> ©\

Executive Summary

In a primary eye irritation study, 0.1 mL of uadilute®QRD 452 wa
of each of a group of 3 New Zealand W]@é ra h’ (1
recorded at 1, 24, 48 and 72 hours after t@tm i, The e@f all t S

the 24 hour observation with a fluorescein sagijm ophthalmig, solu@ i catedpyes were waéhed with room
temperature deionised water for one@mute imme%%?tely a%%r recording thg)Z4-hot obs ion, Eorneal opacity,
iritis and conjunctival redness, chgmosis aftd digghargeGvere d bésed o e D@ize numerical scale. An
average irritation score for each@ehedided obsgrvation For allgyes wggsthen determined, b on the number of
animals tested. A maximum a%rage@i itatio geore ayas depived frofy the e@ rvatign yielding the highest average

irritation score. The maximugy aver: irritation scdée was used to rate thé¥ost sypstance
mumy average e &@% g@a .

=

N S L
.. . @
Th t ts exbibiteda frer Qe & )
ere were no positive effects %@1 i e\y\? any e@s aftewy ree:i{ o é &\

@

According to Com sion@iregti§ 67?@‘8/EECQ§m 9/4%@C a&d Reg@ljltion (EC) No 1272/2008 QRD
452 is non-irritat'@? to §@ and@assiﬁc‘%ﬁon{Not rgiredy? @ O

o SR %
Materials: O @j@ %© SEEEN . @3\7 @© ©§ @
Test Magérial: OIS QR@’sz & N
Description: . @ o\@ Technica@?adc'\lge am%r, IOﬂ&Qscosity, aromatic liquid
Lot/Batch numbe@ @O s S

Purity: o @ZS‘V%Chrgicg]f%rad ai @®
CASH: o ¢ Nétrporst  ©° @
Stability of £&st compeund; O @t re@ﬁed @@\ S
P 5 &
Vehicle ahd/or posit@ont og\lohg SN ©\
\y\a QY . v Q@ @\
¥ Q
. & & Q
@ O §9 > @
< Yy QO & 9
@ (SN
Q O
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Test Animals:

Species Rabbit

Strain New Zealand White N

Age/weight at dosing Approximately 11-12 weeks / 2.70 kg (male), 3.125-3.350 kg (femal\e @3@

Soure I o

Housing Individually in suspended, wire-bottom, stainle§§teel cages & ) @g

Acclimatisation period 5 days Q @ %

Diet Lab Rabbit Diet #5321 }@%mmmately\ Z ger@ay %,

Water Municipal water ad 1ibit\@ @ é\a @\\ @Q @

Environmental conditions Temperature: 15-21°C ©Q @ N é\ﬁ é
Humidity: 36-80% ¢ & S VR o X
Air changes: 10-12jr changes/ho& &° @ & © &@
Photoperiod: 1 ur light/darl%bycle‘> @ \© 9 Q@)

. Gy ZMRN, {\a\ «z"\g@? @© °\% Y
Study Design and Methods: Q %@ @é\a @ @C@’ D & AN .

@) N
In-life dates: Start: 19 January 2009 «:»\% £24: manu@%oi% S N & §?’
o SRS
1mafé eye iffifationStudy was carr@%i outdwing New ZQand White
esting
S

o

Animal assignment and treatment:
rabbits (1 male and 2 females). Only @ als withous Q defeg] or{x@én @ere sefgeted

O
On Day 0, a dose of 0.1 mL o tth %@uted&t su@@anc @D 4@@ (2@ W/, ©1) was placed into the
conjunctival sac of the right eye@@tachﬁmm gentl@bullmg he l&r lid away fi theé'eball to form a cup
into which the test substance Was drgpped. ﬁ lld&were %ntly hé&l toggther fo@ne second to prevent loss of
material. The untreated left @@es ser& as gabnpar contro Q& &)

N IS @ <&

The treated eyes of all a&mals were exafined wvathout @agmﬁc@mn &d hite ropn%ghtmg, and (if needed), an
additional source of e hgh% dhelgflashlight. Th@ grade ér reae%l n were recorded at 1, 24, 48
and 72 hours after q¢xfatment. Th@omé@ of all eyes @ere examingd immediately after the 24 hour
observation with uore§eein §odium (341\)11thalﬁuc s@lcgtlon @n oc @r trag$iluminator was used to enhance
visualization of ores%n stainthg. %4ny o ofneas which ibitedfluorescein staining at the 24 hour
observation W@ re-e@me&@th the@uore%sem sag 0@1 olut@n at each consecutive observation until
fluorescein gfaining of the corneaCpo longer o red el

rgated e were washed with room temperature

delomsed"vs@ter for one r@mte @edla@ fter r cord@g the oux& ervation.
A

Individual irritation_g res &b eac mma§ e I%sch uled @Watlon were determined using a numerical
grading scale simil the Draize e. An averapg irrit4Bon seqre for each scheduled observation for all eyes was
then determined, Wased @e nyfgber o 1mgl§§beste%A m um average irritation score was derived from the
observation yielging th he erag@lmta@ sco@ The @aximum average irritation score was used to rate the

test substancéQAny dotne @volv ment 0§1dlalgﬁltan with a score of 1 or more is considered positive. Any

con]unctw%mtanon (redness or mos ith @core or more is considered positive.
& 2 Q &
Results and Dlscus&@ & Q
S % > @ &

Shg\f ht conjunctival redness@vas s@ in ongmm®at the 1 hour reading. Chemosis and discharge was seen in two
animals at the 1 &ir readlng b@al ﬁ@mgs were observed in the treated eye of any animal 24 hours after
treatment. g 7,

@

The max@um a\@age @atlo@core (ﬁ@ 4.0, obtained at 1 hour after treatment, was used to rate QRD 452
irr

mlnlma 1t . F oresc@talmng did not occur in any eyes.
S
SV B

&
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Table 7.1.5-1: Eye irritation scores of QRD 452

Time Cornea Iris Conjunctiva o é
Q
Redness Ch%ﬁgﬁ N

S @

Animal number 3304|3317 (3319|3304 3317|3319 | 3304 | 3317 @19 3304 | 917 | 3319
after 1 hour o oo fofo]o|d| ofod]| i g@ b

- o 2 <

after 24 hours oo oo oddo]| o L 0 0 {0 o0
K q g S
after 48 hours 0 0 0 0| Q 0 &@ 0 &9 8@@ @&©

@
after 72 hours oo | o o@@%o 0 | S 120 50 a0 %Q“@%
; . GRS D v
mean scores 24-72h 0|00 @o @% SRS Qg%q T 0o A 6] 0
d — discharge % @ @@ Q@ S o8 & @ x
. N @
Conclusion @ N @ o\& Q A é\a S

% v
. QY a8 S “..Q&@%@
Based on the maximum average irritatign scor £4.05QRD 452 is rated mi 1y atm§ inc @izre were no

positive effects during the study, the @t su%tance '@)assigr@ to Texdcity @fegq . Noyitritatign was observed
in any eyes at 24 hours. @ R 1o @J@ @ Q& S @© &
S
N & AN ©

N o &
N §) § « X § N @ (-Ja 2009b)
- Q% %i @
ITIA 7.1.6 SKIE%%S}:N@‘IE;%HO% E@ Q

XJ

Report: AG 6/04

Guideline&@
N
OPPTS&8‘70.2600 (20%@0E@%29@010) Q° N
L
GLP: Signed a@ated%LP a@)ua Assurgnce stateme@vere provided.

RS & & &
Executive Sw@@nary @© <) O @) g

A skin @zation stud%was @Q:iuct@ on 3<"§r@ougs%a@5 female mice to determine if test substance QRD 452
possessesva significantspotentia cQse ski& nsitizggtion. Five females were assigned to each of three groups,
designated Groups It RI. T est ggpups wWere treated with an appropriate dilution (25% or 50%) in acetone:olive
oil “vehicle, or undiluied tgsk substance. Each anj received 25 pL to the dorsum of each ear. The animals were
treated once daily «for three days:” Afte@ya twdkday rest period, all animals were injected with tritiated methyl-
thymidine in thg tail ygin. Fix&hou, s@ter, the animals were sacrificed, and the draining auricular lymph nodes
removed and@vepardd for cglPsuspension a@d scintillation counting. A Vehicle Control group of five females was
run concurgeritly, ted é%the @ne matmer with vehicle only instead of test substance or dilution. A Positive
Control up @ five aleQWwas also run concurrently, treated with 80% alpha-hexylcinnamaldehyde in

acetong;olive il %

SEE S
T %st stance prod@ed a stimulation index of > 3 in all groups of Test animals, and is therefore
consid a sensitizer (defined as producing a positive response).
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Materials
Test Material: QRD 452
Description: Colourless liquid éf 6
Lot/Batch #: # 00029201 N @3@
Purity: 100% S @®
Stability of test compound:  Not provided ¢§ & ©®
Vehicle and/or positive control: Acetone:olive oil / alpha—hexylcinnamaldeh@ Q\QQ §\ %@J)
S
Test Animals: V(@ Q@} @@? ©\ %@Q &@
Species Mouse < ® %, @ @@ st@
Strain CBA/J %@ Q . O L ¢ @
Age/weight at dosing Young adults / @5{.?-3‘ . @ ®) & @§
Source \\ R S
n _ LA SN
Housing 1-5 per cage@ é\g @7& ©@: § < % .
Acclimatisation period At least 5 days @, @ Q ® @ @&
Diet ﬁ%orm 13b #5008 ad &%ﬁum 5, §
Water iéipal water su @ed by’ “%n autc@atlc \e bitugy’

Environmental conditions

m ggNibit Q
ratﬁ%ZQ—Z@C§ > o @éﬁk %

m1d1ty®3)7 929% ©\ @@@ @Q NN
ir chéges: 112 c@ges/ fopr & @@ ©© S
&@@ Ph(@\ﬁerio@(iz rifial, 124000 ight /12 hours dark. &

& e
Study Design and Methodsc;, é @Q @} v § N 9

&) & S N X

N < $

In-life dates: Start: 11 May 201@ 2 En(@$§§ M@@zou© & & RS
IS <o 98 O

Healthy mice weriggéase%from @?rant‘fQ@prlor% e@ Fi¥® females we %elected for each of three Test

groups (Groups I ays N2 and%M each\Test anjnial u$ grO@&rec an open application of 25 pL of

an appropnate 1on A) or 50%) dfshe tegpsubstatiee, or 100% substance undiluted, to the dorsum of both

ears. The Veht (5 females fiwas tregted ignthe sagap way@s test animals, but with vehicle alone

(acetone:oli 011) ins ead of est sﬁ?gstanc% The &smve@ontrl grou females) was treated with 80% alpha-
S

. . @) . .
hexylcmn;@aldehyde in tonq@ve 0%;@ 1 Testand Gontrol @i mal& re given a two-day rest period on Days 4
and 5. A . @e . @) . §) . ©
\ SN © N N

Q
On Day 6 of the st all Tét an ntroNnima@were &cte in the tail vein with 250 uL of 0.01 M phosphate-
buffered saline (f@S Si 10, Bwp Ju@OIS) 7.4, containing 20 pCi of [methyl, 1!, 2!-*H]

Thymidine (PerginsEl 1103@Exp @ 201@ Five@purs after the injection, the animals were sacrlﬁced
with an overd&ie of €0,, % rai } aur@dar ly@h no@s were excised and pairs from each individual animal
were processed.
processe ,% @ R %@
A single tell suspensi Was %ar&%by gentle me@mcal disintegration through 200 mesh stainless steel gauze.
The _&ells were was tw1 1th 4 excel¥ of and precipitated with 5% trichloroacetic acid (TCA; Ricca
Che%lcal Lot 1009357, Exp Se@@l 1) at&° C @r 18 hours. The pellets were resuspended in 1 mL of TCA and
transferred to 10@at of scintill {.7\,0 ) Inc ration of tritiated thymidine was measured by liquid scintillation
&

counting as di tegra&%ns paa

inutg | Pl\% m the paired lymph nodes of each animal, and mean DPM/animal
was calculat or Q@h gro .’§

g,@

Results @ﬁDl ?’ si © @
“@ S %
Q “”\9

O C&p 2 dormal Filed to gain weight and three Test Group 3 animals lost weight during the study; one
Vehicle C@ntrol and all Positive Controls also lost weight. Signs of clinical toxicity are presented in Table 2. All
animal(@peared normal for the duration of the study.

Individual DPM counts are presented in Table IIA 5.2.6-1. The Stimulation Index (SI) or Test/Vehicle Control Ratio
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derived for each Test group based on the group mean DPM is as follows:

Table ITA 5.2.6-1: Radiolabel incorporation into lymph-nodes of mice treated with QRD 452

Animal Group Test Substance Average Count per |No. of Mice in Group Test/Vehlcl&%nt@g
Concentration Mouse Ratio
Vehicle Control NA 432 5 @JX Qg
Test Group I 25% 2569 5 © & Z§
Test Group I 50% 6929 S O 2
Test Group 11 100% 7965 © @}5 ;\9 Q\}SA @Q )
Positive Control NA 13014 s g S S
NA — Not Applicable @ S © = @Q @
- Positive control used to confirm animal sensitisat validate pro%du%éfy Q& @& o @
N
. A% AN I NSRS
Conclusions & 2 N S o %,
o & o I :
QRD 452 produced a stimulation index of > 3 i %all gr@s of @ anmg nd Qhergore cor@%lere ns Q“)\' T
(defined as producing a positive response). ®)
< S 'S §
Report:
Guidelines
b@ \ Qo A \®
OECD 406 (1992): O S 87(@7600@9 ) @Q §9 © &
Q
GLP: Signed apidate @P }Quah As rance s"taiemen@%/ere Vlde@
atad 6Lp e s

.
There were no %Vlﬁtk@ fro%%e current re&latory@aldel@ebcons@ered t@ompromlse the scientific validity of
N\

the study \@ g}a @9 @ [ - @@ \@7
Executﬁe Summary @ ‘. O SR Q = .,©
O RN

A skin sensitizatio dy, ased % ?hod de@rlbed @ th@nd Buehler, 1980, was conducted on 15 male and
15 female short- ha ley ino nea & to d@termidif test substance QRD 452 produced a sensitising
reaction. Anini4 too g1;0 des@ated Groups I and II. Group I animals (5 per sex)
remained untted du 1ng ndu on p of tbg\stud nd served as a naive control group. Group II animals

@ed with'0.4 AL o iluted test substance (selected from previous screening).

1

(10 per sex3xthe test group, were
The ani were treatgd®@nce V@ y fo thre@eeks&e. a total of three treatments. After a two-week rest period,
all animals (Groups @d IT)were ¢ lleng@bat a, g@in test site with an application of 0.4 mL of undiluted test

substice. o QY. S
& 3 ©\ R o
The sensitivity &@gﬁin a pigs t pos com@ material, 85% alpha-hexylcinnamaldehyde, was confirmed.
R

QRD 452 l@ce@o irgigtion @7 the ‘s@@ animals (Group II) or the naive control animals (Group I) after the
challengeéatm@ and t@refoﬂ not elicit a sensitizing reaction in guinea pigs.

QRD&%? w@t a @\ sentsitiser under the conditions of the test.
o g
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Materials:
Test Material: QRD 452 o
Description: Technical grade; pale amber, low viscosity, aromatic liquid @ @6
Lot/Batch number: R-001 @ @ @
Purity: 25% technical grade a.i. S &@ @@
CAS#: Not reported v °\
Stability of test compound: Not reported w\% . (§ § %@g)

\ o,
Vehicle and/or positive control: None / positive control was¥®5% alpha- he@nnamaldeh Q\\ %@Q &@
g o o & O
Test Animals: @ S © R ©© @§>
Species Guinea pig N @@o Q& & @&
Strain Hartley-Albino ~ «;o\j@ &
Age/weight at dosing $ RS v
Sourc.e - & ‘@ %
Housing 1-4 per -' (se’x@s se@sgtely)% SS gﬁ
cages

Acclimatisation period ©
Diet %@2)
Water S

Environmental conditions DTemperature: @3’ 2 Q N
§ Humidity>Q4-98% s &@ R © S
& chagges: 1092 per }@H Q\ N S
w7 Phoo offdtiod &@howghtm@@cyclé& S &
. S "\ é SN "\@
Study Design and Mefhods: 07 @y\? @ @Q %, o &
. S xS & & @
In-life dates: Start:25 F%@mry 2009 “VEnd 27 Masch 2009 hain gidy) <
o0 RS N
@ Startsy Jurygﬁ@)OS %ﬁd S@y 2 (posigive control study)

N Q v
Animal a§signment an at : T en51t1sat1on@tentf the\t@ substance was assessed using a method
based ofi\that descrlbed@y thz@d Buehler. Two ma@ proc&dures, wele involved; (a) the potential induction of an
immune response; ( chal e%ge ofthat regppnse “Young.adult, @%ﬂey albino guinea pigs were assigned to each
of two groups, des@ated Group nd IS Grouf;g%i ani % (5per sex) remained untreated during the induction
phase of the stud aiv ntrol‘%mup rou&mmals (10 per sex), the test group, were treated
with 0.4 mL of@ldﬂut@ stanc@ Ap mma@ irritafion test was carried out to determine the highest non-
irritating contehtratioty’ (H of\ﬂ% tes@subst@e pr1@> to the challenge dose. The HNIC selected for the

challenge phase was 100%. )
@ ) © @: K N Y\?
On the day prior to adh treatment ,sthe amr@ wé@ prepared by clipping the back of the trunk free of hair to
expo\%aa longitudinakgrea a@s‘c 8 @‘IO CIQ G e@ammal Individual body weights were recorded on Days 0 and
31. v
@° &© @

Induction eac AQIT treatgient, G%Jp II animals were treated with 0.4 mL undiluted test substance
beneath a 4 fdly, 2. %N S5¢ --"% rgical gatch on the left front quadrant of the exposure and secured with a strip
of non-irriating SlV . &yStrip 0 clear polyethylene ﬁlm was placed over the patch and securely taped.
Each anigral wen %glaced restrainer for approximately six hours. At the end of the exposure period, the

anim ere @move m the'restrainers, the wrappings and patches were removed, and the animals were returned
to ﬁg Gro Is were treated once weekly for three weeks, on days 1, 8 and 15. The same treatment
regimen aQy test site location was used for all three induction treatments. Group I animals remained untreated
during @induction phase of the study.
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Observations for skin reactions at each test site were made approximately 24 hours after each treatment and
approximately 48 hours after the first induction treatment. Erythema was scored on a 0-3 scale.

Challenge: After a two week rest period, all animals (Groups I and II) were each challenged at a V1rg|§%st si
with an application of 0.4 mL of undiluted QRD 452. The challenge treatment was on Day 29. T
applied in a manner identical to the induction treatments, except the test site was pla@ laterally onﬁ rlg@rear
quadrant of the exposure area.
@

Observations for skin reactions at each test site were made approximately %% and 48 hou@Qaft %all&@e
Erythema was scored on a 0-3 scale. °

ry @ & g}g \\ @@ @
An average score for each time period was obtained by adding all of the s for each t &per @nd (@Idmg
the number of test sites scored for that time period. test subst%e is consideréd’a sensitizer P the %@

irritation scores, the total number of animals with scorgsSand/or the tota f of es fofg[he V1rg§% tesKl e in
the test group after the challenge treatment are appre y greater th%}lg> those r the na @{ en%iﬂ@@rou%

N
fa 0
ter1 pha@ylcmnamal ehyde 85 %)

Positive Controls: The sensitivity of guinea p1gf@% a p@%’)lvggmrol

was confirmed in this laboratory. Induction and challep@e apphcdationgysed thedieat test sub <& °
dhallefse P A G &
Results and Discussion g\, \\ o @ S °\© Y §
@ & O O o & 6
RS .
Mortality / Clinical observations: A&@nmaﬂl%urw&e%tlll @%9 end, @he s&@l Nﬁon& beha@zour or
clinical signs were detected. @ o (@) SN

% > § & 9. &
Body weights: There were no trent%é%ﬁted ef@j cts c@%odyg@gh ing thgtud)@ &
% @ & &)

; 9
Induction reactions and du@tlon é%ere ware no @gns of %tanon § Q\ %@g)
> @ S
Challenge reactions an&durat % Thége wer@o si @of 1rr1@£10n N . @
2og % é © é& O

Positive control: @t togstrong @gytheﬁ@ was seQen @/ 10 @mmals twenty-four hours after the end of the
challenge exposur Vel@fam o faint Y&yth 18 Was ‘RIe ent X a als a&e 48 hour reading. A mean score
of 1.2 for the te er challeng¢ireatment, w ‘ﬁsco ared wigh the ndive control group mean score of 0.1,
confirmed the @mitiv' of t&e@tram anintals use hab of t@ experimental technique.

Table 7.1 &? Buehler t, Nl@ﬂ' o@%mals with s1tlv%%ns a&%erglc skin reactions following
challenég@ @t’ @

QY & @ﬂ@ °\@ g}% & Test flank
@ @ $ & Y IS @w Challenge at 100%
cored after: ‘\J O 4 h urg 48 hours
Scored af Q@ @© (@@ Nl S
Main test %st group & § ,%S @L‘O) 020 0/20
Main te@ﬁegatlve vehie confgdl @ @ ;\\&09/10 0/10
% § [(\% Q@ @ MR\\\\J/ Challenge at 100%
@ & @V &(@ 24 hours 48 hours
&
Positive contro&—@est oup o Q 10/10 6/10
Positive conte@— vehicle cofidol | @ 3/10 0/10

NS )
@ @ © ©
Conc&ﬁﬁn @Q @@ ) §

Qléﬁ 452 4 s not a skin sensitiser under the conditions of the test.
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Reference

H.L. Ritz and E.V. Buehler, "Planning, Conduct, and Interpretation of Guinea Pig Sensitization Patch Tests,"_

Current Concepts in Cutaneous Toxicity, p. 25-42, Academic Press, NY, 1980) @ ®©
N o
& (. 2005
% S
IIIA 7.1.7 SUPPLEMENTARY STUDIES FOR COMBINA&% S OF P N
PROTECTION PRODUCTS . @ w\g@

\o
O o @

N © 6 @
This is not an EC data requirement. Q@J Qr é\ \*”\, §
L
©)

@ %@ & S\ .
ITTA 7.3 Operator exposure A L@ @ K S S) @

NS @)
QRD 452 is an emulsifiable concentrate (%§) fora{ﬁatio@ntain'&% 15& g/L QRD 4@%” It is@tend@%r insect
control in glasshouse crops (tomato, p &r niélon a§¢ t@er) Kield u@’ are @) propesed for’melon and
cucumber. The recommended use co squ seds-g th &@Wl ble. & &)

S
§ L :
Table ITIA 7.3-1: Crops and usw%er&@opo@ for&D 4@ & Y @) . S
Q
Situation Crop «, }eco ended Spray&@ GStaximum Qpplication techniques
o maximum Golumes @ecomg ded@)
o\@ ratey (kg agrha) (]/@5 o fSuse
% & S b@ o N co%@ntra@
IS ol S O SEashd
Glasshouse ato, Repper, @ 523 ) SH00 - @)0 7 381 knapsack
(high and low umbe@) Meldny RN . Q Q@@ tractor mounted boom
crops) (@) §\ AN N & %)
Field Mgﬁ, Cug{lg@oer S %gB" ) @ § @ 381 knapsack
(low crops% &) % 6\ Ko tractor mounted boom
s & R Ry ﬁ’
A o O Q O

rate applied will bedgwer. QRD will be sold @y’ and.5 gallon containers (approximately 3.75 and 9.4 L)

with 50 — 63 mm@losu \\ § 1ng %sessr@l ntainers are used for both hand held and tractor
based applicatiggs as they ose pres@tatlve@f the @allest@ck
A

QRD 452 g%f low acute to@mty Q@derrﬁg?and {Bhalation route. It is considered to be not irritating to skin

The maximum propgseq lab Nazg uct/g%(l 52% kg a. @a) however for most use scenarios the typical
e fo

and eyes 452 is Gpnsid to b@a skisensitiSer under the conditions of LLNA but it has not shown a
potential Yor skin sen@ation under the conditions ofghe Buehler test.
\

R R @
All Three terpene compotignts O@RD 4@2 (a@rplnene p-cymene, and d-limonene), are commonly used as
fragrances and f@vourings (Joifit F HO&Expert Committee on Food Additives & WHO Technical Report
Series 928.). ey ar%?ese abwadance in any herb plants, and are common in many other edible plants such

as citrus fruigyto %es, c

a ubiquitogsspart l%oth animal3’ natural diet and it is reasonable to expect regular contact with them in

the enwigenme ithQut an%@)ncem. The additional plant protection use proposed here adds nothing of
a@l exposure and hence is not expected to present significant risk to humans, animals or the

signifjance t n
en&émer@%@ & §
&

carro%‘hth various functions as secondary metabolites. Consequently they are
an é
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For glasshouse applications the Dutch model' for calculating operator exposure during mixing/loading and
application for upward and downward spraying was used.

Operator exposure estimates for outdoor uses are calculated using both the German model® and the UK P@? E
tractor applications calculations using both the UK POEM and German model are presented. Since on ﬁlow Cc

are to be treated in the field just the UK POEM for hand held applications has been l@d since the an @odel
only contains data for upwards spraying using hand held equipment. @JQ &

Since QRD 452 is volatile it is possible that the respiratory exposure to operators i%underestlmat@ﬁy t modéls.
Therefore estimates of respiratory exposure of the operat@ for apphcaté?ﬁs in glassl@ses dsya re@" of
volatilisation are presented as the worst case. ©\ @ @

S ¢ s &
Data used for the calculations @§ S 6” R

Q) R e &
9 S N
Tractofdpplications omédoor @ Q S 2] Q@
20 ha for the, a>lcu1 the (& man &)dek\w\’ %,

50 Iy for tl’@calcuifa;lons ngng t% P < %
&nd he@apnh@lons i{%oora outdsor: O @ @§

Area treated per day:

¥ ha (ormaximiim 40QL/day, VK P(@M
- | | a(& ax&Q m O@\L a& % o@ nly) “ ©§
pplication rates (maximum); @ \:7\9 < @ &
Spray volume (minimum): v \@ @@ @Q § %@
(for UK POEM only) > @@ O o & ~
Packa i d : @ @ Q& @ @© N
ge size and type: Q & @ S
(for UK POEM only) R N @ & o\@ &
Standard operator body wqiéq@: © @@7 ¥ tch a&@ema&ﬁode@ @a@)
ke PO Y
%, @ 9 N é& U \®
, MRS 3 S &
Absorption data @ & @ N) @@ o @
N
Dermal absorpgn r@been (%te Q%)QAIS @beeﬁ\%ﬁ)wn to be of low acute toxicity by
the dermal rou D§§ 2020@1g/kg)©Nors‘5Nase V@es 0@ 0% §a1 ghsorption will therefore be used for the
assessment. @ (f’@ % 6\ 93 @ é\g

Accept@ Operator @mu@evel@ @ N § &g@ \©\

o,

The full set of stu die? usuaf%r c@ered\mleva or th&en t%n of an AOEL is not available for QRD 460.

Whilst no data ar@aval to, atldress short oxNgng term toxicity, AgraQuest Inc. believe use of

products contaiging Q 460-Will no@esult@ repe@ed hufiian exposure to QRD 460 by the oral, inhalation or

dermal route§@ce sectibn 11AH.3 1&% QRR, 460 dossier far full details). Furthermore the acute data on the active

ingredient, formulation an $g te t0x1@5 dat@pn the components of QRD460 generally indicate low
Q

toxicity. @AOEL is pr@posed RJ@ @ O\Y\?

The ¢amponents of s:Q%%D 4@(& te@lnen@? cye and d-limonene) are naturally occurring in a multitude of
frul% vegetables, herbs, sfiices, other Toods@; d beverages, including coffee, tea, alcoholic beverages, baked

and fried potatoegybread and ¢ é@se her iaformation on terpene levels in food stuffs is presented in Document
MII Section @f the %D 4 ossigr.> In Q%i ion to the natural occurrence, the active ingredient components of
Q
@
1 Van %%el wer GC M@quart J and Van Hemmen JJ (1996). Assessment of occupational exposure to pesticides in
agriey! ure ocoj fov the use of generic exposure data. TNO Nutrition and Food Research Institute, The
rlan(@@ 120
2Un fo nmples for Safeguardmg the Health of Applicators of Plant Protection Products (Uniform Prmmples for Operator

Protedtigns); Mitteilungen aus der Biologischen Bundesanstalt fiir Land- und Forstwirschaft, Berlin-Dahlem, n°® 277, 1992

3 Scientific Subcommittee on Pesticides and British Agrochemicals Joint Medical Panel., Estimation of Exposure and Absorption
of Pesticides by Spray Operators (UK MAFF) 1986 and the Predictive Operator Exposure Model (POEM) (UK MAFF) 1992.
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QRD 460 are permitted for use as food additives in the US and Europe, and as fragrance additives in cosmetics.
Although the levels are relatively low, the general public is further exposed to these components through ingestion,
dermal contact, and inhalation on a daily basis. According to a 2005 World Health Organization (WHO) report on
food additives, the per capita daily consumption of the three main components as food additives in tt@s a

Europe, respectively, are as follows: d-limonene, 12.76 mg and 39.307 mg; p-cymene, 0.472 mg and Q85 mgyd-

terpinene, 0.093 mg and 0.032 mg. S @ S
S &
The Scientific Panel on food additives, flavourings, processing aids and materials in @Jntact with f@d (AFQQreport
Maximised Survey-derived Daily Intakes (MSDI). w\% Q § %@J)
N &
MSDI (ug/capita/day) = Annual production (kg) x 107 ( ug/g @ (@) ©\ @ &
Consumers X survey response ra& x 365 (days) @Q @ N é% Q
& & VR o &
& < @

@
Notes: % Q & 3
Annual production volume in one year in Europe R Q

SN
N @
Consumers: estimated to be 10% of the total European populatb% (=32,000,600) Q@ %\ %@ @\ o\if\’ §
ovided@y industcy may«b‘g}inco pigge (= 0.§Euro €)

& K
&%e 27 apita/de%5 an@lg@ne of
e

Survey response rate: correction made to take account that dat@y

Q

R
European MSDI values for p-cymene of 92@/03@@}@?&@3—%
33542 pg/capita/day are reported. All wereSponsidered of pivsafet ncerfhat thesestimagetrlevels of in
ug/capita/day are rep grronsigéred of pipsafety o (& &g

> S %,
Furthermore JECFA® has established al@%ce le daf@ inta%?(ADI@’not Qgiﬁe% or d@onel@ This reflects
the lack of health concern associatedawith diet exp&ur to —Li@@ﬁene med@s ther@@ no, i\ﬁﬁake level which
@

is considered to be harmful over aéyfe— ime® 9 & O
- o S o ©
o Q (SIS

Since an AOEL can’t be derﬁﬁ ag%)? is ‘@po ible t(@g%mti&%ietar@exp re to t@e terpenes occurring
naturally in food, instead expgsure f@yoperafyrs, wddkers, bystanders follo@g tHeproposal uses of QRD 452 will
be compared with backgrougd dai expos@ to thvterperie comygafients Via dieta int@as a result of their use as
food additives. The tot MSD@ the@jree tefpene pope@ is 34495 g/capiga/@ (34.5 mg/day). This can
be considered worst cagd™as no@cm@s ma@ for c§’l.\mp{{(}1 resu@lg fré nan@b occurrence of the terpenes in
food. @ é ©) N N @@ @
@ S N

A 73.1 _ ESTIMATION OF OPERATOR XPOSI

PR@E(@W@% QUIPMENT ISNOT &

kY

. (og
Operato osure Value@ve b@y}f calglidted accordingto th(@%msmodels and model parameters described
above. For details of ;h@alcul@ns refer to @ppengi@. LIRS
S Q\

N .
The model Calcula@ of the esti@gi opgﬁﬁtor ex%sure Qumi@ that PPE is not used, considers the following
clothing: SHEN Q@’ N < @@
@ @© N Q \©
UK—PO&? No@ Q\ %@on% eve@hﬂ, long trousers (“permeable”) and no gloves.
Germa@ dl N PPEQQ :
Dutch"Model @\I oP

@ @ . ‘Short sleeved shirt and shorts, no gloves
N

e N S @ @& @\@ Not defined
N > &@\ @Q &©

@%

IRV

& S
%é O S W ©
4 Opinion §@the S(@iﬁc P&eel on £dd additives, flavourings, processing aids and materials in contact with food (AFC) related
to Flayowring p Eyaluatio (FGE.18): Aliphatic, alicyclic and aromatic saturated and unsaturated tertiary alcohols,
arormatit te j lcolQts and ¥heir esters from chemical group 6 (2006). The EFSA Journal 331, 1-77.
5 uringdgroup E@ua‘[i@i (FGE.25)[1] - Aliphatic and aromatic hydrocarbons from chemical group 31 - Scientific
Opinio he Panel on Food Additives, Flavourings, Processing Aids and Materials in Contact with Food (2008). The EFSA
Journ: 8, 1-109.

6 http://apps.who.int/ipsc/database/evaluations/chemical.aspx?chemID=558
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Results of the model calculations for QRD 452 and comparison with the total MSDI

The results of the operator exposure estimates for the proposed uses at the maximum application rate of 1.523 kg

a.s./ha and the percent account of the combined MSDI are summarized in the following table. @" 6
. N
Table ITIA 7.3.1-1: Estimated operator exposure values and % of MSDI — withou%PE @@ v
Total systemic exposure % of BﬁDI S ©®
(mg/day) (34.5mg/day) Q @\ %
. ) 19 o
Glasshouse Applications Cr O " é\g
Dutch Model | 307.93%° & O & & @
Field Applications A < ©) A @ § g&©
UK POEM - Tractor Hydraulic 34,73 S ° 0LS g © &@
% S 1. o o @
UK POEM - Hand-held (downwards 29.94 RN 1@\4}6 N\ %, Q&
application) RSN @é N Ry
German Model — Tractor Field Crop N @933 ﬁ@) [\@ 6@358 © A % °
5D "\% N % S @ @
According to the applied models the estimgted op@rator e@osur @ccoﬁf r HQQ th 00% of the 1 MSDI
for the terpenes. Operator exposure to t Q rpemg%omp@%lents@% R% is @e{efo@ tenti@}ly greéter than that
via dietary intake in the absence of PPEQ @% N N \@’ S N @ )

(Q S &S
MIA732  ESTIMATION OF @PE@TO@)@@%U&@ A@Ng&t PERSONAL
PROTECTE EQUIPMENTTS USED o0 &
9

N O & o 8o,
Operator exposure levels hoax@been @cula%&use models and%para@rs d@ribed%%%ve.
S S o S S

The model calculations 8fthe e@te&@erﬂor@xpo@ assug@ng P& is %d cons{@ the following clothing:
& S @ & X RN
UK-POEM N P . @ N

%, Q ﬁaetog Applicgg'on
@@ K\ I{glg sle%@ shi&,\tong t@%@em‘%} ¢”) and protective gloves during
@ >

D ronsers & an
® ing/legaxling and application
@:Q %® B o %) é@x Hafd he @pplication
.9 ®, %@ Lo eeve&hirt, I@g tragsers (“prmeable”) and protective gloves during
&@\ @@ § ing/loading@@d gl@@ plu@mpermeable coveralls during application
S Q,
i o\ y\g @ °\ N
German Model § prb N COQ%H, lgéﬂor caéxsoli%si%es and protective gloves during mixing and
& S @ @%ﬁ %, o Q loading
Dutch Mode®) @PE@Q Q\Q @)\ . O @®’Model does not specify
N
Q ©@ § § @f@ @?
Results @w model ca\l@latio@ for Q 4@nd ‘cgl\ﬁnparison with the total MSDI

The regplts of the o ﬁor expysure Gtimatd@and thsir percent account of the total MSDI are summarized in the
following table. & & X 0o
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Table ITIA 7.3.2-1: Estimated operator exposure values and % of MSDI — with PPE

Total systemic exposure % of MSDI .
(mg/day) (34.5 mg/day) @9 S
Glasshouse Applications @ @3®
Dutch Model 30.79 | 89 2O
Field Applications ‘v "\@
< ' 4
UK POEM — Tractor Hydraulic 4002 D16 10 .9 «
A
UK POEM - Hand-held (downwards 75.96 VU @ 20 ¢&F S >
application) ) @Q RN éﬁ é
German Model — Tractor Field Crop Ax@ (§ 13 @ Q ©© @%}
5 Q
For applications in glasshouses the Dutch model 1nd es that for a@hcatr%@s)at r%@s up kand 1&%dm@z@é23 kg
a.s./ha acceptable risk to operators is demonstratedgnth t}@@yse of @pro@me pr@@ctwe@hmg\
TS :
Based on the German model acceptable risk & operafors cari®e corfelided with t se o ropsate ctive
P < byop a@f anlBe corfelhded w l@u i@pp @ pEjtectiv

clothing. & \ @} @ Q%
@ . % @
Calculations using the UK POEM indi$ th %sk fo@"eld \icat@s @3 k en applied using a

tractor mounted hydraulic boom will probabl§be aé@@ptablé”%smce%e%( gre &Pthan the total
MSDI for the three terpenes. For hai@ helq%sppl ons a @tenn sk fo@»pera 1s 1 atedy he calculations
so far have assumed an apphcatlo@volurr@ of 4 /ha g efﬁ 2 is achieved when
the product is applied in larger ¥olumesSof wager and héfice tlf%.se wi typ1c of th. eneral use of QRD
452. The UK POEM scenarios have ﬂ%ﬁrefore@een n usipg the rﬁammlmg wateI@@olunz%of 1000 L/ha.

S
Table IIIA 7.3.2-2: Estimated é%rator e%)pos %@ and of MS%I ba‘§§on @)hcatlon volumes of

1000 Lha and with PPE. 5" \ S NN

q %l @ % of MS
©§ \é é\$ F@m pare f© & (34@5%1\;@%
© @ ry%/dayﬁl% @ 2o

UK POEM — Trictor diydrautic” | 25152 o O @
(@

UK POEM_ “Hand-held S & = 3285 @ os
(downvy@@% apphcatlon@ @ @ < ©\

o o,

- N ST S .y . .
For applications at @me&o 10 @ ha ditd usingggpproptiate %E acceptable risk to operators is demonstrated

using UK POEM. 9 > -
Respiratory E@osure e ta©@)lat1hs ion Q 2) @

R
All three en01d compéments @he acti¥e su, nce@RD 460 are extremely volatile by nature and QRD 460 will
degrade rapidly in air \form ma leNamraHZgg occu?@lg molecules. Please refer to point IIA 7.10 of the QRD 460
dos&&&for full detaﬁ&pn th@ @egr@non in air.

Since QRD 452@)Volat1le it

gay b ‘Q’ the@splratory exposure to operators is underestimated by the standard
models. For ap
is %

Vis cm@lder d that the rapid dissipation and dilution into the environment will mean

that inhalati a sighif expo route for operators. For the assessment of inhalation exposure to
operators use icted environmental concentration PECar has been calculated according to
SANC 553@% 27, ©©
o %
S & §
& &

&

7 SANCO/10553/2006 Rev 2, Pesticides in Air: Considerations for Exposure Assessment, Report prepared by the
FOCUS Working Group on Pesticides in Air, June 2008
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The calculation of PECar uses the maximum application rate of 1.523 kg a.s./ha and assumes a typical EU
glasshouse with an area of 256 m? and a total volume of 901 m3. It is assumed all three active components of the
plant protection product (o-terpinene, p-cymene, and d-limonene) volatilize immediately and completely, after
application and that the glasshouse ventilation rate is 33%/hour. On this basis PECar is estimated to be 0@' @
(43 mg/m®).

It should be noted that all evidence from modelling, the literature and anecdotal evideiice suggests &at no @fthe
terpenoid constituents of QRD 460 persist in the air and all are rapidly broken down. This means that t ECar
value as calculated is worst case and any exposure is very short lived. Howeveébt is not poss $tl%@ls
precisely from the information available. @ {\9 %

@ \ @ @

Respiratory exposure for the operator over a given period of time can be 1ated usin cent@tlons ir 0
the relevant time period and a standard respiration rate of@ 5 m*/h. ver since relg@ple est@ates &Q
air concentrations over time are not available it is not -----,0 priate to perf@m t lculations.

%" & > 6 &
Since it cannot be excluded that operator exposyres in g%sshou@wﬂl&g}t be &ater &n tb@ fro@amrally
occurring sources of the terpene components of 46@f is reegmm ed @tors y want to c§s1der use of

©

appropriate respiratory equipment during mixi /1oad1@§and aé%cat' a5-0f pr ts con amng &

S RN S ©

z SO N 0 SF
PRSNGSR
& S

Whilst the models do not demonstrate@%epg%e rlsk@or se scépario @gﬁen ng t@ollo@'ng additional
factors into account it is considered onable“to conc ud that us Q 52 wdll no e an twacceptable risk
to operators when applied accor%ng to_tfe pro@ed @ ith ¢he us@ riate PPE and hygiene
measures. @ °<\” <« @ @Q & Q&

e The plant protectio roduc&RD &3 thtlve sﬁ%stance QRB@O afi 1ts ftituents (a-terpinene, p-

cymene, and d- hrif@,nen %have all%éen sk we of erally Yow agute to by the oral, dermal and

?

inhalation rout The labl&glata o@-te Pay mertfe, and d- llmone@mdlcate the components of
QRD 460 ar (@adlly @’eta ed topmater Whl&lﬁl are e@eted&’nthm 48 hours. As a result operator
exposure V@ral (Qrmal a 1nha‘i@on rou expe@ed to result 1@system1c toxicity.

9
e Use (;f@ﬁ \%ontamihg Q 460 m@’ notaSsult u@peﬁgh %exposure to QRD 460 by the oral,
inhal or al rgytes (s oi 5 the dsssier RD 460 for full details).
@ ing fPA dos SR

e Th elatlvel@jhlgh applic#Gon volumes 0 1 é!a) re;gﬁbn lower ‘in-use’ concentrations of plant

@tectlon prod nd @Ce lo@ exposture petential@uring ication

A @ Q@ o L

o he compongnts of 60 (afpme% p- cymene d d-limonene) are naturally occurring in a
@a SP

multitude its, %getab@s h and @er foo and beverages, including coffee, tea, alcoholic
beverage@9 ake nd fid pot and ees@[n addition to the natural occurrence, the active
ingredignt co QR@ ed f se as food additives in the US and Europe, and as
frag rgrce addijives é&osnf&gcs ugh\t ¢ leyels are relatively low, the general public is exposed to
these components @oug gesti r%@ co% and inhalation on a daily basis. According to a 2005
@d Health O@iamzat@a (W additives, the per capita daily consumption of the three

ain componeqts as fo@ addltlves nd Europe, respectively, are as follows: d-limonene, 12.76

w, M8 and 39,307 m -cymshe, 0 m d 1.085 mg; a-terpinene, 0.093 mg and 0.032 mg. The
N Smentlﬁc P%el O@Od ad, 1tlve@avo§gs processing aids and materials in contact with food (AFC)

report Maximised Sury @derv@}i Daily In takes (MSDI). European MSDI values for p-cymene of 926
/ -t @ /capita/d d d-limonene of 33542 ng/capita/day?' are reported. All
gca% ay%a e ne o pg/capita/day® an pg/cap y p
o T §
v
@7& N C ) NY
V @

8 Opiggion of t @wn@ anef%n food additives, flavourings, processing aids and materials in contact with food (AFC) related

t@our@ Group alu 18 (FGE.18): Aliphatic, alicyclic and aromatic saturated and unsaturated tertiary alcohols,

ati Q% iary alcohols and their esters from chemical group 6 (2006). The EFSA Journal 331, 1-77.
9 Flavofit g Group Evaluation 25, (FGE.25)[1] - Aliphatic and aromatic hydrocarbons from chemical group 31 - Scientific

Opinion of the Panel on Food Additives, Flavourings, Processing Aids and Materials in Contact with Food (2008). The EFSA
Journal 918, 1-109.
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were considered of no safety concern at the estimated levels of intake. Furthermore the ADI established
by JECFA for d-limonene is ‘not specified’.

e It is relevant to note that the WHO and EFSA reports referenced above only take into account the@wera,
daily intake of the three terpenes based on their use as food additives, flavourings, processingxdids
materials in contact with food.. @ @

These reports do not estimate the average daily intake of the three terp from the n%gs?y fag@ that
naturally contain these substances. As previously noted, they occur naturally in a &timd" f fruits
(especially citrus), vegetables, herbs, spices and other foods and beverag%, including céffee, teg, alcohdic
beverages, baked and fried potatoes, bread and chegsg. A recent s ;%éy (Hakim Yigﬁal 2002) in @US
assessing daily intake of d-limonene found the mean@take by coners from citr@yjuic one Wk 13.
to 13.2 mg/day. See Schocken (2011) MII, sectio& 4, point 6.2 f@xamples o%géds whpre 16@’5 O@i

three terpenes have been quantified. @ & ® ©© @

In addition to exposure from additives and t foods, the genera@%:blic@xexpo@% to the thre enes

(d-limonene, terpinene, p-cymene), through dérmal contactigposmetics, hO@ﬁhOl oducts), andNighalation

(released by plants and household produdts) on %?ﬂy basis. W (IPES; Co IntétnationdChemical

Assessment Document No 5. Limonene 99 dice@é%’ ambyigtit leég of li@)nen%in fore%air of yp to

12 pg/m?, urban air up to 32 pg/m?’, ap%indo@ir Q@g/m@ Q S) @ @
NS

While it is clear that more researéh has been de@ted t&@limne t r@to o@min@%ﬁe, p—c&ne, they

are all are common terpenes in re. Qs%\ % N %, é\a N ©

Furthermore, none of these \{90 an&FSA&geportﬁﬂdicaﬁg@;y a@rse fbcts fi the, &rent levels of
exposure. The WHO (1998@&:})01‘@:@% ad@ives I@es th hile @ere ig‘f(pos@ to these three terpenes

. O QO
there is not cause for C(%@m antwo ADf@ave n sqé@ Q @ &

AN

e QRD 452 and QRD 469 ar non—irr@ﬁt ornly myldly irritating 4@ Skin eyes. The active substance
QRD 460 and the pdant pro@tion pibduct@RD 452 have been sHown @e skj&@s%nsitizers in the LLNA.
However QRD 453, was negative fér ski ensi@ation @er thg:%ondiz@ so Buehler test. In contact
with air d-limorgne ca@%eak @wn tdJorm @all a nts &€ oxidation proddicts which are known to be

skin sensitiz Gloves m rom@lemi@ resistant material sgpuld t&@efore be used when handling

the plant pr ction@rodgc@get{tﬂ@with sui abl@tec%@ clot&ing to @oid skin contact.

e For the fixingddading &\E ap&licatio \\fQRJ%}SZ, u@of apri@&ersonal Protective Equipment and
hygle eagmics 1s@ecom1®nde@1ﬁ In %7 case@f glassi ouse@apphcatlons it is recommended that
appropriate féspiratSry equ(%ment ga so uged. @j@ %,

S, @ @

Taking th&sesults from ode@s a le and consj ring&@e naturg and occurrence of the terpene components
of Q 0 it is congl@ed gh@ses of the product 45&accqr0@g to the proposed GAP and following label
recommendations re@ing &P‘E an@ygien§eas&r?s wild:\not resx&;\in any unacceptable risk to operators.

N S @ 9
1A 7.3.3 @ﬁEA@;ﬁ @F&@ER@TO}%@XPOSURE _
S (M&ﬁ@ % LICA Q
n@%ﬁ

E
A T
O 2 @
Measuri@ of operatog,_exposuty’ is requi e% sineg model calculations predict the systemic exposure to be
accepta te PPEJs worn. N

N when appr%g % @ @} o \@
IIIA7.4  ByStander exposuie
@

@° & $
1A 7.4.1 @ ESTIM NOF BYSTANDER EXPOSURE ASSUMING PERSONAL

T I\@ E MENT IS NOT USED
0> S O
Bystand@ areJetinecas pe@@@s who are not occupationally involved in the application or application related
activi&'e . T oreghe expasure is considered to be incidental and as a result is less frequent, of shorter duration
an@a lo@ evel mpa@ to the operator.

It is aed that bystanders will not be present in glasshouses during or immediately following applications of
QRD 452. Bystander exposure for the proposed outdoor applications is considered below.
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The potential routes of exposure for bystanders are via dermal and inhalation exposure. All three terpenoid
components of the active substance QRD 460 are extremely volatile by nature and QRD 460 is likely to degrade
rapidly in air to form smaller, naturally occurring molecules. Please refer to point IIA 7.10 of the QRD 460 dossier
for full details on the rate and route of degradation in air. For field applications it is considered that rapg
dissipation and dilution into the environment will mean that any inhalation exposure would be short-lived.” De
exposure of bystanders may occur following drift. Such exposure is likely to be @ief and unli to ,occur
repeatedly to the same individual. However, both exposures were calculated and @ed to give &(otal mic

exposure. Q @\ .

Bystander exposure has been assessed according to EUROP I1'°. Calculations of exg\g?lre anq@rlsk @the
relevant outdoor use scenarios in table IIA 7.3-1 are present The maxim@n application ggte 0@23 k&n's.
and the minimum water volume of 400 L/ha have been used in the calcula@s For deta{a@éf theSplcul ST

to Appendix 1. @ & Q R O &
QN Q = Q& o @) &@

Table ITIA 7.4.1-1: Estimated bystander ex osur@ues and % ef the MBDI © @
y P 2 the, NN ?&\4@ &@

K S

Tota)§yste exp%ﬁe g " % 6FMSDI™
a&mﬁ%@» S W odmgaay S |-
Downwards application v\ﬁ °\@lj67\ % % § 5

2 /
7)
4

The applied approach provides a conse@ve nt1a1 w\‘fwor %@ess@ of theexpo risk for incidental
1&

bystanders. The calculated exposure t dem%stratemhat t r& e to § ide%@@oystanders.

(O
I11A 7.4.2 MEASUREB@ENT@@% BY@%TE]@%KPQSU S«
Q)
Measurement of bystander exposure% not éqmre(@mce odel cai%ula@s reg@ the@rstemic exposure to be

well within the acceptable oe\x%’bsure @§ a § @W\g
IIIA 7.5 Wo&ér e@os SRS -
' {@e @

§s5 o<
1A 7.5.1 OF‘WORKER&P SSERMING PERSONAL
0$ SQUI E@Is %}(gu %Q%% i@@q

The type of@op, pro?ljlct type a e tma%pom@ applf@ytlon@}C QR 2 mean re-entry activities such as crop
inspecti runing and estiy may, to some worker @osu@ his applies to both glasshouse and field
uses. n the rapid b@akdgv@of the produst-and tfnaturabbac und levels of the terpenes to which workers
are exposed in dail n%ﬁ @mtew@ls p@\sed@&thouglﬁas a standard rule treated areas should not be

entered before the %ﬁay d%osu 0@ t %?faces Kas dried® @

N
The routes of o sur@@mng@mt— @:atlor@ctlvm@ are a@iogous to the operator, i.e. dermal and inhalation but

the sources arediffere tactwith f@g N
@ A @@ @

Dermal @%osure @2) Q @ @ @\%

Treatod areas should&ﬁﬁ be@%e e&@fore spﬁ@%deposn on plant surfaces has dried. There are no dislodgeable
foliar residues (DFR) dataBvailatile for QRD 4 However residue studies conducted on tomato, mustard greens
and primros &' de Qnstrafed that tipl %phcations of QRD 452 or the original plant extract product result
in no detectlf)\é

T s ey&y shorfly afte @apphcatlon (samples taken immediately following application) and no
accumulati %Jes r myltiple

ications. Therefore the dislodgeable foliar residue will be zero and
hence the@ s noHetenti or d al exposure For full details please refer to point IIA 6.3 of the dossier on QRD
460. FdRthis rggson d %1 er exposure calculations are not presented and it can be concluded that re-entry
work& po@wa errﬁ@ route will be negligible.

@ &

10 The development, maintenance and dissemination of generic European database and predictive exposure models
to plant protection products. FAIR3 CT96-1406. Draft final report 2002
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Inhalation Exposure

likely to degrade rapidly in air to form smaller, naturally occurring molecules. Please refer to point IIA 74¥ of
QRD 460 dossier for full details on the rate and route of degradation in air. @ (o]
For field applications it is considered that the rapid dissipation and dilution into t env1ronment%/111 n‘@ that
inhalation is not a significant exposure route for re-entry workers. @

@ 2

Using standard assumptions a maximum PECar in glasshou@ of 0.043 m@%’ (43 mg/m %)\}as béen calc@‘[ed
However it is considered that this value is not approprla‘@for the est gtion of worl@ ex re fdfowin; @
glasshouse applications. All evidence from modelling, thg literature and ggecdotal evi suﬁsts t one Q'
the terpenoid constituents of QRD 460 persist in the air al@ 11 are rapidlibroken down.@his me {3he PESAR
value as calculated is worst case and any potential fohalatlon expo re \@jl’ red& rapldiy but this ca@ot be

quantified precisely with the information available. @b‘ \ % @

Since re-entry workers would not be present néélassh@ses ing at1 nd would (%y enter the
treated area some time later after spray depositg had d it 1$0n$0 me th air @ cen ns af QRD
460 would already have decreased mgmﬁca{lj%r to{orm smaller smoleculds, nat y occurring<Sn th . This
matches the anecdotal evidence from naturglly ogcﬁmng eno lma@nene moran ges whergthe citrus

fragrance dissipates rapidly after breaki Q e @@ ge S‘l@l 0 %mg Egﬁ 1t ¢ also, atch necdt@l evidence
from the use of d-limonene where it is u@ as agran scen@hsa@rs af 1nut@2

There is no evidence that any of th e%nsn?@nts 1n ar- Th del@%)ggest?hat they all break
down rapidly via hydroxyl radie s, ozo{eq:\énd mtrate ra@cals . m @& mlnutes (@@1 fewhours and due to the
nature of their chemistry as tempnm% it is @mo ly acc ted that eyo affd the%break down components will
present no significant risk tqthe atngy pher@enwr@ment ecdotal ev ce frqm natral foodstuffs containing
these terpenoids and from their us%as fragififices @ouse@li@ld 1te@s%upp&<fts th@sm%

Q9 O )
Hence, no adverse eff@s upofthe @alth o@work&@whm@ y be @(posé\to Q@ 452 following re-entry into
treated crops would @xpe&ted

o
I11A 7.5.2 @%ST@MTIf)N %E %%E SU RE ASSUMING PERSONAL
Op QU%BME s§s
S

All three terpenoid components of the active substance QRD 460 are extremely volatile by nature and QRD 460 @

PROTECTI VE ED) @

9
Address@nder point II@’7 5. @)ove@ﬁ @ ©\@7

IIA7.53 E MA@[O F v@) POS@RE ASSUMING PERSONAL
OTQ%CT §D AND USING DATA GENERATED
ND

,ON BISL GE LF@%ES ER THE PROPOSED
QO CONDI N@)F %E 5

Address@der point II@ 7.5. @ove @ @
I11A'7.5.4 WASU@:D@T @@ W@KER EXPOSURE

Measurement 0% orke eXPOSHEg°is no@@qulr@smce it can be concluded that systemic exposure will be well
within the ac abl § RS @

IIIA@ ﬁerm al@rptlon

Dergl abso@lon not determmed for QRD 452. Worst case values of 100% dermal absorption have
used for th sessment

ore
IIIA 1 DERMAL ABSORPTION, IN VIVO IN THE RAT
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See point I1IA 7.6

IITA 7.6.2 COMPARATIVE DERMAL ABSORPTION, IN VITRO USING RAT@ND6
HUMAN SKIN i Q
N
See point IITA 7.6 @ @® @
& ©LO
ITIA 7.7 Dislodgeable residues S\ o N ©
R o\ o\@ &
II1A 7.7.1 DISLODGEABLE RESIDUES — @‘IAR Q@} @@? ©\ %@ &@
S Q
This is not an EC data requirement. @§ &© 69 Q § @%}
N I A
IIIA7.7.2  DISLODGEABLE RESID@% SOILg> N PN 2 &
R A N RS
This is not an EC data requirement. é @ v @,& &3 ¢§
v ©) @ S % <’
% v @ | o & ¢
ITIA 7.7.3 DISLODGEABLE @S W Oo0R SU@‘ AC@%(E% §
VOLATILIZATI(@ %@ \& v\g© w\g\ @Q é\ﬁ )
N ST TS $ &
This is not an EC data requirement. @ & S @ ©\ ©® @@ @@ N
9 9 O & o S
IIA 7.8  Epidemiolagy - @@ & & o @ﬁ & S
S (N N S .9 o
This is not an EC data requlr@qent © @)@ §J « . § Q\ w
IIIA7.9  Dataon fg@nu@ts & . & 5N : §
S SIS TR I R

@ § @, &
IIIA 7.9.1 ﬁ{@AK@FE@ DATA SHEEEFOR EACHFORMULANT

Q> %

CONFIDENT@ 1nf@j ation®data p@wde&@f)ar@y Dot en6§
R
& 2 >
IIIA 7. %% AVAI&AB@TO@OL@G ?L @TK@R EACH FORMULANT

@)

N
CONFIDENTIAL 1atl(® data @gowd epareﬁ?ely (%cume%%})

f

@)
IITA 7.10 ﬁo 1c ﬁmaﬁé}l’ve ety@@é
This is not an@ data requ1§en® %Q @@\ &@©
IIIA 7@1 Othgl%‘)spe&l gu lei@ =

v O N
Tth not an EC data requatsments, Q <§
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APPENDIX I: DETAILED EXPOSURE CALCULATIONS

Table I-1: Dutch Glasshouse model — 1.523 kg a.s/ha application rate @f 6
. S
OPERATOR EXPOSURE DUTCH GREENH&USE MO%@. v
form [QRD 452 EC Application including mix&§and loading AN . (Q
a.s. |QRD 460 L
Parameter Value - Unit W\?ﬁefe rencessgom me s j\‘f\g
MANUAL SPRAYING in greenhouses o @ Y )
AR Application rate 1.532 kg a.s./th summary @ inten@use v
A Area treated 1 @ ha/ dag @ch m@l @)
RN PO NS < @
Inhalation Exposure AN . @ Q WH h@n PPES Q@
SV Surrogate Exposure Value 1 & @° mg@@/ kg:gb\s. iO\Fg@ﬁus iNg'see né%* (Duteh
Q @ é}ﬁ @@’ Ké@? model) % .
Inhalation Exposure (w ithout PPE) %‘332 @ @ M9 a day IE= SV@ R)@
Nl OS N > § @
Inhalation Exposure (with PPE) o - Y @} & ©§ N & thPRE <
PPE-factor [ R ™ A |@\ @7‘”\9 < @def ©10
Inhalation Exposure (w ith PPE) @ @7\332 N @‘"\g mg§s./ da@)@ IE@ = ﬁfa&@ x [E
Q (RN
Dermal Exposure @ . "\a@ @@’) 6§ @® Q& & @Q ithogt PPE
SV Surrogate Exposure Value § s 250 %ng a&@g ags.@,)) For dusting s@ note* (Dutch
é §9 @ oy Q\ o\@ @odel)
Dermal Exposure o\@ & 306.§ & @a.s./ day § D%SV x ARx A
_ S o & P O « e
Dermal Exposure (wﬂl&PE) S Q S Q & S with PPE
PPE-factor & @ Q> 10 S\ M\Q\f @ fault (gloves & coverall): 10
Dermal Exposure @@t PREQ S 3084 o @ a.s@%y \Qs" PPE) = (1/PPE-factor) x DE
F D Sa o 8 S =
/a
Internal exposute @ %U ~ . &) N Q @
IA  Inhalatiép Absorption D Ay T oo %ey
DA Derrit Absorption g}ﬁ S & 1m0 o %
A . @ o\® 3450 ~J mga.s./ day based on 70 kg bw
§\ A AP
& & & i Without FPE Swith PPE
@Intern@po e Q [mg@%./da @ﬁm a.s./ day]
Y (I tion\\ \1.5329;@\ > 0.1532 IE(int) = IE x (IA/100)
% %)er %%0@.4690 @ 30.6400 DE(int) = DE x (DA/100)
& L2 Ttetl Y s0fdsa0 Y 30.7932 sum
R
N ~ «?AOEL\ L S$
N halatiér’ @ & 0 %AOEL =100 x IE(int) / AOEL
@ S
& %% [ § ‘ass 89 %AOEL = 100 x DE(int) / AOEL
L N otal @ 893 89 sum
e
&S e &



AgraQuest, Inc Requiem EC (QRD 452) MIII Section 3
June 2011 Terpenoid blend (a-terpinene, p-cymene, d-limonene) QRD 460 Page 36 of 41

Table I-2: UK POEM Tractor Mounted Hydraulic — 1.523 kg a.s/ha application rate, no PPE

THE UK PREDICTIVE OPERATOR EXPOSURE MODEL (POEM)

<
O
Application method Tractor-mountedtrailed boom sprayer: hydraulic nozzles E] 8 N
Product Active substance
Formulation type | organic solvent-based [ | a.s. concentration @ md@l @
Dermal absorption from product Dermal absorption from spg§ 0N @

Container 5 litres 45 or 63 mm closure

8
PPE during mix/loading None PPE during apphcatlon% | Nor ) /,K
Dose /ha Cgork rate/day o ‘xS0 ha;\ &4 é\a
Application volume I/ha ~Duration of sprayjp% o 6h ) @
\)

X ~ O &
@ >
AR T
EXPOSURE DURING MIXING AND LOADING @ S © O @
Container size 5 litres Q &° Qx S NN
Hand contamination/operation 0.01 A N @ \© @2) Q@
Application dose logélgaes prod%béha @@, %\ &f@’ @ o \v\’ %
Work rate ‘ 5@ /day@ R & g@g §
Number of operations 100~ /dayy,, (@) @ @ N % 'S @
Hand c9nmmﬁon %1 rg]/d@’ \@ Q N S @ @
Protective clothing thone > N @ % @) Re §
.. . & E @ & & N @ Ry
Eranml“ssmn . Sl::]:f rmulati Q@ l&?\sm;d N S v\f© é}y @ @ ©
ermal exposure to fo tion a
S HNS B & o

O

DERMAL EXPOSURE DURING SPRAY APPLICATION > @ Q\ @é @© @ o v

Application technique Tractor—n@nte traild@boom er: hyc no & @@ ©© A
Q SN

Application volume 400 spray & @

Volume of surface contamination @

Distribution éﬁm O @ i) ©
. 10% %2

Clothing \ % § l@neable§ 3 v I%gneable§

Penetration %, SN ZEEET! @ 5% é\ w 18%

Dermal exposure Q v @y\’ @6 5 @ §§ Q" 035 mhh

Duration of exposure @

S . @
Total dermal exposure torsdray Q N v\ﬂ 41 SXm]/day @2) N
e o7 & ey &
ABSORBED DE D(%x ) O N LS .

Dermal expo§m@ %, @ Q 41.55 mlday
Concen. 0 \product or spra; @‘7}9 @ @j 152.3 mg/m}@ @ ©\ 3.8075 mgml
Dermal epasire 10 a.5. S s gy O N 158201625 mg/day
Percent absorbed @\ &\ éﬂ . (@)] %\ N S 100 %
Absorbed dose 152.36Qng/day Q 158.201625 mg/day

S N @b
INHALATION E SURE @NG 5@:« © D $
Inhalation exposu!j(.@ (&) S S » v

Duration of exp@sure § Q\ Q . 6@
Concenﬁa@.&inspray Q@ @%7 -80S “mg/miz,

3
Inhalation sure to a.s. o\@ 0.2
Percent absorbed @ % N &1 00 o%
Absarbd dose R 6§ N \@ .@2‘) 845@@}’
Q)
PREDICTED EXPOSIRE & @

Total absorbed do! %% &10 7300%5 mg/day
Operator body © 60 kg

Operator expakure @ ©© § 5. 1@34583 mg/kg bw/day
O

“
D5,
2
by
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Table I-3: UK POEM Hand-held Application — 1.523 kg a.s/ha application rate, no PPE

THE UK PREDICTIVE OPERATOR EXPOSURE MODEL (POEM)

D
Application method Hand-held sprayer (15 | tank): hydraulic nozzles, Outdoor, low level target E] 8 N
Product Active substance
Formulation type | organic solvent-based [ | a.s. concentration @ mglil @
Dermal absorption from product Dermal absorption from spg§ 0N @
Container 5 litres 45 or 63 mm dosure ﬂ D °\
PPE during mix/loading None PPE during application% | D) /,K
Dose @Eﬂ( rate/day o ‘N 1 ha\ &4 é\a
Application volume (\g\ ation of spray% \3}9 %\\ @ @
K T & & &
O SENS)
EXPOSURE DURING MIXING AND LOADING @ S & Q ©© é&
Container size 5 ]jtres Q &) ° Qx é &
Hand contamination/operation 0.01 u% N . @ N\ 9 Q@
Application dose 10, litres prod%téha @@, %\ @ @ o v %,
Work rate é%a/day v @ >
@ X S W
Number of operations 27 /day%,, <& @ @ @ N % 'S o
Hand contamination c9\,%7 ng]/d@’ @ Q N S @ @
Protective clothing éxNone > \\ @ x% . @) Ko §
Transmission to skin @ 100\} @ . AN @) %\ @ &a O
Dermal exposure to formulation ©Q gz% m]/da@? @ @ § @ @ o
DERMAL EXPOSURE DURING SPRAY APP@ATION@ o ~ Q\ @ @© @ o %
Application technique Hand-held@»rayer g\fﬁank): ulic n@s, (6] @@» 2 IOWQQ targ§ ©© A
Application volume @ N 400 ~spray/igy & @)Q @ K
Volume of surface contamination 7, 3o mbh & . S ©)
Distribution K §ﬁnds @ T@( Q\ o L@ @
.9 ) & 25% LN % %
Clothing S % N§ l@neable§ F@ﬂmable§
Penetration %y L 06 O 20% é& o 18%
Dermal exposure Q v @ @10 @ 235 @) 4S5 mlh
Duration of exposure @ 6 h @ @
Total dermal exposure to@ray ~ RS 102, m]/day\© §> @ Q@@

ABSORBED DER@ DOSES ©
R & Mix/loags

%
Dermalexp0§\’u1@ % %, @ 0.27®day @@ Q 102 mlday
Concen. ofgs, product or spray @ 152.3 mg/ml{f} N 3.8075 mgml
& S L0
A

Dermal ¢ ure to a.s.

Percent absorbed N o Q
Absorbed dose § N @ .

&

RV

INHALATION EXPSURE @NG@@AM@ 9\ § é§

Inha]a?lon exposurd) (@) o N 002 el @

Duration of exp@sure @ @ A\\g 6@@ @
2 &

388.365 mg/day

Concentratio .S. in spray 2 @ 3.% mg/mis,

Inhalation sure to a.s. o, 0. o/

Percent absorbed Q\ % N &1 00 o%

Absarbed dose R QYo @ 569@day
o O

PREDICTED EXPOSIRE @@

Total absorbed do %Q w,> 4299429 mgday
Operator body t N @ 60 kg

Operator expaguré éﬁ ©© § @ 65715 mg/kg bw/day
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Table I-4: UK POEM Tractor Mounted Hydraulic — 1.523 kg a.s/ha application rate, with PPE

THE UK PREDICTIVE OPERATOR EXPOSURE MODEL (POEM)

<
O
Application method Tractor-mountedtrailed boom sprayer: hydraulic nozzles E] 8 N
Product Active substance
Formulation type | organic solvent-based [ | a.s. concentration @ mglil @
Dermal absorption from product Dermal absorption from spg§ 0N @

Container 5 litres 45 or 63 mm closure

=]
PPE during mix/loading Gloves PPE during application% [ce@ oS
Dose @Eﬂ( rate/day o ‘xS0 ha\ &4 é\a
Application volume ~>Puration of spray% 6 B @ @

2
X \)
N ©Q &9@ § & é
EXPOSURE DURING MIXING AND LOADING @ Q& @ Q ©© é&
Container size 5 ]jtres &) ° Qx é &
Hand contamination/operation 0.01 @ N @ \ @2) Q@
Application dose 10%11:25 prod%téha @ %\ &f@’ @@ Q\v\y %,
Work rate ‘ 5@ day @ R & 6@9 @
Number of operations 100" /day, (@) @ @ é % 'S @
Hand Cf)ntanﬁne?tion %%1 ng]/\d@’ \@ Q % § @ @
?rotcctl.ve. C]Otthmi- @§ 0;’;5\§ @\ &© é N éa %, §
ransmission to skin . 0 . %, @ )
Dermal exposure to formulation ©Q %iﬁk m]/da@? @ @ § @ @ o
DERMAL EXPOSURE DURING SPRAY APP%ATION@ o V\g Q\ @é @© @ . X
Application technique Tractor—n@nte trailé@boom er: hy tlic no. l.(% & @@ ©© A
Application volume 5 \y\” 400 ~spray/igy & @)Q @ &
Vf)lume ?f surface contamination R, N Qo m]@ & . G L%
Distribution O @ o @§l§2$ @ T%Z § o e %@
Clothing A % Glo§ @Eﬁbl&§ 3 Phameable SO
Penetration R @ 9 10% @ 5% & K 15%
Dermal exposure N v KQ @65 @Q §§ Q" 0.3 mhh
Duration of exposure @ @ 6 h @ @
° N 645 mld

S
Total dermal exposure tosray \© N

ABSORBED DER@ DO@@ @)

R & Mix/loade %,
Dermal exp0§u1@ 0.1l day @ Q 6.45 mlday
2o v
Concen. o .\product or spray O @ @j 152.3 mg/m}@ @ ©\ 3.8075 mg/ml
Dermal ure to a.s. @ N @ g@g ng/@/ RS N 24.558375 mg/day
Percent absorbed @\ &\ éﬂ . ©'too %\ N Q 100 %
Absorbed dose N) 15.23 @rg/day © 24558375 mg/day

S

RV

INHALATION EXpSURE @NG@@AW@ @\ § é§
A

Inhalation expos (&) A 01 ik
Duration of expy u:lg § Q\ Q 6@@ @b
Concentratio .S. In spray 2 @ @%7 3.807S “mg/miz,
Inhalation sure to a.s. ° Q 0.2@
Percent absorbed N 100 o%

N 0
Absqrbd dose R 6§ o\@? ,@5) 845@@/&1}’

S
40.015 mg/day

@ 60 kg
47083 mg/kg bw/day

PREDICTED EXPOSRE S

Total absorbed do. %%
Operator body t N
X

Operator expagure @ ©© § 0.@@

(?/?@
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Table I-5: UK POEM Hand-held Application — 1.523 kg a.s/ha application rate, with PPE

THE UK PREDICTIVE OPERATOR EXPOSURE MODEL (POEM)

<
S
Application method Hand-held sprayer (15 | tank): hydraulic nozzles, Outdoor, low level target E] 8 N
Product Active substance
Formulation type | organic solvent-based [ | a.s. concentration @ mglil @
Dermal absorption from product Dermal absorption from spg§ 0N @

Container 5 litres 45 or 63 mm closure N
ble covel

3 &
PPE during mix/loading Gloves PPE during application% [ Glo@)phd impemia
Dose Cgork rate/day N N 1 ha\ &4 >
Application volume ~>Puration of spray% N 6h @nQ @

X \W)
N ©Q &9@ § & é
EXPOSURE DURING MIXING AND LOADING @ S @ Q ©© é&
Container size 5 litres % Q @° $ N &
Hond L . ‘o @ Q Q @
and contamination/operation 0.01 u% N . \ 2] Q
Application dose 10%11:25 prod%téha @@, %\ &f@’ @ o \v\’ %,
Work rate ‘ @ day @ R & 6@9 §
Number of operations 27 /day%,, <& @ @ é % 'S @
Hand contamination °§\7%7 ng]/d@’ \@ Q % N @ @
Protective clothing Slovese > N\ @ . Q) Re
ve cloting g e PN

Transmission to skin @ 16 @ . AN @) %, N &a O
Dermal exposure to formulation ©Q 0&%& m]/da@? @ @ § @ @ %
DERMAL EXPOSURE DURING SPRAY APP@ATION@ o ~ Q\ @ @Q @ o %
Application technique Hand-held@;rayer g\y@ank): ulic n@& (6] @% 8 IOWQQ targ§ ©© N
Application volume N 400 ~spray/igy & @)Q @ K
Volume of surface contamination 7, 3o mbh & . G Q
Distribution K §ﬁnds @ T@( Q\ o L@ @

.9 O & 25% (2% pn R ST
Clothing RN Glo§§ Tnyg@iyhe able§ Impeneable S8
Penetration R @ 9 10% @‘ 5% K K §%®
Dermal exposure & v @y\’ @25 @Q 0§§ © @) 1R5" mlh
Duration of exposure @ & @ 6 h @ @ @
Total dermal exposure to@ray ~ RS 18.73% m]/day\ §> @ @

R

ABSORBED DER@ DOSES ©
R & Mix/loade

©
I 3
%0.027&@@

Dermalexp0§u1@ %, %, @ @§9 18.75 mlday
Concen. o A\productor spray O @ @j 152.3 mg/m}@ @ N 3.8075 mgml
Dermalcfposire toas. . &, 4@@1 mely N S 71.390625 mg/day
Percent absorbed ©\ &\ é\a _ Qloo @0\4,7\ % §\ 100 %

Absorbed dose N) 1121Qng/day © 71390625 mg/day

&

RV

INHALATION EXROSURE @NG@@AM@ 9\ § é§

Inha]a?lon exposurd) (@) o N 002 inlh @

Duration of exp@sure @ @ A\\g 6@@ @
2 &

Concentratio .S. in spray 2 @ 3.% mg/mig,

Inhalation sure to a.s. o, 0. o/

Percent absorbed Q\ % N &1 00 o%

Absqrbid dose R QYo @ 569@/day
o O

PREDICTED EXPOSBRE @@
Total absorbed do %Q % 75.955 mg/day
Operator body t © @ 60 kg

Operator expaguré @ ©© § 1@99375 mg/kg bw/day

“
D5,
2
by
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Table I-6: German Model Tractor Field Crop — 1.523 kg a.s/ha application rate

= FIELD CROP TRACTOR MOUNTED =

Da/c'— DalcxRxA | T0.06i

&’? @ ) .574@(11/ s. x d
N ST &,f’ oMg/pers. X d.
) : . %O O % @s. @

* eé’"""@*i@"@“f""@%"“ pors & d |

O
Estimated inh. exp. @ OQ @ @ ((%%

Im= 0.24368| f @z ________________ 9@4368@@9/9%3__5_9_

la = 0.03046 : 03046°mg/pe
S 0.274414 n@@ers. x d

Estimated derm. exply o> ) MESEEN S G D
Dh=_ ! 8 g.._§§..1.1.O§....@....9;Q§7.... @ 96092 malpers. x d]
Dalh = 115798 ($8 12007 % 001 .0 T g wﬂg@g mg/pers. x d|
Dalc = §Z7 88420 ¢ 508 7 |7 09138 mgipers. x d
Da/b = 8.7 S8P20 G 0.0é;*’ @ § 2.4368 mg/pers. x d
& i N Qp 4,075548 mg/pers. x d

N SRS A NI RN
& 0@ E ated@xpo%ue SQQ Systemic exposure
QD abgﬁatef\ withHout PQP with PPE\|without PPE! with PPE
Inhalation: m/l _ 2.0, 4@8 ______ 0.24368 Q-.?.‘!?%@.S_? ________ 0.24368,
Inhalation: appl. 0" 00304618  0,63046 0.03046:  0.03046
Dermal: m/| 60. 6092 60.92: 0.6092
Dermal: appl.. "Q\ééfi;é% /@466348'"" 62.1384;  3.466348
@) @ mg/pers./d: | 12333254  4.349688)
kg bw: & N «Qng/kg bw/d: | 1.76189343! 0.0621384
systrAOEL: @ A %of AOEL: 359.570087 12.6813061
R &
@ S
@ & R
@
& & -
SR
&% O

9
S 1/@058@19_%)@8 x &

Treated area per day A= i 2200 hald at BBA =20 @ @6
Use rate R= 5550 1523] kg a.i/ha @ @
Mixing/loading of the product [mg/person per kg a.|Appl. of the spray [mg/pers. p@kg a.i.] @ @
liquid i solid: WP : solid: WG |I*a=0,001 :D*a/c=0,06%%" S \Q
I* ogqgg M OQQQD*a/h 0,38 D*a/b— 1 % é ({})@ &
D*m/h | 2.4 6! 2 P R N \o\ é%
@ @) @
Estimated inhalation exposure R ? @Q @ § éﬁ é
Rl . X8 O &
la = IFax Rx A 20 "Q'ﬁ.@dﬁe Ypersx d © <
D og.“”é“m glgms X © Q@
NN @ N Y
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Table I-7: Europoem II — 1.523 kg a.s/ha application rate, downward application
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