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I.() EXFUiTl.VE SUMMARY 

The Health EfTeets Division (HED) has pcformed a human health risk assessment fur the Lise of 
eyel anilide ( I-II (2,4-rliehlorophenyl)ami no]carboJ1yl]cyclupropanecarboxylic acid) on 
oll1<lfl1cntak As the registration is for a Ill)J)-lc)od use, no tolerances are proposed or 
rCWI11111en<ic,J. Cyclanilide IS a plant growth regulator currently registered for use as a cotion 
han est aid \', hen llSCc\ with other activ," ingredients. This would he the first rcgistinn of 
cyclanilick h'r usc in a product without another active ingredient. Current registered llses I()]" 
eyelanilide ,1re as a synergist or co-active Jngrcdicntlill' use on colton as a harvest aid. A Section 
-' rcgistrat[(" IS being requested I()r (he end-usc product ('yclanilide 18°/., SC as the sole active 
ingredient. ('yclanilide will be used j("r Increased branching of trees, shrubs, and cut 110wers 
without ti,,: I Iced to prune the central leader. HED conducted the most recent SectiPll 3 
l'cgJstratic'" l,lJJ1WI1 health risk assessment I(lr cvdanilide in April 16, 1997 for the mi(ial use on 
cot! O:L 

Adverse l"kcts were identified at duratiuns ,,{'exposure rang111g from short-term (up to 30 clays) 
to m(crl11,:d, lie-term durations (> 31l days up (0 (, months\ and long-tenn durations (> 6 111onths). 
Nt\ ctlncc; '-.:ndpo1t11 \vas Iden1if1cd: tht:n~t()rc, a ('(Illeer risk assessment is not required. 

DCllnall~ ilutc (noncanccr), The short- and intermediate-term dennal risk assessment for 
cyclanili(I,: IS based on a NOAEL of I ,(lO() mg/kg/day li·ol11 dermal study. l'o.o effcds were 
observcd II the highest dose level"f I ,(IIJO Illg'kgiday. Long-term exposures (I) cyclanilidc (i,c" 
greater 11, Ii, (, months) arc Ilot expected. 

lnhalatio!! koute (noncancer). The shurt, and intermediate-term inhalation risk assessment I(lr 
eyclal11lide', based on ,I NOAEJ. of4.Ul1lg/kgiday from a suhchromc neurotoxicity study. The 
NUAEL JS h;,,,cd Oil increased motllr acilvi!» and decrca,':ed hody weight in female". Long-term 
C,\.\1osun.' L) cvclanilide (i.e., greater tl1,Jll () Illpnrllc.;) is not expected. 

InCident:,! (h:li Route (noncanccr). Incidental oral cxpo.sU/'C is not expected based on the 
proposec JJ',C patkrn (commercial Jlms,',ies) 

Noncanu'! I l;vel ofConeenl (I.oC). liED's U Ie t(lr cyclanilide dermal and inhalation 
e~posurc; IS IO(J (i,e., a margin ,,(exposure (l'vlOE) less than IIlO exceeds lIED's level of 
Cl Jl1ccrn) I,,) "ccujlational aSSCSSll1C1l1 s. r he 1 ()(' is hased on lOx for i ntcrspecies extrapolation 
al'd lOx (\1 llltraspeClcs \ ariatioll. 

A,;ute T, ,;"eity. Cyclal1ilide is classified as category JJ for acute oral toxicity, category III for 
alllle (icJrnaltoxicity, and category IV t(lr acute inhalation toxicity, Cyclanilide i:;. c1assiiied as 
cltegorj IIE,r eye Irritation potential and category IV for skin irritation potential Results were 
JK~g<ltiv~ kr delll1al sensiti/,ati(m in gUHH::L1 rllg~. 

There :11; 110 registered rcsidcntialuscs I(lr cyclcll1illde ,md none arc proposed in this action. In 
additioll '. ''''"11erC13\ applicators would not be applying eYL'lanilidc in residential settings. as it is 

[);l);C 4 of 56 



EPA's Records Disposition Schedule PEST 361 Scientific Data Reviews HED Records Center - File R142127 - Page 5 of 57 

not ;\ u,c "I<' I'I} the drati proposed lahel. 

Based on Ihe Ilumber of seasonal applications tel ornamentals and cut flowers indicated on these 
product lal'ds and infol1nation provided by the registrant (the rcgistran1i in an email to the Agency 
,tated that th,: label will limit use to no Illore than three times per year) .. exposures are expected to 
be "short-, .llId il1"enm~diate-te1ll1 111 duration. Long-tenn exposures (6 months of continuous 
exposurc) ,II'~ not expected to occur. Cyclanilide 18% SC can be applied at the maximum single 
applicatiol, rile of 0 17 pound active ingredient per acre (lh ai/A) to ornamental plants in outdoor 
nurseries IHld plant production j;lcilities. The product lllay be applied using groundbool11 
equipmcnl. ]',lCkpacK sprayer equipment. and I(\\'/ pressure handwand ,prayer equipment. 

HandleT" 

Inhalatioll ;md dermal exposures of occupational handlers to cyclanihde were ealeu lated using 
sUJTogat<.: ·.lata li'omlhc Pesticide l!andlers l'xposurc Datahase (PH ED) Version 1.1 as presented 
in the Agonevs I'HED Surrogate Exposure Ciuidc (R.<)8). Del:lUlts established hy HED Science 
Adv isorv l'IIUIlCi I for Exposure (Ex)wSAC') were used j(ll' acres treated per day. gallons handled 
pel clay, ,nli hodv weight. Where data werc av,lllahle, the dermal and inhalation risks were below 
H f D's 1,,\ ", \,f concern nt the h:l"sclinc' )el'cl (long-siccve shirt. long pants, shoes, socks, and no 
rcsiliraull!. There ,Ire no data to assess baseline dermal risks I,\}, mixing/loading/applying via 
ha,:kpack sprayer equipment. Dermal 1""1,, arc helow HI:.I)" level of concern for handlers of 
thcosc SCI>'" i,., when chemical-resistant gloves arc worn in additi()n to baseline attire. 

L'llder the \V()rker Protection Standard I()r Agricultural Pesticides, the personal protectiv" 
equipmelll i I'PE) lor handlers is also based on acute l\)xlcity of end-usc products. Registration 
DIV ision (10») is responsible tlll" ensuring that PPE listed on the label is in compli,lI1ce with the 
\'.\)rkcr I'l\kction Standard (WI'S). 

PostapP"':l.Jtlon exposures and risks to occupational workers were estimated using standard values 
cstablisl':,.:d by HED since no chel11ical-spccl1ic data were submitted. The transfer cocfficients 
Cit s) w,.:d i,)r fill postapplication aCI iv itie~ were the rC's established by ExpoSAC: in Policy 
0(13 I. ! hoe dislodgeahlc illiiar re,iduc kyels werc e,timatcd using HED standard values where it 

is assUll"d that the initial residue untreated tilliage is 20 I)erccnt of the application rate and the 
IT.siclue' .kgradc at a rate of I 0 pcrcen( per day. MO~s 'm clay 0 arc ahove the target MOE of I DO 
Ii 'I" all (;1 l/CS and ppstapplication actiVities. 

iii cases ,.,here (he risk assessment reveals little postappiicatiol1 risk concern such as this, the 
Worker I'r.)(cctlOn Standard lin Agricultural Pesticides mandates that a minimum rcstricted-entry 
1lltcrval ne established based 011 the :Jculc toxicity of the active ingredient Ii)]" acute dermal 
(!lxlcity .',kill irritation potential, and cye irritation potential. Since eydanilidc is classified as 
l\",xieitv ,:ategory II for eye irritation potential (llIARC'. g/j()!Ol; and nxvaluated in this 
a·iSeSSIl.,'lIt I. a REI of24 hours is applOpricltc It.>r all activities. 

l'.:"jf-~C .5 uf 56 
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2,0 Ingn'clicnt Profile 

Cycianilick h J plant growth regulal(ll' reglSlered 1,)/' use as a cotton harvest aid when used with 

other activL ingredients. A Section ~ registration is being requested for the cnd-use product 

C:yclanilid. I go·o SC I 1-[[ (2.4-dichlorophcnyl }aJrllllo ]carbonylJcycJopropanecarhoxylic acid) as 
the ·.ole aeli\c Illgredient j()r usc 011 ornamental planls and cut nowers. 

2.1 Summary of Registcred/Propw,ed Uses 

Cyclanilid,' 1 x"" SC contains I X"/" cyclanilide in a soluble concentrate fonTIulation Ii)!" use as a 

plant gnl\llh regulator on ornamentals and cut Ik.wers. The draft label restricts usc of CyclaniJide 

1 k"" :-;C t" 'J"" in outdoor nurseries and plant prnciuction lilcilitics. The proposed or draft label 
states that "Musl varieties resjwnd well tn I to:' applications of 50 to 200 ppm. Typically one 
appllcatioil "I' I ()O ppm is adequate." I'nr ldacs, Ihe proposed label specit/es 1-3 applications nf 
I (H!-20() Pilill solution applied nnee a Illonth j()r up to three months for the desired amount of 

bnlllchin". lile seasunal maximum apphcatiolls arc 3 applications according to inicl!1nation 
pmvidcd by Ill" registr'lllt. No limit on Ihe nUl1lber 01' applications is specified on tilC draft lahel 
provided I \ III:D. A maximuill seasonal application rate '~as provided by the registrant as 0.34 lb 

a.i. A/sea,·'". rhis seasonal applicatillil rate limildtioll dncs not appear on the drati label. There 
is ais.) a ,111 lar usc with slightly lower applicalioll rates "11 n,.lI1~bcanng I,'uil trees. shown in 

fahle 2. ! 

Cy,;ianihde ,currently registered ,i' a cotton han cst <lid It is used ollce per gT()wing season, at 

the cild n: the cotton scaS(ln. to promote holl .)pelling, dcli)lialion, and to inhihit 1(1liar regrowth. 

It llnc:- tll"' 11;\\'c any rcgi:-;lcrcd rcsidentidlll"(,~. 
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~.---.. -.. . 
Tahle 2.1. Summary of Directions for l:st' of Cyclanilide. .. -'''-.=: . . 
Appiic' TiJ1l'i"lc! Fnrmulation Applic Mil:", No M]:'\. Sl'(1S0naJ 

TYlw. ,md F._IU1]) [EPA Reg. Rate Applil Applic. Rale Ilh 

No·1 (Ib ai'A) per ~c:},son ai/A) 

Ornamcntab "--_ .• •.. ._-----
Orn;\melll<i I 1 X'>') SC f),I? or 1 o.:q 
inch!ding 1432-RUUII 011017 II' 
110\1 ('1'.";, f("],'i'l.:( aj/g:a\ 

gw\\' fnr cu'.',in:-'~ --e--~----.-.' 
frull tree I).OR:; ni" ; 0, 1,~ 

(nc)!)-bearil:~' ) (I.()O~ S 111 

, . - ._- -- -
di .... g.:d , ~._,_~ -_._--,,---

2.2 Strllelure and Nomenclature 

T \BLE 2.Z. le,/ Compound :-IoIllI'IIc1al lire 

, ;, <' 'I 

I I( :. ~ II II 

-
PHI 

(day,) 

NiA 

N/il 

H 
I 

II 

----_. __ ._-----, 

l Ise Directions and Limi1ations 

R egistrant statc~, [hat a typical 

plication is J to:2 trealmenis." 
a 50 to 200 ppm sn\utIon. 

ap 
of 

-.-------1 

C1 

1---- -.---------.--J------------ ------.--------------.---.----
Ernpiricdll"(,nmi!C! C1,1["CI,NO 

.. _-----_._---------_. __ ._----1 
( ',)!11Jl1Ull n<llll'? Cycl<lnilidc --.•..... -.------ -~~~~.:...----------- -'--'--
C .\ SHall" 1·(1 (2, 4-d ich Ion Iphcl1 yl lamino lcarbonyi)cyc iopropanccarbox yl ic aCid -----.-------1-.-----.--.-. - -.--._--
( AS Re,!2.1:';II-~' Numbel )1 J! 30-77- 1) 

1. ~_ld_'_U_Sl_~ ~~,:~~:_hl_C_I.i_[_]_' _ .. ____ .--l--(_',::y_c_"_·lI_l_il_i ,_le_"_ !_:~.~~_I S (~_. ______ .. ___ . __________ ~"_~_. ____ _ 

<- hClllicni ('!J~," 'VIJi(lIl<llliJalc 
------.---------l--------.--.-.. --.---.----------------.--.-.----j 

1<.11(\\.\'11 illl\llilitics (lfCOllCcm NA •• ___ ,_ .• __ " ___________ , 1 ______________ ~ ___________ , ____________ • ____ • _____ .J 
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2.3 Phy' ical and Chemical Proprt'tie~ 

_._--._-----_._------------------------ --------.--
TAHLf: 2.J. Fh!siic(lchl'mical Propel'tie,li! ------------_._--,------- ._-----/ 
Paramder Value Reference 

--i--' ,----,-----i 
Molecular \\ cl.;;Jn ~74.1 

------.----
Mc!1ing pnilil nll1ge ) 05 __ " :: I C 

--"-.. _-------- ,-------------
pH 3.B I ]1\, \V;\' in wake 21 C) .c.:.:.-----------______ ._-l--_:._ --________ .. ___ _ 
('nll If"' state \\:'hJ1(:/pov,'(k~I' 
-.--..... -.-------.--------+~.::.~:....:.---.--------
DCfl<;j(y 1 A6<i l.4R~ Q,/ml (20 C) 

":":'.--' ----... --------------t--.-------~-----------
Odd Nnlll' 

- .. --------f-----------------
\Valer 801lJl..,jljly (20'T) 0 ()(~37 )..;:' I OIJmL (dl~lilkd waler) 
c--.-----.c------------f--.. ---'--------,----'----j 
SnJ\ tnt s(lLl-"i;il'i (2lj"'C to 25'"(') ,,\Ct'\(lllt" 5_:~9 g/\"j() ml 

-\cctl)Jlitnk J 50 ,c,)'{(lO 11lL 

Dichlun)llldhalle n.li gi Ion 111L 

Hh\l(lc('\all' ~J.P,; g/J('O llll_ 

J-Ic,-\ani..'- (J.t)IJO\ g:'!(iO 'Jl! 

lV1c!hallll\ ;;.'), g,/IO() nil 

I-Cl'l<lllld (', (_! g,.'I(}U ful 

~:'-pn)pan(ll fl_ 'C2 ~! !OO m1. 
~-.-- "--"-" ---------------- -------.... _----, ---------
ViI]1"r pn,";~llll: \ 2)"( ') 11) T(\!T (!'i,,') 

(l.~f \ I I)' L>JT (50 (') 
f--.-._- ..... ----------- -------."-------- -------
O( lrtno!/',\ ':L'I- partition CtleflJcicnL ;,~_'':; n! :) 1 (' 

Cyclanilide Fact Shcel; [vJay 19. 
199~' 

~~p'~-.,-,.-~--"---------- -----------------.---- ------------_._"----j 
lPJ'\'-i:-.ibk d>'~('rption ~p('ctlum 1\J,,'\ N/A L.". ___ ... ___ _ _______ "_" ___________________________ . _______ ..l 

'(he SLlhdily ofcyclanilide ill storage is tel1lpelalnrc dependent (Cyclanilidc Fad Sheet). HED 
rl:COlliI llcntls that the rcgistnlnt pruvlcic this intiwlllation 011 the label section deuling \Nith 
stoEli-!-"' lid stability of the pnlducilliider high temperature cOllditions" 

3.1.1 Ihll.ard IChanlctl'rization/Asscssl1Icnt 

The 3vm i"bL: data arc adcqlJatc to support the proposed Section 3 registratioll. 

3.1 11:llanl and Dose-Re,spollSc Charactcrization 

3.1.1 Database Summar~ 

Till a\:r!I"hk data are adeqllate to SUp)1Olt the plOjloscd Section.l registration 
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1== TABLE 3.1.1: AClITE TOXICITY PROFILE -. CYCLANIL,~ID=E="'F=~ 
~~=S=t=U=d=Y=T=)=,p=e====T=='=1=R=I=D==='=======R=='S=U=lt=S=.' '====9==_=~_:=-a=T_t~e_O~gX_o=-r=l~'~ 

S 7(1.1 l{lll Acute Or,-ll ID,,, 315121 S mgikg (Mil') II 

----------- r--------t-------------t-----
~n(l. Acate Dc:nnal - rill III 

---- --- r-------- f----.. ---t----------------
,no Acute Inhalation IV 

---------------.... -- ---------------f-----
"I) Pnmary I-ye Irritar.inll 43_~hg_t.:;1 Conju1lctivitis and corne-at II 

')pacily with epithelial 
~l()lJghill~':; resolution by clay 

--------1----------- ________ 1-________ 14_, ---.--f------

S70 

J 

PI l111Clrv <';'klll 111 Itd\Hl1\ ~ -; 1(lX4~1,! SlL..:hlll\lhcnltl le .. ( JUliO!) h\ 

TJ hUlLl ~ ----.- - -- r------------- -------- --------------
DennaJ ".enSl11/Jl1Cln n 1{lS-+ t 1 Is nnt d sen<;/lJ7eI undCl 

condJllOllS u1 study 
-=,=, ==b= ,=~.,=,=====~=k ___ _ 

IV 

NiA 

- --. 

TABLE 3 . .1.2: TOXICOLOGICAL DOSES AND D1ETARYINON-OCCI.1PATlONS ENDPOINTS FOR 

EXPOSURE 
SCE]\ARIO 

CYCLANILlDE FOR liSE IN HUMAN HEALTH ASSESSMENT 

DOSE ENDI'OINT 

I. (mglkglday) 
STUDY 

-

An ncutc dieL}J)" L'ncipolll1 \\';1~ nul idcntifieri ill tht: dal'ibase for cyc\anilidc. fhis risk as~essmenl is 
'V 

-

11)-

ty 

--
cal incidt '!lldl ()1 

(.\11 lj!l!,-lilll1 S) 

nnt lC<..jtJircd. 

--
.. _-_ .. _---------------] 

NOMI :; .() Dccn~'a;.;(~," in absolute brain aJld liver weight. ,md Tv..'O··generation rat 
UI 100 lo\wrcd ?ludilt)ry st:lrtk ;llll'i:,]itude at LOAU of 6 reproductiYe study. 

FQI'/\ SF - 1 x I11 lJ /k o ... dd)' 

all populations "-':-~--.. ------ . - --
Cill'onk I' A I) co" (Un 

_._----------_ .. _-----------_ .. --
"Not likely" 10 be c.ar,;)l1ogenic io hU1n<1i1S Cyd;milide 1Ia" been cvaJuJted ill at least two \vell 
conductnl."tudH;'S inlw() ,Ipprnl'rl<lle <;;peCl(:s \villlnut demnnstri:iting carcillogenic effects. 

f--------------------.------------- --
No ~xpo,,,t1irc C\f)C( led 

_._--------__ • ___ 0 ______ ------------- ---
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-.--~-- -~~ 

Table 3.1.3 SUl\~l\1ARYOJ!' TQX1CO,LQ(;ICAkPOSES AND~Nnr:o:l~'t~F91~c/;;\,I,)L~IL.Il)E 
-FQR USE IN OccbPATtONAtI{tJMANiI,Ei\J_;fnlUS,kA~lt$~ME;l\I'fS 

-~~---.--- ------- ----~-., ----_._---- -,~---------------.-. 

Scenario Dtpartllre Fadors for Ri~k 
.. \5sC'.IO!mH'nt 

Der~;l;J ~h(;;-;~ -tN(l/\E(~'~J()()O -l~-;::-10~-------" -(-)Z-~;patiollal--
I mgikg/day Ul h lOx.. ! OC for \"1()[ 

1011 

rern~ (l-3() 

Den!lJi 
intell11cdiat, 
I'err I ( J-() 

mon1h,,-) 
--~-"--

Inlw;alinll 
Shol'l~lfTnl i I 
_~O cI:-t~.;;) 

NOAELc. JOOO 
lng/kg/day 

NOMJ.-- 4.11 
mg., kg/day 

ur --I (Ix 

Ulllc I(h 

Ul· \ - \(1:-­

LiF 1] I(l.\ 

Ore upillional 

I ()( L'r MOE 
I (10 

( kCllP~11ioll,d 

11)( I,'r \11 1/ 
il)11 

21-day uermal toxicity'- rabbil 
[OAFI >IOOOlllg''kg 

~l-day dermal \Clxicity- 1 .Ihbit 

LO.'\FL ,1000 lllg,'Kg 

Subc \lwllic ( l_~-\vcek) 01"<11 llcurol(lX ici ty­
lal 

LOAEL: _t(,.~ Illg/kgidav bm~eJ on 

~ 
increa"ed motor activity ,mel decreased 
_~~~~~t±~!~_ fel~)al~~ ______________ _ 

Inhalation -i\()~\lT-~~-4~()----- --U-~ ;--=-lOx u(tlljl<lti(lna 1 --- I Suhchronic ( \ 3-'.vcek) nnll ncurc'tux ici ty-

:~:':~',':i::;~:al mg kg. cta" ___ [I If, J II., JI!\;: -, 'r MI )1 :;:~"~!:~:d ~;:o~(::':~~~:~~Ya;~~~'~~C',):,\sed 

1 

____ --.---- l---~ --_. .---- - ---- _hodY._~0_g!~~1 kmal~~ _______ ~ ______________ J 

Cam:('\" (01,. I (,las~ificC\ti{)n' "'Not II/(ely'" 1,1 be cm·cjn().~cnjc.: u' humans. Cyc1anihdc "has heen evaluated in at 

.~~:_~~~;~~!.J _ j __ ~I~:-~til~:::)C~~ ~~:l ~~~;~i~I~~l_~d~,~ \~(~]~:~ ~l 1 \~_\_)_, ]~~~',(~_:_rl'~l ~'_ all~_l,~(~~I)~~~I~:~',:i I h~~~~~~_~~~~l()~~:tl_':_J_I~ ____ ~ _____ , . 

POll1t ~d' Dq", 11':1',_' (POD) = :\ (\,118 poill1 ilr ill) c'.lillt:lh'd PUiJil 1/T;11 is dcri\'('d lrolll (lb.~Ln cu dp,..;c-rcspon-;l' dill:) un.) ll',cd to i11i1]"k 

Ill,,;: hC,~mni{" "i- l \trap());jl inn In detLTl1line ri·J il~,'d h_ ],Ill'\', wilh ir;\\'lT Ul\- iI' 1I1Il)CI)hlly I"Ck'I'imt hU1l1i11l l>P"-';;Ui'C"_ 1\0 A F L 0-- IH) 

nh,~nl'd ,\<1 _',.(' l-ITccl k\,~L U)AI.l l-:I\\c..,j ph",T,'vd ,j,hn,\' cff('Clic""J, tlr ---= uncer1ililll~' betuL L 1-, nir,lj1p/nriof1 from 

,111 i 111(1 1 In h i 'I, " , ; III r'h])G('ic..;), (WI !'(\ll:lll iill \ ;In,!lII\1I 'll ,;,~." 1:;;1 i\ 11 'j :lIlll!, ),~ mel 'lhcr~ (If the 1111111:1,1 pnj1ui;Jl Jill (intcr~pccic,,), 

i\1(l/-_ I11dl ,;, 'Y-c'_'p0c.llr,.:. LOC -~ 1"\l'l pi C(lIlCClII ~,J:-\ 11'11 "p\1I;\-;lhl, 

3.1.1.1 :>t'Hlies availahle and considcred (animal, human, gcncrlliliteraturc) 

Sludies :'_. :Iilahlc \iJr review consisted "rIlle data evalnation records (OERs) for the (i,llowing: 

• .\~lJlej<20icitv- Oral rat. dermal rahhit. ini13iatJOIl rat.. eye irritation rabbIt, dermal irritation 
r.~hhlL dennaJ sensitization gUillC[! pig., ncute )}CUfOloxicjty rat; 

.~·'lb£bl'1!1ictoxicil'i- Oral <JO-day in rats, drallJ()·day in mice, oral 90-day in dogs, 
,,,hdmlI1ic ncurotox Icily in rat·:. 21-day dennal toxicity in rabbits; 

• (111011~,-toxicity/CarcinQgyniciIJ- Oral··rats (combined chronic/carcinogenicIty), oral-mice 
(' ,'(In. inogcnicity) and owl-dogs (chronic)~ 

• }\lu!!.!bSJ}ici1Y-= a ha1tcry of lllutagenicity and genetic to.'(icity studies: 
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• RCl';~"juctivc!developmentaltoxicit)!_·· Oral devclopmental in rabbits and rat',: 2-
gen(~!·atinn reproductive in rats; and, 

Otlwr· Metaholism and dermal pcnctratl"II in rats. 

3.1.1.2 Mode of action, metabolism" toxicokinctic data 

CycluniJidc I" a plant growth rcgulatur thai inhibils auxin activity, particularly in mcristematic 
plan I tissul. Cyclunilide is currently registered (as an elhep110n synergist) for use on cotton 

han est F,rl" ,j I opening, dct<JliatlOJ1 and growth suppression to aid in mechanical harvesting. The 

proposed lie"" ,,,e is for usc in outdne'r nursery and plant production facilities to be applied as a 
broadcast "prav on ornamental trees/shrubs and cut-flowers to promote increased branching. 
Mctaholism 'llld toxicokinetie data in the rat show that cyclanilide is rap'ldly absorbed atter oral 

administrl""'IL The principal route ofelil11ination o(cyclanillde is by renal excretion of the 
par,.'llt compound and amino acid C(lnjugatcs. Approximatciy40% of the radioactivity from a 
singic higl dose of radio labeled cyclanilidc was excreted \11 urine and feces as uncl~langed parent 
compound \\ ithin 72 hours. Methylation is a llliIl()J' metaholic pathway. A methylated metabolite 

(RI'A 93~"1.~:) accounted ii)r :S5'~0 of the dose. f'en amino acid cOonjugatcs ofcyclanilide in feces 

(each at I) I l_s.22'\o\ accounted I'Jr approximately 9-17°/0 of the dose. Four animo acid 
cOlljugatL-' tOlaling 1.5-2S~o wcre dckcted ill lIrInc. Also ill urine were glucoside ',lIld 
glucllronidt' ul!ljugaks ,It 1 ,5-2.-')(~()o 

3.1.1.3 ',"ffidcncy of studies/data 

The avaiL:hic database was considered adequate to support the new uses proposeclr()r this 
c1wmical :'in additional studies arc requested t(' support the new uses. A rat unscheduled DNA 
synthesis r I. DS) assay was submitted as a eOlldnioll-ofrcgistratioll for use on COW·'ll. This study 
w,,, revie·nod by) I ED. The [jDS stueiy was deterll1ined (0 be unacceptabJe (TXRII 0013902), but 

WilS later IJpgraded to acceptable (TXR!I 005,14721 alier revisiting the data. The liDS study 
sllllwcd Ie) ,:'.icknec thilt unscheduled DNA S\nthesi, was induced by the test material. 

3.1.2 1 oxicological Effects 

TI,e tOXIcological datahase provides adequate i'llti)Dnation to charactcrize potential 
ha)'ards(dkcts. The acute toxicity ottedlllical grade cydanilide is high by the oral routc (toxicity 

category '1). but has low to mediull1 dermal and inhalatiun acute toxicity (categories HI and IV, 
rc.;pecti, '.'.1'-'. The acute toxicity ofcyclanilide i, catcgol'i/cd as toxicity II for primary eye 

in itatic,,', ,'I,d category I V tilt' primary dermal irritation. Cyclanilide did not induce delayed 
cpmact ',.,'II"livilv in the skill. In the 21-·day dcrrnalt()xicity study, no dermal or svstemic toxicity 

\\.IS ob"."I-'cd at the limit c1o'ie IlOilO Illg/kg/day) Cor eyclanilicle tcchnical. 

The oral ,tlldics in the mouse, rat and dog indicatc thc kidney and Jiver are the primary target 
org:mso 'llc'lcased liver weights Werc' observed III the tJO-day lnOllse and rat studies and in the 
Ill(HISC: en inogcnicity studv. Micro.scoplc changes in the liver and elevated liver enL.ymc levels 
\\ cre oil'crll.,d in chronic dog and ral. 'ludies. The li,er effects were only observed at the mid-high 
or high"1 ,I"s(: tested in the subchrollic and chronic studies. Increased renal mincrali;:ation was 

P"li-!l' 11 (dO 5(1 
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obsnved ir the adull females in the two-gcneratioll reprnciuction study. Increased renal 
l1lincralizalH>1l was also observed in high dose males ill the rat chronic/carcinogenicily study. 

De\dopm,.,nlJl toxicity studies in the rat and rabbit showed nu developmental effed;. Maternal 
toxicity W<,i "bserved at the highest dose tested (ill I1lg/kg/day in both species). Malcrnal effects 
in the rat 11lClJdcd decreased body weight gain and j()"d cunsumption. In the rabbit study. 
maternal tll\I"lly was seen at the highest dose tested (decreased budy weight gain and clinical 
signs mc1udillg wohhly gait. partral hindlimb paralysis. decreased activity. salivation. emaciation. 
hair loss nl"1(1 1)(\ feces). In a two-generation reproduction quely. no reproductive toxi,:ily was 
observed ", the highcst dose tesled (a do;;e level that prelduced parental systemic and offspring 
toxicities) I he post-weaning decrease in bodyweight III the F, generation is not a susceptibility 
COllc'trn silTe il likely represents exposure \0 higher levels of ,cyclanilide due to the higher food 
intake to 1~,,)(JYlVcight ratio of the post-wC:lllling pups. We note that the bHih and pre-weaning 
hodyweighh were 11«1 atkcted. In addition. only mid-hlgh and high dose neurotoxicity efTects 
were nbsL'1 \ c-d in the acute and subchrnnic ncurot(lxic:ity studies. subchronic oral. ,md 
del ciopll1Lntal toxicity studies. Finall)'. potcntral susccptibility coneelTls I()r neurot(lxicity are low 
at tiris tin;" I'ccausc: (I) this is not a loud use pcHicide and (2) the neurotoxicity in the rats were 
seeil at the: high dose nf75 mg/kg/dav in the dose range jinding study (main study high dose was ,0 illgikg .llIY) Thus. susceptihility issues arc l1elt of mneern for cyclanilide at this time for this 
11('\,V use. 

MutagcniCllf studies were negative fm ,cyclanilide in reverse and forward gene lTlutati(lJ) assays. 
C}'daniliilc V\'a~ denH_mstratcd fe. be <In 11/ "fIFO clastogen (inducing structural and IllJll1Cricai 
Clll0l110S(dlWlllberrations) when tested with and Without Illetabnlic activation. but only at 
cyl<)toxic ,kses or over a narrow ral1g,: that included severely cytotoxic doses. Cyclanilide was 
Ilq;ativc 11 the mouse micronucleus assay and ill l'itro/in l'il'l! unscheduled DNA "ynthesis assay. 
(\,janili,k IS c1assitied as "nnt likely to he carcinogcnic in Illnnans·· as demonstrated in at least 

tw" well,'" lduc!cd studics in two ilPlw.1prialc speci .. " without dCl110nstrating carCill)lgcnlc effects. 

3.1.3 Dm,:·,,,,,spollsc 

The aeuk reference dose (aHfD) Je)r It:males age 13-49 was not delerrI11 ned since an appropriate 
endpllilll ,lllributablc to a single dose v,as not identilied j()r this subpopulatioll. The acute 

neurlltm"·itv study in the rat was chosen !i'r the "RJD li)r the general population. In this study. 
gmt abn"'Tlr,i1itics. incI"C3sed ahdominal muscle lone. and slightly decreased motor activity test 
r,,;ults \\ '.lIe: "bserved at 151) mgikg (highest dose teited). The results ~rc suppcllicd by a 
rallgefin,Jing acute nCliroloxicity sludy in rats "ith resilient hody tone. impaired gait and 

klI1H.:klir,,: "ftcHelimbs at? 20(/ Illgikg. bulnut 81 lOll mgikg. Forelimh paralysis and ataxia were 
aJ.io obs',ncd in an ()fal toxicity study al 150 mgikg and greater, The rabbit dcvelopmental study 
reported "'"hhly galt. partial hindlimb paralysi,. and dccreaseel activity at 30 mgikg/day. 

The t\\l\1 gl:ncratloll repn1duc1inn toxicily rat study \VJS chosen for the cllronic reference dose 
(l R 11» h'''iCd on reduced prc-matin~ bodY\Neights in /11;lles and females and increased renal 
nlincrali /."i«11 ol'adult kmales (F I) at :'.0 Ing.'kg/day. A clear dose-related increilsc in renal 
1l1inera\, '"lion was ohserved. \lineral deposit'i III the kidney werc also observed in high dose 
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malt- rats 111 I"IC ci:Jrolllc/carcillllgcnicity study, wlm'h i, consistent with the evidence of kidney 

toxil,ity ob'lTvcd ill the adult rats ill the reproductive toxicity study, 

"'0 endpoint 'VIIS chosen j~,r the incidental oral exposure since incidental oral expOS1.lre is not 

likely based < 'n the proposed non-residential lISe pattern. 

A dCllllal ,m,;orption t~lct()r of 8.65~(, Ill!' eyc1anilide was calculated frOIll a rat dermal penetration 

study fron, the cumbined radioactivity ahsorhed ',md tilat remaining inion the skin at the I (I hour 
Cxpllsurc dclratlOlls li,r the high dose. Although a low dermal absorption vallie was calculated in 
the raL nO;Y'lemic toxicity was observed at the limit dllse (I (J(J(J mg/kg) in a 21-day dermal 
toxlcity stad\' in the rat. A dermal NOAEI. of I noo mg/kg was used as the point-()r~·departurc for 

the l)Ceup.ltlonal short- and intenncdiatc-te11l1 cxposure sccnarios. 

The subcl"II'l'C oral neurotOXicity rat study was selected b:11' short-term and intermediate-term 
Llccupati""al mhalation exposure. A I()()% inhalation absorption rate was assumccl. A NOAEL of 
4.0 mglk!: day was dctcnnincd ha:)cc\ on Illcreased motor activity and decreased body weight 

{femalcsl.,hsL'rvcd at 35.R mg/kgiday in the 'l,lwhronlc neurotoxicity study. 

:'-1.4 F(ll' A 

Th" ,wail:ihlc database is adequate to characteri/,c any polent'l31 for prenatal or postnatal risks for 

inlanls ami ,children based on the proposed nC\v uses lor cyclanilide. The data included al1 

aCl'cptahk I "()-generation reproduction study in rats and prenatal developmental toxicity studies 
in tals all, I r;lhbils. 

302 Ah""'ption, Distrihution, Metaholism, E,crction (ADM!!:) 

The abs(o'l'li"Il, distribution, metaholism and excretion (ADME) of cyclanilidc was investigated 
in J 7-da! !.l1mctabolislll study (MRID 'U~hX', I (l). Radinlabcled cydanilidc administered orally 

to rots i.'! !:lImlly absorbed and lllctabo"zed to SOIllC extcnt by mclhylation and con.'!ugationcd, 
although Ihe majority is excreted unchanged. )\ 'i mg/kg dose, either single or the last in a series 
oj 15 d{N'" i,s>70% eliminated within :14 hours I\hsorptiun at a 50 mglkg dose is delayed 

Cl'lllparl'd I l the low dusc, with Ihc llla)nritv e\nninatcd in 4X hours, Excreted radioactivity 

C( 'Ilsists 1"1JllJriiy of intact cyclanilidco along with conjugates or endogenous amino acids. 
Maximum plasma conccntrlltions wcrc attained within 1 hour of the low dose. High dose females 
reached In'".\inlUll1 plasma concentrations in 5 IlUurs versus' hours in high dose males. rhere 
was 110 <ilttCrellec in the relalive patkm o/'e\lTetion between male and female rats. After 168 

IlUurs, a !llajority orthe excreted dose (single or repeatedi was recovered in the urine (57-66% of 
dllsc) wih '11-52%, being rccO\cred 1llihe iirst 24 hours Fecal excretion accounted fiJr 27-40% of 
the low ,I,,:;c: ()3-09%, of the low dOH: was recovered in excreta after 168 hours. At 168 huurs, 

"l'proXll,liltc:y .10 and hO% l'cspec\iveJv.. of the high dose was recovered in the urine and feces, for 
a Intal ru 1" cry of gS-91 % in excreta. rissuc" accounted re,r \.S and [I.~% in the,ingie low close 

:;:nup, ((oi) lind O.()5% in the repeated Inw dlY", group, and 6.0S and 1.05% from the high dose 
,~Y()Up. ,'\ \' .. '. rclati vely high percentage of the dl)SeS in ti~,sucs was accounted for by acctll11ulat1nn 
\11 skin,'! Ji" which Vl{}S dose-related (lnd rJ)lIfC pronnunccd ill males in lhe single dose (lov>,' and 

h I gil) FI ,,!II". Metaholite: analysis re'c'aled thai cyc\ani lide is nol extensively metabolized, 

P;.H!'~~ 1.1 d[ 5h 
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althf'u~h il ill<lV readily jim11 amino acid Cl'njugatcs. Appmximately40%, ofthc radioactivity 
ti'om a Sill!'ie high dose was excreted in urine and fcces as unchrmgcd parent compound within 72 
hours. A fl!clilylatcd metabolite aCCflun Il'd ti,r' 50";". Ten amino acid conjugates (accounting t,'r 
'1-17% oft!,c dose) were identilled in the leces and four amino acid conjugates (1.46-2.52% of 
close) werc' identified in urine. Thc data indicated that the principal pathway for elimination of 
cyc1anili(k fin11l rats IS via renal excretion (lIthe intact parent compound and various amino acid 
conlugate'. ;l}1(1 that methylation is a minor l'athwav. 

33 FQI'\ COKisider'atioJls 

An Uflccrt; i lilly Clctor (UF) of 100 was used 10 account Ii)!' both the interspccies extrapolat10n and 
the Inlrasl"';c,cs variability. An addilional UF of:l WaS also applicd to the cR tD to account for the 
lad.; ofa ;',(JAI:L in the twu-!,-cncralinll rq)J'oductivc toxicity study. 

• Th~ data provide no llldicalion or increased sl'nsitivity of fetal animals to in utero exposure 
to ·;vjanilide li'om the two dcvl'lopmenlal studic.'" and the 2-gcncratilln reprucluclive 
t()'.lciiY studies. 

• A:dlough neurotoxicity uecurred in several studies (acute and s.ubchronic neurotoxicity in 
ral, ilnd both the rnt and rabbit developmental studies), the dose levels at which they occur 
(I .;() lng/kg (mt acute ncurntoxicily).vi.8 mg/kgiclay (rat subchronic ncuroto.xieity) and 30 
m,d:g;day (rat and rabbit dcvelopmcntal toxicity)) al\~ all more than lOX higher than the 
L l.l,I'L being lIscd in tile risk asseSSJl1ent fi'olll the 2··gcncratinn reprOllucti'.ln study (2.0 
11': f':' L.~2,/day). 

• )', .. \illecd body weight gains in post-weaning young rats in the reproduction study, at a 
dlctary leld not alfccting adult rats (JO ppm in young rats versus 300 ppm in adrill rats). 
'111 ,., cated the pnssibility "I' an increased sensitivily for young rals to cyc1anllide. However. 
f, ,,,d and compound consumptifln were Ilot determined f,'r the pups aftcr wcaning when 
Il';c' .lpparent decreases in wei:~ht gain occurred. Since young rats afe well known to 
(1)(, sume considerably more food on a llJg/kg/day basis than adult mts, even though both 
,,,ung and adult rats arc given Ihe 53111(: cuncentration of test material in the diet, it is 
I; Kely that actual cOJ1ljJ(\und Cflnsumption in the young 30 ppm rats in this ,\udy '.vas much 
111(\"C than 2.0 mgikgtday calculated till' the adults at the same dietary leveL 
" 11l'rcii)rc, it is uncertain if the young nth in this study were, in fact, more sensitive than 
Ih·, "dlllt rats to the lest material 

• The effect upon body w(:ight "I' young weanling rats in the reproduction studv was used to 
';ct tire RtD, This endpoint by ils very nature aheady addresses concernsiClr pOSSible 
ilcrcascd scnsitl\ity in young aninw}s .'!inee the effect \\/[\s observed in young aninlals. 

I: Ikcts seen in other studics do nol inch,ate potentiul pre- or postnatal eff(~cts of concern to 
"Han'" or small children. 

• 'he calculation "ftlle RtTl felr cyc1anilide already incorporates and additional ullcertainty 
"ct"r of] to account li)r Ihe hck ,11' a NOAJ-'L ,n Ihe reproduction study. A LOAEL to 
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NO, F'L uncertainty factor of 3 IS heing used instead of 10 because the NQAELs in the 

eXI,IIII); chronic studies (dog-5 .. c, rat-So I, mouse-42) arc between 2 and20x higher than 
the lowest dose in tbe 2-generation reproduction study. Dividing the LOAEL 01'2.0 by 3, 
(0 .. lllg'kg) appears to he a reasonahle estimate for a slight temporary body\\eight changc 
l!1 ,U-\W\: mg pups. 

Based on I Ii,' considerations above, the pI'pulation suhgroups cUJ11prised of infants and children 
arc 'iuf1lell'II 'i!v protected, and an additional uncertainty factor is not warranted for the current use. 

3.3.1 Adequacy of the Toxicity Datahase 

The ,lvailiil)ie daUbase is considered adequate te) charactcriziC any potential for prenatal or 

postnatal n.'ks Ii)!' infants and children based on the proposed new uses te,r cyclanihdc. The data 
includcd ,'II acceptable two-generation rcproduCi'()n study in rats and prenatal developmental 
IOXIClty Sillci ICS in rals and rahbits. 

3.3.2 EvidclIce of NClll'Otoxicit.~ 

In an acuk neurotoxicity screening study (MRID 4334X436) twelve Sprague-Dawley rats/sex/group 
were adl1l11li,tcrcu a single gavage dose 0[0, 15, 'iO. or 150 mg cyclanilide (tcclmica'i). There were 
no gross (llfli.qopathological lindings that could be attributed to the test article administration. 
Functioll';; "bservational battery (FOB) tests and moll)r actiVIty tests revealed 110 treatment-related 
etIcets ill ,lIl1nlUls of the J 5 or 50 mgikg dose groups. On Day (), 5!12 males and l-;!1:> females in the 

15,) mglk::llroup exhibited a signiticantly Ip 0.05 males; p<O.01 fcmales) increased incidence of 
resilient he'd} tUIlC upon ITI1l11\'al li'om their cages. This resiliency persis):ed throngh Day 1 in three 
Im"es an<, -: 'Ill' lCnwle. Females in the 150 mg/kg group also exhibited signiticantly (p< 0.0 1) 
illlTcased gjl incapacity (X/12 animals) I accompanied hy a delavcd return ofhindlirnbs to ::he 
n()ll11aJ p' ·silion 111 response to toe pinch). knuckling "j'thc j()rciimbs (R!l2 animals) .. and 
cx,rggerakyl/slow abducted movement (7! 12 lHlilllals) Tolal activity counts werc dc.:n;ascd 39% tl)r 
high-dos .. · malcs (p<I}OI) on Day I) !\ )~\o\, decrease was observed for kmales, but the difference 

w"s not ,.talistieaJly significant. Based UPPI1 g'lit abnormalities. increased abdomin,]1 muscle tone, 
and sligl!lf v decreased 1110tor acti vity lest. a ncurntoxicity LOAEL of 1 ')0 mg/kg is defIned for male 
and rem;;'C 1·'lls. The neurotoxicil), NOAEL hased uppn these parameters is 50 mg!kg t,)r male and 
t('lna1c r~Ii:, 

In a sui',illllilic ncul'Otoxicity screening study (MRID 43.'684.\5), twelve Sprague-Dawley 
rals/sex/clli'UpWere iCd 0 .. 50, 450 or I 2()() ppm evelanilide ted11lical (98.8% a.i.; approximately 
equivaltIJl '(,3.3,21).7 or 7K.6mg/kg·day for males and 4.0,35.8, or 9:>.9 mg/kg/day for females) in 
the diet Ill' 1.1 weeks. Body weights \hTe 7-11 "0 lower in mid·dose females on Days 42 tl) 91 
(1'<(J.()5 '.)1' 1)·O.Of); terminal hody weight gain was :'7"1.) less than controls. High-dose females 
c'.hibi1c.i 7 .. ,% IOlAer body weights (p. (U)..')) on Days 2 1,42 .. 52, and 70; terminal hody \veight gain 
"as 18" , le;:s than controls. functional Observational Battery (FOB'] tests showed a 2W1.J (1'<0.01 ) 
dccreasl' ill hindlimb splay measuremellh ill hlgh·dose females at Week 1 ~ when Co.lll1jJ:nul to 
Clmtrok \1otor activity tests illdicJtcd a signifiednt (['<().OS'] increase in total acti\·ity COUllts in 
lllid·cie" l' icmales at Weeks S and I ~ I.' I % ,111d 50% increase. respecti veJy, compared to controls). 
rdllrked Jl'~~n:ascs (hO\\ievCL not ,,1;11 i,-.;tJl'lJJJ v ~i,gllificll1t) in 1c,ta1 activily counts were ;llso ohserved 

'\Ht,_~ 15 or 51) 



EPA's Records Disposition Schedule PEST 361 Scientific Data Reviews HED Records Center - File R142127 - Page 16 of 57 

In 111Id-·dos( Ii.:nwic, at Week 4 (_B"'n inm;ase) and in high-dose females at Weeks 8 and 13 (20';10 
and ~2'Yo indcasc). rhere were 110 gross or hlstc'pathologlcal findings that could be attributed to the 
test article iHlmllli;,tration. The LOAFL. is 450 ppm 135 R mg!kg/day) based upon increased motor 
adi, it,' nlld ck:crcascd hodv weight ill fcm:lles. I'1w NOAEL is 50 ppm (4.0 mg/kg/day). 

Other evicil'l1lle ofncurotoxicity was (lbserved as mDlcmal toxicity in the prenatal development study 
in rabbits I \11< I [) 433()~445). The neur(ltux.icity dfects were observed only at the highest dose 
tested (30 111'2.:kgiday) and included wobbly gait, partial hind limb paralysis, decreased activity and 
sa1j\ at jon 

3.3.J De,elopmental Toxicity Studies 

Cyc1anilid<: (,eChl1ical) was administered to 25 kmale Sprague Dawley rats per group_ via a corn 
oil gavage' ,11 (I, 3.(), 10.0 ,,1' ~(J.() 1l1gi kg/day ill!- gestational days 6 through 16. Developmental 
toxicity 'I'd'. ,Iuclicd cxternallv, viscerally, and skeletally at gestational day 20. No dose related 
de\! clopnh'l1tal toxicity was scen in the main study. i\ Ithough the incidence of 14'h rib was 
statistieall,,' :,i<;niticantly increased in littcrs at 30 ll1g/kgJday in the main study, it was within the 
historical I.:(lrn-ol range and no dose relationship was seen at 10,25 (sCl'ecning study) and 30 
mg'kg/cia,. I hus. the increase in the IllUJ1l study was cunsidcr-ed incidental. Maternal boely 

weight gain was decreased at 300 mgikg/day gestational day 6-9,6-16 (25%, hom l:ontrol, p <; 

0.(1) and ,;",,,1 consumption was decreased a1 1(1.11 111gikgiday at gestational day 6-9 (p <; 0.(1), 9-

12 (p <; ( 1)',) and h-16 (14% from control, p < (Ull). The incidences of mortality, ataxia and 
labc'red !lIc'/IUling were increased inlhc screening stuely ,'\. 75 Illg/kgiday and reducl:d viable 
fetuses, imTcased ppst-irniliantatioll los.s in -l'JI) sUr\i\ors at 75 mgikg/day. The incidences of 
g,htrosd"Sl; (hernia) and anopthalmiclilllicroptlwlmia (no eyesismall eyes) were increased in the 
SU'''IVor, iii the screening study at 75 Jllg!kg/day. The 111atcmal NOAELILOAEL lS IO.O!30.0 

l11i'/kg/dilV Iwscd on decreased hody \vc1ght gail' and reduced j,xld consumption. The 
dcvciopn:Clltal T"OAELILOAFL is :10.(jh30.0 l11g/kgid"y based on lie> dose-related effecls in the 
\ll:.lin stu,l: (\IRlD·+3}(,844.1). 

T"c11111"<:' "yclanilidc (<)11.04%) lVas administered to artiliciaJly inseminated New Zealand White 
rahbits ai d, lSCS ufO, :L I (I and 10 mg!kg/day by oral gavage during gestatil'11 days 6-1 S. Animals 
w'ere S,\('I it-n:d on day _,9. The maternal NOAEUIJJAi-:l. is 10/]0 mg/kglday based on clinical 
si,c;ns an,! decreased body weight gain. Signs included \\obbly gait. partial hindlimb paralysis, 
,kcrew;cd itttivity, .sali,·atioll, e111<1ciali«l1, hair loss and 110 kecs. The high-dosc group gained a 
mean 01 '.' ."- during treatment c011lp,lrcd to a rnean weight gain of209 g t(ll- the u!lntrols. The 
",Oi\EL I')AEL. filr developmental toxicity is 30/>30 Jllgikg/clay. Mean numhers of corpora 
Ilitea, i1111,Lllllation sites, viable fetuses_ post-lrnplantati"11 loss, gravid uterine weight, fetal body 
weights. ,1(1(1 ktal sex ratios were similar between ,lil groups. Post-implantation Illss was 
ilicreastd compared to concurrent controls (principally due to total resorptions by one female), but 
\\ as wiO:Lt~ ~hc historicuicontro1 rangc_ No tre~11nlcnt-n.:.latcd variations or tl1{)lt(nlllations \vere 
:,,:en (tvi!<111431(lk445). 

-'_-'A HqIrodllctivc Toxicity Study 

JI" 2-."':;'5:1lion reproduction :;tudy (MR ID 43~6S-, 13) cyclanilide (99.2% a.i.) was administered 
P;1J1C 16 or 5(' 
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to 3(' Sprague Dawley rats/sex/clo',c in the diu at ,jpse levels oro, 30, 300, or 1000 ppm in Ihe diet 
(eqUlvalent ," doc,es 0('0, 1.[1, 19.0, or (,4.1 rngikg:day for P males; 0, 2.0. 20.2, or 70,4 Illg/kg/clay 
jilr [., make: I). 2.J. 21.8, or R4.S [(lr P females; (I. 2.4. 25.'1. or S5.7 mg/kg/clay for F, females). 
Expnsure t" P animals (30/sex/dose) began at 7 weeks of age, I () weeks prior to mating to produce 
F, pups. t'P')!l weaning, 1'1 pups (.10'scx,dosc) were sdectcd to become parents ofthe h 
generation ,mJ were given thc same cnncentration test diets as their dams beginning 11 we'cks 
prior to m"ill1,. All animals were malcd on a 1:1 ratio. 

ParentallCl\lcityat I (lOO ppm included lreatl1lent-rciated reduc(ions in mean body weights, body 
weight gai,,,,- and f<Jod consumption values in bUlh sexes <lnd generations; as well as treatmcnt­
relaled rcciul·.iol1s in absolute and relallve liver weights fOI' the I' (and 1',) males. At :100 ppm, 
lrcatmcnt-lci..Jte(i l-eductions in mesn b[l(\y weights, body \vught gains and food emnumptlon were 

observed, ,,·,.:asionally in both sc.x'''. Reduced body weight was observed in pre-mating F, males 
and Cemak, ,n :10 ppm. There were no trcatll1cnt-relatcdmicroseopic findings for any treatment 
group for Ih,. P parental generation. Fm the 1', generation. treatment-related renal histopathology 
revealed }l\llcraii;:ation of the renal papllla and microscopic calculi in the renal pelvis in thc F, 
generation !>Illy (minimal to mild) al 1000 and .lO() ppm oCboth sexes and in the 30 ppm group in 
females. I-he parental systemic l.OAn is 30 ppm (2.0 mg/kg hw!day in males. 2.4 I1lg/kg bw/day 
in tcmak·). based on reductions in mean body weights in both sexes and increased mineralization 
in rhe rc,,;:1 !'lpll1a of adult F, female,. The parental systemic NOAEI.was not estahiished. 

In the ol1")'ling, there were no trealillent-reialed clinical .. :igns or changes in mean litter size or 
viahility ,n(/,,:cs in the F, or F. gcneration pups. Treall1lent-rdated decreases in mean pup weights 
were obs,'}" cd III both sexes al ~IO() and 1000 ppm. Mean pup weights were reduced 10-::2% at 
1000 PP}'; j!lf(lUghout lactatio)l !()J' i)('lh generalio)ls Jnd by 9% on day:2) oflactarion j"r the F, 
generatil"} cli 100 ppm. RcJati\T live,' weights were incrc:ased while ab:,olute liver weights were 
dccreascJ ill i, and F. males and females al 1000 ppl11. The offspring LOAEI, is iOf) ppm (21.8 
111g/kg/d:IVI hased on decreases in mean JlUp weights. The ollspl'ing NOAEL. is ~O ppm (2.:1 
111g/kg/d I)' 1. 

No aelvu.'" reproductive effect:; were obsencd :11 any e111SC. Estrous cycle length I:mel periodicity, 
spelln n ,:<I,urcmenls and sexual maturation illn}suremenls were not performed; howevel', there 
"ere no il1<hcatioHS of Ireatment-rclaled JCliilitv abn(Jrmaliti.cs in this study. 111 a range-finding 
sludy. rcpr"duclive effects were seen at 14()(J PPlll (77.1 mg!kg/day) including reduced mating 
indices, I educed gestation index, decreased mean implanlation sites, decreased pup weight, and 
Illcreast,.1 pup mortality. Under the '~l'ndit1(Jm. oflhis study, the reproductive NOAEL is 1000 
ppm (7Ii .'4 rng/kg/day in lllilies and ~5 7 mg!kg/clay in females), the highest dose tested. 

:l.J.5 A,lIlitional Information from Lil"rature Sources 

'~c' ad[lii:"lJ:lI studies th,m tht: upcn likJaiurc wel'C fi)und. 
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3.3.6 Pl'c-;lJ1d/ol' Postnatal Toxicity 

3.3.1>.1 n"Il'l'minatioll of Sllsc,~ptihilit~ 

There W3sm Ljuantitativ" or qualitatlvc ",idenee of increased susceptibility following in litem 

exposure (0" cyclanilidc in rats or rabbils in the developmental toxicity studies. No developmental 
toxicity VI'a-; observed in the rat at the highest dose tested (30 mg/kg/day). Maternal toxieily 
effech obs ... ,,-'-ed at 30 1l1g/kg/day (L.OAFl..) dose included decreased body weight gain and t'lOd 
consumpli()11 [n the rabbit Iherc were no developmental dfects observed at Ihe highest dose 
test cd (30 lIlg!kg/day), a dose level that prlldueed maternal clinical signs of toxicity including 
wohbly gaiL hindlimb paralysis. decreased activity, salivation .. , emaciation, hair loss and no feces. 
In the two·generation rcproducti\c toxiCity sludy. pup efTcets were observed at higl](~r doses (? 

~ I.S rng/k~' ... day) than parental sY'iternic ,{teets (20/2..4 mg!kg/day in males!!crnaJc"., respectively). 
The available evidence (two developmental toxicity studics and one two··generation reproductive 
tOXicity sl,,:d,.) suggest there is no Cl'neem jill' pn.:- and/or post-natal toxicity resulting ti'om 
exposure ,,,,"yclanilide. 

3.3.6.2 Degree of Concern Analysis and Rcsidualllnccrtaillties for Pre- and/or Postnatal 
S II "'eptibilit)' 

rhe availa;,k evidence suggests there is no qualitative Dr quantitative evidence of pup 
susceptihiii!\' tdlowlI1g eXjlosure 10 cyclanilir!c In the liel'clopl1lental and reproducllvc toxicity 
studies .. 

3.3,7 ({('('ommendatioll 1'01' a Developmental N('uroto'\icit~' Study 

B,,,,,d (lll i h" :!vailable data. a devclopmt'ntalneuroloxicity study is not requncd for the proposed 
new lise II cydanilidc on nrnamentals and non-bearing fruit trees. There \\,1aS no evidence of 
increased 'Illantitativc or qualitative susceptibility t'll1()wing in litem and/or postnatal exposure of 
cyelanilid,. :n Ihe deve[opmental toxicity studies in rats and rabbits and m the two-generation 
reproduci,,"l ,study in rats. In the rat, lIO devdopl1lcntal toxieilY was observed at the highest dose 
tesled (30 mg'kgiday), although decreased body weight gait and ttllld consumption was secn in the 
dam at th,-, ,-IOSc .. In the rabbit. there were no developmental effects observed at the highest dose 
tested (3111ilg!kg/day), a dose level that produced makrnal c11llical signs of toxicity including 
wohbly g;l\il. hindlimb paralysis .. deel'C,N,d aeti .. ily, salivation. emaciation. hair loss and no feces. 
In the tWl,·.".,;ncration reproductive toxicity studv. pup efTects (liver and body weight changes) 
were 011",\'2,1 clt higher doses (21.k mg:kg/day) than similar parental systemic efti:cts (2.0/2.4 
mg.'kgida .. 111Il1ales/fe1l1a1cs. rcsl'cctivc:!v): sign' ofneurotoxlcity were not observed in this study. 

Signs of 11cllrutoxiei ty Were observed in adull animals following a singk high dose (150 mg/kg) in 
the acute IlcUl'lltoxicity study, at 30 mg/kg'day in the devdopmcntal rabbit study, and with 
repeated ",,['usure (e.g., 4 weeh) to .1S.X mg/kg/day In the subchronic neurotoxicity study. While 
there mig!lt he some neurotoxicity concerns ti)1' Ihc developing young, there is currently no major 
source 0\ J1ClillY exposure (regislcrcd uscs are fill colton with proposed uses on ornamenlal 
planls/no ·1 'caring Ii'uit Irees). If such uses arc petitiuned, the requircment !rl1' a DNT should be 
ree,,'l1sidllul.. rhe ti)l1()win~ Llclms wcre abo considered in the decision not to require a DNT at 

P,l)!C I x (,t ."if, 
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this lime a]"llew these proposed mes 

I) \,'llH1toxicity was observed at high doses in the acute and developmental rat studies 
(I '\lm;g'kg and 75 lllgikg/day, respectively) 

.2) ~)tlllC of the available studies indicated any ncurupathological lesions. 
")} ~\ul'lchronjc neurol()xicity I.OAFL was 35)3 lng/kg/day 

4) 'ihere were no developmental cft(~cts ohserved ill either the rat or rabbit 
,lcvelopmcntal studies 

5) Tile:", were no changes in hirth ,veight or pre-weaning hody weIght at the low dose (2.0 
lleg,kg/day) in the 2-generation reproduction study. 

The currenl uses arc tor cotton and ornamentals whieh ha\'C would result in limited dictary 
exposure I" l)clanilide in meat and milk h'om dietary hurden in animal feed, Ifin the 1uture 
addlti(l1wl us~., on food commodities are pctitic)ned. tile requirement tor a DNT should be 
rec<1 nsidc/"1.."I,.',i 

3.3.8 RatiH"ale for the lIF"" (when 11 DNT is rrcolllmcndE'd) 

N;,\. 

3.4 FQI' ,'I Safety Factor for Infants and Childn'n 

Based on '.hc hazard and exposure dat~, the cyclanilide risk assessmem team is recommending that 
the' FQP,'" \;ddy Factor be reduced tu 1,\ at thi" time because there is a complete toxicity 
clalahase 1;11 cyclanilidc and exposure data arc complete "r arc estimated based on data that 
re(Jsonablv "("CUllllt le}r pOlential cxpo,urcs. There is no evidence OfS1Jsccplibility 1()l\owing;/I 
III, I'U aile 01 postnatal exposure in the ckvclopmentalloxicity studies in rals or rabbits, and in the 
2-t~Cncnll:(}ll rat reproduction stud). 

3.5 Hal,lnl Identification and To~idfy Endpoint Selection 

3.5.1 ,\ccutc l~efcrencc Dose (aRfD) - Females age 1:'-49 

,~,fudy Selected: None 

(omments about Study/Endpoint/Uncertainty Factors: An appropriate endpoint 
d:lributable to a single dose was not idenliJicd f(\/" this subpopu';atiol1. 

3.5.2 Acute Reference Dose (aRID) - General Population 

,itudy Selected: Acute orallK'Ul"Otclxlcily- r"t 
;~II{fDJ."o.: 4~j()8436 

,L~ecutive Summary: Sec Appendix .'\" Guideline § 870.6;~OO 

1!9sc and Endpoint for Risk Assessment: NOA EL --50 mg/kg based on gait 
i\llolTnalitics. increased ahd,ltlllnalmuscle tone, and slightly decreased rno\or activity test 

Page )9 or 5h 
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seCI, ;II IOAEL -- 150 11lgikg. 

Comments about Study/EndpoinUUnce.·taillty Factors: An Uncertainty Factor (UF) of 
100 II';)S used to accounl tl)r both 1I1terspccics extrapolation (lOX) and intraspecics 
\,an.lliOll, (lOX). 

3.5.:1 Chronic Reference Dose (cRID) 

Stud) Selected: 2-Cicllcr;lti(lll rcproc\ucli'.'c toxicity - rat 

MIUJ> NQ.: 4386~L' I J 

Excq.tive Summary; Sl't' Appendix A, Guideline § S70. 3S00 

Dose and Endpoint for Risk Assessment: Parental NOAEL not established. Parental 
to ,HOI ·-2.0 mg/kg/dilY based on reduced pre-mating body weights of youn:" F I males 
,lIl" knwlcs and inCl'cascd renal lllincralilation of adult FI females. 

Comments about Study/EndpoilllJUncCJ'tainty Factors: An Uncertainly Factor (UF) of 
100 '"as used to account for both intcrspccies extrapolation (lOX) and intraspecies 
V,II Lilions (lOX). An additIOnal fiF of l '",us also apphed to account for the lack of a 
N( 1,\ F[ in this stlJ(ly. 

3.5.4 Incident"1 Oral Exposure {Short- and Illten11cdiatc-Tcnn) 

Inc . .klltal oml exposure not expected basl'd on the ',))'()IJC.scd use p<11tcrn. 

3.55 Deul1lal Ahsorption 

§.tudy Selected: Dermal Absurplion- ral 

~IHJD No.: 4836g~ 17 

!::~~cutivc Summan: SCl~ Appendix A, Guideline ~ S70. 7800 

D£.!:mal Absorption Factor 00 K.65% calculaled 11'O1ll the combined radioactivity absorbed 
al,(\ that remaining inion the skin al the len hour exposure duration. 

3.5.6 Dl'rlllal Exposure (Short- and Intermcdiatc-1'CI'I11) 

~,tudv Selected: 21 .. day dermal I.)xicit,- rahbit 

]\..!BID No.: 4~S68l I I 

!~~!,cutive Summary: Sec Appendix A, Guideline 1:i S70.320() 

Jl!!5C and Endpoint for Risk 0-SSCSSllIcut: NOAEI"c lOOO mg/kg; LOAE! .. lOon 
! :H!/kg: no 10xicity observed at the highc'>t dose Icstcd. 
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Comments about Study/Endpoint/Uncertainty F'actors: An Uncertainty Fador (UF) of 
100 was lIsed 10 account t(W hoth intcrspccics extrapolation (lOX) and intraspeeies 
varlcr' ions (lOX). 

3.5.7 Inhalation Exposure (Short-, Intcrmediate- and Long-Term) 

Stud) Selected: Subchronic (I-'·week) oral neurotoxicity - rat 
MI~l!> NQ.: 4336K436 

EXf£!.tive Summarv: See Appendix A, (;uidcline § 87{), 6200 

Dose and Endpoint for Risk Assessment: NOAEL c4.0 mg/kg/day based Oil increased 
m(,'or activity and decreased hody weight (females) seen at LOAEL - 35.8 rng/kgiday. 

Comments about Study/Endpoint/Uncertainty Factors: An Uncertainty Facto)" (UF) of 
1011 '''"'is used 10 account Il)r both intcr5p('cies extrapolation (lOX) and intraspccics 
Vi' I"cions (! OX). 

~.5.8 Lcvd of Concern for Margin of Exposure 

, 

1----

1----

3.5.9 Hl'l'Ommendation for Aggrcgatll Exposnre Risk Assessments 

An aggrcl'alcd exposure risk assessment is )](It required because the proposed use is a J1()J1-food 
u'sc and :line arc no residential uses j{>1' cyclanilldc" Didary exposure to cyclaniltdc through 
(hl1kin~' '\ aler and other currentl, c,;tahllshcd '(\leraIlCci, (cotton USCI is being as:;cssed. 
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3.5,1 () Clas~ifkation of Carcinogenic Potential 

HED has (klcrl11ined that a full carcinogenicity peer review meeting is not necessary (TXK 
() 12189; Tvkllll> date 4/9/1 ()l)]). HED has also del ermined that cyclaniJide has been tested 
adequately ill two acceptahle carcinogenicity stuciles in rah and mice. Based on the weight-of 
Ihe-lividcll,c·:,)I1S1derations, cvc1anilldc should Ilot be considered at this lime to be a carcinogen 
for the PU1TOS'" of risk assessment. The appropriate descnptor j()I' human carcinogenic potential 
is "Not Lil, ,.:1'/ III he Carcinogenic to Hll\llans." 

3.5.11 Summary of Toxicological OOS('S and Endpoints for CycIanilide fo.-llse in Human 
Risk\ssessments 

Table 3.5.11 a Toxicological Dost's and Endpoints for Cydanilide for Use in Dietary and Non-CI(-'cupational 
Human He,ilth Risk Assessments 
Exp(~sun'I-- T Point of 
~cellario 1 Departure 

i 

Acul~ DIcta' NOAEL--=----:- 50 
(Gclleral mgJkg/day 
Population 
1l1c1l1dmg 
Inf<:lllt~ ,md 

_SJ~iJ.(i~t:i1) __ 
I\Cll\e Dielol i \­

(feldalc" 1:' ",: 

ye'~:~i.0..g_~· 
Chr, .llie 
Uicl.lry (Ali 

Por'ul'1Iinn-.. ' 

i 

NOAU.·cO 
mg/kg, day 

tinCtTf~infyiFQPA 

Sakty F:ldor, 

IJf\- 11), 
UF 11 -- ](1;< 

IQP/\ SI 

UI- lOx 
UF1!7 lOx 
FQPi\ SI 
LJF 1 3,\ 

RfI), PAD, 
1_,l''\'rl of 
Conc('rn for 
Risk 
Assessment 

- - ----------------
.\cute IUD 
O_SO Illg/\-..g/day 

aPAD --0 '')0 

ChroniC I{ln c 

(IO(J,? 

Illg/kg day 

d'AJ)OOI!7 
Ing/kg'day 

·1 ------ .. -----
I N(! 1101l-0Cctlpali(m<l'; derma) nj)0SIlI'C f'.'\11t'cted 
I 

Study and Toxicological Effects 

Acute oral J}ellrotmdcity- rat 
LOAEL. I SO mgikg, hased on gait 
abnonnalilies, increased abdominal 
muscle Inne, and slightly decre(!sed 

Two-genrration re-pl'odul'tive 
toxidty- rat 

Parental LOAEL -- (Mil') - :'.012,4 
mgikg/day (LDI) b2i:,ed on r~duced 
pre-mating body wejt:~hls ofFl males 
and females and iJlcn~'ased renal 
mincral_ization of ad'illl F] females. ---'"-------------------

I 
Derlllal (A I; 

~_t~1.:'2[ ___ _ 
i fnil;J!alion ~ 

j-c- -.-- .. --- -----. - ------ .----------.----- -----------
\11 ) No non-nccupalic}1lai inhal(llil>1i cxposUJc cxpc,:lel! 

~ tcnl_~_, ___ j. _____________ ,_ _____ "'~ ______________________ .. __________ " ____ . __ ~ 
: Cancer (or; ! 'Not hke\y' h) he "'::(lIClll(l!!:nlC h) hUIlLllh (\clallllJd( "has been c'valua(ed III al 1c,tst t\\O v. ell I 

I ~~l~::l;~on~ j_':l~~~Cled 'tll~e'~"~<'_;~:'<':rjill"nnlln~:)~~'~:~Jtl':~tdCll1~:'tral~n~ carcnl~e: eftect~ J 
POlilt orrkpartHH.' (POD) - 1\ data POUlt nr <111 1 .. 'Qil11(11ed pninl1hat i~, deri\'ed fi'om (lb~t:rved dose-l"I.:spcmse data and 
usc,1 to mal ;-~ 1 he bqptlning ur ex trapo\,11 ion to dL'lefll1lllC 1 i~k {l~~OCLllcd '\lith IU\l-,!cr environmental Iv rdcva [11 hUIllall 

expn:-;ures '\J )_\1:1. I1'J oh:-;('f\'cd adVLTSl' dfcel IncL i.OAi- I -- k)\,,'c~:t llbserved adverse effect [ne1. tT-'----
U11l'LTfallll'y 'iii, (\r. Ul-,\ - c.\lrapoliiI!01l1'"om allIIn;]! tn human (intrn:;pecjcs). UFII potential varia(i('ll in ,'>L'llsitivity 
am, In~ 111l'11 1i.'I:' I :. of lh~ l:ulluIH r'opulaLnn (illkr..;pccic..;). I WI \lse nf a U)/\\;L 10 extrapolate a N( )j\E1 __ H.)P}\ SI: 

H)PA ~(.kl·,'! acldJ" PAD pnpul;ltioll dd.iu>.;tcd tinsl' (c.1 -- acutc. __ - chronic). FfD -- referencE: dose. MOE-­
llBlgin nf( ,,]'I,)~.urc. i.O( - Ie\c\ (1fC,-)llCl'rll N /\ nUI,Jppli(.abk 

P3)!C 2_~ rd' 5() 
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r abk 3.5-:Ji ;, - '~I~-;;l1ary of Toxicological Doses ;~ldJ.:I;~lp';illts fOi -C) clanilide for Use in OccuI,;tio;;-.;!II IIIlIall I 
Health Risk As ... essments 
Exposurel -r Point ot--~- lln~Crl;i-;lt)--J-L;'-;I-;;f Co-;c-;~~rStndy a~dToxicological-Eff('rts --
Scen.lrio Departure Fa( tOi rs for Risk 
~__ _ _ ___ _ ____ __ _ ___ _Ass~~~~nen~ ______________________ _ 
DCIlllal Shnr NOALL ~-1 000 Ur .\.----1 Ox I OccupaIJonal 21-da~ dermal toxicit)- ~ abbit 
TClIl1I i-3() Il\g/kg/day LF,,-lI)x LllCI(,rMOE: LOAEL >IOOOl1lgikg 
day~)! IOU 
------ --+- -_._---.- ---- --------------------
Oem];)! i NOAI~.I --1000 UF\--=JO\ Oc,,-"upati0lwl 

leml () -6 Ion 

21-da~' dentlal toxicify- rahhit 
IOAU. > 11)00 mg/kg Intennediale l "_If! k_g O<_'_V _ Uf-!!-=- ](1\ LOr fpr ivl()E 

monl.~____ _ ___________ ------------------"---f-----------------------
Inhala{iol1 I NOA"L:l_'-- 4.0 UF\--l()\ OCcup;itionai 
Shcn I--j erm mg:'kg,iday tll- H-=- lOx J DC fnr MOE 
3() ddy:';) 10(1 

inhalatioll 
Inh.Tl1Kuiall 
leml (/-6 
n1011ths) 

NllAEI c- 4.iI 

IlJg/kg/day 
tJl- \=-1 Ox 
lJF,.- III, 

(h:cupationai 
LUC I,)r MOE 
IO!l 

Snbchronic (\3-weck) "ral 
neurotoxidty- rat 

I.OAEL: JS.X mgikg/o<Jy based 011 

increased )}101or activity and decre,lscd 
_ body \vci£h! in females. __ ~ ______ _ 
Subchrollic- (l3-\vcek) twaf 
ueul'otoxicity- rat 

LOA [1 : 35.8 mgikg/da:r' based em 
incrensed motur aclivity and denensed 

~
i ~ ___ ~_. ~ ___ ~_. _____ L _____ ~ __ ~. ________ _~)oJy weig!!t in females. __ . 

Cancer (or,'! I Cia:-;sificaticlll: --Not likely" tl\ he carcinogenic 10 humans_ Cyclalli1ioe "has been cva\untcd in at 

den-nal. , least two \vel\ conducted sludic:-: ill tWl' (lpprol'riatl' ,milllai species \vithout delllnll:~tr<ltjllg 

inha lation )_ .J,~~cil1r~eni~ effc~:ts. ',~_ .. __________ . .-________ ~ __ ~ ____ .-. _______________________ _ 
r()il'l of Dep '1-ll!1'l" {POD) = /\. data point UI' dll C"( i InHkd poinl tl1,11 is dcri\'cd tium obsen cJ dos!.>rc,"pol1SC dald ,111d used tt) lliark 
the hq!llll1iu;' {,! ('\ j)'!l),())ati(lll tll (k'wrmim: l'i;;k a:--·;()(:i<llL"d \vith iower L'fI\ in 11lInelll:111y reIn 'lill hUl11<111 CXP! )C;1I1 c:,~. 'iOA [1 ~- no 

(lh"ll'\ cd illh ," '\~ ,:1fcCI )n'L...-1. LOAf I. = )\\wc;;1 Oh"lT\'cd dd\'l'1 -...c erfect Jevd, lJF - unccrtaillty till'lnl' I ,T\ 0 C:dl"ljlni'ltrnn irofll 

;1111111;1 I til h, I U (i 'ltr:I"peclvs). I, ir Ii potcl1(lcli \'-,11 i:n ion u) "cn-:ili\'1/:' illl1!"l!g JllL'JJdwrs of the hUlllill1 pn),u\;l1 ,,;111 (illkr:-;pn:ics) 

MOl' mdl- I, ,d ('xpP'>llrl". LOC ~ In'("1 (11 C(l\lU'rI' ""', I\.. nq ,q1pll(:'lhh-

3.0 Endocrine disruption 

EPA is rC'luircd undcr the Federal Food Drug and Cosmetic Act (FFDC A), as amended by FQPA 
to ,lc:velol' :1 screening program to determine whether cerwin substances (including all pesticide 
acrive and other ingredients) "may have an effect in humans that is sImilar to an effect produced 
by a natural I\' occurring cstrngen. or other such cndocrine effects as the Administr;'itor may 
de:,ignatc ' hlilowing the rccnrnmendatic1ns of its Endocrine Disruptor Screening and Testing 
Advisor) ( '"11lnittee (EDST AC), EP;\ determined that there was sCIentific basis fin· including, as 
part oj- th", i·'wgram. the androgcn an([ thyroid hormone systems, in addition to the estrogen 
l1{lrmonc ;vslern. EPA aiso ad(lptccl e:nSTAC's recommendation that the Program include 
c\ aluatic'b ufpotcntial etrects in wildlife. For pesticide chemicals, EPA will usc FIFRA and, to 
II", extel; lhai effects in wildlife may help detenninc whether a substance may have an effect in 
h1!l11um. f~T DCA has authority ((l require the wildlife cvnluations. As the science develops and 
rc,<) uree, .1 .11l IV. sClceni ng of addi tiol1,11 h01l11011C systems maybe aelcled to I he E nducri ne 
[) srupk :;lTeening Program (EDS!') 

111 lhe al "1,,b1e toxicily studies on c),cianilide, Ihel-c' was no estrogen. androgen_ al1clior thyroid 
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mediated t(l'~Il:ity. When additional appropnate scrL'ening and/or testing protocols being 

considered tinder the Ageney's Endocrine Dlsruphw Screening Progl"al11 (EDSP) have been 
developed. cvcianilide may be subjee(ed (0 further ,creening and/or lesting to better charackri/.e 
e1fccts relal ,.;.] 10 endocrine disruption. 

4.0 Public Ill-alth and Pesticide Epidemiolog~ Data 

No( app]ic'blc. 

4.2 National ~lcaJth and Nutritional Examination Survey (NIIAI\ES) 

4.3 Agricultural Health Stud~ (AHS) 

"01 appJiI ,Ihk 

4.4 Oth..,r Pesticide Epidemiology Puhlished Literatnre 

::>.11 Diebu) Exposun-/Risl, Characterization 

Acute and dmlllic dietary risk assessments wcre conducted using the Dietary Exposure Evaluation 

Mudd (D I· LM-FC]!)' M V crsion 2.0.1) 10 1l1elude cV:lluat1On ofthe drin'King water componeJlt for 
thi ,; new 'c! .. Treatment of ornamental" anci cut nuwcrs is considered to he a llOJl- t(\[ld usc. 

5.1 Pe"Hcide Metabolism and Environmental [)cgradation 

The estilna1.CS ofcycianilide concentralJ(lllS ill surfilCc water 'were based on the FIRST Model, and 
include [.'"11 Significant degmdatcs, ~.4-dichloro:ll1iline. and RPA 1105 J 6 (rearrangeci, 
dcchlorir:;lIl'd parent) because Ihese two residues were present ill some ufthe environmental fate 
sludies. 

::>.1.1 1\ldaholism in Pl'imary Crops 

N /\, the ;':L)poscd usc is a non-food usc ('11"1 ornamentals. and cut flowers. 

5.1.2 'ItlaholislII in Rotational Crops 

N /\, the prc>pnscd use is a non ·food U:,(: on nrn<l1l1cl1lals (l11(J cut tlc)l.vcrs. 
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5,1-3 Metaholism in Livestock 

\Ji/\ the)11' )I'(lsed usc is a nOll-food usc Oil ornamentals and cut flowers. 

5.1.4 Anal~ tical Methodology 

Nil\. the p:)r,()scd usc is a non-food usc ',)\\ ornarmontals and cut flowers. 

5.1.5 Ell vi/oilmen tal Degradation 

In acrobic,(ll!, at 0.25 ppm. the halflifc is 95 clavs. The major metabolite is 2.4-dichloroaniline 
which dc;!!;,,:es slowly. Under anacw\lic conditions in a water·sediment system, cyclanilide did 
not dcgracicc Cyclanilide is ll10bile to 1l1oderately mobile in soils. Degradation ratc': are slow 
dunng df\ :mel cooler autumn ane! winie! months but increase with increased moisture and warmth 
Junng sprin:~', ::l1ld SU1l1111Cr. 

5.1.6 Comparative Metabolic Profile 

N/A. the i'-"'posed use is a non·j')od use 011 ornamentals and cut flowers. 

5.1.7 To, icily Profile of Major Metabolites and Degradatcs 

Tlw prop,\scd usc is a nnl1-tl)od use on ornamentals and cut tlowers so there is no !,'Oe! usc 
ill\olved. However, residues of2,4·ciiehloroanilinc and RPA 110516 (dechlorinated and 
rearranged parenl compound) were included in Ihe drinking water assessment because they wcre 
observed il\ 'Ignit1cant quantities in the cllVlronlllental fale studies. 

5.1.R l'",hcide Metaholites and Dcgradatcs of Concern 

The prop's'c'd usc Oil ol11amental and cut tlowers IS cOJlsidered a non-food usc. 

TablE' S.l.X Summary of \lNlIbolitrs and Drgradall'S to be induded in the Risk Assessl1lt'1H and 
Tokr,II1(,'(' Expres .... inll ---_. ---,---------- -------------j 

Rcsidue~ included in Risk Residues included in 
As~e:-;sJ11cnl Tolerance ExpreSSIOn 

-----I 
j\,1atrix: 

Platlt~ Primary Crr,p NUl rtpplicahlc Not applicabk 
----------\ 

Rutatio1lal Cr()r' '['..;()1 appJic<Jblc Not applicab!:e 

RU1ll1l1ant Not applicable Not applicable 
._------j 

\1(11 applicable Not appJicabk 
_. _____ .. ____ ~. ____ ._. _____________ . ___ .J 
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Table S.1.8 Summary of Melahuliles and l)('gradall's to Iw includt'd in the Risk Asse"isment and 
roleral'l~:l' K\pressinll 

~-------

Malri:" 

Drink11lg \\ hT 

5,1.9 Drinking Water Residne Profik 

Rc~jdllc:-; included 1ll Risk 
Asses~:lllenl 

-
Estimates of cyclanilidc in 
surface wakr include two 
signifi~an1 degr;:-!(jatt:'s, 2,4-
dichlo)'nanilinc, and RPA 
110:; 16 (rearranged, 
dech li~Ill1at~~rentl. __ _ 

Residues included in 
ToleraJ'lcc ExpreSSI(H1 

-.--.---J 
Nol Applicable 

_._-_ •. _------' 

Drinking watcr concentrations arc based on modeling cstnnates provided by EFED (D334063: 
Tier I Drin,ilg Water Assessment tilr Cvclanilick,: James Breithaupt; 1211112006). The usc on 
outdoor 1111r",ry plants was choscn (i)r modeling since thi:; usc scenario is proposed by the 
regIstrant. According to the label. up to three applicalion-; are allowed with a maximum annual 

rate of 0.]·' l.h ai/A. Modeling was conducted uSing the maximum annual ratc. Additional 
modeling demonstrated tilat using lile maximum ;\I1nual rate provided higher EECs than running 
three cqml: ;q'plications ofO.1131b ai/A. The estimates ofcyclanilide cOllcentratiPlls in surface 
water were based on the Fl RST Model. :md Include two ,igni II cant degradates, 2,4·· 
dichloroanilinc, and RPA 110516 (rcarr;lI1gcc!. dechlcwinated parent) because these two residues 
weI e preSeT,': ill snnlC of the cnvinmmcnl al Ca1l: sl udies. 

The FIRS ItlOdding was perforl11ed with Index Reservoir (lR) scenanos and a percent cropped 
area (PC 1\ ):,.dJUstment bctor of U.87 as a dchlllii value. according to the IRiPCA guidance t"OI11 
R.D. Jon,·,· ,I ,,/ (March 21, 20(0). 

Tal?_"'_5_, J~~~ ____ Summary of Estimated Surfa('(' \\'ahT anel GrnulHh\'ater COl1cenltrations for C~~clanilidc. 

Cyclanilide 
f---------------"-"-"-,=c-'.------.-------

Surfan' \\'ate .. Cone., ppo a Groundwater COile., ppb b 

/\C!11t' 20_~ O.t 
--.--------------- f------.-------------f----------.. ----~---J 

Chronic (JlL '1~-I;,I1lCCl) 4.9 _. ____ (_).1 ___ . ____ -1 
--.--. --I------------------f--. 

Chronic (C:\'1\...':I) Ni.l\ .--------------------'-- -----_ .. _------- N//\ 
.~-----

!;1 FWJ11 rilL' l'n II PRJ:t-.1--EX i\MS - Index Re~en.'(lir lllodel. 
! b h (1111 tIll." '·,1 1-( iR()\V Model a~sllmi':l~ ,1 nJ"i.\11llUll -;ca,,;,od<1111~L' rd(C nt'O.34 Ih (Iii A, a K"c or 3U4. "wd a h<:lfF-iifc 
or';, t day', 

5.LIn Food Residue Profile 

5,) .. 11 ItHcrnational Residue Limits 

Nl,\. the i'!tlpu;.::ed usc is a nOl1-lixHl usc'" on ()rnall1cn(als and cut 11 0 \ver.s. 
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5,2 Dielllll"y Exposure and Risk 

Unrdined ,'r I'ier I dietary exposure analyses were perieml1cd for acute and chronic exposures to 
cyclanilick J"ing the DEEM-FClD "'lode!. Tolerance-level residues (40 CFR §180.'i(6) were 
assull1cdlc'!' b(.tll assessments. Acute exposure cstnnates 81 the 95th percentile for cyclanilide are 
below HELl'., level o{col1ccrn fm the general tIS popUlation and all population subgroup,. 
Tolerance· level exposure estimates lelr cyclanilide arc below 1·IED's level of concern ti)r chronic 
exp"sure I" tlie U.S. general populatlOll and all population subgroups. Anticipated residue data 
and.or pen:cnt crop data, as well as typical treatment parameters could be nsed to significantly 
rdinc die!"rv risk cstllnates. 

5.2.1 Acute Dietary Exposure/Risk 

Tolerance· ieI'd residues and 100% crop treated \\'ere asslIl11ed [or the acute exposure estimates at 
the 95th p<T',entilc for cyclantlidc. Dietary exposure to cyclanilidc through drinking waler is also 
being assv",,,\ Exposure levels for the general U.S population and all population subgroups are 
bel,)\\, Hl~ i) level of concern. 

5.2,2 Chmnic Dicta,-y ExposlirelRisk 

Toieramt'-\.:Ycl residues and 100% CI\)]l treated were assumed for the chrome dietJry exposure 
assessment. Fxposure levels tor the general U,S population and all population subgroups are 
bek)w IIFI} " level of concern. Dietary exposure to cycbnilide through drinking water is being 
as'c;;scd. \'2C [,,,hie :).2.3. 

Anticipa1c,d reSidue data and/or percent crop datiL as well as typical treatl11ent parameters could be 
used to ,,-,!n1 (icanily reline dlctal,)' risk cstimak';, 

5,Ll Call(,er Dicta.·y Risk 

N" cane,';' endpoint has been identified; however. being protective for any chronic clfects would 
be protec:' '\ c fiJr cancer. 

- -
" Summary of Ilieta,'~' (Food and Drinking Waler) Exposu",o and Risk for CycJanilide ~I • Table S.2. 
. -
ulation Pop 

Sill Jgrnup 

, 
.' PPj)l1 lation 

Acute Dictary 
(95 Percentile) 

,---------- -----
Di(,tary 

t~/o 
Exposun' 

aPAD 
(mg/kg/day) 

(j'()OI')KI 1).4 

-------- -,-,----------

-~--- --- ,----- _._-,------

-
Ch"onic Dictary Cancer 

------- --r----· 
Dictary 

o/.[) 
Dietary 

Exposure Exposure Risk 
cI'AD 

(mg/kg/day) (mg/kg/day) 

IU)(I()442 6.3 NiA N/A 
1---------- --

-.--.---.----~-

L-....-___ 
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.-
Table 5.2 . .'1 Summary of Dietary (Food and Drinkillg Water) l~xposure and Risk fol' Cyclanilide 

Acute Dietar." 
Chronic Dietary Cancer 

(95 Percentile) 
Population f--~~-J-----~-

---~---- ------------,-----

Sub).!roup Dietary Dietary 0/0 Dietary 
• o/~) 

Exposure 
aP'\D 

Exposure 
cPAD 

Exposure Risk 
(mg/kg/day) (mg/kg/day) (mo/ko/day) ..,,., , 

All intanl' , I veal' 0.005088 1.0 O.1l1l0PO 12 
ol,L ---r----- -----------

(---------- - ~-,---~-- t----- ... _--,"._---_. 

(_'h 11drcn I' /(~,lrs old O.()(14Mr, 0.9 0.0111771 25 
t---------- ---"-_._---- _ .. _-

r------- .--,---,----- r----.------ '------_.- - -- ._-----------

Chi Idren 
, , ve,HS (lId o ()rB2XO 0.7 0.001::' I 18 

(-------------- ----_.- ----------*- -

----- --.------~ --------- -------- ----

ell tldrell ( 
, year:.; old O.()()21 hi> 11.4 OOl1075j 11 '. 

-------- ._---- --~--------

--~- ------~-- ------ ----- --------
c.. ____ 

Y(,uth 1 .'-. 11.1 ; ('<I I'"S ()ld o .111l I ; :).') (L' o.OOOn] - -, " 

1---------- ""----.. -- -~.-.'---.--------
I 

------ .... ------- ------- r--~-- -------------

Adults 21)-"'': VCIJrS old O.OIl1 ''\7 0.25 o ()OO2S9 4.1 
------ --------

----- ------------- 1------ --

A(ults 5C "CJI',; old lil1l11146 n.~ 3 () 0(1) 279 4.0 
1--------- 1------- ... ----~-- ----

---- _ ... - ---- ---_._---- ~------- --~--

FCllla!es i ; -.] () years ()ld O.I)(11281J 0.21) 1 II.UIIO:'RS 4.1 f-------- ----~--- ----"- ... ----

l -,Vow.- IJ»,_-Irh reported 10 .. ~ si,e:ni/icuflt.fi'glfrcs 

5.3 AlHicipated Residue and Percent Crop Treated (%CT) InfM'mation 

/-\nticipnrcci r,C'iducs and percent cr,,1' data were llot used ill these analyses. 

6.0 Resi.kntial (Non-Occupational) Exposure/Risk Characterization 

There an.- lh~ existing or proposed residential USL:~. Thcrcfnre, an a~sessment t()r rc:--;idcntial 
handler i!l'd post-application exposure is not rCl[imed. As a result. nil residential c'iposurcirisk 
3s:,cssm~1 I"~ arc needed and none \\cr'''; pcrl{-)nn,~:d. No c\p()~urc/risk (I.SSCSslncnt~ \vcrc pcrionned 
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tClr elthcr Ihlo:iential handlers or j~11 tbose wil,) could pl)t(;ntially be exposed nner application. 

6.1 Residentiall Handler Exposure 

Thel e arc r1,) ('X isting or proposed residential uscs, 

6,2. Residential Postapplication Exposure 

There arc 11;1 .existing or proposed residential uses. 

6.3 Othn (Spr'ay D.-ift, etc.) 

Spray drill i,; always a potential source of exposure to reSidents nearby to spraying operations. 
This is pm licularly the case with aerial application, but, to a lesser extent, could also be a potential 
source of ,:xf!osure from the ground application mclhod employed fiJr cyc1anilide. The Agency 
has been \I(ll king with the Spray Drill Task Force. El' A Regional Oftices and State Lead 
Agencies 1,,1' pesticide regulation and other parties to develop the best spray drift management 
practices. ()1 ,\ chemical by chemical basis. the .\gcncy i,; now requiring interim mitigation 
measures i", 'lerial applications that must be placed on product labels/labeling. The Agency has 
completed il; evaluation of the new database submitted bv the Spray Dnft Task Force, a 
lllembers)"!,, "fl..S. pesticide registrants. and is developing a policy on how to appropriately 
apply the <1""" and the AgDRIFT computcr model to Its risk assessments for pesticides applied by 
air. 11rch,cdnrblnst and ground hydrauliC methods. After the policy is in place, the Agency may 
impose li,,'!her retinement.s in spray driti management practices to reduce off-target drift '",ith 
specific rn,ducts with significanl risks il."oelated with drill. 

7.0 Ag~n'gate Risk Assessments and Risk Characterization 

An aggr(:)~:lit'd exposure risk a"eSSIl1~l1t is 110t required since there are no residential uses t()!' 

cydanili.icl\ this time. In addilion, the tuxicoiogical efkcls via different exposure rou!cs arc not 
the saml'; 

Nli canCer ull1point of concern I()r cyclanilide was idcntilicd; (herdi)]'e, cancer risk was not 
as-;cssed Protecting lor chronic effects would be proteclive of any cancer effects. 

8.0 Cumulative Risk Characterization/Ass(,sslUl'nt 

Section ~()8(h)(2)(D)(v) of the FFDCA reyuires that, when considering whether to establish, 
modify. 1)[' ['evoke a tolerance, the Agcncy consider "availahle information cOllcerning the 
cumulati\'c "Ciects" of a particular pesllcide's residues and "other substances that have a 
C<'1l11l101l nlt'chanism of toxicity." 

Cnlike ,·tl\er pesticides lor which EPA has followed a cUlTlulative risk approach based on a 
commOl1 Illechallislll of toxicity, EPA has not (]lade a ';Ollllllolllllechanislll of (()xicity finding as 
to cyclanilide and any other suhstances, and cyclanilide docs not appear 10 produce a toxic 
Illetabol ile produced by other suhstances. For the purposes of this non .. tolerancc action, 
tllcref(),'. IYA has not assumed that cyclanilidc has a common mechanism of toxicity with 

Pag~~ 29 nl Sh 
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other subSi:lnces. For information regarding EPA's efforts to determine which chemicals have 

a common lllCCilanisl1l of loxicity and \() evaluate the cumulative effecrs of such chemicals, see 
the policy,tatements released by EPA's Otlice of Pesticide Programs concerning '.:Oll1mon 
mechanism determinations and procedures for cumulating effects from substances found to have 

a common mechanism on EPA's website at .. ' L..' . __ . t.. , ... :·ce .. c· ... 

9.0 Occupational Exposure/Risk Pathwa~ 

I'here is a ·)"tential for exposure to cycianilide ill occupatiollal scenario, from handling 
cycLmalidl' products during the applicatioll pmcc" (i.e. mixer/loaders, applicators. 

mixer. loader-applicators). As a result. a risk assessment has been completed for occupational 
handler SC\~ll<ln( lS. 

9.1 Short·!lnt,ermcdiale-Tcrm Handler Risk 

[oxpnsure Id pesticide handlers is likely dUrlng the occupational use of cyclanilide. The proposed 
use pattcrn, .,.nd proposed labeling indica!\; several occupational exposure scenarios based on the 

types of cljulpmcnt and techniques tlwt call potentially he used for cyc:lanilide applications. The 
yuantitatil ·.0 "'xposurcirisk assessment de\'dopcd I(lr occupational handlers is based un the 
foll(l\vlng ';t..:,~:narins. 

The quan!ilativc exposure/risK assessment dc\cIt,ped fl1r occupational handlers is b:lscd on the 
follnwing ~Tl'll~lrio~. 

lv1J,'.c~C'.Lgad ers: 
(II MixHlg/lnading liquids le)J' groundhlX)l11 applications (PHFD). 

Al'.I21l!d1jors: 
( Applying liquids with groundhooll1 equipment (1'[1 ED). 
Mlxl'r·Loader!Applicato\~~ 

C" \'Jixing/loading/applying liquids with low pressure handwand sprayer (PilED,; 
(4, \li\11lgiloadingiapplying liquids with a hack pack sprayer (PHED). 

r'he f(,llcj\\ ing ddta, assumptions and calculation·; were llsed to deteJ111ine dermal and inhalation 
handler C\:I(lSllre. 

Apphcati(1(1 Rak-:: 

• Tk ll1aximum application rates listed on the proposecllabcl were used j()1' ;]11 exposure 
s,XflarJOS. The maximum application mte for cyclanilide 01) ornamentals (including cut 
fl".\ ,'rs) is 0.17 Ih ai!,\ ol'(H)OI7Ih ai/g/li and IUI85 Ib ai/A or 0.000R5 lb .li/gal f(lr non 
b(Ilnll!, Jilli! trees. 

Area Tree:;; I.'d 

• [3;c,cJ on BED's Exposure Science Advisory Councill'olicy 9.1,40 acres pcr day treated 
(J)"! "",>;umed f()r applic(lti~)ns thing groundbocl1n sprayer, as ,"\len as fpr app'iications using 
11),\ pressure han(hvalld and 1:')(lckpack sprayer. 
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Bod\ Weiglt 
• Bod" weight of an average adult male (70 kg) was used to complete the dermal and 

inh'lia!inn exposure risk aSSCS'-'lTICllt 

(cnit EXpo"'lfe 
• OC( ',Ipational exposure estimates :Ire based on surrogate data fj'om PHED. 

A SlIl11I11an nt' Ihe short- and intermediate-lerm risks I()r each exposure,c:enario are presented 
below in T:Jblc 9,1. There arc 110 data to assess baseline dcnnal risks for mixing/loading/applying 
via hackpcF.'k sprayer equipment. Dermal nsks arc below HED's level ot'concern k,r handlers of 
thes,; scell,"',,,, when chemical-resistant glm'cs arc uscd ill addition to ba,eline attire, 

Table 9.1 Cydanilide Occupational Handler Exposure and Risk (Short- and Intermediate-
Term) for Ari£UltIJEliI and Commercial Uses -.,--,,--,------1 --·------1 I Baseline' MOE' 
"I' (unless 1l1dlcated otherWIse) I Area 

Ixl''''U!C '.:cna~o _ J~~r~~)f~arg~ J APPJication~at~ _~_, __ ~:~I~~_ 

l) Mixil'~".!;'ading 
Liquid CCl]lo:nlrates tClr 

Cln'l\l i l,l1H)lWLl 

i\ ppliCtlt., ,",', (PH ED) 

2) ApplYill~, Sprays via 
(j '-nundhf" 1:n EqtljP11lCllt 

11'1111) ) 

~) Mi\lr-!o'''L()clding.1 
ApP!1.111c! l.iquid 

( ()llCE'nl1 Ill'" \\'i1h I ow -

Prcsslll,' 11 :mc!wnn<1 

OlllamClllJIs nnd 
<- 'ul Flmvt:rs 

Fruit Trer (11()11-

hearing, 
nl"llal1lCJ11al) 

-----~~--. -'-1 

Ornamenw!., and 
Cut f l(1w'cl's 

Fnllt rrc~ (non-

Mixer/Loader 

o ,()! -, !h ai/acre 40 (Jeres 

40 <lCl"n 

Applicator 

1),01'7!h ai:'acH.' 40 Hcres 

bearing 11.ng~1 Ib ai:'acrc 40 acres 

_ or~~j~!"~_I~L. _____ .1 __ , ____ .. _____ , ___ > _______________ _ 

"1 ix('r/LoaderJ ApplkClto r ,-------- -~ r~------ . ------.----------
Ornamentals and 
Cut Flem·crs 

I 

i r- - -
40 gallo!'" 

Demml 
(Target MOE 

__ °lQ.QL 

36.000 

i.IUO 

10.000 

Inllalation 
(Target MOE 

"100) 

)40,000 

iJ9.000 

140,000 

270,000 
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Tahle 9.1 Cyclanilide Occupational Handler Exposure and Risk (Short- and Intermediate-

" ___ '_r---'Ierl1ll.!or_,'\1f"icultIJE.lII~lId Com,'.II!'E.~"ial VSf'S Baseli~e~c-M-O-E-d,------ff 

'I' I I (unless indicated otherwise) 

Expnsun.: S(:vndrio 
I Area 

Crop or Target Application Rak·a Treated 

OIllalllcntal:.; and 
Cut ll(\\V(T~ 

I J.(I() 17 Ib ai/gallon 

Daill' 

40 gaJloll~ 

---Den-'-1al--- . -Inhalation 

(Target MOE (Target MOE 
~ 1 OO)----=lQQL_ 

421LOOO 
(w/glovcs) 

1"10,000 4) \'lIxing ! ,.,ading' 
·\pplyin,'!! qUid 

Cllllccntn ;l.'~: \1..'llh a 
riiKkpad Sprayer 

(1'111 1» 

F rtl it lITe (11(l11-

1 ' ('( u- II 'II 41' II 830,000 77( 0011 )CJrlng {I,) )(L<:' 1,11/g:1 nn J ga nns ',I L -' I, 
(\\:/g ove~) 

onwm~~ltid) __ ~ J>-~, ~~~ ~~~_~ __ == __ .. _~c,. __ ~=_, ~~~~ 
"pp I,::,' 0:1 rilles ,1r(' Ihe mlrxinlllill aprh~'alIPIl 'lk~ ddCl'll111Ol'(i II(lm p1<IPll~L'd Cyl bllilid,' ktl:>d 
'\nl"i Iii ilillldkd pcr da~ \;llLlt:~ .Ire III I) c!-lilll.lk·, \lr'aC1C~''1 ~all()l\'; JPl'he<1 hJsnl ilf! 1',\poSlln-'.'-A(' ,,>()f' 1f1) J "SI;)))(Lu-,1 Va·tles li)1 
1),\11 '\,1< c, I rl'clkd ill ;'\gr,,:uIIUl'l .. in,lus\IY S(llll':l?:;, <lnd 111:',-', t'-lilll.llc:o. 

Lx!), ,lil", ;llld II~k<; ,1ft: PI'C~Cl1kd jill h\~tlil1c cun,IiII"lh, ,':-q't'pi ji,l' (Il(' h,Kk [ldck ,;prayer c;cC'llilr;O f-or tile ),arkp;wh ~PI"i1\'l'1 \,:cn;tll('. 
del 1-;' II UI\;\ l:~P(lSLill'S ~11e 1](\\ il\airahl,,;]\ Ille' h:l\diI1L' kvvl 

Bih' 'ill. I \,'I'I'l:iI L(ln!1-~knl' :,hll1. l(lI1:~ P:II1I~ 11<1 L II '\(", 

)1'1 1.1l!!-skn'c shllt, I"ll)! p;mh. gl"l,> 
d DCl II <Ii '\1( '1-' '--- N() .. \EL (i.()O() ll\g k~ d:1V) d..:rl11,li,bil) d\l>-l' I mi.!' kg:(l<iy), II here 1h.'l'm;!! dn~L' - d:)i!~.' unit l'Xp(l~lIl.~ (11Ig:lh OIi) x 

'lppl'-'.\II.111 1',1:(' x il\l1ouTl\lundkd p('r dJy'-h('d~ w"lghl (m ~," I 
inll;'i.lili 11 \1( J! N( IAFl 1..1- Ing'k.!o'-iliil\ )'11111:1;ill1"11 daih (I\-'Sl' (,ngih.1,'d<l\ ~ \\h.::r:: Il1hala\1(l1l d(l~c dillh 111111 <':\I-'Il~\lrc Ipg;lb :11) '\ 
:ljliill "i',"l [-<Itt' \ ,1I1:('Ulll h~l1'Idkd lwr d,,\' \ ('< 1\,,' -;11))1 !,k'I"f 11)15'.';' 'JI)U II!.} I,hod" weigh! (71) kg) 

9.2 Short"Jlnterlllcdiatc-Tcrl1l Postapplicatioll Risk 

HED lise' Ihc term "postapplicati<ln" to (kserihc exposures to individuals that occlir as a result of 
heing in <1: en\ ironlllentthat has been previousl> Ireated lI'ith a pesticide (also referred tu as 
reentry c\ 1'" ,un} 

There is p' >I(:11\ial Ii)!" postapplieation worker exposure h"U111 entering areas previously treated with 
eyclanilick, I or cyclanilide, the exposure durations Illr nOlleancer postapplieatioll fc"isk assessment 
were si1orl-krm ("" 30 days) and fcntcnnediate-tcnn (greMer than]O days up to scveralmonths), 
HoweveLSll1c'C the sholi- and intennediate-tcnn exposures are the same for the to;<ieologlea\ 
endpoint" "I 'J1nCC111, thc Sh011- and intcrmcdiClk-tcriTi postapplicatioll risks arc numerically 
idcntlcal 

Inhalatillil nposurcs arc thoughl to be negligible In outd,lor postapplieation sccna'"im, since 
cV<'lani\id,", 11~IS low vapor pressure amI ',he dilution tilclO\ outdoors is considered infinite, 

DalaCAs'illnptions t;'lr Postappllcation Fxposurc 

A "err"s ,d assumptIOns anc! exposure i:tc1ors served as the hasis for completing t1w occupational 
po";tappli,all')J1 worker risk ~lSSCSSlllcnh" fC;ll'i; ;"su111ption and factor is detailed below on an 
indi\idu~,1 h"is, In addition to Ihese values, transfer ,'oellieicnt valucs were usccllO calculate risk 
estnnate; -,,(, assumptions and bet,w, used in the risk calculations arc presented below' 
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In Ih:)c)stapplication risk assessment, llwximul1l application rates were considered. 

Level, ()fConcern: flED has cstahlished levels of concern (LOC) for occupational 
post application risks - margins of ex posurc of less ,han 100 for occupational noncancer 
der'1lal and inhalation risks arc a concern. 

Di!.iodgcablc Foliar Residues:,\J" eycianilide-speciiic dislodgeable foliar residue (DFR) 
date ";ere avwlable. Therefore, this assessment uses HED's default assumption that 20 
Pt:1<:c:n; orthe application I'ale i:; available (In day () and the residue dissipate-: at a rate of 
1 (I percent per day. 

Exp",urcs were calculated to retlee! deElUlt DFR values over time coupled with sUITogate 
tralJ:,)cr coefficients. The transfer codlicients were taken ti-om HED's revised policy 
cnlidcd Policy 003.1 Science AdVISory Council for Exposure Policy Regarding 
A,,,.ncuitural Transfer CocHicicnts (August 7, 2(00). 

Postappll.,aIIOIl Exposure and Risk Estimates 

P,-"tappli( ation risks diminish over time because cyclanilide residues eventually dissipate in the 
en\'iromr.(Cul. As a result, risks were calculated over time hased on changing residue levels. A 
summar, L,llhe noncanccr postapplicatinn risks is provided in Table 9.2. The occupational 

1. D .. " 1 i);l v;, atter treatmenf 
1 DFR - \)l~l()dgeab!(' ro!iar Residue -:- appliedlion r')[c (lh ai/A) >: (1- daily dissipation rate) x .f.54EK 

\,~, III x 24.7F>9 A·'"(1112 x. Ii;, DFR alter initlallreatmcnt. 
J. Daily r'hl.",> rr.WR (ug/cm2):\ Tc (cm2ihr)"\ (J.001 rng/ug x dcnnaJ ahsorption x R hrs,"d8y] ;,b{ldy \veight 00 kg) 

4. MOF ~,) \IJ. I J 000 ll1g/k!,.':day)'D( 1St' 

p,>stapplicailOn exposure and risk usscss11lenl fin agricultural crop uses of cyclanil ide indicates 
that rish· ,,'c not a concern at day 1). 

In cases '.,'here the risk a'Scssmenl n:veals little postapplicatiol1 risk concern such as this, the 
Vl'orker i'r,)(cction Standard for Agricultural Pcsticides mandates that a minimum restricted-entry 
interval ;)c c:.;tahlished based on the acute t(1Xiclty of the active ingredient for acute dermal 
toxicit), "kin irritation potentiaL and eye irritalion potential. Since cyclanilide is dassified as 
\<\xicitv .:atcC!.0ry II fin eye ilTitation p(ltential,:1 REI of 24 hours is appropriate t(Jr all activities. 
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Crop 

()maJ'lenul.-. 

--

Table 9.2: Cyclanilidc Postapplication Exposure and Risk 

T , 
Crop 

Grouping 

Appjication 
rate 

(Ib ai/acre) 
l'ran~fcr Coefficient 

DAT' 
(Days) 

------+-~-------~--------.--+----

~(j'J 
N ,\ 017 

, (all !iISks) 
11 

-f --------- --- ---~--------.--.---
1\'.-\ 

4(1) 

Uli I (,,'"') i 

o 

Dose 
(mg/kg/d, 

-

IY) -, 

--
000 ;; 

O.lJIlK7 

]I,jOE 
, 

57,001) 

IIS.OOIl 

---
Non-I )c(irin~ 

J-'rui) r l'ce,-: 
(OJl1alllCnlal) 

r------~-- +-------- ----~-+--- ._- ------.--

[" h~\\ ns ()r 
inliag;? gW\\ r 

lor ( uftiJJW' 
(Nllnnlenial) 

111 -; 

5.1 1)1) 

(h;lrve~t1\lg ':ut (ll,)Wer'.) 

i 40(1 

I (HDJ}."l.p);m1Int:, bl\ddillf_~' 

() 

() 0.1)017 

b=====~ __ ",=t=~===="*====d=c=n='I=) =11=1<1inl
l

;'1)="=I1="=' ="=ls=k=~)=,~~_==_~=_=_==,,==== 

10.0 Data \leeds and Lahel Recomnwndations 

4.S00 

57.000 

[h,: prop' 's,cd label does not state the maximum seasonal application rate or the maximum number 
of applic;tUI 'ns, The registrant pro\ ided a maximum seasonal rate ofU.:'4 Ib ai/acre and indicated 
that there' ",luld be up to three applIcationsiseason. rile registrant must submit a revised label 
that rene" h [I ma.ximu11l of' applicalllll"; and a maXl/nUIll seasonal application rale (lfO,:14 lbs 
al/ lere. 

1 (l.1 '1 'Hicology 

tH.2 Residue Chemistl'~' 

Tllcre ar. lin residue chemistry data deficlcncier:;. 

10.3 On'lIpational and Residential Exposure 
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D3YiO<i3; lier I Drinking Wuter Asscssment f()r Cyc1anilide: James Breithaupt; 12i1 1/2006. 

033·1912: t vc:lanilide: Occupational and Residential Exposure Assessment for the Ornamental 
1 sc~. Section 3 registration. ['vlargarita Col/antes. 

D3.1l23S: ('vclanilide: Acute and Chronic Dietary Exposure Assessments for Cyclanilidc 
·neluding Drinking Water btul1atcs \'.n· Ornamcntal/Cul Flower Use. PC Code: 

".'(llOI. Dennis Mc:'-lcilly, Feh 7, 2007. 
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Appendix I.' Toxicology Assessment 

A.I Tm kulog,) Data Requirements 

The r\..~quirenh'lIl.:;; (40 erR 15R.340) for cycbniJi<k arc in T:thle A. I. 1 ;~e of the nev·/ guideline nU11lbt'r~ docs not 
imply thaI the rlt'\\ (199R) guideline pro/pen)s were used. NOTE: rile pr()poscd lise being cvalu~Hed i" a non-fond usc 
(In nplal)lclJl,:i:-;; h'l\vClt'f, there is an t);is!ing w;c OJ] ':':('\t(1n which is c()n:.;id'~r('d a t(\od usc. 

R70 1100 
R7fl,1200 
R7C, LlOO 
R"i'11.2400 
X:(I.:::SOO 
X7 flcilOO 

Wln.3 [OCI 
ti:7(1.~;! 50 
87113200 
k7i) 3250 
k7 JJ4(15 

Tahir A. J. Toxicology Data RrquiJ't'ments. 

Tcst 

\rulG Oral Toxicity 
.\','Uk' D~rm~lJ Toxicit-:.,.,. 
:\clH,-' 11lhabtion Toxil.:ily _,. 
F'rlrn;:uy l:yc Trri13tioll 
h unary Dermallrnt;:lllOlL . 
1)\ '\ rn,li SCllsitilatic\il .. 

()!'al Suhchronic (rodcn!) 

( I"i-,} Suhchmnic I nOllrndcnt) 
~ i -I )ay Dermal. 
I~I)-/)Cly Dcnnni 
1"I)_I);!y Inh{!JatjpJ) 

R 70.370('1" l)c\ dopmenti1! l(lxicity (fe,deI11 ) . 

g:l). 3700! I L e\ e!0j11lltlltal I u,\:icity (llOnJ"ndt'lll !. 

~,...,(). ~k()(· PCf'nxlucti(lIl .. 

R ~ 0.41 OO!· hu,nic T ox.icity' (nonrOdt'lll) 

W'-0.420()' ('cilcinngellicil y (mouse) 
;''::-'0 -t_~nl) I 'hr{l'll1c T\l..xiciry C3n:inogclllcti} Irell) 

[({'o.s IO!. MU(8g~llicity (lcnc MU1<l11tlll . bacterial 
f;';'O.S30 ' rr'l11tEtgenicily- -GenE MlIt8tion - nli!mmaJ1:lr. _ 
'i 7G. s:n c, \1uti?lgcllirity· - Struc1 ura J C hrn 11l(l>;oJllaJ ·\b~:rra\ inlls .. 
,~7i).5Y)." 'duiclgenicilY'- Other (iCl1o\l):-..i( l-trerl~ 

---,- .... _---------
WW.6}(IP.1 \>"'ute Ucbycd NC1J1"n(o"" (hen). 
,\7(1.6 !()()h }I)-Da)! Neuf0t{,xicilY (hen) 
;\7CU<~(I!)., \Ullt? Nellr(ltin, ScrL'en11)~" Battery (rat) 
.'< 7().6~11! I.~ ;}I.l-Da.\ Nnlrn S(Tl',-'ning Baltcr~ (rai') 

,\" 70.h3(); J l('veln),. Neun1". 

Required 

Yes 

)'CS 

JlO 

yes 

no 

no 

yes 

yes 

Technical 

Satisfied 

yes 
yes 
yes 
yes 
yt:s 
yes 

yes 

yes 

yes 

yes 

ye" )'Cs 
-----'--,-----l---------l 

yes yes 

yes 

yes 

yes ye~: 

yes 

yes 

yt~S yes 
---1 -----+--'--

no 
110 

yes 

no 

ye:, 

ye" 

,----------,-------- -------------------1 
ye,; yes 

I ),:nnal Pelletralion .. 
yes 

--------------
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T,lhle A.1. TO).lcO]Ogy Data Requirements. 

Test 

Spc(:iui SttJ,!It·~ i(-)f Oculnf EffecL" 
\Cll1l' Or,11 (rat) . 

":JhchrOllic Oral (ral) .. 

',,\·month Or<11 (dog). 

A.2 Toxkit~. Profiles 

Table A.2.1 A.cute Toxicity ProfilE.' - Test Subst~'"l'(' 

-

--

Technical 
-

Required Satisfied 
-. 

no 

no 

no 
. --

Guidelinr \". Study Type MRID(s) Results Toxk ity Category 

X7!: 11(10 

Rcl'.IlOO 

R"II.24IiO 

--------------------+ 
H1tJX424 J.J),," - _115 llig/kg 

(ma 1es) 

LD.il! :- 20R J11g/kg 
(females) 

-4-----_.----_.---- -.------1-
Acute Gennal . rabbit 43J68~5 LD5(1 >2000mg/kg 

----- ------+--. .-"--=--t--
Acute inhalation - rat 4 3R6S31 0 LC 50 ::--' 2.64 mgiI. 

-----------------r---"-----~~~--
;'\clliC eye irritalion nlhbit 433f,X,BCl Conjunctivitis and 

comeai opacity 
\virh epithelial 
slollghing­
Resolved by day 
14. 

---._------------- ---- -----_._----+--
/\cule dermal JlTillltioll - rnhhi1 433()q43 J Slight erythema, 

resolved by 72 
hours. Prilmlly 
irrifali(ln inde:'<..-­
[) 17 

--------- -------------- ,----+-----------1---
4.Q6R/U3 Negative Budder 

test _, _____________________ . __ ~_. ____________ J __ 

II 

11l 

IV 

II 

IV 

--------
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--_._._---_._--_. ----------
Table \_2.2 Sl'lbchronit\ Chronk' and Other To\it'it\ Profile --,---------_.- -----------_. -' -----
GuidelilH.' j Study TYPl' !\'lRID .'\10. (,'-'[,3r)/ 

No I CJassifkatioJ} /L)OSl'S 

Results 

'.----+------.---+--==~::.::.:..::..:..::..:.....:-+_--~-,__c__- ------------1 
4.11IiR44(j (I')f/Oj N()AEl. (J\tTJ: 55;(,2 I11g.'kg/day R7f1 1l1)O 

R71: })()i) 

UO--Dayoral 
'i -)\lclt)' (rnl) 

+-\ cJO-Da) oral 

! (():\j(~ity (mouse) 

M I: 11_41111. gOI! alld 
I CiOn ppm 

;V1' (). 17 5')al1dl~l 

m~;.lg\I'lY 

F: (J, :C. «~ ilnd 1:2 I 

Ill!,!il. ~~ id; 1) 

Ac!~cplaj)k':guidc I ilW 

LOAFL (M/F): 113/121 mg/kg,id;IY ba:-::ed on 
dC'LTc.a~e~ in body w~ighL body wl:ight gain, 
1l1lT('a~ed absolute and/or relative li\'cr w·.:ighL 
and the 0CCUlTctlce ofhalldliIlg-li-lduccd rigidi(y. 

I---
NOAEL (!VJ.lF): 3:)/43 mg/kgiday 

1\1 T: n, 4U. 21](1. ~:'(j(,O and LOAEL UvtF) :- 364/416 mgikg.:d3y b(lseJ on 
4000 Pl"lll mortalily. elevated alkaline ph():~phat3:--;e 
1'\'1 O. g. };-C _1,6-l and 741 1I1,_'n::a:,cd absolu!e liver \Veight~, focal 
lll~,ikgiday hcpa((1cI::!lu!ar necwsis /l male) ,Jnd the 
j"- O. 9. 4~:" ~! h. and '?Rg nl:~'urre!lCC ofhalldling induced rigidity I I 

I mgl\...g/da> n);J,/c). 

I 
:\ccl.'pt:lbkig.ulde!ine 

.-".'-~ U<lV derm~- -:US()~] 1 '~( 1(9) I -----I-N(-);\1~'7lO()O 11-;g-,i;-----
I (\'\ici!;lrahbl1) 1\!iF:(} !(J().5()()OI )()OU 

1 mg, k~~ I Ul\Fl : -. 1000 Dlg/k~ 
I '\ccc:ptabkigtlldc!ine ~ ~ 

--j--------i--------------i------- ---- .----------1 
. Prenatai .j jl(;K44 \ I J 1)90) 'latemal NO,,\!"i. c 10 !1lg/k".'day 

de\'C'jopment::d )11 

(rnt'i 

1),3, J(l ilnd .1,\1 l1lg,,'k.2/da)' 

fnr(jl'lf, )(~. 

'1 atel"nal I.OAEL .~ 30 mg':kg, ,Jay hasl:d on 
lil..'creased body w~ight gain and reduced j()od 
L()n~umption. 

De"c!opmcntal NOAF:",L - 30 mg 'kg/Jay! 

IllD I J 

Devt"lnpmcnl a1 L01\1-:I. .:--JI:11llg,'kg/day 
h<l~cd 1.111 no d\l~,e--rc1atni efT\;,cI'; in the mHm 

~;ludy. 

i)cvl·jopJl]~ntal effccl:--; 11owcv<2l.. were ohserved 
in Ille nmge-iinding study' at 7:' l11g/kgiday and 
inc-hided incre(lsed incidl"ncc ~'Ir gastroschisis 
(hcPlia) and nnophtha\mia,imicropilthalmia (no 
cye8/~m<l11 eye:-.), 

--------4---- -----------------------------.----
Prenatal 
den:iopmcllta! in 

4,1(,:,44.1 (19') I) 

0,3. !O and:if) 
;\-Jah:rnal NO/\EL 0 10 mgikgiday 
1\1a1l)TnaJ LOAEl. -= ,:;0 I1lg.J:~~:'day bn:;;cd on 

(rabbit) lll.l:,)kg/dcty clinicili signs nod decreased hndy weighl gain. 
(lwal !-'..(I\ 'li~\_'l Signs included \'/ohhly g;lit. partial hindlimb 

piJr:1Jy:.;j,.." dccr'~3sed activity. :,;:,alJ\-aticn. 
Cn1ilCiarion, hair loss, and nn k~cc~. 

Uevelopmcntai NOAFl :;(;. mgikg,'day 
I){'-vdopment~ll LOAIJ ,>30 1l1gik:,!/day 

,'\l."CCpl"blc,IguJdc lJJW s!lld \'. t
' -" bil.':cd {)Jl no dosc-rchled cff;~Ch in (h~ 111a111 

____ ,_'. ~ ... _" __________ 1--.. .. ______ . __ ~_ .. ____ ._~~ ____ --:: ___________ . _____________ _ 
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----------
Table A.2.2 Subchronic. Chronk and Other Toxicity Profile 

Guideline 1---- S1udy T~'Pl' l\uun I\o, (yrar)/ 
'\10. i Classification lOoses 

._--_._---
lte.sults 

----. --+----,----~:--,." 
43%S, 13 (19941 Parental S~'stcmic NOA!:L (MiFi - not R70. 'ROO i 1~i"prodlJction and 

i krtijityeffect: .. 
i i 'pc'CWS! 

i 

O. '0. lOO and 10110 ppm e,tabli,iJed 
Parental Systemic 1.0AFI. (M,F)o 1.0'2.4 

P iVlalt's: 0.1.9, llf,() ;md 
lllg,'kg/clay based on reductions in meall body 

G4. J lllg/:kg..'day 
\veights in both sexe.,> and jncrca~cd 

Fl Malc~,: (), ~,(). ,'2().~ {lnci mineralizatioll in the renal papilla ofadull Fl 
7fJA Illg .. 'kg i d<-lY felllales. 

P Females: 0, ,~.3. ~ 1.,'\ 

alld 1-\4.5 111~''kg,'':Jay 

F"l Females: 0, 2.':L 25 9 
and X';,7 mg 'kg/da) 

Acc('p!abk 'guidcjinf 

Offspring NOAEL -2.3 mgikg!day 
Offspring LOAFL=' 21.~ lllg/kghhw based on 
decreased mean pup weight. 

Reproductive NO/,EL (M!") - ~'O.4.iX:i.7 

lllgikg/day 

--.. + ---------11--:-:-:--:-::--:-:-:--:--::.,,-,-
Xii A I (lOh i l ilrollic t,'xiciIV 43l6S4"i I ( 19L)41 

Reproductive 1.01\[1. (M,'!-) ~ nOlobserved. 

NOAEL M/F." 5.3/:\.2 rng/kg/da;, 

Si;).·l IO(I;( 

W'IIA]OI) 

I \ dog) 1\1 F: 0,4(1 160 ;.lnd h40 

I,: ppm 

LOAf:t r.ld:": 2 J .2/2 J ,5 mgikg/dil)' bas,-~d Oil 

dt:"crta~cd \.I/eight gain, gross Jod hi"':;lo\ogical 
livCf ksiollS and increases in At rand ;\ST 
el\zyrne leve1..;. 

f\.1: (). 1.5, 5J and :: \ ::! 
lllgikg,:da;, 

r· (J. I.:" ';.2 21 . .1 and 
.~' 1.5 m.l~,'l?,'d(l:-/ 

:'\cTt.:ptabk iguidehne 
~--------- -:-.c----.~-.-----.--~-. - .-~-------------~--~----~---
t'hmnic to:xiclIy/ 43X()RJ14 (199~! NO/\EL Mir: 2A.?·.I/R.l mg,'k.k:,'day 

'Il (!rc-Jll()~Cn!cjly 
! fJI.) 

1\1'1:: 0, )11. 1.'lO. 451) and 
I uno PPJ11 

\'1: 0, :,0, (l.2. lX.9 <Ind 

43.1 !llgil<~'/d(l~v 

F' O. :2 r" ,).1. .:'')':; and 
5g.rJ mg.'lg:'.'da) 

LO,\EL l\.1;F: no1 established i :5.5 mgikg/day 
hat-;ed (111 dccrea~,ed body \\,eight gains ~lDd 
l1licrcscopic chan~~es in the li\"Cr 111 fenlilks 
I, illcrca:;;ed illcidencc of pcriporl :jl alu! 

panloi)ular hypertrophy). 

No evidellce of' carcinogenicit) 
Acceptable/guide! :11K' 

------------+ ------+--------
43KAR 11;' (19'))) :-;OAEL Mil': 41.8152 4 lllg/kg'day Ca rcinogenicity 

(mouse J 1\1 iF: (1. :~j J, 2.':;0 ,Hid 1 non 1..0 AEL TvliF: I 68/}O(, mg,'kg 'elay' based on 
ppm decreased body \\cight gain. 

1\1: O. ,'<.:( ,~l)s ilnd ) ()f; No l'\'i<lencc:' of f::lrcinogt'nici.ly 
nJg,'l:g,'d:l~ 

I- n. 111.h. S"~ 4 ;md ?06 
lllgJk~I_,'di1\ 

I\CCCpl;lbk,'guidcl ne 
---~---' ---------- _._---------_ ... - ._---_._----_ .. _-----_._--" 
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.. _--------., 
Tahle A.2.! Subchronic, Chronic and Otht'r Toxicity Profile 

-----'-r·~·-- --------_._---
Results Guidelinc i Stml) Type MRID No. (year) .. 

, 

:\ o. ._J
r
l '._ .. ________ -+ __ (_"_I"_S_S i fi r a lion /U." __ "_'s_-+_ 

R7(15500 . ',vn." MUlal;on 41.1IoX44(, (1992) Negat;ve 

X7() :)'i00 

X7i'SlOO 

S7115175 

')', r/l1I()/lcii(/ 
trphil1lllriufJI and 
!:~ch('ri('h/(/ coli 
Reverse MutatIon 
,\~:say 

(,cne Mutation. 
\ul n 101It'! / ({ 

t1'lJhimllrJlI171 and 
/-:.\cll(',./( /i/II coli 
Rcv,::rsc j\,iulatil)ll 

/11 lAm mallllllalJall 
l'l~ll gene I1lUlalinn 
[('sl 

In I'ilro mammalian 

f,!CllC ct'l1mutati{)1l 
tc~;l 

('hrmnosomal 
Aberratil'11 in \'/fro 

(,HO cells) 

Jnn. _~:<. .:. M17. !O(I(J. 3330 
and 
SOOO pgipLI<e, _. " SC,. 

S Ilphilllll!'/lfl17 _"tr~1iJ1."~ 
IA9R. I A I 0(1 .. [ AI.'·15. 
TAI53731lllIAI51S 

Acceplablc:'~uide I 11K 

43X6S2(1X (199)) 

Six com el1tratinn,-; r'll1~in~ 
fmlll 1 rYl If) 50rlU pgip!ate 
-i /_ SC) 

,)' IJphhlJllrill1lJ "tra:n,,: 
TA9S, IA lOll, J"A 1\,''; 
and 1/\ I srI': 1: (oil 

slrain \VP::~111-'-;\ 

Acceplahk .... :~uidcl inc 

41 J6R4-!') ( 10941 

L]2acc~l~~_~_'---__ 
4JXilS211 (i 99)) 

'I c-;(cd ill cl-lO et;'i!s ( I 

S9) I;'f cv;l1u;ltil)rI ,d 

induced fCl\WarJ 
lllUt;ltiOllS al the lH i[)I(] 

Inclls up to dust:" \'I.:'''lllting 
ill ::;1.:\ er,.:' cylc1t(lxi,;il>' 

anJior ri-ecipltatlPll 
(-S9: SOOJlg/mL l Sq­
()OO pg,/Illl ) 

,!~CC~Q!~g~~~'}i!lC 
4JJhg44S 11<l9,jt 

C)iotox;c at 3330 ~g/plate and above. 

Cvtulox:ic at 3000 IJg/platc and ahove 

Repeat ossa)' is required to cOllfi! III the ~t<ltC'd 
"negativc," cspec aily under act:'Ystic'll 
CllI1ciitiollS. 

-S9: NCgilthc up to dose,.., producing modemtc 

t(l <.;cvcrc cytotoxicIty (2U4-29R pg/mL) 

--SLJ: hduced aberration:~ and poly'ploidy in 
presence of only ~;Iight to 11100er,:lte cytotoxicity 

(987,1020 and 1270 ~g/mL) 
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Table A.2 .. ! SlIhchrOllic, Chronic and Dlher Toxicit~ Profile 

GuideJine'- r- Study Type 
No. I 

R -,-:-, r ---t---
o I ) .) I ( hrol11os()1l1a I 

R711.5395 

8H5]95 

Ahcrnnioll in 1'jlm 

, 11110 cells) 

i 

/111'11'0 t\,ia1l1111aiiall 
['rythrocyte 
M icronuclelts TesL 
;,vllY~~(' 

-+---~--.-.~ 
I in \'i1'o },·lammaliml 
I h,(ilrocyic 

I 
j"licronuclcus rc~l: 
\1011Sl' 

I 
11-~'II-I~;:()//~~ UU'o -----

, u!l~chcduled DNA 
! ',\,l1th('si~; 

;\JRID :'-io. (ycar): 
CLassification jl>oscs 

43RhR'IO (19951 

Results 

-S9: Negative at levels up to the cytotoxic doses 
(~~~04 lfghnl; /8- or42-hour cell treatmenls) 

.; ~9: significant increases in structural 
chromosomal abeIT.}(iol1s w'ere observed over a 

]1,1[row dose range (QR7-1170 pg .. Il1L) tlB! 

iJH:luded severely c'~1olox Ie d()se~; (,,:: 12 7() 
)1g,'mL- I R-hour recovery). Sln.k'turai 

abcfl'aLinl1s and pol:}-'pJoidy cells '.vere abo 
Significantly increased at 1020 mid 1270 ~g/mL 
after 41-hour recovery time 

43Rh821)9 (11)9-'1) Negati\'\~ 

hI's! exp: ~o h harvL's\ 
-SI): ~--1.7 lu 2l)h p,!:';':nl. 

- S9: 172 I() 14~O Jlkill1L 

Repeat (:':\1': =~O and ,~-t h 
harvest 
-S9: 25.) tn :~)S pg 'm! 

--S9: 255 kl 12 70 ,u?imL 

!\cceptabll'." guidL'linc 

43J6R447 (19'H) 

Single doses of k~t article 
up to 2:.!5 lllf.~.'kg. ,;",hie)) 
cau~cd at.lxia and clcuth 

.' \. c c~~:J2!a b ~ (~,~'g. U J(lc I L~!~ __ _ 
,14.' I U,() i (I '!'IK) 

Spr<lgu~ Davvky ral" were 

treated wifh <l 6(). J 20 OJ 

:2 ')0 11l~.l k!,!. Pnlll'u:. 
hcpatoc),'c cuJtllrC~, 
h,lne~tcd ,\1 :2--~ (wm or 
1.':;;- 16 h(\'Jr~. 

Ne~ati\e 

._--._. __ ._--------
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Tabl .. A.2.2 SlIhchronic. Chronic and Olher To\kity Pfofik 

Guideline: 

:\0. 
Stud) Type ~W/l) No. (re;Jr)' 

CI:-tssific(ltlon /Duses 

Results 

R7{ ,.A2UO(l '\clIte neurotnxicity 

sdccnillg battery 

.--f--
433(,,430 11')94) I\OAEI : 50 mg/kg 

-----.---

MI- 0. I',. ,0 and 1)0 
lll~ikg 

i }\cccptJblciguidt:lilW 

00 -01'" ------I-----+-431AK41)119q4) 
i\ ,rll.r·20) Subc lronlc 

neurotoxIcity M:l-" 0. 5(1. ·450 311(. 1200 

~creening battcr-:- ppm 

lvI- 0 .. ),], 29.; ,ind -I;-;,f; 

ll1g""kg d8y 

\-. O. -t.O. \~,_)L 9J.lJ 

ll11l. kg-day 
I ______ l _____________ I--/\_C_c_q:...'I_~_jb!~_'gl_]i_ddll~"_'_ 

L __ . 

I 

h1et{\b()1i~nl i'llld 
pll<lfll),lC()kinc( ics 
(r{1\ ) 

--h lcrlll,i/ pelleiriliioll II rill) 

I 
I 

A . .1 Ex~<:uthc Summaries 

OA, .. U '~"hchrollic Toxicity 

Acct:ptabk' 'guide [ inc: 

-ik3(,i(~ 17 ( 1(9)) 

M. li.IHH 0.4 alld·j 

Ing,:;]nil1l(:1 

Il'_phl'l" yl (']("\'<.:idlliildc 

WIO . .1100 90-Day Oral Todcity -- Rat 

LOAEL: 150 lllgikg. hased on gait 
ahnormalities, incn:;a~ed abdoJllimi! muscle 
tnl1t, and slightly decreased ll10Lnr activity test. 

NOAEL: 4,0 mg/kg/day' 

LOAEL: 35.R mg/kgiday based U11 increased 
molOr activity' (Inti decreased bmly weight in 

fl'maiE:s. 

kJpidly absorbed after oral administratinn 
l'rincipai route or elimination hy renal excretion 
(If par.::n! compound and amino acid. conjugates. 
McthylC:ltioll was a minor mctatwjic pathway. 

i\ dermal (lbsorp,-ioll factof 01'8.65(% thml tJK 

combined radioactivity absorbed and th'l! 
J l'maining inioll the skin at the 10 hour 

('xposlIl'e duration for the high d'J";c is 

considered appwpriale for tl.<';C' in risk. 
:hse:-;smcnl. 

__ . __ •. _______ ~_. __ . __ __.l 

In ;[ subcllrllnic dietary study (MRID "rnIJS440), groups 01'20 male ancl20 (cmale Sprague­
Dawley ('IlR rats were ted diets containing RPA-9()94() (purity 99.0%) at concentrations ofO, 
4(1), ROO. ,,' 1600 ppm tllr 13 wc,~ks. The mean ~onsull1pti()n of RPA-90946 in tbe three dose 
b~'('UPS Wd," ]-. 55. or I 1-' l11g/kg/day for males and ~2, 62. or 121 mg!kg/day for females. 

Handlingindueed rigidity in high-dose m;l1cs and female", Judged to be treatment ,.elated, was the 
only dill,,;;I' sign observed. High-dose m,dcs had significantly lower mean body weigbts 
(1.:-17%. p 0.(1) and hody weight gains (I K-68%. P < 1).01) relative to controls throughout the 
13·weck ,Iudy: the dii1crcnccs li'llln cOlllrol, diminished with time. High-dose females had 

statisticai l> <..;igllificant decreases in mean hndy weights C1-X%l), and in body weight gains 
t 11]".\')"'01 ILl.!tivc te> controls during the li,.sllwo monlhs oftrcatmcnt (p<().05 or p~().OI), but by 
week 9 tli~ tk:creascs \\'-ere not statistichll y sigm1.lc;-mt Fond consumption (g/kg/day) was 
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markedly j'l\\'Cr during the lirst week oflreatment in high-dose males (31 % lower, p<O.OI) and 

females (2(i'" lower. p"O.O]). fnr weeks 2-13, the g/kg t,,,,d IIltakc by high-dose 1l1~lcs was 
increased ()- 1.'%. p<O.O 1 liJr most weeks). whereas consumption by females was shghtly 
decreased (6_C)Oi~ lower; p<0.05 or p<O.O I) compared to controls. In mid-dose males and females, 

there were ,mall. statistically signiticant decreases in body weights, body weight gains, and ft)od 

consumptilll1 primarily during the first and/or sec<.JJ1d week of treat men!. Food eftic!iency was 
markedly [,,,.,ered during the first week in male high-dose rats: minor decreases were seen during 

the (irst 01 ,,:cond week in mid-dose male, and kmales. ;\ statistically significant increase (7%) 
in I[\er weight relative to body \veight was noted in high-dose males. Slight increases in aspatiate 

3minotran,;li:rase (30%) and alkaline phosphatase (60"/;,) were also noted (p50.01) 111 high-dose 

males but;[ clear ClllTelation with the increase in relative hver weight could not be made because 

absc)lute "\'cr weights wcre slighlly decreased as were hody weights at tennination. High-dose 

females h:Jd increased (p50.01) absolute and relalive liver weIghts (15-20%) but no increases in 
enzyme [Icinity. Allhough there werc no histopathological findings in this study, tbe liver weight 

and cnzyr'lc changes taken together in both sexes at 1600 ppm suggest treatment-related dfects in 
the liver, ~specia)]y since other animal studies with thi, chemical have shown the liver to he a 
target org,l/L Minor. but statistically significant decreases in various clinical chemistry parameters 

(glucose. ,crurn globulins. total protein. calcium'J and alterations in several organ weights (kidney, 
ovary, test"". thyroid with parathyroid) ill the XOO and/or J ('00 ppm group rats wcre of 
qUl'stional;1c toxicological sig.nificance with nll histopathological correlates, as wcr,: increases in 

li""r weit'ilt relative to body weight « 11)"1", p50.(5) in the low and mid··dose fcma~lcs, The 

magnitulL "fthe clinical chemistry parameter decreases was somewhat greatcr at I GOO ppm. The 

stu,ly rep, 'rt author set the NOAEL!LOi\EL at 4111)/ROO mgikg/c1ay based on changes in body 

weight, h, "h weight gains. and Il)()" consumption pnl1larily in the first =' weeks of the study and 
on minor ,b:re21scs in glucose. total protein, and globulins in the ROO ppm groups. Tnxieology 

Branch d"LOs /lot think that the changcs ill thc XOO ppm groups are oftoxicological.;ig11ificance. 
Thoc \JO .. '.C I. Ii\[' males and l'em[Jlcs is ROO ppm ,mil the l.OAEL is 1600 ppm fiJr males and 
females h",cd 011 Jecreases in body weight. bod\' wcight gain, increased absolutc and/or relative 

liver Wel)2h(, and the occurrence ofhandllllg-induecd rigidity. This study is classified Core 
Guidellll<' ;Illri satisfIes the guideline rcquin:/llcnt lor a subchronic dietary toxicity ,;Iudy (82-1) in 

ra1~ 

R7(UIOO 90-Day Oral Toxicity-· 1\,lous(' 

In a subclln,nrc oral toxicity study (MRID 43361\431)). technical cyclanilide (97,4%) was 

adminiskrc"j to CRL: CD-l (ICR)BR IlIlCC. Ten males al1d 10 temales per group were 
adminiskr",J test material at dietary cOllcenlmtiolls ufO, 40, 200, 2000. or 4000 ppm forI 
months. i'prrespondmg to avcrage times oro. S, ~X,)()4. and 741 mg/kg/day it)]" males and 0, 9. 

4.1. 41 (i. aid 788 lllg/kg/dav fix it:lllalcs. 

Three lllil'C'/ and 1 female in the 2000 ppm d"SC groups ,md I malc and 5 Icmaks in the 4000 pplll 

dose grllUP' d[ed, with R/iO deaths OlCllll'JJ1g in the lirsl:; weeks of treatment ]\;0 cause of death 

could be ,J,,:crmilled. Males ill Ihe 4001l ppm group had :;tatistically significantly (p5(L05) 
dccreaseu hotly weight and bociy weight gains ovcr the course of the study with a Illean body 
\Vt..'lgJlt g ;'))j of J4% c.oJl1parcd to 2.)o_.() l()r contr{)ls al week 1 J. FClllales in the 4000 ppn1 group 
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had statist1\:ally sigl1i licantly decreased body weight hom weeks 1-6 (p:~().5) and body weight 

gains ti'om weeks 1-9 (pSO.I), with a mean body ,\ eight gain of20'Yo over the course ofthe study 
compared i,' U% j()[ controls. Generalized or hindqualier rigidity was s,~en in 2 males and 4 
females in '.h,~ 4000 ppm group, mostly during the first 2 wceks of the study, and in 1 male 11'0111 

the 2000 PPi'1l group the day before dying. Non··speci1ic signs seen in animals near the time of 
death included lethargy, hypothermia, pallor andiDr yel/ow staining ofih" anogenita I area, 
trel1lors, inc;,:ul3r gait, dyspnea, and/or poor condition. SerUlTl alkaline phosphatase \altles were 

increasecl il Ihe male ancl female 4000 ppm groups (p$().(J i) ana the mak and female 2000 ppm 

groups (p" ).I)'i). /\bsolutc and rclati vc I in:r weights were significantly higher j(,r the male and 

female 2(l1'(i and 4000 ppm groups (pO:O.OI). Focal hcpatuceli,ular necro,is was scell in i male 
Ii'om the ?OOO ppm group which died as well as I surviving male and I ,urviving kmale li'om the 
40(lO ppm ~r' lUpS. 

The '-iOAI.l. is 200 ppm in males and females (3X i 43 mgikg/day for males/females) and the 
LOAEL I'· :'IJ()() ppm in malcs and females (364/416 mg/kg/day males/females) based 011 

mortalitv, ':!l'vated alkaline phosphatase. increased absolute and relative liver weights, iixai 
hcpatoceilnlar necrosis (I male), and the occurrence ofhanclling induced rigidity (1 male). At 
4000 ppm (;'41 178R mg/kg/day lIJ3ics/lcl11alcs), decreased hody weights and body weight gains in 
males and females occurred. This study IS Core Guideline and satislies the 82-1 Guiclclin,c 
req>1lremCIl for a subchronic mouse study The ahsence "fcholeslt'rol was not crilical. 

870.321111 2l!28-Day Dermal Toxkity -, Rat 

!n" repealtd dose derm<J1 toxicity sludy (IviRlD 4186~311), RPA 9()946 (cyclanilidc, 98.~O/" ail 
was appli("d to the shaved skin oftlve adult i-Ira:(NZW)SPF rahhits/sex/dose at dO-Ie levcls ofO, 
lOll. 500. ,ll i !lOO mg/kg f(lr () hOllrs/day. 5 days,;week. fw:l weeks. 

RPA 90l)1(, had no observed toxic effect nn the rabhits in Ihis study. For all treatment groups, 
there WCI",. ih) clinical signs lli"toxicily, and b"dy weights. body weight gains, and i(loci 
C0l1SlIlllptl(1l1 were sinlilar to the cnnlroj...;. There were!lU ditferences in hematology par<.1111c1ers_ 

clinical bi""d chemistry, organ vveights. or Illacruscopic ,c-r microscopic organ morphology 
between 1 :I'·,,,ils in the treated and thc wntrnl gruups. No neoplastic /issue was observed. 
Ophthallli"';etlpic examinations and urillillvsis were not pcrfonnecl. No LOAEL wa, established 
in Ihis stl,h I'hc NOAEL was 1000 11lg.kg. 
ThIS clernd t(lxicity study is cia,sI1icd acceplable and satisfies the guideline requirement for a 
repeated, :,,'c dermal toxicity stuclv. 

A..1.2 Prenatal ))evelopmental Toxicit~ 

S70.3700a Prenatal Dcvclopllll'l1tal Toxicity Study - Rat 

Ccyclanli:dc: tccJmical (MRlD 4:13h844j) was administered to 25 female Sprague Dawley rats pcr 
group, vi" a corn oi! gavage at 0, :UJ, 10.001' '(J.O 1l1g/kg'day I()r gestlttionai clays i" through 16. 
Devcl0I'IIIl'Jl1al toxicity IVas studied externallv, -"lScnalh and skeletally at gestational dav 20. 
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\10 dose n:l:ilcd developmental toxicity 'Ias scen in the main study. Although, the incidence of 

14th rudin:cl;tary rib was statistically sigl1llicantly increased in litters at 30 mg/kgiday in the main 

study. it II.", within historical control range and no dose relationship was seen at 10,25 
(Screenil1!.1 study) and 30 I11g!kg/day. Thus, the increase in the main study was comidcred 

incidental 

Marernal)",c:y weight gain was decreased at 30.tlmg'lg/day gestational day 6-9 and 6-16 (25% 
ii'OIn contr,,!' p s; 0.01) and food consumption was decreased at 30.0 mg/kg/day and gestational 

day 6-9 (p<ll(ll). 9-12 (pSO.OS) and 6··1h (14"/" li'om conlroL p S 0.(1). 

The incidence of mortality, ataxia and labored breathing lVere increased in the screening study at 
75 mg!kgilLr,' and reduced viable fetu,es and increascd post-implantation loss in 41 I 0 survivors at 

75 mg/kg,dcry were observed. The incidence of gastroschisis (hernia) and 
anophthall!l1,Lmicrophthalmia (no eycs!:;mal1 eyes) was increased in the survivors in the screening 
study at ., ;, mg/kg:'day. 

rhe maklll:l NOAEl!LOAEL were 1 o.lno.o lllg/kg!day hascd on decreased body weight gain 
and rcdw;,.:·d ti,od eOllsumption. The developlllent,,1 NOAELILEL were 30.(J!>30 rngikg/day 

bas,~d on IJ ,j(lSC related effects In the main stud\,. 

Core c1as]·.,jl,:ation: Guidelinc. The study (MRHW 4~,6~443) is acceptable under guideline in-3 
lor a devcic'lmlental toxicity in rats. 

W'O.37()()b Prenatal Devciopmental Toxicity Study - Rabbit 

Cyclanilid,.: technical (n.04'Yo)(MR lD 433()~445) was aclll1illlstered to aJiificial1y inseminated 
New leal ,nd White rahbits at dpses oro . .1, 10, and 311111g/kg/day by oral gavage during gestation 
days 6-1 X .\lIimals \Vere sacrificed Oil (hy 2() 

rhe matell1.', NOAELILOAEL is I O!3() Illg/kg/dav based on cl mical signs and decreased body 
weJght garil Signs included wobbly galt, partial hindlimh paralysis. decreased activity, salivation, 

emaciatio:l. hairioss, and IlO feces. The high-dose group gained a meall 01'22 graIl1>: during 
trC:ltnlcnt CIl)Ylparcd to a l11can \veight gain of 20l) grams ror controls. 

The NOf\ I: 1.11 .OAFI. for developmenta) t()xicity is 30/>31) mg:kg/day. Mean numhers of COlVora 
lute-a. iml'btatioll sites, viable ktusc:;, post-impllJl1tatioli loss. gravid uterine weight. ktal hody 

weights, alh) iCtal sex ratios were similar between all groups. Post-implantation loss lVas 

increased l.:olllparcd to concurrent control:; (prinClpally due to total resorption by 1 female), but 

\Va~~ withu (he historical range. No treatment induced variations or 1112l1fonnations \vere seen. 

This :,tud" I, "lire guideline and salislles the guideline requireillent ti)!" a developmental study in 
rabhits. 

;\,:1.3 Reproductive Toxicit~ 

)(7t1.JRO() Reproduction and Fertility I<:ffcl'ts " Rat 
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In a 2-gemratinn reproduction study (MRID 43X6831:1) RPA 90946 (cycianilide, 99.2'X, a.1.) was 

administer,''! to 30 Sprague Dawley rah/scx/dosc in thc diet at dose levels 01'0, 30, .)00, or 1000 
ppm in the ,:lid (equivalent \0 doses ofO, 1.9, 19.0, or 64.1 1l1g/kg/day for P maics; 1I, 2.0, 20.2, or 
70.4mg/kg'lbv f(clr 1', males; II, 2.3, 21.~, or 84.5 t'lr P females: 0, 2.4, 25.9, or R5.7mg/kg/day 

for r, fcn1:llc:;\. Exposure to I' anima)" (.)O/sex,'dose) began at 7 weeks of age, 10 ",eeks prior to 

matll1g to produce FI pups. Upon weaning, 1"1 pups (30/st:xidose) were selected to become 
parents of tlK 1', generation and wert: given the same concentration test diets as thell dams 
begJl1ning i I weeks prior «) matillg. All animals were nwted ,)]1 a 1:1 ratio. 

Parental t("\lcity at 1000 ppm included treatment-related reductions in mean body 1Neights. body 

weight gai"s and food consumption value·, in both sexes and generations; treatment-related 

reduction,. 111 ah"olute and relative liver weights /i)r the P (and F] males). At 300 ppm, treatment­
related reductions in mean body weights. body weight gains and food consumption were observed 

oceasional!y in both sexes. Reduced body weighr was ob,crvcd in pre-mating F] melles and 

females at ',1 ppm. There were no tlultmcnt-rclatec1 microscopic findings for any treatment group 

f(lr Ihe P \,dll:ntal generation. For the F, generation, trcatlllcnt-rclated renal histopathology 

revealed Imneralization (lfthc renal papilla and l1licroscopic calculi in the renal peh'is in the F, 
generatioli only (minimal to mild) at lOOt) and ~(i[J ppm oi' both sexes and in the 30 ppm group in 
females. Ih,~ parental systemic LOAEL 1:; 30 ppm (2.0 11lg/kg bw/day in males, 2,4 I11g/kg bw!day 

in female,' I, !lased on reductio)]s in mean bodv weights in both sexes and increased 11l1l1Cralil,ation 
in the rendll'apilla o('adult F females The parental systemic NOAEL was not established. 

In the om,prong, there were no treatmcnt·related Llinical slgm, or changes in Illcanlitkr si:;." or 

viability i"dlces in the F] or F, generation pups. Treatmen(-related decreascs in mean pup weights 
were obsul'cd in both sexes at 30n and II)()(I rpl11. 1'dean pup weights were reduced 10-32% at 

lOt 10 ppn, throughout lactation t(lr both generatil)nS and hv l)O'(l on day 21 of lactation tl)r the F, 
generatio],,, 100 ppm. Rclahve liver weights were increased while absDlute liver weights were 

decreased In F, and F, males and 1Cmalcs at 11I1){1 ppm. Cl he ulTspring LOAEL is 300 ppm (21.8 
1l1[!'kg/da,) based on decrca"", in \11C,1I1 pup IVci!!hts. The ofbpring NOAEL is ,0 ppm (2 .. 1 
m~:'kg,/d<l\ I 

Nn adver;c rcproductive elTeds \\'cre ,,\"crved at any dlhc. Estrous cycle length and periodicity, 

spcrm nll.<l:lurcs and sexual maturation Illeasurements werc not peri(lrlned; howev',T there were no 
indications IIftreatmcnt-relatcd Icrtllily abnorl11alities in this study. In a range-finding study, 

reproducI' lco effects werl' scell at 1400 ppm (77.1 mg/kg,'day) including reduced mating indices, 

reduICed !',,,!atlOll index, decreased mean implantation sites, decreased pup weight and increased 
pup 1l1orLdlt:>. Under the cnnditions oftliis study, the reproductive NOAEL is J O()O ppm (70.4 
m!~/kg/c1'i\' !.!lll1ales and R5.7 mg/kg/dav 111 females), the highest dose tested. This study is 
acccptabk tguidc1ine) and satislies thc [!uidclinc require!Ilcfl'i I(lr a 2-gel1eratiol1 reproductive 
studv «(li'I'TS in1U800j; OHJ) 41!l ill nlt 

:,,,,.4 (hronie To"icit~ 

~:7(l.430() Combined Chronic Toxicity/Carcinogenicity -- Rat 

In cl e011l]"!llec1 chrollic!eareillogellilol\Y "tudy (MP. 1D 4l~6g314), RI'A 90946 (99.2% a.i.) was 
Page 46 ()f'::;6 
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administered 10 'i0 CD rats/sex/d,)sc ill tile diet al dose levels 1'1'0, 50, 150,450 Of 1000 ppm (0, 
2,0,6.2, I:, '-), or 43.1 I11g/kg/day liJr males and 0, 2.6, S, 1,25,5, Of 58.6 mg/kg/day IClr females) 
lor .23 mOlllits In addition, a satellite gmup of I (J mts/sex/group was included t<)1" sacrifice at 12 
months. 

Chronic te '(icily ohserved in lemalcs dosed at 4<,11 or 1000 ppm (25.5 l11g/kg/day or 58.6 
l11gkg/day, respectively) included significantly decreased body weight gains (14% and 22% lower 
than in C(lI',lrols at 53 weeks) and an increased incidence of peri poria I and panlobular hypcrirophy. 
Hepatoccllu:ar hypertrophy was delected in .,0% (18/60) ofthc 450 ppm group females and 73°;(, 

ufthe I OO(J ppm group females compared to O-)':,{, in the controls and other treated groups. No 
COllipoulll'rdated toxicity was noted il1lllales at the HDT of 1000 ppm (43.1 mg/kL:/day). 

The chroniL' I_OAEL in females lS 450 pp111, equivalent to 25.5 mg/kg/day, based on decreased 
hody weig!lt gains and microscopic ch'l11ges in the liver. The chronic NOAEL in f;~ll1ales is 150 

ppm, equi\ alent to 8. I mg/kg/day. Th,c chronic [OAEL inl11:lles is > 1 (100 ppm (HDT) and the 
chronic N'lAEL 1n males is 2' 1000 pPlll, cljuivalent to 4:1.1 mg/kg/day. 

COlnhinct! hepatocellular adenomas and carcinomas were increased (I), (I, I, 1,4) in km31es at 
1000 ppm !'X.1l mg/kg/day), 

Do:.;illg W:J,'l cOllsidered adequate ba~cd (lll dccrcLl~cd hody y.,:cight gait1~:; and an increase in n011-

neoplastic iL:,"lrlS relative to the controls in the lllid- 'll1d high-dose females. In addition, a 
prCV10US :A-lllonth study in rats was tCl1l11nated at () months clue to excessive moriality at 1600 
ppm dietary cuneentration. This study is classified Acceptable/Guideline and satisfies the 
gU1,lelinc Icquircmcnts Ill!' a chrunlc toxicity study (~~:l-') and a carcinogenicity study (§iB-2) on 
the rat. 

H711A 100b Chronic Toxicity Dog 

In " chror c oral dietary study (l\lRID 4nC,84411 initiated VI X/92 and terminated :1122/9::, 
technical ,,\clanilide (97.4%) was administered to Bcagk dogs. Five male and 5 fl:maJcs per 
group received doses of () ppm, 40 ppm, 160 ppm, or 64() ppm, equivalent to 0, 1.5, 5.3, and 2 1.2 

mg'kg!da, Illl" males and 0, 1.3, '-2, and :' l.:i Il1g/kg/day tllr females. Treatment-related effects 
were seen i" only the high-dose grnllp Pi" 64(1 ppm. 

Males and krnalcs in the high-dose group had decreased body weights at termination with 
statisticallY ,;ignilic3nt decreases Il'r males li'0111 weeks 46-52. Males in the high-dose group had a 
we1ght g:lIn ,.1f 0% cOl11pared to :~KOiO for male cpntrols while females in the high-dose group had a 
wei girt gain ,,)1" 1% compared to :>""" for lel11aJc cnntrols at tennination, Livers "f':\IS high-dose 
111{)lcs ha(: red and/or tan discoloration. I ()ugh surf~lCC, small :;.izc, cysts fllld/or nodules on gross 
eX'"TI. Ik.tclogieal lindings in high-dose m,des and f'cmaic licers inclilcled centrilobular 
derencratlc'll and necrosis with subacuicicim1ll1c inllaml1lation, post-necrotic scarring, and 
rCt(cncrati ',C hypertrophylhyperplasla; Illcal hem\)]"rhages, hyperplastic bile ducts Cmall's conly), 
v",cular, ,ngcstinn, extramedullary he1natopoicS1S, ami hrown pigment in reticuloendothelial 
eel!,; and Lcpatoccllular c.,1oplasll1. Brown j11gmcnt III c)'toplasm of epithelium lining the 
c""Yolute,j tuhulcs of the kidnev was scen ill l11gh-dose clogs. Elevations ofALT and AST 

l\lgC _\r, oj' ~,() 
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enz) me val JCS 10 high-dose males wen: pmgress1 ve wit h time, enacts beginning after 3 months of 
trealment. ,)llght dcvatiolls (11' ALT 011/)'111C values in high-dose females (p:S:O.05) and serum 
alkaline phN)halasc values in high-dose males occurred at termination. The increa,'cs in enzyme 
activity colTclatc with the gross and histological lesions seen in the livers of high-dose animals. 
Serum phc'sphorolls was decreased ill high-dose male" and mid and high-dose females but was not 
clearlv rebled to treatment. 

The LOAL [,f 640 ppm (21.2 and 2 1.5 1l1g/kgiday !()f'males/females) is based on decrcased 
weight gail I. gross and histological liver ic:slOns and increases in AL T and AST cnL~!me levels. 
The NOAI Lis 160 ppm (5.3 and 5 .. 0 Il1g,kg/day i'H·malcslfelllales). This study is Core Guideline 
and satisI1'.> i.he R3-1 guideline rcqu1rCI11cnt t,lI' a chrunic teeding study in dogs. Special Review 
C'ri1eria: r'Olll.'., 

A.3.5 ( 'accinogenicity 
:n0,4200a- Sec above (Combincd Chronie To~icity/Carcinogenicity- Rat) 
:~71l,4200b Carcinogenicity (feeding)- Mous(' 

In a mouse c'ucinogcnieilY study (MRID 438hS312), RPA 90946 (992°(:> a.i., L.otH' lOA (74) was 
administc',:d 10 60 CO-I mice/sex/dose 11\ the diet at d(lsC levels 01'0,50,250, or lOOO ppm (0, 
K.4. 41.8. 01 16~ mg/kg/day tIll' males. al1(1 O. \ 0.:).52.4, or 206 mg/kg/day for females) for 18 
months. 

At 1000 ppm male and fcmale mice exhlbited significant decrcases in weight gains. Liver 
weights in high dose animals werc elevated significantly, relative to body weight by 1 h% in high 
dose males ;md 11% in high close t'emalcs; absolute liver weight increased 10% in high dose 
1l1<lJes. The chronic LOAEL is 1000 ppm in mal,es and females, equivalent to 16S I11g/kg/day in 
l1lait:s anc ;'()() mg/kg/day in females. based on decreased body weight gain and elevated liver 
we1ghts. i'le chronic NOAEL in tn<llcs and fclrulcs lS 250 ppm, equivalent to 41.S mg/kg/day in 
ma!e::.; anl! ',; 'A mg/kg/day in fcln(dc~. respectively. 

Under the ,'onditions nfthis study, there was no evidence of carcinogenic potential. This study is 
c1a,sitled "s acceptahle and satisties the guideline requirements for a carcinogenicity study (§83-
2h) nn t111: llIPW;e. 

A.J.6 \ 11Itagcnicify 

~
' ~O. S H)(.)·.-~'·;.'( Icria I rc\:er~c illLll;Hilinr\".~. i.I~I.;~Ir'!.I(/ (1';~'II.IIlUril1l/1. The te~t \\/[tl1 9/( 091~<) a. j. wa~'-! !egalivc in ~1I 

tc·:! str,Ull<" IIp 1(1 ('>\(,10:\]( COl1cclllriltl()n~ t;::33:,O jJg/p\(I1e -~)9~ 5000 ~.Iglp\atc 
MRlD 4 i '('\4·111 ','i)1 

A:::~ptah:_\~~ !\lldc] inc ______________ ._. ____ ~ ______________ . __ --' 

~ -'0 510(1 I ),;ll krill! reverse lllutatlOll 

/c,;! 

~\KID 4':'(':,.'I'~ 

'\\~ct;plal~!, I~ Jlllticlille 

--~- _._-- .. _--

.S'{/lmlli?I'!/I/ '-'ph !!17I1I'illln I:',\'('h ~Ticlria ('(III. Inctcr~elldenl ~ y p~rrorJlled 
tridb wilh q7()"~,,, a.!. \verc ncg(llivc up 10 dn::-;es (?33JO ~Jg;plale ···S9: 

soon ~lg/p1:11c ~9) 1.11;11 \\UC cytotoxic f('l}" the majol1tv IlfS fYfJflimuI"illl1l 

:-:;11"(lillo; nr up :(1 tile lli~he:< cor,ccntnllioll:- tested (SOOn !Jt!/:plalc t S9) in 
F. C,)/i 
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87(1.5300. "1' inn mammalian cc1\ 
gene l11utath"li"1 Ie..;\ 

MElD 431(,f;·j4() 

Rqwnedly negative for inducin::s- forward mutations at the hypoxanthine­
guanine pll(\~plwnbo~:vllransfcrase (HGPRT) locus in Chinese harnster 
o\'ary ((,HO) celts exposed to test article up to cytotoxic ,:oncentration 
(f)OO-XOO pg,iml) ±S9. A repeat assay lS required to confirmlhc stated UnJcceptal~l(' 

. ________ -'-"negalIYe". E'SP(~ und~r activation cnndi~li.:.o.:.n.:.s,-. __ _ 

R71l.5300. h l'it,'l) mam1l1<llian cdl 
gene 111utatlDll test 
MRID 43R"X_:J I 
Acceptabh- (I illdclinc 

87d_539:\ IF, "il () mammalian 

cr-:--lhrocYll.' lllillollucleus le:-.[" mou"c 
MIOIl4_L'",I,ji 

Arceptahk '( JLlldelinc 
---- .. -----------

l-orv.:ard gene l1lutati('ll in mammalian cells ill vitro (CHC)/HGPRT)v,/3S 

negative for inducing fnnyard lllutations in hypoxanthine-guanine 
phosph()ribo~yl rrallstern."t' (}-JGPRT) locus in Chmese hLJJ])~ter o\'ar} 
(CHO) ,_~dl~ expl)sed In te~l, article up to cytotoxic COllCcl~,-lratiClns (600-

~OO 11:/1111 tS9. 

Negative fnr inducing micronuclei in polychromatic eryt]mH:yles of mice 
treated IJr<ill y" \\-ith a sillgle dose rtf test article up to 2:='-" lllgi'kg, which 
caused ata:\ia :JIIQ <.Ie<1111. 

~
""'I~ ~39'" !1 i\ I) nmlll11laiian 

cr\1hll'Cyt 1111( lunuc!eI.1S lest: 1l10USC 
M lUll 4 -,\ ," 2')oJ 

-,-------- ---_._--. 

>-\llC'ptabl (lllldcll1Ic --- - -----------

~
' -) ')37""- -~~~~~~31 (lberraticlll ill 
1/" (J ic~t (\ !!( J ccll~) 

MI{JI)4\ (,:,\4X 

.c-\, u:-ptdl'l. ( Ll1Je1lJlC 
------ ---

R :(1.537:\ C'r,r,'ll1osom,11 dbcrratinn ill 
nrru test i-,"\ () eel!:;) 

MRID 4 h{-,;<210 

A"L~l'plal'l" (lllHlehlll' 

I 
lLll:;.,ched1.L'd I)NA ,ynthcsis (UDS) 

j\~RID44"1~;(\()1 

A(x~ptal;\,.' --------

Negati\'t:' for lllducing lllicH1Jluc\eated polychromatIc erythrocyte; (24, 4R 
and 7,~ hour" pnst-dn"c) lip to dnses producing severe clinical toxicity 
(hY.WilCtivily, alaxia, dyspJ1l~a, death). 

- --:J Chrollll1so11lal dnlllage ill CHO cells wa~ po:~itive for inducing structural 

Chrnr.110snmal aherratinns in (lnnesf: harn.<.:tcr nvary. (("B.C.) cell cllltun.~s, 
wJl hi '.\ ahout metabolic acti\'atinn, to test m1ick, but onl-y at cyto::oxic 

COl1c\.~~a!\()I1:'.~ 200 pg/lll~- Sq, and JOOO-L!SO pg.i1111 ~-~~:_) __ _ 

Negi.ll1ve ftl1" Cilrnllll1S()lllal damilge in ('1-1.0 cell:') \vithout metab(\\ic 

clCtiv,'I[lnl1 iit levcls up t() the cytntoxic dmes (2':204 /lg/ml; 18- or 42-/lOur 
cel! treatments). Positive 1~lr chlomosOinal damage in m~:fabnliC:illy 
aclivaJL'd (-j S9) Ph'r n Hal n)W dose range (987 -1270 ~tg/ml) that included 
se\"el ely cywto.\ ic <.Ic'~es C::} 270 ~g!ml- 18~hour rcc(1vcr)'). Structural 
abcna(ioll" and p(11:Vl)joidy cells \\'erc also ~igniflC(]ntly 111Clcdsed at 1020 
and 1 :~70 flg/ml <lfter 4l-hour rc\~o\'Try lime 

-----------

N(I C\ lciellcc <)j induccd ullscheduled DNA synthesis in primary 
lH.'I __ :wlncytc ctllUll"cS klrvc>,lcd (.'~-4 hnufs or 15-16 hours) fmm Spraguc 
Di:w!t:y rah lrC<l1Cd ', .... 1[h t,'YC!;:Flilidc at 0, 60,120 or 2.50 11lg/kg. 

I I be UDS ",ll'C~' Wd~ :"ubmittccl as condilirlll--Or-le,:!-isu-ati()J) toxico\dgy data. The original data c\'alua1ion record 
fDU< ~ 1'.\Y (,I( I ! 39(i2} CXCClH i\ e SUJllllldr~ \,'-as updated and the .,;tudy \Va,," upgrnded to Accepl11hle (TXR Of)544 72) 
b:-l" ed (In;l '. __ , I ~11 'Jf the study dat~l. 

A.3.7 ~i ell rot'oxicity 

H70.~,200 Acute Neurotoxicity Screen in/( Battery 

Page 49 1)[,56 
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In an acull' neurotoxicity screening study (MRID 4334843(1) twelve Sprague-Dawley rats/sex/group 
wer," admilis;:cred a single gavage dm;c ofO, 15,50 .. (If ISO mg RPA 90946 (tech, 98.8% a.i.)/kg in com 
oil (5 1l1Lk~:, Controls received an equal volume of thc Clll1l oil vehicle onl y. Functional observational 
batkry (FOB I and motor aeti vity tests were conducted pretreatment, on the day of dosing (day 0 at 6.5-7 
hours post-dllsing) and on days 7 and 14 post-dosing. Body weights and food consumption were 
measured ""eddy. On Day 15,6 rats/sex/group were subjected to pcriilsion and those in the control and 
high-dose ':roups underwent neuropathological exalllinatit'H. 

There were no gross or histopathologIcal lindmgs that could be attributed to the test miicle 
administnltion. FOB tests and motor act ivity tests revealed no treatment-related etIects in animals of the 
IS or 50 mgikg dose groups. On Day 0, 5i12 males and 81l:' females in the 150 mg/kg group exhibited 
a significantly (p<O.()5 males: p<O.O I females) increased incidence ofresilicnt body tone upon removal 
from their cagcs. This resiliency persisted through Day I in three males and one temak. Females in the 
150 mg/kg group also exhibited significantly (p<O.01) increased gait incapacity (8/12 animals) 
(accompanied by a delayed rc1urn of hindlimbs to the normal position in response to toe pinch), 
knuckling .,1' the itll'climbs (8/12 animals). and exaggerated/slow abducted movement (7/12 animals). 
Total acti'it .. counts were decreased 39"1., 1(lr high-dose males (p< 0.0 1) on Day O. A 2::'Yo decrease was 
observed i(lr females, but thc difference was no( statistically significant. Based upon gint abnOlll1alities, 
increased :lbd"111inaI111uscle tone, and sl ightly dccreased motor activity test, a neurotoxicity LOAEL of 
150 mg/kl' IS defined for male and Jemale rats. The neurotoxicily NOA El based upon these parameters 
is '0 mgil-.g fill' mak and female rats. 'This study is clas,ified as Core Guideline and satIsfies the 
guideline 'equirements fix an acute neurot'.lxicity studv (~g 1 .. 81 ill rats. 

1{7I11.6200 Subchronic Neurolnxicity Scrct'ning Batlery 

In a suh:itl'Onic neurotoxicity screening study (MRID 43.,68435), twelve Sprague-Dawley 
rab/sex/gionp werc Jed 0,50,450 or 120{l ppm RPA 90946 (tech., 98.8%a.i.: approximately equivalent 
to :\.3, 29 .... or 78.6mg/kg/day Ii)!' males and 4.0,',5.8, or 'n9 mg/kg/day ti)r females) in the diet for 13 
weeks. 1'lillctional observational battery (FOB) and mCllor activity tests were conducted pretreatment. 
and at wed,s 4. 8, and 13. Body weights and t"od consumption were measured weekly. At the 
completi"" ,of the study, 6 rats/sex/group IVCIT' subjected to pcrt'Jsion and those in the control and high·­
dose grOlq'" underwt:nt neuropathological examination. 

Bocly weidllS were 7 -II % lower in mid-tlnse females on Days 42 to 91 (1"-0.05 or P<O.O I): te1111in31 
body wel;:111 gain was -27% less than conlrols. High-dose /(:males cxhihitcd 7-8% lower body weights 
(I" O.l»)) 'HI Dell'S 21, 42,52, and 71): tenninal body weight gain was -1,~% less than controls. 
FlIllctiolli,i OhservatlOnal Battery (FOB I tests srwwed a 28% (P<O.O II decrease in hindlimb splay 
lllea5UI'C1Il:nts in high-dose females at 'Neck I:, when compared to controls. Mc'lOr activity tests 
Imilcatcd" ".gniticant (r·-Cl.()S) increase 111 total activity counts inlllid-dos'~ !emales al Weeks 8 and 13 
(31 % andin°:', increase, respectively, compared to controls). Marked increasc:': (however, not 
stmi5ticaJ: v ':ignificunt) in total activity counts were also observed in mid-dose females at Week 4 (33% 
increase) .!lld III hlgh .. dosc Jl:lllaJc., at WCL'ks k and J] (20% and 32% increase). There were no gross 01' 
histopath< oiogical findings thai could he all l'ibutcd to the test articie administration. The LOA EL is 450 
ppm (35 ~; lligikgiday) based upon illcrea,;cd l1lot() I' activity ~nd decreased body weight ill females. The 
l\I(\/\ F1 ,'(I ppm (H) mg/kgiday). 
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This stud) is c1assitied as Core Guideline and satislies the guideline requirement filr a subchronic 
neurotoxicitv study (§82-7) in rats. 

A.3.8 \Ietaholism 

N70,7485 Metabolism -- Rat 

In a 7-day ral1l1ctabolism study (MRlD 4:1868:1IC,), IU-phcnylJ4Cjcyclanilide (>99"/0 ail was 

adnlinistercd 10 male and female CD rats 1.5 animals/sex/dose) by gavage as a single dose at levels 

of" or 50 ITJgikg, or as a single dose at 5 mg/kg It)lIowing a 14-day pretreatment with unlabeled 

cycianili(k cL' "mg/kg/day. Five additional rats/sex received a single 50 mg/kg oral dose in a 72-

hour stud: I"r metabolite identilieati(lLl. and 5 ratsisex/dose were given single 5 or :'/0 mg/kg 

doses in a 7-o1ay blood phannacokinctics study. 

114C]Cyddni lide was readily absorbed by rats It)llowing oral dosing; the low close was absorbed 
illOI'" rapi.jh than the high dosc. ,\1axilllLlI11 plaslllil concentrations were attained Within I hour of 

the luw d"sc. Higlnlose females reached maximulTl plasma concentrations in 5 hours. versus -' 
hours in Ii I gil dose males. 

fhere \Va:; II" difference In the relative pattem ofcxcrc1ion between male and female rats. Atler 

16K hour;. Ihe majority of the administered dose (single or repeated) was recovered in the urine 
(57-66% ',fdosc) with 50-52% being recovered lJ) the lirst 24 hours. Feeal excreti'.lI1 accounted 

lor 27-4(),', "fthc low dose; '!3- i)9% uflhc low doses were recovered in excreta aller 168 hours. 
At IhS h(;uL's. approximately 30 anci !J()o·o .. respectively. of the high dose was recovered in urine 

and teces j,'r a total recovery of i\S-91 'i;, ill excrcla. Tissues in males and females <lceounted for 
1.5 and Ii ,II;, in the single low dose group. O.6h and \).65% in the repeated low dose rats, and 6.0K 
and 1.0)"" (mill Ihe high dose. The relal"'cly high percentage of Ihe doses in tissues wa;; 

accounted ::,n by accumulation in skin/fur, which was dose-related and more pronounced in males 
in Ihe SilLie dose (5 or 50 mg/kg) groups. Concentration of radioactivity in skin/fur of males and 
females. I· .. :'.xeliveiv, was 0.269 and O.OS(, ppm t,"om the single low dose. 10.9 and 2.48 ppm 

li'olll the.l ngle high dose. and n. 141 and O. 161 ppm li'om the repeated low close. i'xlraction and 

HI'LC an,:!:,sis ofskin!fur radioactivity revealed a single component identified as the parent 

compound. Kidneys contained O.02B .. OJ145 pprn (single or repeated) and O.21-0.2'i ppm {single 

hi~:h dose I (I radioactivity. and the tissuc!plasma ratios () f radioactivity in kidneys were 4-5 for a 
single 10" dc·se and J .9-2.6 for a single high dose. 

\IIctabolit.: ;lIlalysis revealed that eY'elamlidc is nut e,tensively lllctabohlcd. although it may 
re::dLiy j(;m, mnino Jcicl conjugates. Approximately 40%, ufthe radioactivity from a single high 

do;c was c\creted in urine and feces as unchanged parent compound within 72 hours. A 

nwthylakcl :netabolite (RPA 9~9m) accountcd l(l!' <:;5%. Ten amino acid conjugates of 

cy,:lanil1dc ", lt~ces (each at 0.1 I-S.n°·,,) i1cCLluntcd Itll' approximately 9-17% oftl-Ie dose. Four 
al1lllJo acid ::lI1.jugates werc delected in urine. each at (J.OI .. 1 59%. totalingl.46-2S2%. Also in 
unne \\itT': glucoside and glucuronide conjugates at 1.49-2.S4~/;). Recovery of rae lin activity in the 

m<'1aboli"': ILicntitication study lVas-9(1';0 oflhe lotal radioactivily ill the 72·hllur ieces and urine 
samples _"'.d tell' analysis. f'he data indicate thai the principal pathway for the ciiminatic'n of 
C\ .:Lmiji"ll tioln rat·" is ,'fa renal cxcr\..,tinn tlfrllC in1;11 .. ,'t parent compound and vari()us ;]mino acid 



EPA's Records Disposition Schedule PEST 361 Scientific Data Reviews HED Records Center - File R142127 - Page 52 of 57 

conJugate' \1cthylation is a 111il1o[' patlwav. 

This metabul,,,m study in the rat is classified acceptable and satisties the guideline requirement for 

a mctaholi'lll study (X5-1) in the rat. 

)PH.760() Dermal A bsorptiol1 - Rat 

In a dCl1mil penetration study (MRID 4JS(]K317). Cyclanilide ([U-phcnyll-'"C] Cyclanilide. 98.8% 
ai. Lot 31 il'H)43) was applied to Charles River CRL:CI)'j(,l3R male rats at dose levels of(l.044mg 

(().(J04 mgcn I, O.J99 mg (0,1)]2 mgilm) and 516 lllg (OAn mg/cm') per animal. A single 

dennal api,1 ication of the test material prepared in 1 % carboxymethylcellulose (CMe) was made 
to the skncc! dorsal skin (approximately 12.) cm', ofa total of72 animals (4 per tillle group/24 

per duse) ,.md the animals were mnnitNcd !(lr abSnrptHl11 at 0.5. 1.2,4, 10 and 24 hours aller 
dosing. Sf. [1' washing occurred immcdiately prir\r to sacritice, Two control animals n;ccinxl 

I'chicle (I ,,(Me) only. A sllmillary "fthe mean percent absorption at each time point is 
prc,;ented ·11 the table below, 

f~~:::I' ~:;~~:,~:;~:i~:m"~;~"\i~O. ,;. -• ,~-~ -~-:~~-=" ~ .... 
i (mg ClIl) \1 ",}0:;;;- \h, Skll' \1" Sllll Ib Skill '\1" Shll)~~;~l-:~: 

[ ::~::' I;";~ ::::: ':' ,': :::; ~:: ~::,-- ';',;:' ::: :: ;;' ""I-T~i() 
J~=-~J3==J (I-~;-~ ~=t_:u:'~__ O.B _! ~_~___ r\,2() (J ,'.(5 --1 ,2(~-'~~ (I, n 4.2S 2.37 _ ~J ~_o ___ 2_1~ __ 

il [ '-l1:t "llll1l loll; /l:d by 1"t.~VICV\ cr 1'1',,111 page" 2.."- ~·I () I' [!lC ~tlldy I'cport, [\'1 R I J) 4 ~ ~:6 ~317 . 
• , ,,\1):,-. r,ldi '.ll_ll\ :ty ab"mhcd {"\!In \Ifhlo()d. l':I1(·;,\\~. urilll'. fcl'l"~ ;l1ld cagl.' \\(}"h) 

.1''''·\11)dUIlt ," ,ii,-:IC!i\-ity in/llil -;ki,1 ;d(~T"kln \\",,)1 

The meall\' '\al recovery of applied raciioaetil'ily ranged fl'Olll S8 ~I 17~{' for all trcalmcnt groups. 
Most oftllC IJ]1]1licd racii(lactivity was rCC!)\'cOred in the skm washes with a recovery range of49-

6:2 '", at iI"\)4 IllgiCIll', BIl-lll°Ic'11t 0.03 ' mgiem'. and 75~I(JO'>'(1 at 0.413 I11g/cl11. 'rhesiteot' 

appl icatl(ll'i ':;,Tountcd f(1r a maj,)rit v (\1' the rcmllning r<1<ii,\actl vity in the low and In id-dosc 
grpups \I!til ,'9 .. 39% of the radiollClivity f()Und in the skill application site forthc (].(I04mg/cm­

gr,\up an,j .. I 1'l(1 t()r the OJ)32 mgiclll' group. At the high dose. 0.7%-2.4% of the applied 

radioaetl. iii; was found at the appitcatiun site with a lllaJOrity of the radioactivity found in the 
lIrIne atl" '4 hours (13 0

,,). Radiom·tivily present in the ,;arcass at all exposure durations ranged 
tI"'lll 0,)"" 1,4°/;, of the applied dose. Negligible amounts nfradiuactivity were t(-,und in the 
hlo\)d. I,"'" than 1.0'.:0 (Ifill", radioactivity IVa, J~)lllld in the feces ti)r all doses and exposure 
pcnnds, ! J,c mean percentagc 01' absorbed radioactivity (represented as the sum ortlle percent 
radlnacti\ 11\.' j(wnd 111 blood. cun.:ass, urille tlX'C-'; and cage washes) \vas O.Ol°/jl-l.q9(!/~, 0.02%-
:3. :-~o,-o and (:' (\1 ()/o·-21.6~i;) fpr O.OO·t CUrl ~ and () .. ~ I .~ lng/cn-( respectively. 

Tll/al rcJ(~il',lCl1Vlty absorbed clearly increased \\·ilh increasing exposure time for all doses and the 
hiL(hest "')"\['[1ti(ln rate consistently "Cl.urred at the :\4 h,'ur exposure duration. Tile (o(al 
ra,.lioael, ,[V absorbed increased "ith illcreasing dose. This pattcrn ofinercasing absorption with 

Page _<;,~ n( ,":;6 
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increasing dnse is indicative ofa skin irritant. J\pically f()f' a non-skin irritant, radioactivity 
decreases ',,,ilh increasing dose as the skin appro;Jches saturation of penetration at higher duses. 

TYl'lCally, 111<; highest dermal ahsolvtion factor (DAF), which usually corresponds tl,) the lowest 
dose, is select for use in risk assessmcnt. Additionally, skin bound residues aw typically 
con,;iciercd "hsorhed unless data indicate otherwise. Ilowever, use of tine ten hour DAF of 38.65% 
(includinc hound skin residue) fr0111 the lowest dose is not recommended in this case. As noted, 
this comp' ,und appears to he a dC1111al irntant based on the dermal absorption pattern. 
Additionall\' .. the very high radioactivity remaining in/on the "kin at the low dose (:37.9% at ten 
hours) is coJllsistenl with a dermal irritant, i.e. a skin irritating cOIllPound would reasonably be 
expected i., penetrate but not breach the skin barrier 1('r s)'stcmic uptake at a very low dose. 
ConsequClllly, in thi, casc, the low dose 1S considered 100 low to provide Illeaningful dennal 
ab"lrption liltill'lllation. Therefore, a dermal ahsOlvtion tilctor of 8.65% calculated the combined 
radiouctilt., absorbed and that remaining inioJ] the skill at the ten hour exposure duration filr the 
nex.t high,'" dose tested (0.32. mg.'em') is considered more appropriate f~:lf lIse in ri,k assessment 
in this c,-!:,,,_'. 

Th,s stud, In the rat is acceptable/guideline and ,atisfies Ihe guideline requirement for a ciemla] 
pcnetratin",IUcly (870.7600) in rats. 

A . .I.9 'pecialfOthcr Studies 

AA References (in MRlD order) 

4'.16R4(1 i Robinson, K.: Brooks, \\' : BIllXUj1, B. (I (194) A Time of Peak Behavioral Effects 
Study ofa Single Oral Administration ofRPA 90946 in Rats: Lah Project Number: 
97124. l;npuhlished sludy prepared by Bin-Research Labs Ltd. 174 p. 

4.1 16841' Rob)]]son, K.: Brooks. W: Broxup, B. (1994) A U-Wcek Dietary Study of the 
Potential Effects of RPA 90946 on Behavior and Ncuromorpho]ogy in Rats: Lab 
Project Number: !)727). linpublished study prepared by Bio-Research Labs, Ltd. 
580 p. 

4."'36g4,;" Robinson. K.; Brooks, W.: Broxup, B. (1994) An Acute Study of the Poft::ntial 
Effects of Orally Administered RP A 'i0946 on Behavior and Neuromorpllology in 
Rats: Lab Project '\Iumher 97!.74" Unpublished study prepared by Bio-Research 

Labs, Ltd. 5751" 
4.i.1684."! Auletta, C. (]991) A h,urweek Range-finding Oral Toxicity Study of RPA-'iO'i40 

in (he Rat via Dietary Ad1llinistmtion: Final Rcp0\1: Lab Project ;-'[ul1lbcr: i)O-155S. 
Unpublished study prepared by BiofDYl1al1lies, Inc. 505 p. 

4'1684; ~ Auktta. C. (1')')2) :'\ 11- Week Oral To\icity Study of RPA l)()946 ill the I\!ousc via 
Dietary Administration l'il1<11 Report: Lab Project Number: 91-3720. Unpublished 
siudy prepared hy Bin!j)vnanl/(:s, Inc. :11 (l p. 

4 ;JClR4;;;' Auletta, C. (1993) A Suhehronic (3-1\10nth) Oral Toxicily Study of RPA 90946 in 
the MOllse Via Dielary :\dlllini,.tr;ltioll: FInal ){ep0l1 .. Lab Project ~,umber: 91-
,721. Unpuhlished sludy plcpmcd hy Bioi[):,/talllic, .. Inc. 5(n p. 
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Auletta, C. (19')2) A Subchronic C,-M<ll1thl Oral Toxicity Study ofRPA 90946 in 
the Rat via Dietary Administration: Final PepOl1: Lab Project Number: (jO-.l556. 
Unpublished study prepared by Bio/Dynamics, 111c. 534 p. 
Auletta, C. (1994) A Chronic (12-Month) Oral Toxicity Study ofRPA 90946 in the 
Dog via Dietary Administration: I'inal Report: Lab Project Number: 91-3725. 
Unpublished study prepared by Pharl1laco LSR, fne. 6ii7 p. 
Rodwell, D. (I9l)()) A Screening Teratology Study in RaV, with RPA 90941,: Final 
Rep0l1: Lab Project NUl11kr: 3147.46A. linpublished study prepared by 
Springborn Labs, Inc. 21 () p. 
Rodwell, D. (J 1)1)0) Teratology Study III Rats with RPA-90946: Final Report: Lab 
Project Number: :1147.71. {inpuhlishcd study prepared by Springborn Labs, Inc. 
234 p. 
Rodwell, D. (1990) Range·finding Teratology Study in Rabbits with RPA-90946: 
Final Report: Lab Prulcel Number: J 147.72. L npublished study preparecl by 
Springborn Labs, Inc. 12K p. 
Rodwell, D. (199 I ) Teratology sludy ill Rabbils with RPA-90l)46: F lIlai RCP0l1: 
Lab Project Number. 3147.73. Unpublished study prepared by Springborn Labs. 
Inc. 222 p. 
Lawlor, 1. (1992.1 Mutagenicity Test on RI'A-<)0946 in SaI1J1ol1cl1ai'V!amll1aliall­
Microsome Reverse Mutation Assay (Ames Tcst): Final Report: Lab Project 
Number: 14777-(1-40 I . Ii npublished study prepared by Hazleton W dshington, Inc. 
34 p. 
Murli, 11. (1994) Mutagenicity Test on RPA 90946 in an In vivo ~1c'use 
Micronucleus Assay: Final Report Lab Project Number: I 5990-0-45CO. 
Unpublished study prepared by Hazleton Washll1gton, I!ne. 41 p. 
Murli, H. (1994) Mutagenicity Test 011 RI'A 90946 Measuring Chrc)ll1osomal 
Aberrations in Chineese Hamster Ovarv (CHO) Cells: with a Conlirmatory Assay 
with Multiple Ilarvcsb: Final Report: I.all Pre'Jcet 1'\umhcr: I:'i99()-(1-437CO. 
Unpublished stuely prep<lrcd by Ilazlcton Washington, Inc. 5X p. 
Cdune, M. (I <)94) :Vlutagc:nieity Test on RPA <)0946 in the CHOillGPRT Forward 
Mutation Assay: Final Report: Llh PrOleCl: Number: 15990-0-435. (fnpublished 
study prepared by Hazlelon Washington, Inc. 29 p. 
Auletta. C. (1l)9l) A (,-Week Oral Toxicity Study of RPA <)0946 in (he Dog via 
Dietary Adl1linistrat\()n: "'inal I~ epol1 Lah ProJect Number: 91-3724. Unpublished 
study prepared by Bio/dynamics, Inc. 163 p 
Auletta, C'. (1994) A 24-Month Oral TOXicity/Oncogenicity Study "fRPA 90946 in 
the Rat via Dietary ,\dministratil'ir: Onc-vcar Interim Final Report: Llh Project 
Number: 92-3844. Unpuhlished study prepared by Pharmaco LSI{, Inc. 1487 p. 
Auletta, C. ( I (95) A 4· Week Oral TOAici Iy St udy of Cyclanilide (R PA 90946) in 
the Rat via Dietary .-\ciminstratiun: Audited Tcnninal Status Report: Lab Project 
Number: 95-:'402. lhllJubhsilcd studv prepared hy PhRJTnaco LSI{. 260 p. 
L.awlor, T (I ')95) 'v1Lll:l.c;enicity I'cst with Cydanilide {J{PA 9(946) in the 
Sal monel la--}eschcrichiil cnii!:\1a11lJl1ailall-Microsomc Reverse M ulation Assay 
(Modiiied Ames Test) with a Cllntirnntory Assay: Amended Final Report: Lab 
Project Number: 1701 :;·()-·ll1'IR: i 7() 1,-,\1. Unpuhlished study prepared by 
Corning Ila.clcton. Inc. "I', I' 
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43%nll 
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4416iJ60 

'vlurli, H. (1995) [\iutagcnicity Te,t on CycJani'lic1e (RPA 90946) in an in vivo 
Mouse Micronucleus Assay: Final Report: Lan Project Number: 171,1 13-0-455('0. 
Ilnpuhlishcd study preparcd by Corning Hazleton, Inc. 46 p. 
~Iurli, H. (1995) Mutagenicity Test on Cyclanilide (RPA 90(46): Measuring 
Chromosomal Aberration.s in Chinese Hamster Ovary (CHO) Cells: With a 
Contlnnatory Assay with Multiple c{arvests: Final Report: Lab Project Number: 
171} 13-0-43 7eO: 437eO. Unpublished study prepared by Corning Ha;clctoll, Inc. 

55 p. 
Cil(lnC, M. (1995) MutageniCIty Test on Cyclanilide (RPA 9(946) in the 
CHO/HGPRT Forward MutatioJ) Assay with a Continnalory Assay: Final Report: 
Lab Project Number: 17() 13-0-4ViR: 222(17. Unpublished study prepared by 
Corning Hazleton, inc . .11) p. 
I'ruttcr. J. (1995) 21-Day l)cnml TOX1city Study in Rabbits with RP A 90946: Final 
Report: Lab Project Number: H'0i f\ 6';6-1 SK. I'npuhlishcd study p('cparcd by 
Hazleton Washington, Inc. [tiS p. 
Auletta, C. (1995) An J B-Month Oncogenicity Study nfHP A 90')46 in the Mouse 
via Dietary Administration: Final Rcpott: Lab Project Number: 91-.1,722. 
Unpublished study prepared by f'hamJaco LSR, Inc. 220g p. 
Tyl. R.: Myers, C'.: !\Ii!n, M. ( 1(94) Two-Ciencration Reproductive Toxicily Study 
Col' R P A 90946 Administered in the Feed to CD (Sprague-Dawley) Rats: Final 
Report: Lab Project \lumber: (,5C-.'l250: RTl-4:?6. Unpuhlished study prepared by 
Research Triangle Institute. II Sf: p. 
!\ulctta, C. (1')95) A ('hmnie Oral Toxicity/Oncogenicity Study "fRPA 90946 in 
the Rat \ia Didary ;\til11lnistrali(ln: Final Rcpl,)rt: Lab Project Numher: 92 .. 3844. 
Unpublished study prepared by Pharmaeo LSR, Inc. 3414 p. 
Ci1(Hle, tv1. (1 ')95) Mulagenicity T<es! on RPA 90946 in the CHOilIGPRT Forward 
rvlutation Assay: Rcvi.,ed Final Report: Lab Project Number: IS990,()-435: 22207. 
Unpublished study prep,nuj by Ila;:leton \Vashington, Inc. 31 p. 
Fisher, P. (1995) Cyclantlide: Ahsorption, Distribution., Metabolism and Exerdion 
in the Rat: l.ab Project '-'umber: S,\ 92184: 92 J 84: STUDY SA 921 ~4. 
Lnpublishcd study prepared by Rhonc-l'ou1ene Agrochimie. 170 p. 
Cheng, 1. (1995) Dermal Absorption of (car bOil 14)-RPA090946 in Male Rats: 
(Preliminary and Definitive I'ha:;e,): Final Repurt: Lab Project NUlllber: 6224-
217: f!VVI (,224-217. l:npuhli"hcd study prepared by Ha7:!cton Wisconsin, inc, 171 

'P 
Auletta, C. (1995) A 4-Week Oral '[oxiClty Study of Cyclanilide (RPA 90(46) in 
tile Rat \'13 Dietary /l.dministratio1l: Final Report: Lal-! Project Numher: 95-2402. 
Unpublished study prepaled hvl Iuntingdon L1ic Sciences. 349 p. 
Auletta, C. (19%) Historical ('ontrol Data to SUpp0l1 MRlD No. 43868314: A 
Chronic Oral Toxlcity'Uncogeniclty Study ufRPA 90946 in the Rat via Dietary 
Admini,(ration: Lab ProjCct NUl o11>cr l)1-~~44. Unpublished study prepared by 

Huntingdon Life Science:;, I (I p. 
Powell. ('. ( I ')'J(» Twn-(,encralilln Reprnductivc Toxic]ty Study (1 I' I' PA 9094(, 
Adnlinistcrcd in the Feed tu CI) (Sprague-Dawley) Rats: Addendum tll Fmal 
Rcpmt: Lab Proiect N ulllher: 45124: ]{P.'\C 4~ 124. Unpublished s[udy prepared by 
Rhone-Pnu1cnc Ag Co. g 1'. 
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4458()c)04 Cirone, M. (1997) \1ulagcniCltv Test Oil Cvclanilidc (RPA 90l)46) ill the 
CHO/HGPRT Forward Mutation Assay wIth a Confirmatory Assay: Revised Final 
Report: Lab Project Number: eliv 170 13-0-435R: 170 I 3-0-435R: 17013-0-435. 
Unpublished study prepared by Corning Hazleton, Inc. 39 p. 

4451860 I Ham. A. (1998) Cyclaniliclc In Vi\ olin Vitro Unscheduled DNA Synthesis in Rat 
Primary Hepatocyte Cultures at llNO Timcpoints: Amended Final Report: Lab 
Project Number: 18871-0-494. Ii I1publishcd study prepared by Covance 
Laboratories, Inc. 41 p. 

TXi, 00 I:' 1 ; ~: G. Cihali: 02: 19: 1997: R ID:Pcel Review I<CpOlt of Cyclanilide. 

TXR 001 :.' 1 '''': E.Budd: 114/0Q/1 ()1J7: ('alcinogellll:ity pcellcview decision. 

Appendb H: Metabolism Assessment 

B.l Vldabolism Guidance and Considerations 

"i/A, Thi, " ,lnOn-i(lOd usc on ornamenUlb ancl cut il()\\ers, 

Appendi~ (: Tolerance Reasscssllll'nt Summary and Table 

N! .. \, Thl' ,I non-t(lod use nn (IrnalllClllals dnd cut Il(,,",rs. 

Append;', Il: Review of Human Research 

Studies rniewl~d for ethical conducl: 

No MI<lD - 'flED Surrogate Exp(Nlrl' Ciuide' 

(jOt I~ IOSI F el<1111an. R.J" rvI aihach, H, I, ( 1974) Percutaneous penetration of some pesticides 
and herbi,~icl,,, i:;1 man. Toxicology and Applied Pharmacology 28(''): 126-132, (/\Iso In 
ullj1uhlishcd submission receivcd Apr 2.:. 19XO uncler 10279-7: submitted by Purdue Frederick 
Co , ~\i()n' :,1,. Conn.: CLD:242~21 ~R.I 

Studies rl'yiewed by the Human Studi!'s Review Board: 

44416201 (;jcdhill, A. (1997) Dicblorvo:,: A Study to Investigate Erythrocyte Cholinesterase 
Inhibition Fulluwing Oral Administrdlion to Healthy Male Volunteers: Lab Project Number: 
XI! 5170: il IllH I: ("05743. Unpuhlishl,,1 sludy ~'rcparcd by ;;;:eneca Central Toxicology Lah. 104 
p. 
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