PATENT SPECI FI CATI ON (11) 1596 421 (21) Application No. 715/78 (22)
Filed 9 Jan. 1978 (31) Convention Application No. 758271
(19) (32) Filed 10 Jan. 1977 (31)_Conventian Application No 865770 (32)

Filed 29 Dec. 1977 in (33) United States of America (US) (44) Conplete
Speci fication published 26 Aug. 1981 (51) INT [err] AOIN 25/34 (52) Ind
at acceptance ASE 406 503 509 J (54) COLLARS FOR ANIMALS (71) Ve, A K.
ROBI NS COVPANY, | NCORPORATED, a Corporation organi sed and existing under
the | aws.-of the State of Virginia, United States of Anmerica, of 1407.
Curmi ngswbrive, REATPENT r@PECIFIGA@l@NSt at e<1Vf 596 42}
hereby declare the invention, for which we pray that a patent nay be
grant ed t gmud?!)spolicatien h‘etﬁéﬂSb (iFiled PJan. 4980 be perfor ned, i

parti cul a@ 3B Qbemtlorbedphcmcmrfdo B§827he fol l-owi ng st at e} £z
i nvention el dsled &0 ¢avl I¥7s for the control of fleas and/

bl ooded a 313, Copvrntiom d pplzationaviel 848938, and to a net hod off AT h
animal s f (3 3ledi 28 De¢.cRE. in10 ‘Her et of or.e, phosqg e | des
such as di net(s8y|Unidte@ Stiies lof america§Us) 10 phosphat e common LS ER Y /

di chl orvoé"'( DRYRonpietd§petifieation pdeisked26"Algpd¥$d” , and di net Rl Jr 0D
- gﬂig di chl¢epn anrigil: peoNplade commonl y known as nal ed, LowserA del y
us or cont@$)iThderngt nereptasce. The i ncorporati on of nal ed and a3

por_rl;@r }yff:ontrol /(cjmrptlmaém(:jsom a flexible synthetic res:c n ptet co:\IIOar 15124(%28
contro eas is disclosed in ri peci fication :
15 According to one aspect of (f‘%ﬁ&qﬁﬁoﬁs‘;@'ﬁ%ﬁﬁf‘&g and tick control collar
for a warm bl oodedsght Mk, £GITRAEIRE ONBANY 1REORBORUTED) EXLRbRSY L NeLT ©
resin materi al ct hd) ki n’hg)lirh éﬁ gltat /bﬂ"\ﬁ? anfté’ ﬁfékl fto 12

wei ght % of a sermsmtanpﬁ HOT ¢ ummmgv@lrm,rRl@rmd.lt’mﬁmnenmmtﬁdz Etaes ;20
The-strip pay pam [ﬁl-.pd‘ F opyhigh We pray B‘Wé‘ fhetic
resin, grﬁal e ‘;’c‘ﬁ fo& ,,%sg.r'ddést ;%uélggg r(‘g beﬁ&ﬁ%‘é’?“t%g corﬁaftgggﬁg%npone%t

that is non I‘eaCtITIﬂs mventnhereﬁhts emlamfoaﬂﬂ coisol ofl fleasialnd inickspmi wiirmat or bel ow

the.curing terrp 13 :E %’P!Easrce@nahd dopn.cand tospmethpd of tregtmsesaﬁlw!mﬁs its curing
tenperat up RPGRENLR! TuGCTVRLERL 9N-dinidiowiff €S 1y the
strip by \}gpor i gmph@ﬁco gk%nagrr%bmogé (DDVPY6Hy ﬂ}aaaﬁmraﬂ%%naﬂhesefb :

openi-ngs provi deldfduncthlélléas@bromo n&l2eddi whylah@phdﬁeconﬂﬁormahbam e at a
rate effective a(éeg s@ﬁgceg)or:'ozf % tr rf& qqntggt 11111 x1l})1 %:r t et co @q’lt a perl od
of at |eags 90 iaws) fieds §-disdidseddn bEOBAAN Pat {A858N0t her aspect

of the invention a\mﬁd do oﬁe isp&abf nﬁrcﬂiﬂhm ﬁd)dﬂdcoanblrmllarffara fl eas and
ticks conprises eha fi QWS t ¢ resin matgriak ness and

| engt h sui tabl e% ol t°ﬁ (“{éﬁﬁ{fd et??agf’ﬁygmgtﬁ? ﬁa‘fe'g ﬁé’fﬁi‘ﬁb?tﬁmé‘@hprr sing

30 a mxtaee of a TyRir &ﬁdy(bel’f@'&ieﬂ froh dBparsiofl 0P & h¥ueic@able YWnltittieeesmnd frgm 2 .
to 12 weight %@ﬂedaths edrbdmate andlalsgrfaqopprvmlyadmtﬂoécanmpmnﬂumes mtms;e@tlve(:l de t he

strip having bei%ﬂ ?i‘r.qpﬁ?‘s%w s o ‘lW'§ acl:u?}rn %‘"si‘é prod ce sn?rfac
heat-curabl e sy, ﬁiﬂ s1§c61@1§hrﬂeat19@ ﬁﬁjp lgfjﬁp Tz StionHf ‘31 ace
por osi ty ednt rodona e:mnpbnkbat 'IIthenIpamﬁgsaﬁvidtd'o fslease of Maltd)eapd umertlm on azsd has

a boiling pointcagh éf%&i%ﬁ@}gd&F?ﬂﬁy’k&?ﬁ%@tﬂ‘m@hemméﬁms@%q3sper si on
¢

has been f or rred”" nfé”é GheloP URREHA MiRabllSI R VaPOT i 21 ng
t he control agetnbodad\dmma uneaﬁl%m rpwzﬁ :}gdsﬂn;i mghlwmhw{m ch pernmts

rel egse of30nal efdiichlses ch!lsthamh terf?' tesa:rs mpail ef fe¥tive
to control ti ck%'"#rﬂﬁ %@:ﬁ%@ﬁgﬁ %ﬁ E Laty: 4bs! S %1t I east 90
days Jut 40 fothsdUfrdrh G Chek &fxuain eamumhe syﬂﬂlétl h:em, i

hav“ﬁg been prawilerdedd ﬂeaarbaxrnae a&@am&cwdrhsua ccﬂt jenithatBems- réaynveengagr ng a
spaced por¥i on Bf rs‘h‘@e@‘PPP 363 pojling qrigloy @eéﬁe?gr‘éme@iﬁh@th\;ﬁ%%e of ¥he
ani mal ; and pl a‘;apf@mrﬁ“ ‘?m 1 s" Z{é e r'}fﬁ ok jp wh i nventi on
i s based on th diﬁhﬁmltﬁé fﬁdmrtas ﬁramatled:aruaﬁneretas 1 ata rdtb effective

subst ant i Iy nego laGKSIaed&@FB taelmna shqr}r@leer@ dfﬁlt@ é@;\éb
m surface

' L trip, v1
control %‘r’sré i J eﬁL‘Xm
porosity Cont r ousmpmla h nscwa lﬁ-ldn urm dwrdtmng e&n e porosity
in the resi n rratthprammat hen -
The "invention is based on the d1scovery that when naled insecticide, a .
45 substantially non-volatile carbamate insecticide and a surface porosity control 45
component are incorporated in a resin matrix and the surface porosity control
component is volatilized during curing to produce porosity in the resin matrix, then



2 1,596, 421

2 the naled insecticide is released fromthe cured collar at a greater rate
thanfroma cured collar containing only naled, thereby resulting in a nore
effective collar for the control of fleas and ticks on warm bl ooded

', particularly dogs-and cats. The invention is al so based on the
ry that naled is emtted fromthe collar as 5 a vapour. and the
QhEte migrates fromthe collar as a powder w thout agff.ecting 5 the

rel ease of each ot her I\/breover the £& lgrrate Whl ch m grat es as a powder
ont 0 t he—=Strface : S pdt-aRE-a- £ -G g

nal ed.. Cured ‘h npseti Ie Slegft mﬁlap(cucqﬁtcgllmamg tath ain from5
to 12 weight 3 Q}Eﬁ ¢ t, ﬁ%’gﬂ%’"gzyﬁﬂ %}ﬁg rably from?7
to 10 wei ght- memvennon% fs€0Verg thabnale sHlﬂtt r%h@@élhﬁﬁﬁite “Cur ed

r esi nous. Ssonp@sylapoumn@ ﬂtecarballﬁttm slttwfﬂomt arak b p othyntvahqut iffegmg8 to 20

wei ght % nal e%ﬂ "g es‘g;ﬁa?fhr?h %gﬁ Hﬁfua é‘lﬁi‘ﬁg §l’}l“fs R ROWHSr fir oy 12 to

17 weight % n fordatd 1|1 Ee'#l 361% & ionyention may

be performed: |m1gha‘y|naladsa 2@rs elgm%lca &m: e$mferbmﬂfr¢nn7ﬂoa()we:ghtrmre detail
with refé‘?enceét'@e ’%’% Bg %i 'P@ﬁ ggaﬂg{) oup compositions for - . -1015
Figure | is a?ﬁfbaﬁatitﬁ@eéﬁ é.‘é G RO R IA VORI By the. L
i nvention; Fi gu,rbem el'S a view. o he co I'n cross-sect.i on taken al ong

the line 2-2 of mvention nzaycbeFie gmeedan |vsr1q§s hndshtljvhemgsctribed mcorrpar ati v€"

1 f o
rates of thal ed“‘*’%f’%?’%@” E‘f" Effa m"zgs%%’{’a"f‘v“%e *“&RL@%‘}‘%’Q fibdlon: Sendr én” (X"
- Isopr Opoxyphenﬁgure sa i s§-dection ta th: '
porosity cont rRidurergadnent - Qr -addi tive in accordance with the resent

1 SR SR TG R

for pets such p@&e Q@Sntfbh  with 4 Refadoporosity mmlﬁtp fren| lddifve, fhda

satisfactory rmaleédnthaxtbmmdeweont a| n| ng ] et coqee§ . 25 |_alfflnude a
synt het i reS| Dy g :g 1| % N & d thi
ani mal ! 5 k &pqﬁs I:%aécﬁ ru%hg ) a’gg ?f ? edhcé lt‘)laém?ée rl%a:pan%%s' gct collar 5

t hr oughout a imabdnditf( asd hdseastngﬂmiumqmdemam ohfike -mmalold-ouhhbmt V\/m ch
nal ed- car bamatPeTl%d qu ﬁ 90 gm perioddpripgophichanaled-carbpmateis r‘?‘?aé‘?i's 30
SB &éycgtystx%l

The col | g5 is "tERR i a0hang t o m%ép for 3 RNEhiIad-Efbasatbamat g

30 conbi nati omomumittbntvhe; the ReguehtAioh @h PVC s if gk @b kivy theadoller t 0 gi ve the.

col l'ar physica® YS sy %ﬂ@@tﬁrggyh,s’teg g&dﬂd fle@@Rt*’tﬂl&%ﬂ?Eﬂﬁh?%ﬂg%kﬂeedom from
tackness to c I : Normal | y,”
the cr 0S3s Segélt ens1 n i%)érz\éago ne t %ﬁg ths ofl:i !1%‘%%0 Et o ouss h to

five-eighths Otichaabouirﬁ:th nain)omthnc’kﬁess For ﬁallbm oﬂ_t(he ent qum:dn démpleyirg f r om about

three thirty- ecgmbs ptsfe d‘“%?l‘?“ﬁ aeethsz to. 5 mj"
D Th Cleness. SR TR G cg,t“t@wgft% iR né%fghﬁ PR i b

nal ed- caspanat e a'aérkuumhremmdeb hafrpfeaf iedatied clirEnse tQBBofalieﬂaﬁg&[ﬁfg- e| ghztohs of

an inch (about(%r aﬁﬁé@ﬁhl fhthwcellm lsaniggoj efgs ﬂéﬁﬁ;g%\ala in
t hi ckness Ll T ; gﬂﬂ _
The collars arasomel ral eteﬂ&?tre'oﬂﬁtq Dorﬁ?fiﬂ‘dhr( 06t25 %‘ eof the

| ar gest d®Hg AasO tlua(ollirosabum anl gtahepecblhelaelnch (8bdun 0.6hglmich) B‘ycuse omal | er4s

ani mal' s, the éﬁ&% lgféﬂ%le}b paphre%g '%E ue} #lewtshqué& g%}ggl v%‘i% ze of the ¢ |
col l'ar to corr - e
PVC- nal ed- car i P i spbid v gﬁr(}sﬂ? _ IVGE] a 8%“‘ the_I.ater*a~I---""
peri nmet ef0 of - theThQ)sttqamaybekbmﬁtfrmdastmms abmutoréﬁbmmdetcbfe 45 50° rr'ass

of the col | ar 5% rf#c one s“aﬂgﬁms Eamsechiide %’hae‘g@nﬁ‘t’fa%e aorogiiy By use™
of a 45 cl aspdiidy bﬁ:n Birudi o Gelity t&atau?p R atlts sabl & ‘wi t hout
t he need for hep m&d 1;13 tte asitlons arg thdreserizebbyatleit pro@idon off de, a

subst ant Pally “Wohe ﬁlSan Iﬂéefb nﬁrsetbﬁtaetmﬂ neAgolgtile garhamatepor osi5ty ;
control corrpom'é ‘Efg{‘f Lo g’gﬁg‘(ﬁéﬁ r to .curing.
50 enﬁ»ttﬂe pouaiasﬁr eeztsca e .5@ ea$|tdraﬂim ®PERSH igr dry bl end.

m xt uresP((P)f agggothg f h?étthfcammsi r’fhemaglﬁtwﬁtor:;‘fnqg;? senmr Ipeavilivg | nsecti ci de
and a suPface ICICpp a t“ cured
by heating i np%l?# irggeg&r lcﬁfé rLbe u& in czm natlorrtmy %idol?(ﬁl;uded with |
heating to curlngterrperatures to prOV|deerX|bIe strlps The '
conposi tions: are characterized by: t hei r provision of 55 the benefits of
nal ed i nsecticide and a substantially non-vol atile car barrate - 55 '



I nsecticide for control of fleas and ticks on animals. The nal ed penetrates
the atnosphere surrounding the aninmals as a vapour and the carbamate as it

m grates onto the collar surface as a
rubbi ng or dusting onto. the hair of the aninmal. The conpositions serve. as

a reservoir providing 60 continuous repleni shnent of -nal ed insecti cide
and carbamate insecticide. 60 The preferred carbamates which ce
used i.n conbination With naled in the present i nvention may be represent€d
by the forgul a: -3 _ 1,596,421 1, 596, 421 3

3 [err] s ' o mrnura T \/\Mereln Terr]
represents phenyl substi t ut ed phenyly, nap thyI substii t ut ed napht hyl.,
het er ocyclic or: subst it ut ed het RF—90¥€G+N £ ,' . [ eFofqmuiaer esent s _
hydr ogen or | ower. al kyl and N o 5 R3 represents

| ower alkyl. The term "l ower al kyl é‘d herein refers to an al kyl

radi cal havi ng »ma&n{o si x. car bon af oms.-. =The carbon chains can be straight
or branched. T&eﬁtﬁérg fé*mt&l{evhemﬂ,kmbyﬁuthéwm{a rfaphthyll subst@uted gapithel kyl . 10
The subst it ut ed*[SEEMHY stituted -naphthyl radical cap have
10 one or rmre suli;irﬁgtrg.,g,.eserﬁ y 3 enoefoale '§ﬁgt] %"adl cals such as |ower al kyIrg

chl o¥o, brono, fl aae ce,rml“mmralh;k’wsyx,scd hzvﬁrread IaﬁaikyloadxéaDanabnatokyl am. no or

| ower al kyl t hi @i '-'iﬂ?’ﬂ F@IS Thfegf @F%C@fb lﬂl bedare one and two. The -
te"“@ het o ocycli 'he g&fpﬁ ,f’yl' .cilgféﬁ?’ %‘gﬁg Qllclal agrhg%o havllong 15
an oxygen at Omonaoﬁlﬂbﬂa stltaérﬁme!ééte@ﬁ@m@d’dl W@udﬂla Io v chle®, bombhe nucl eus -
15 - - t her dlwbro, ower al@!tmdhsud!smmlu@ é@wehéiaﬁ,wbmylolor lv‘Wea@lkM}Q@dT beer ei n

f,

lrg:‘/\g:sa]t EJ‘ hleg:é‘l" ‘P‘i“tbe of chgﬂf% i"f' %}G};‘e Qfﬁé{%n,%ﬂs&h ;o% I&% such as
: tw e

di al kyl am no, aasrax«.yfmy u;mmswtuu&ummobmle ssossiare i yiento m@ Soic The

preferred nunb Pbs '#1199?1?@'@.? groppssu Wef alkoxy, logerr hbanat es
Shich can Do WG B IR e Gk SRt
2-i sopropy pheny délmm ly iGEIE: Sedl prhaamngw emydnubh efuby| 20
carbamate, -3-(1- néiIWytObﬂpbdnylﬂhmeWbmla% carbamate, -

3- (1-ethyl propyl) 3?3 MNB%& !?gr‘%amate ' :

6- chl oro- 3, 4-xyl e Garbamate, = 25
4- et hyl t 28 o- 3, 5- )65chb t-Nydethyacdwmmee, N- et hyl - - napht hyI car bzsmat e,
N-et hyl - |- - napht lf“ lwwamﬁmnapht hyl car bamat e, 30 .

N- but yI - | - napht hy kg ﬁ ﬁl kﬁhylgacr%r amat ' "~ 30
N-hexyl - | -napht h\y phthylka gmael or onapht hyI ) - N- rret hyI ‘car banat e,

1- (5, 6-di B8/dr onapmw&l l-nlaplrtmtl ammr bamate, . _ - 30

1- (5, 8- di hydronap%ﬁﬁ’lko % _a“t‘t‘éﬁ’llggrwlg&tg 35

4- benzot hi enyl -ﬁ¢methyl carbamate, ' ' 35
| -phenyl - 3- et hyllfnys-aﬂmdreﬁpydhyl Maealh yﬂreirhgdxatcar bamat e, (N N -

di net hyl c3¥ banyl ) e!!lmi ‘%ﬂ%’éﬁg! li 5! ﬁtilmethyyclarbamafe, d| et hyl car ba¥at e;
ioh

3. 4yl yl N ety @ % Sty tbamy) -5 -yl - NN - dimethy!
3-met hyl - 5- lsopropyl Thylcarbamyl ;3 - methylpyrazol Y_ imiethy 20

2- chl or ophenyl - Nmﬁ ’rl‘{:-auellhalna'bmatand 2 2-di net hyI '
1, 3- benzo oxol - °th 31189 amyteo preferred -car bani ates are0 -

|sopropoxyphenyl ,:,?t’he" Hﬁqﬂﬁ@j’ﬁ@ﬁ% ?qf; fﬁd Bb¥matknNown' as propoxur or _

"Semdran” and he m&telﬂyh catbamatéDare 2 - i§opf biyph &9l DRahdhylGasamerl y known as

carﬁ[%lryl " Seqim ;llé bﬁﬂ“slt e edropoxue or  A%enitan’k ) andTHE -c areBahat s of For nul a
' ds fHamate e FRmmAnOHIoNE P8 SHBUN He SEYT bilseitared) apdepat erf’s

2, 9. , 478; 3,1 R catblehatos 3P Borfih 1 and methods for. their preparatlon have been
: ' ' descrlbed in U.S. Patents 2,903,478; 3,111,539 and 3,203,853.
_ ' The:thermoplastic resin’is preferably plastm:zed and in the preparatlon of the
50 °  plasticized thermoplastic component of the present invention, there can be 50
employed any suitable thermoplastic resin which is satisfactorily- compatible with
the plasticizer employed, naled and the carbamates. The various known synthetic
resins which can be used for a pet collar containing the combination of insecticides
of ‘this ‘invention include materials such - as. polyethylene,: polypropylene,
55 * ‘copolymers of ethylene and propylene, nylon, Cellophane (Registeréd Trade 55
K Mark), poly - acrylates such as polymers and copolymers of methylacrylate, N
ethylacrylate, - methylmethacrylate' and ethylmethacrylate, polymers of "vinyl
compounds ~such ‘as polystyrene, polymerized divinylbenzene,
polyvinylhalogenides, such as polyvinylchloride; polyvinylacetals, -such as
60 polyvinylbutyral; polyvmyhdene compounds such as polyvinylidenechloride, 60




The thernoplastic resin is preferably plasticized and in the preparation of
the 50 plasticized thernoplastic conponent of the present invention,

t here—ean—be—-50—enployed—any—sui-table—thernopl astic resin which is
satisfactorily conpatible with the plasticizer enployed, naled and the
carbanmates. The various known synthetic resins which can be-used for a pet

col | cont ai ning the conbination of insecticides of this invention include.
mat e "s such as pol yethylene, polypropylene, 55 - c¢apolyners of .
et hyl'ehe @nd propyl ene, . nylon. Cel | oph#®e42i Regi stered Trade -55 Marld),. poly

- acrylates sugh 1AL RIS VRGP Q! VilRicStaRf iyt AClopbifh&ls of = e
et hyl acryl at e, gm%‘?ﬂ?gﬁdemh aﬁlﬁt v%zté andeuﬁggy,l;:gemﬁg%ﬂﬁ%ﬁdaﬁgﬁgﬁiﬁi&% s of vinyl

conpounds such %&lyw y olyme mers
pol yvi nyl hal og ms g}%&‘ \?E;S?EEF @"6\“ Ak ‘E’f}%@s sugh as .
S|

60 pol yvi nk wrna di lwre@m + ElGneEPl"@-@!Bﬂ vaﬁusrb fﬂﬁ) Firestone

pol yvi nyl i dene®litgs iGha, U.SGX), and PVC homopolymer extender resin “Borden 26OS“

1. 596, 421 available from the Broden. Co., US.A,, and nwttgeq fseﬂ (s'&tt '
mmerctally a axlabl PVC resms re known in u ab

et hyl vi ny§ acet gifslymetsl f¥ | ao r&Q vxrmresandcﬂ.@ﬂ eV'(ﬂ%hChl Ofg de

and vi nyl acet a(:eglstpaldyur:eadnamk a Gha:ld dles Cogn Utﬂe&n);) PystMCS.

Pol yvi nyl chl or (Ijam 'FX?‘( g%ﬁwg g @tw,t‘hsdth@rtheﬁol ymers . -
such as pol yvi Xé Piestio b né"‘g?l ek iCis B wpt erial's.

Sui t abl 1% convdfitiondl Bfethogs. Be&huSeNTHR omputi mqadfaa @he&l amitedinde, fOr - -

exanpl e, PVC the resin diSpetsiving i - sitions sbreqmapasg |nr¢ré|3Fb3r Betth@m&llFPC- 6337" ;
avai | abl e front“P‘i“Po’egf e “PF%;i }Fd""@op"w A pesin. ould i¥er ext ender
resin "Borden lsewgtf 2l the th &‘@aﬁilﬁﬁng% ﬁﬁ;%me the gnenz@@fisrm xtures.
t her eof . 26X her exists: tratiduid famrrﬁetxctha a;e afvaich I‘ssﬁetiaSoraﬁﬁh)RnOV\ﬂ 20n the
art. Suitable iy Emrme%r the . msectvete g@%;er %era tbe &tﬁ c)ﬁ' tgval l.abl e
and incl ude, f : ﬁl&% 135

t ld olid,
(Goodrich Corp. x, In the 'ﬁdﬂ}rents dlas 1zers zdeS)tl:&r, ) and

XR- 6333 @Exxona%mstimr%pnlwgﬁqu rép(tlit/’ggeg tiaeuftealbihe' qdlFs ‘1 And:@ mers2are
al so known i n EHEACHELCS for a-neh £9 [vlivd i Ji-ci de
bt o ane " B R R R i ol L e
conpatibility a’fhaﬂk&|®dsum’e aé gamr arrat es in 15 the resi.n di sper5|ons t he

conposi t3@ns ng ﬂr%ra!rzr thﬁprﬂ “Qf rerl!ne '

i nsecti ci.des V\@ E:é%z R %@; t-‘f?ﬁb? ol kg g;persr ons,
can be made whpie: w.zas einlo de(i‘cﬂdlu edd ue&impade ty thérawikth. OF .
ot her wi se f or néutabletpiastidimsrsstriysis estersaf phgsphonic acid siqh. as Wireesgl phigsphate

prepol ynB#i zedag‘l’e:@'i"ﬁs °§@hﬂ;a1‘°cf‘°@>§t"§(’g b "r‘fltc{jnglgharlﬁe fﬁ??ﬁf:‘?é‘ ds‘i':r"j afm@sec‘%se of> such
onomer s as. st HBataionay ot st il Reab ey e B LIRS

|ncorporat ed | soybéuh dils.qui d before it is ‘pol yner i zed or cured The term

"di spersion” as Ugferi E&érﬁ's suéh as@tasmgeeﬂnn:ﬂcdn&cmmnawbm@%aefnae solid with
a liquiddoa |i cp.mr sk mrcltx dan Itha%cnmboanohsa)fsltd ptdsewr inbensios @itholit changinge .~ 40

enbodi nent s. fPait nierigassandpgsnist her 25
additives co @ ﬁ'& lyj"éﬁfﬁ v‘ﬁf f }b?:?;hg "0" ‘Eﬁﬁgand surface

25 characteris \ranaibt esi red for a pet collar are well- novvn to those skilled
in this ast, and Sumd satiler stihsaupsiidiredi ssyuée.emobrreesmwroptyhemae In 45
addi tion, col osaryenglscansga @mmarlcohtmabr h@é@ﬂtﬂeﬂmm e?sde' lawt he col l ars -

of the present "Plg tb”}ﬁht & gﬁﬁg@ spontble for a N
Pl asti ci zers swrattﬁifyqo QEledat e al%egﬁ Creldhsd StateClrdrh O ep° pamateC resin 730
conponentsgof t balasdnpibsiced tmthctnie df e adliteys émthe dispeesitin. Tiris males pdscible 50 : ;

convent i onal |y "°f“ﬁ°‘ eger. injti) st‘iﬁ’t‘?fatfﬂtwmbt seller bavigns. The -

particul ar pl ag‘t"'fe Te 5-": Pe jf"%I zers e oyed svm I gpend upon the resin
an 11 Conpat g e MBS B ERR p STERE B o
phosphorisg aci. ugllﬁ orifeaétive Gtk the otHa e disper rQﬁ)t ghémeih pht kalic

acid such as dfmthnl ofphtdﬂditlat Bto ﬁlownécasstaeemorss;m whigh ptefieystdy oflud85 adi pi c

aci d, azal aic 8£FH 'ﬁ%ﬂ dray hﬁ‘ r cﬁ"adrpﬂ“? desirg dél‘i"%ﬁ and
rac’tens i s are obtdine the aponza lon o t e durin he curt

trimellitic ac %&Q‘rgpgﬁ' Y € tompold E

pl asti ci zors a dh@pmntd:medelmylheﬂﬁng)t era(ﬂré’leﬁthc ngnedi ents such as 60

stabilizers, g ds Whlfm af m%&h'd ag the surfgcp omtyeroinm@om nentincan pe

i ncl uded in th 15 é"f @ﬁ%c éuthb §E@%mt %ﬁ’ﬁil R Q&Ceﬁgﬂangr ng 40

f undanent al pre&&mm@&oha o Qhlori dthes i lsZﬁflﬁeu’%éd?Th poradityi oxi dant s
and agents which protect the resin fromultraviolet radiation undue ' :
degradation during processing such as casti ng and extrusion, a wide variety"
of which are comrercially - : -




avail abl e. 45 Some stabilizers such as epoxidi zed soybean oils or
epoxi di zed octyl tallate 45 serve also as a secondary plasticizer.

Stearates including stearic acid and -
exanpl es of |ubricants which can be used. Because of the 1 ow vapor pressuie

of nal ed; which is-believed responsible for a relatively low rel ease._r
the nal ed rel ease rate f rom PVG nal ed- car bamate 50 . collars is enh
by the use of an additiye’in the dispersion. This nakes possible 50

effective §lea control at |ower initialsepglied concentrations and a cellar

havi ng mpo thus inciude_one o ich a
ﬂﬂgté leh ‘érnglerat éﬁ%ﬁtﬂf

surface porosi ﬁ dor p &t sol
di spersion or nix used in formng t and hence 55 must be
non-reactive wth t ot hé'ﬂm onent’s O'f«“-'-*-"'- he &R PErsi on ofC mi x. The main
55 functign of the f"ffa a nﬁg provi de a surf% e porosmgg( whi ch

pr ef er abl y i ncl udes RS ext en Ing part way intQgthe bodyo9f the col Par
The desired surface beéravaaetbldetiydé i cs ar e obt ai nEld—Jaylthe \8&900& zation of the
addi tive during the ditipmepgetaldeydel. Hence the: ad 4 i ve shoub¥ conprise one
or nore cgnpounds -mmh@,&gﬂamehydpmllng poi rfsgat or beghkew t he curjpng

t enperature of the rchbrddibromoacetaldehyde 60 Corrpouzsds whi ch 1@age suitable as
the surface por05|t)br@mvm°ma°¢§@iﬁm¢ﬁent in PVC redgns whichlare cured at a

t rature in the raNERORSPPHY: ween [err] and [#P]° ([err]'%nd [err])

pl‘ efer abl y are algghyedgs skt R8htfol lcoMBdnel & YiclREE NS spiRkbi@irdid1g br oni ne
or chloriise, t hdedurigintagr combingtiondh an adound suffident 1o ﬁhﬁxcam’r&% mtosxty 5 15

1, 596, 421 by its vaporization dftt!rmg curing of the dispersion wheraby g%s t hus
ar, c a
ncruie one or RS AR P Gepel @ﬁm&hgaﬁm‘?ﬂ ’E?ng poi
t enper at ur e as céfifol Eddigohent sed depends on the density of surface o gs

[err] chl Mr oac eumgomghl;qg en the particular procedure used fork@fng the resin, it is ger@fallH

di chl or oacet al &gﬁmgut 0.8 to 4, p{leferably from abou ﬂ?gzo 3 wt. percent of 8@ dispersion.

chlor al invention is illustrated by the f%l Ring. Examples 103" br omoacet al dehyde
176- 221 80-.105 di br.onpacet al EbeAnMaEEl ... . 288

153 br onal A mixture in parts by weight of 346 “ 174 10

br omodi ¢chjsor oacgigl gggtﬁno olymer dispersion Type A’ “Fireste %ﬁc-6337” - 40
chl or.odi br onpacetzl ﬁiﬁnogolzmer extl;nder R ygg B (“(Borderl S™) )

br onochl or.oacet I§L3de dsthylhexylphthalate 33 o 112 2-br ormopr opanol
229 109 2 5. he:gsﬁﬁ?q&ﬁ ea‘%ltg cdgnt rol conponent is included in the

synt hetl C30r esi nrg 91;5 naled (m &£- QQmalidﬂﬁ:Trée%l b;{bsp?}{ateanount suf fapci ent
to produce surfacse ponfmmowsltyl&m l¢dnﬂ;oti g. badmodithbroacagdehydd) ng of .t he

di spersion wher @& 972% hS'!Y# - metmé%@snaﬁpa@@é) gyd amarphgusrsilice ef f ect i ve
to control fleas thrt B‘erl od of at |east about 90" days wi t hout
form ng dropl et@m.oon tbiae strl p. Wiile the anount of the porosity control
conponent to be u ed d ends on the denS|ty of surface ) enlngs desired 20

and somewlat off*3'iE ytt 't‘ﬁ%‘ ﬁﬁﬁql 0f the plastish nessactered i n, i s
: av mm

generally 20 mnaze@ﬁ 1/8 B bé‘é?th rﬂoﬁlgéAtWt per.cent
of the di sper sfilting mﬂ’heasmpmexmmbh 20Q>°F|(93I°Cl)sﬂ‘hahedd bgs minedxitellyblawdmg Exanpl es.
EXANPLE 1, cA i %“5“@. oAl dobs g;.%g ed.!.’”ﬁ- a2 Boved throash ;% e ppol yger
di spersi OW Res fnthu §§l E hi 533.2‘3)’ ed at or svelet?le%zrm '
hormpol ymer eXteﬁipdt&fur m—’fyspla( %lﬁBCﬂfbﬂa Soling was then

-2 et hyl hexy hid me@t‘sebg% ??dzfeddldeq (éﬂ°§l\e @46000 CI um and

ool tempora eégfﬂlxoi ?%ﬂ r(mn ddu 43 2 -

C ste at e. temperat

dl cMi or oe hyl bR Aed on fillin rﬁtship%%meo&dsw Suring R .rn% corrponent
(e g. br onodi chI Ommusetoalt fteBcﬁ)ﬁlg and <coolimg |sh hmq}y(]dmnthyl -

LAY

2 @2 h f-th

iyl car bamt g :z'@g@::a%m alsos gzqyp e.%;fﬁ*;?%f A P,rs:a;@ﬁc%'ﬁ;f& fgipo. 00 tota
_ _ weig t°‘,



35 was thoroughly triturated to forma plastisol. A portion of the.
plastisol was netered 35 to a machined alum nium open-faced cast nould
havi ng a cavity 3/8"-(160-—+—A-wdthx2:~—(532 nm) in lengthxl/8" (3 mm in
dept h:~Tenperature of the nmould at filling tine was approxi mately [err]
[err]. ThQ nould was inmediately placed in an oven and heated to 310-[err]
([er]- [ ) by means of hot air and radiant 40 heat. The toul d _
cont ai n\I¥g/ t he di spersi on was noved through the oven over a 6 40 ninute
period. Fhys, the dlsperS|on was nai nltg;ysla@,d at or above the euri ng ¢ .
terrperatUTe o 31IU- [ETT] \ISLF—[erw Tﬁﬁ)égbom 6T Ut esTCoot L) wase.trhen
started, the t t i“dly to [err] ([err]). within 30
seconds. The cﬁ?@gﬁget% i‘mPG,l Qgi S di atel y thereafter removed fromthe noul d
and cool ed 45 34.19¢ ?ﬂqp ymesodispeesion dResin (Tiype A'I(HElretsmge §FPA®3f) t he col | ar
was roundgd due tgé) Y _et rgﬁ)‘ﬂf i;‘gé’d?ro‘f"ﬁ’éd'”aﬁ"f(l Berdey 24089 noul d, thedéhape
bei ng retalnedé &1 si-$S of the collar after_ curing an

cool i ng showed o}se rtallcmdl ndlzirlets tat oﬂvders(di(b#i@rhy wt)2 2 o chl or oet hyl

phosphat e) COﬂtlglgg Gﬁggscﬁ@me'byllla? t"ém"b’e w1 phosy a% de%
| sopr OpO)fUpheanSD Igu ls&é’tﬁﬁl}f h%o ﬁ ‘H:ﬂlp (9 an jp ysnhca vei %ﬂ .%
50 (10%) 1n dust ' :

6 EXAIVPLE 2 A fixdtdre In parts by wei ght of 34 19 PVC hom)pol yner
di spersi on Res!®M%yp¥ala ("Firestone FPC 6337") 16.54° PVC honopol yner. f."‘,‘r
ext ender Resi nWMero& S’ Bitnoited. to2f006"a) piBstisol: A patBorGaf. the plastisol was

2ot horpeiidi el Mol IR, (b e Bt LA o o

epOXI di 248 oct JE UEES bt S b0 T8 B ke b dS AL RoRoptRbieR (5050

wt.) 19.90 naNedn(tHylmatbhy tel:o ent tdbbmrvm t 2 -..di chl’oroet hyl phosphat e)
2.30 surface por osity.control. corrp,gamp £8. 0. br onodi chl-or oacet al dehyde) -

10 - -8.30 Ametul‘eSmnﬁﬁf)By(yﬁbl&nyl N -+ methyl car banmat-€'('90%- and am)rphous
silica. 20 (10%.00n Pd@srtonfogﬁl &Cisp@idion tRREAITYWOR (hisvstonlg Pby-6b37hf Ur at edoto
forma plasti sdr7 90 A BY ertdxeen MeraResinskybe BaASDmowhdidd4i'Nt o a col |- ar :
3/8"x21"x 1/8" gg) 3 omﬁz‘:ﬂfg"“’ﬁg’ Exarrple | . Anal yses of 15- the col |l ar
after curing angogoQhiciig a'?nh 36 SoWakS M50-0% Wiwigt hyl 1,2 -dibrono .- _-_15_.'
2,2 - di abl oro 17.56t hp.ledmmmsqhblatb tibrdae ~ 2B dickietogihyl Progiheke] he 2 - 25

i sopr opoxyphenyIIP&l ﬁ% !OS Pe@ﬂ'?tent ‘to be. 7.4 weight' % EXAVPLE 3
A mxture in paft¥ 0 il at"' 37. 00 ‘PVC honppol ymer' di sper si on -
Resin Type A (i@ooes&tane FPG 6337 ) ~2017.90 "PVC honogol yner ext ender

Resin Type B (3 AGRAg ddhaiot $75off o ths‘txgolekhﬁ(drh&?(w Wehd@aad 44
epoxi di zed oct mbulial ih@taccolarOs” xma*xzs"t(mxa 3znmncasstm tedl., oulykeros (50360 by

w.) 25 Sojlar pltgreurin showed the imet or oet hyl
phosphate) %&?%}\?s ?gj%ﬁg f@ﬁﬁ?ﬂaaﬁeﬁ‘f{“eﬁt “N- et hyl -
- napht-hyl car banat e ¥100.0 OE(%gi orou pe?E'%rlturatedtoforma
pl asti soI A por f col |
3/ 8" x21" X1/ 8 401, ‘%@‘2'9‘ ‘L g 'Ai\xﬁ 33%: ind, usipd é’g&%‘ poBa oo B,
after curing a Rggm-y‘;ng h;;;gsrun,glppéegw a brom) - 2 2

- dichloro - et1|1 pm:s &‘i.i@rs,sp smeryghta(€L ordel: nde”)qepten? of I -
napht hyl- - N - l«ﬁét?hﬁ Ze wlb' 'élalaw BOPY, 2" wei ght % COVPARATI VE. EXAMVPLE |-

Fol | ow ngot he p @ﬁe P m‘;’%ﬁ{ 3" 5(.5'3 g NG I astisol dispersiodd 35 -
consisting in PAIshS daled WEinSth %ﬂggmhyﬁmgphg&)sperm on Resin .« #

Type A ("Firestore~FPC 6337") (a)” 17 23 PVC honopol yrer ext-ender - Resi n _'_f
Type B (" Bor deHO9B0%o (b) .16. 27 ~di=2-ethyl hexyl pht halate (DOP) . "}
C : was thoroughly tnturated to.form-a, (p!astlsol ‘A portion of the plastisol’ was = ' «"’
45 moulded into.a collar. 3/8"x21”x 1/8” (10x532x3. mm). Analysis.of the collar after = 45 - - =
" curing and. coolmg showed the content of the dlmethyl 1,2 - dlbromo 2 2 - o
dlchloroethyl phosphate to be 22 weight %. L s

. COMPARATIVE EXAMPLE 2 : LA
Followmg the- procedure of Example 1, a mixture in parts by welght of _

PVC homopolymer- dlspersxon Resm Type A (“Firestone FPC:6337") ' - .50
- .PVC homopolymer extender Resin Type B (“Dlamond PVC-7—44L”) :
di-2-ethylhexylphthalate - _ ,
 epoxidized octyl tallate - - ' _ _
calcium and zinc stearate powders (50—50 by wt.) : '
55 2 naled (dimethyl 1,2 - dlbromo 2,2 - dxchloroethyl phosphate) .. - 55

1000  total

O;%

50

N oogoge
oW




40 2.34 epoxidized octyl tallate (EPO .
40 0.94 calciumand zinc stearate powders (50-50 by wt.) 27.60" nal ed
(dinmethyl 1,2 - dibromo - 2,2 - dichl oreethyl phaosphate) 100,00 total was

: . , ol Vas
thoroughly triturated to forma plastisol. A portion of the plastiso

45 grmﬁl ded into a collar 3/8"x21"x1/8" (10x532x3 nm). Analysis of the
collar after 45 curing and, cooling showed 'the content of the dinethyl {,‘

- dibrom - 2,2 - dichler.oethyl phosphate to be 22'wei ght % COVPARATI VK. .
i - “ g5t one

wei ght of 50 was SKorcughky Ui p Q0P RO kY TEr g%s)gﬁrm 0T REST rﬂ‘gp_?-ﬁ:—(—_-ﬁ—r—ge

FPC 6337") Spukisd ﬁlfogv&nghm@%ﬁ%'e GRS, @g’gﬁggﬁ t*%g ﬂBo)E%E% anond

EXAMPLE LF@BI Lowi ng” the procedure of Exaggdse 1, a mixture in parts by

: : (€ TUXIIZXT a Il at e
PVC-7-44L%) 18. The collacalen seyvgson batng alvad g oment Srd Al ﬁ!ﬁg Yta
1.0- cal ci um and?7 %@%P%@X@?@PM%W%@% by wt.) gS S nal ed
(dimethyl 3,2 - dibromo - 2,2 - di C-hbﬁl\ﬂﬁiﬂw phosphat e) 55 100. 05
t ot al 7 ‘A mixture in parts by weight of .1, 596, 421 :

' i : a isol .- i f the plastisol
7 was thoroughl ysddsi t ed to form a; plastisol A portion o
vas moul e n iticohGRIR R U e s e e © 1
Anal ysi s O-B t he B$BI ali-2athymexylphthalac: andRcdlo PR 8TRER content of .
di net hyl 192 - diztggormmsidi@,dzoct_yl dillete| or oet hyl phosphate to be 16 wei ghty% 5
EXAMPLE 4 18-25'- ;:Il]céléxmdiangtﬁullgl sztearda}te powders (50—50 by vieight)ni >l<ltur_e in parts by
wei gt of 36.05 2HWC s B&M@Gmﬁdxgﬁﬁgkﬁ%‘é@%ﬁf ! gﬁgmaﬁgf':' ) 2605 )
FPC- 6337"),,17. 44 5.0PVC Hisapogpoksphetyl eXt SRR cdfbihdie d aﬁa ph’ﬁ%ﬁ‘; ic} |
16.88 di -.5-‘et hyl hexy%ht hal ate 10 1 2.36  epoxidized octyl"Tal |l ate
10. 0.88 cal ci 0p@ngegi NC St earate powders (50-50 by weight) 19.25 -na] ed
(dinmethyl 1,2 - dibrom - 2,2 - dichl o‘roetzi)l/lmphosp_h;:elaé#ﬂ}4 piug gge , :
rosity controfas Bghbin trityirated. to flamo AOplastishl. CA | fRFRACSH @ e{sﬁ -3 -
Pgdpropgxyphenyt Z“E?fg?“w 3%43/82%%%@%(&%@@% sy agimBxphple 3. Salyss of 15

+ aft ing and curing showed the dimethyl 1,2 - dib a9 .. :
10% -20 dichloroethyl phosphate contentg.to b Y 1bromo - 2,2 1

5
. . g _ 3 _ 16.2 i % h -
100. 00 t ot al: wai¥Pprdpexywhegiyl y Nt + méthyl ab®dmhte f:faﬂﬁrfﬁé? ;ﬂéﬁ@igf?%;ﬂ ot t i onZQ).f_
the plastisol was' noulded into a collar 3/8"x21"x1/ 8 532x3 nm) as in

: si hbak: FHu? di ng and curing showed the
Ei(ﬁen!cﬂh; 11§nal éi tﬁrg%ur% @%ﬁb&%ﬁﬁﬁ%tl chl oroethyl phosphate cont ent to
be. 16.2 - yei gh 2-‘3‘1;) homepelynter dispersion Resin2Dype JOPFBROLIEPEsh N - net hyl
carbamat 62Lont e ot of B l:@ﬁ?@fmgwrmls( ,RordenﬂﬁnSé?'l_n parts by2s
wei ght ‘of 42.33 34C gp@jam J@%rtalgﬂesper:si_o_n Resin Type A ("Firestone FPC
6337") '25 - 2AQ447calciidCa ayd1€ povadeEs561E30 3ewdighnType B (" Borden 26080)4
ca rum a8 21 n 8 TR S Che s BBisiatn (ol ey

I zi nQ.gat eal g - X _
(1:aI2_0|_ u(rjnl 'gpg"m) 4Qés?zeﬁ%di%]lf?’gr;Q%ygpﬂos’sﬁaﬁb&mﬁ .W?“d_anmi'sus Wifhf ace
pbr'oéi'ty cont et opent (e.g., dibromo - acet all d'ehyd'e)_ - 30 2. 080 2
- isopr o_poxyphwtﬂr-- ‘met hyl carbamate 90% and anor phous-'silica 10%

_ i stigol.. A portion of
100. 00 total waesthoRAENY Gitkdatdd! dot AFRtEH ili@ol.f mg’; g&;%&aﬁ&' Stiso
the plast¥Psol mawdebntormmolled” 1,0,/ (WRBIZE mddy, aihp (I@Analyéigg 532x35m)
as in ’Exarrpl e ﬁ?h? rll%%‘ :%%#jmg ay qun? d‘ootlvt_tbﬂleaﬁmﬁhylm dibiogyoa .hCU“ ng tent
) 0 be /U weight quqom nten
showed the. diwet yl ar%amatéekmm!‘#o be ;).4‘%!eig Ht‘%/?ﬁﬂmzo?? P )ﬁm.l ?E)grr;? e
to be 7.0 weight % and the 2 | S.O.gLOEF;t?XYﬁ fegy"' - N--methyl carb
SN i % - Insectici icacy of Collars C
Q‘aﬂfent t@ be _2'_41‘_h\éleu|1_sg&11cida? efficacy of the animal ‘collars of the present’ invention was 40
L - determined ‘using animals confined to cages wearing various collars. The animals
e~ - - were infested with fleas or ticks on the same day the collar was applied to the
e . animal and periodically thereafter. The number of surviving fleas were counted
_ after each infestation. Control animals wore collars containing only naled
45 (dimethyl 1,2 - dibromo - 2,2 - dichloroethyl phosphate). ... T :
. Three groups of ~dogs (6 dogs per group) were provided with: collars from
Example 1, Example 2 and Comparative Example 1. Each dog was infested with 50
fleas (Ctenocephalides felis) biweekly for a total of nine infestations. Flea counts
.. Weremade at days |, 3 and 5 post infestation. The data in Table 1 shows a.63—66% -
50 greater reduction in flea.content on animals wearing the collars of the present 50
. _ Invention during the first nineteen days of the test period. The number of fleas
~ present each day was counted. o : S :
The data in Table 2 shows the results of the entire test period with a 26—57% .
greater reduction in flea content on animals wearing the collars of the present

- 55 invention. The dead fleas were counted in the pans beneath the cage of each dog on 55
: days 1—S5 after each infestation. . .

!
N

45



I nsecticidal Efficacy of Collars 40 The insecticidal efficacy of the
animal collars of the present invention was 40 determ ned using ani mals
confined to cages wearing various—collars—The-—animals were infested with
fleas or ticks on the sanme day the collar was applied to the ani mal and

periodically thereafter. The nunber of surviving fleas were counted after

eac_.-' kpf estation. Control animals wore collars contai ni ng onI y nal ed 45 -

(di yI 1,2 - dibrono - 2,2 - dICh| or oet hyl phosphate) .

45 ee groups of dogs (6 dogs per' grsosumi were provi ded wit-h coll args from
Exarrple1 ‘Exanpl'e Z and ConparatiV Te T. Each d0g Was TNTESTe0hi th -
50 fl eas (Ctenocephal i des fgll 1Y tal: of-nine infestations.:
Fl ea counts were nade at dag’lser%%e gban %stea?/n sta¢¢mtaﬂhe data in '

Tabl e I shows a 63€6% 50 Exagmlt er redtﬁotmmml n fl eExempieént on ani_mal s

weari ng the collar® of the pr £5ent 50 mvg‘r{glon during t‘gge first nineteen

days of the test pe_lfl od. The ggnber of fleaqpypresent eac,;hl-,day was count ed.

The data in Table 3 shows theoB8®sults of th® entire testd.jgeriod with a
26-57% gaﬁat er redlﬂctl on in f|‘§£ ‘content onp—ani nal s. wearr-rag t he col Iﬁ)rs of

t he present 55 nventi on e dead fle '§7were .count. egcgol n. tthe pans

beneat h t he cage 0*9 each dog o0 55 days 14h7after each jgaf est ati on. 8+

1,596, 421 L ——8 TABLE I Aver age No. of

Resi dual Fl eas/ Dog . Corrpar ati v@%b%’&a‘ - ﬂpl e | 21L00tRL Exanple 2 Y“’

Exarfpl el 5 * "Dogs infefled at day 0 and’ day |4 - . - ,
51 TAB -0.83 . 15

683 3 15 0.83 . %Ea? : 2.11 5 '

Average No. of 1 : : '

0..33 0. Q)ay g 3:?2,[)‘?6 ~ Com ara@i&e.

1.83 - Infestatﬁn67 Count . . Example 0 ' Example2  Ex '

1,83 2 Y 0 1. 17 15 ‘%%C;, 50 19 223 5(6)’21

1,17 31.83 6. %é%gnal e 84zg§tal Ty 21. 00 t%ﬂal

Dogs i nfested at éy 0 and 714. 15%97 :

TABLE 2 S : 5'{—-% ' _ }Z(S) o 156Aver age Nm7 of Dead .

Fl eas/ Dog_Day - — - . N arative

| nf est at g%n C&nt —é%ﬁnpl e Ilgz EXanﬂﬁé 2 ' -C@gmﬂ el 0%,

1-5 . 122 112 1_13221'8 1200 8.0:.14

15-19 .24.3 U177 2 2—— ——20 28

29-33 - 22.0 20.5 1770t0tal 11714&)3&(22\1 1128 totﬁ?’ 47

19.7 9.8 - 57-61: - . ..17.0

16. 2. ] 10, %stlﬂﬂted pans cleane?ina%gertently " 16:5 S 15 2 |

6.2 25 30 18 4nother comparatiBes8® individual dogs e Bitted with collars¥fond 30

11. 2 Exa@ﬁleg&, and 3 md1v1®glly_|_@ged dogs were 1fgteg with collars from 5

8.5 112 Cog_;ilggu lZamplez Thed emfested at days§ and 29 with 50 ﬂea23 0 177.0
. li number of residual ﬂea er do

total -~ 141. Ff Eﬁn SR almfeﬁaiohn‘meetdxa £ Rfovin iRaARY 3 Nadvertent!y.

I n anot her conparati ve test, 9 individual dogs were fitted with

col lars fssom 30. Exanple. 4, and -3 |1‘)Qm@§lually caged dogs were fittsgd with
coll'ars from Conparative Exatqetage No. dihkesidiog/FlewsiDegi nf est ed at days 0, 14

and 29 with 50 fl eas per dog (Ctenﬁgagg 1ides @“"’The nunber of

residual fleas per dog det erm var-i o'u S post i'nfestation. The
data ares4phown in Table 32 35 - 289 - 4.67 TABLE _?.’,_".-g\
35 Aver age No. of Resr duaI4 FI eas/ Do%iﬁonpar atl ve (2)-3 : P
L e S 20 - "
45 ‘ 16 06T 10 " 45
: . _ 18 022 0.67 .
21 0.11 0.0
24 - 011 067 -
S c 28 © 00 033
S0 29 — — 50
: C - 30 1.89 1.0 R
32 RN -2.0
35 10 . 2.0
o 38 - 0.67 1.0
55 X 42 - on Lo § 55
| 989 Total 18.34 Total



Day( ™  Exanple 4 Exanple 2 0 40 ) >
2 é&’ c 4.67 40 4 0.5.
2. Qlag. e 0.0 0.0;.10 . 0.44 {1
2.0 14 - - 45 16
Q 1.0 45 18 : 0.22
d 0; 11 0.0 24 0.11 @
3 0.0 0.33 50 29
- e SPssidn - 189 5
‘ ﬁi)gcy ofdthe ccl)(llarlsehof the }I mventlo_rll_ were testedfon (éog?
in este rown dog ticks {Rhipecephdlus sarngu er ol residua
live trck the numb%r of live atfach,;d ticks pgr gslv% g g@i@éetermmed 18. 34
t al 9 per post infestation days. Each dog was infested wikh 50 Gicés’dt day 0, 14, 28
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period of at least 90 days.
© 45 3. A flea and tick control collar as claimed in Claim 1 or Claim 2 wherein the 45
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o /Rz '
-
R'—O—C—N
R3
wherein;
R' represents phenyl, substituted phenyl, naphthyl. substituted naphthyl,
50 heterocyclic or substituted heterocyclic, 50

R? represents hydrogen or lower alkyl, and

R? represents lower alkyl.

4. A flea and tick control collar as claimed in Claim 3 wherein the carbamate is
2 - isopropoxypheny! - N - -methyl carbamate.



formed froma dispersion (as herein defined) of a heat-curable synthetic
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2. Aflea and tick control collar as clainmed in Claim1, the strip having
been' fornmed froma dispersion (as herein defined) of a heat-curable

- ace porosity control
corrponent that is non-reactive in the di- sper sion and has a boiling point at
- ow t he curln erature of the resin,- whi-ch di spersion has
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period of @tf %;a gé) rol gollar as claimed ig Clayt § pherel Hi SPPEREBnt rol ol I ar as
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subst?tut eg rth%?@;igp &““%WI&“%%W prE LS A from3at or gbycli ¢ or

éllly non-volatile
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