PATENT SPECI FI CATION (11) 1 533 149 (21) Application No. 26410/76 (22)
Filed 24 Jun. 1976 (31) Convention Application No. 592433 (32) Filed 2
Jul. 1975 in (33). United States of Anerica (US) (44) Conplete

Speci fication Published 22 Nov. 1978 .(51) INT [err] AOLN 9/36 17/08 (52)
| ndex at Acceptance ASE 1A1& 1A2A 1A2D 1A2E 1A2J 1A2P 1A2X 1A2Y

1A3E 1A5B2 .1C15B3 1C15B4 1C15Cl1 1C6A2B 1C6C (72) Inventors: JERRY

PETER M LI ONI'S LARRY, P I | TI ON N

o, 0 TErreTEATENE SPECHICATIAN crobonrt 533 149
AMERI CAN CYANAM D COVPANY, a coporation organi zed and exi sting under t
| aws\of  @he(Zd) AnplicsronNp 6410578 t o 223t Filed 34 gwn AR i ca, of(1Bel AeERvST
Town \ﬁT if (AdGeaventiom ApplisatidudVe. 3824838y, (BR) Filesl 2Sub 1105 inf (‘ Ty
decl br e 't he(33h\ibnied States bOAmeHéaqUSye pray. t hat a patent. ng
us, @nd Lhe(4apidompleby/spstification Publistied 22 Moberoper f or med, to b
describ | BIRNNTRY 2t head1d d/99M-@g St at enment dI . 5 Th'i_/\;I
to a resky . kL] f.aining a pesticidal agent- whiQ
for the'll‘!.‘g’ﬁ rgﬁﬁgéggﬁu&em%ﬁg%zw aAp tegs aagy ce{zx, and ot N
O, O -Tetranethyl QARKX- tIAXi lm’;ﬁahiglgakrﬂeclphmsphorot hi oat

" '1C15B4 '1C15C1 1C6A2B 1C6C
(72) Inventors: JERRY PETER MILIONIS
o ' LARRY DEAN SPICER

(54) RESIN COMPOSITION CONTAINING O, O,
S " 0', O'-TETRAMETHYL
0,0'-THIODI-p-PHENYLENE
"~ PHOSPHOROTHIOATE

(71) -We, AMERICAN CYANAMID COMPANY, a coporation organized and
existing under the laws of the State of Maine, United States of America, of Berdan Avenue,
- Township of Wayne, State of New Jersey, United States of America, do hereby declare the
. invention, for which we pray that a patent may be granted to us, and the method by whichit. -
§ is to be performed, to be particularly described in and by the following statement:— . s
This invention relates to a resin composition containing a pesticidal ,afent which is effec-
tive for the control of siphonaptera on.dogs and cats, and other animals.
0O, O, O', O'-Tetramethyl O,0'-thiodi-p-phenylene phosphorothioate is disclosed in
- United States Patents No. 3,317,636 and £459,856 as an insecticidal agent. It has been
10 prepared as rubber pellets and plaster of paris cubes which were floated in water at breeding 10
sites for mosquitoes. However, these latter preparations have not been especially effective
" for mosquito control.. . . . : . '
This invention provides a dry blended extrudable and extruded polyvinyl chloride resin

compositions containing as the essential active ingredient, a pesticidally effective amount of.
15 0,0,0, O'-tetramethyl O, O'-thiodi-p-phenylene phosphorothioate. ' 15
“The compositions of the invention are generally prepared in the finished form of extruded
flexible sheets, strips, swatches:or the like, and are particularly well suited to use in the
manufacture of pesticide, especially siphonapteracide, collars for pet companion animals, -
particularly dogs and cats, and farm animals. ) , _
20 - The polyvinyl chloride resins which may be utilized in the preparation of compositions of 20
this invention are solids at room temperature. They have a weight average molecular weight
of from 60,000 to 280,000 as calculated from the inherent viscosity by the Staudinger
equation, and an inherent viscosity of from 0.5 to 1.2 determined by the A.S.T.M. Method
D-1243-58T ~ Method A. In this method inherent viscosity is determined on a solution of
25 0.2 g. of resin in 100 ml. of cyclohexanone at 30°C. 25
The resins which may be employed in the manufacture of the compositions of this inven-
. tion are poly-vinyl chioride resins characterized by the above-indicated molecular weight '
and viscosity measurements. . : - ' .
In accordance with this invention, it has been found that dry blended resin compositions
30 ' comprising a polyvinyl chloride resin having 2 weight average molecular weight of from 30
60,000 to 280,000 and preferably 80,000 to:230,000 and an inherent viscosity from 0.5 to
1.2 and preferably from 0.67 to 1.07 and from: 13 to 50% by weight and preferably 18% to
50% by weight.of O, O, Q', O'-tetramethyl. O,0-thiodi-p-phenylene phosphoro-thioate,
N are effective for the control of insect pests, particularly siphonaptera, (fleas) such as
‘"‘l'. 35 (thno:cephalides canis) and (Ctenocephalides felis) which infest companion and farm ani- 395
" mals, : ~ L : .
o . Surprisingly, we have found that 0,0,0,’O’-tetramethyl O,0’-thiodi-p-phenylene phos- '
- phorothioate is not only a superior pesticide, but also an excellent plasticizing agent and
may be used exclusively as both the pesticidal agent and the plasticizing agent in the
40 manufacture of the extruded and extrudable compositions of this invention. Preferred 40
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plete the collar. Sheets may, of course, be cut into strips to which a buckling device may be
appended and a collar prepared; or they may be cut into strips and coated on one side with
adhesive such that the strips can be secured to the inside of a conventional animal collar.
Unlike many of the tpest control collars and devices presently available which rely on the
20  high vapor pressure of the pesticide to achieve pest control by fumigant action, the phos- 20
phorothioate of the present compositions has a very low vapor pressure and achieves
control of insect pests, especially fleas, by topical action. '
Advantageously, the compositions-of this invention have a very low mammalian toxicity.
They have not been found to cause cermatitis on cats, dc;%s or the like, when used in contact
25 with the animals coat for an extended period of 9 months or more. Moreoever, they have 25
been found to be effective for the control of fleas on cats and dogs for this period.

- In one of its aspects the present invention provides a method for the control of siphonapt-
era on dogs and cats comprising attaching to the dogs or cats a flexible collar formed from a
: flexible strip extruded from the novel pesticidal composition.
30 This invention is illustrated by the followingle)iamples.- : : 30
Example ’

Preparation of PVC-0,0,0',0'-Tetramethyl O,0O'-thiodi-p-phenylene phosphorothioate
Extrudable Resin Composition. .
. One thousand grams of Diamond 40 PVC resin, inherent viscosity 0.80 determined by
35 AS.TM. D1243-58T (Method A), weight average molecular weight 120,000 (number 35
average molecular weight 50,000), is charged to a Prodexhenschel mixer along with 5 g.
‘stearic ‘acid, 2 g. of carbon black and 20 g. of “Thermolite” 831-di-n-octyltin maleate
olymer PVC heat stabilizing agent (““Thermolite” is a registered Trade Mark). The mixer
is run at high speed (3600 rpm) until the temperature of the mixture is 175°F, 930 g. of
40 0,0,0',0'-tetramethyl O,0’-thiodi-p-phenylene phosphorothioate (90% potency) is then 40
added and mixing is continued. - ' C
When addition of the é)hosphorothioate is complete and the temperature of the mixture
reaches 200°F, the speed of mixing is reduced to 1800 rpm-and the batch discharged. The
hot dry blend is then cooled and ready for extrusion.
45 The  extrusion composition is then charged to the feed hopper of the extruder and - 43
' extruded through a horizontal ribbon die having a 3/8 inch wide slot 1/8 inch thick.
Extrusion is accomplished with the mixture heated from 250°F at the rear feed to 330°F
at the die zone and an extruded stock temperature of 163°C (326°F). This extrusion is
conducted with a head pressure of 300 psi. Circulating water is used to cool the feed throat
50  under the feed hopper as well as the extrudate exiting the die. 50
The extruded strip is then cut into 2 foot lengths to which a buckle is attached. '
The animal collars thus prepared are free of secondary plasticizing and insecticidal agents
other than the above-mentioned phosphorothioate which amounts to 47.5% (42.8% real)
. by weight of the composition. ' '
55 . The above procedure is repeated using 1000 g. of the above-identified PVC resin (inher- 35

w ent viscosity 0.80), 20 g. of di-n-octyltin, maleate polymer, 750 or 800 g. of the above said

T e phosphorothioate, O or 2 g. of carbon black, and either 50 g. of dioctyl phthalate or 150 g.
; .of eﬁoxidiz_ed soybean oil.

< “The above compositions, all of which provide effective, easy to process, siphonapteracidal

60  animal collars, are reported in parts by weight of composition and % w/w technical and real 60
for the phosphoro-thioate. : :
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35 . | 35
Example2 .

Effective levels of 0,0,0', O'-Tetramethyl O,0’-thiodi-p-phenylene phosphorothioate as a
- Plasticizing Agent for Polyvinyl Chloride Resin ' ,
40 Following the procedure of Example 1, resin compositions are prepared which are free of 4¢
any secondary plasticizing agent. Materials used are reported as parts by weight. Data
obtained are reported in Table II below. In the preparations reported the above-mentioned
phosphoro-thioate is technical material 90% potency. :
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phosphorot hi oate, O or 2 g. of carbon black, and either 50 g. of dioctyl
pht hal ate or 150 g. of epoxidized soybean oil. The above conpositions, al
of which provide effective, easy to process, siphonapteracidal 60 animal
collars, are reported in 3 ' Tt '

and al 60 for the phosphoro?thioate. 4
1, 533, ‘ 4 4 Ta ble | Siphonapteracidal
Co tip

5 un ‘Parts by Weight Polyvinyl ¢htforide
100 6 \LOO 100 100 18333149 (| nherent Viscosity 0.80)
10 D -n=CcryrTim 2 Z Z Z nal eat e

pol ymer Stearic acid S Exardpls 3 0.5 0.5 0.512
0, 0,0 ', q%a lasticizing Agents on PVC - 0,0, - O',0'-Tetramethyl O,0'-thiodi- .
e

@ﬁfecreg $ _
' - orothinate Extrudable Resin Compositions
15 0, 0 -t IQI ‘%ﬁﬁf@’w c@lﬁﬁgf Examplel, resin m%ﬁms containﬁg polyvinyl chidritle .
phosphor gt k@050 /0! cONRtrGaLthd /0P iR s phendiine phosphorothioate as the primary  § <
plasticizing agent and the sighapteracidal agent and a secondary plasticizing agent, are
prepared to determine the effect of said seconcary plasticizing agent on the composition), _«
Compositions and phl;"sical observations relating thereto are reported in Table II below, *
where it can be seen that compositions containing 18% to 40% by weight of the above-said -
10 phosphorothioate and 22.5% to 7.6% of a plasticizing agent having a molecular weight of 10
400 to 1000 and selected from epoxidized oils such as soybean oil, linseed oil, tall oil ester
and buty! ester of linseed oil acids are extrudable compositions, usefu! as siphonapteracidal
animal collars, - _ '
These data also demonstrate that compositions containing 32% to 40% by weight of the
15 above-named phosphorothioate and from 6.5% to 2.75% of dioctylphthalate, are also 15
extrudable compositions useful in the manufacture of siphonapteacidal animal collars.
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1, 533, 149 6 Exanple 3 Effect of Secondary
Pl astici zing Agents on PVC - 0,0, - 0,0 -Tetranethyl 0,0'-thiodi-

p- phenyl ene phosphor ot hi oat e Extrudable Resi n Conpositions Follow ng the
procedure of Exanple 1, - :
resin @) -0 -tetranethyl 00 -thiodi p- phenyl ene phosphorothioate as

: pl asticizing agent and the siphapteracidal-agent and a
ticizing agent, are prepared to determine the effect of said
sticizing agent on the conmposi tion. Conpositions and physi cal
atgons relating thereto are FéPoted in Table 111 bel ow, whese it can
be seen—ttat—conmpositions—contarmny 189 to—40% by Ve ght—of—tte—above- sai d
10 phosphorothioate and 22.5%to 7.6% of a plasticizing agent having_g

mol ecul ar wei ght of 10 400 to 1000 and sel ected from epoxidi zed .Qi | s sueh

as soybean oil | |insepd oifl, t&ll oil}ester|{ apfl bltyl, g§gergﬁ ﬁinseed oi |
acids are extrLdabIg C O S|H()ns€ useful tas S| phonapt ef ai¢i el §ri mal
collars. These |dat a~al so denongtrate | hat conp33|t|ons cont aijnifig 32% to
40% by wei ght af}the I5 boveq{named phosphprothi gate and|frdm 6358 to
2. 75% of dioctyl phthalate,| are}jal so 1p extrpudabl e|conposi tji ons udeful in
the manufactyrg pf siphonapteag¢i dal ahimal Fol faryg. ~1,833,{149 {[ err]
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8 1, 533, 149

8 [err] 9 1,533, 149 Exanple 4 0,0,0',
O - Fetramethyt—0;0—=throdi=p=phenytene—phosphoro=thioate Fl ea Col | ar
Activity Against Ctenocephalides Felis on Dogs Twel ve groups of 3
each are infested with 100 adult Ctenocephalides felis 3 days 5
placing a flea callar around the neck of each dog. Each dog is
systematical 'y’ 5 examined daily forlﬂg?:g'ea presence or absence. : \
flea contrdl observed within 1 week r dA2 tinme the collar is pl aced? on
the dog is considered effective control. Each dog 1s rernfested weekly with
100 adult C. felis and exanined dail Exerhple éafter for fleas. Effective
contrel is c r%,igggﬂ gogg%fﬁ'gﬁﬂ’%%@ E’Egﬂ‘fcﬂhe@fe"@hqséﬁrg‘”ﬂ?ﬁ%r Tea GoflgE AR n 1
week . of rei “géﬁk eRRips of 3 0 4 dads ach Gk intedi iGd oF WEdI SenbkephariBls G 3RafR0Y meal
once dai | y5 apsioratol piding A€ éclitdarémidethe adck df0cakch ldbd. IHAch H6€isG9gematicadlyhoused

i n i ndi vi dualxagugeddaily iohflegs pressntsor alsance| Comrplere fige nerirl olisermest withiekweakded

col 1 ar's | o MRl of Do SR, LS SR AL ok o0 w
of the phospEkQl BEiRidered bl Bnb oIt COEE. dnoR do bl | woR ok cbtostoaion. T OM
the data i Takil éogVaretfedPudinb BlightFeétein Dig nfe@l dndé Gaily and 411 afe ProVidddwaerhd1 11ar €
highly 15 efilfiem--l’%'\he,d@gglaretﬂws dmindb'idu@‘fcagelseléthgmmgm flogrs. an ext ended

i itions gf e d collars tested are reported in Table IV below in parts by weight
period up t Oaﬁ %/gﬂo_ thBerm%othioate. o '
: Observations are reported in Table V. _
15 From the data in Table V it can be seen that collars 1,2,4,7,8,9,10 and 11 are highly 1§

effective for the control of fleas on dogs for an extended period up to 30 weeks or more.




1,533, 149 10 [err] ~ 0 04

1,533,149 [err] 1, 533, 149 12 WHAT WE
CLAIMI1S:- 1. A pesticidal dry blended polyvinyl chloride resin conpositijon
conprising, a polyvinyl i ' ' |

wei ght ¢ from 60,000 to 280,000 and an inherent viscosity of from0.5 to
1.2, {angdl a3\t he essential active pesticidal agent from13 %to .5 50% by
wei ghtV/of @./0, O , O -tetranmethyl O O -thiodi-p-phenyl ene phosphor ot hi oat e.
5 2. K Ypsition acecording to CaimJl, conprising from45%t'o-63% by

wei fA¥he polyvinyl chloride Fe¥H? from 36%to 50% by wei.ghtioof the
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t hi odi - p- phenyl ene phosphorot hi oate, from1%to 3% by wei ght of a heat
stabilizing agent for the resin, optionally up to 2.0% by wei ght of a
pignent. 10 .23 é_GQﬂnQSLLLQD-&QSQLdLﬂQ.LQ.ELﬁLﬂLl, conprising 47.4%to
63.5% by weight of the 10 polyvinyl chloride resin, from13%tq 40% by
wei ght of the Q0,0 -tetramethyl O O ce thiodi-p-phenyl ene '
phosphorot hioate, from22.5%to 7.6% by wei ght of a plastici o :
havi ng a nmol eeul ar wei ght of from 400 to 1000, from1%to 3% SEi ght\
heat stahilizing agent, opttonal |y ©533,39%2% by weight of af he

opt i onal . -

15 4, A conpositi on accordi ng to CI aim 3, V\/nerel n the plasticizing agent is
epoxhﬁ zed soybean oil. 5. A conposition according to Claim1, conprising
from 52.5%to 60.5% by wei ght of ‘the polyvinyl chloride resin, from32%to

di-tie

40%:by wei ght of ‘the 0,0, am%h | 420y Of Oy- tjhi odi - p- phenyl ene
phosphorothloate from—B%N 5% 0 %mot | ght{hal ate, 20 from 1%to
3%y vvelgﬂ% of. a heat sfabi i agent, jodtipnal lly jup to 2. 0% by vvelght of
a lubricant, -and optionphlty IRED. p%Iby veight of ja pignent. 6. A
conposi tion according tp any dnef of {lains |2 fo}5] yherein the heat
stabilizing agent is an Q gdng niet gl | stfali Ifi zer | tthg lubricant, if present,
is selected from netal ptg¢an&les,Sp5|stedrifc pcild,|Sgar af fi n waxes, . ani de
waxes and | ow nol ecul ar{ wei ght{ ppl yet hyl end, fnd tthg 25 pi gment, if
present, is selected frpmigdeonidl ack,l figtlan] umn diodxi de, qui nacri dones,
anthra- quinones, litho r ¢ o' ~gndlal i tari n€' Iy opn.{S4. A conposition
according to any preced agquI i M Mher alg) «|@] Bol yyiinyl chloride resin has
a wei ght average npl ecu|dfst lghf pf | f ric nFﬁI(% Qg() 1&1230, 000 and an inherent
viscosity 30 offrogh 0. 6fy o {1.{07} | E|E |
30 8. A conposi ti acc }'ﬁqlgrgt'ogﬁy pried@lisnp=¢l ai5n wherein said
corrp05|t|on is |n§he
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formof an extruded flexible strip useful for the control of siphanaptera
on dogs and cats. 9. A pesticidal conposition, according to daim1l and
substantially as described in any one of the Exanples hereln 35 10. A
met hod for the control of @ O o

attachi ng\to __35 the dogs or cats a erX|ble collar Torned Tronla
conposiAj cording to Caim8. TREGEAR, T Gmmemd
Pat ent Enterprlse House, 40 l l I lJ | sanbard
Br unel 40° Portsnnut P and- 49/ 51
Bedf or ¢~ R\ London, WC1V 6RL. 45 1,533,149 + - Agents 12or the
Appl i cants: : ' 75— - - ; _
| WHAT WE CLAIM IS:- - </
1. A pesticidal dry blended polyvinyl chloride resin oomposmon comprising, & polyvmyl +
chloride resin having a weight average molecular weight of from 60,000 to 280,000 and an e
inherent viscosity of from 0.5 to 1.2, and as the essential active pesnc:dal agent from 13% to o

. § 50% by weight of 0,0,0' 0'-tetramethyl 0,0'-thiodi:p-phenylene phosphorothioate. 5

2. A composition . accordm to Claim 1, comprising from 45% to 63% by weight of the

polyvinyl chloride resin, from 36% to 50% by weight of the 0,0,0’ ,O’-tetramethyl 0,0’ dr_
thiodi-p-phenylene pliosphorothioate, from 1% to 3% by wetght ofa heat stablhzmg agent

for the resin, optionally up to 2.0% by weight of a pigment. .

10 3. A composition according to Claim 1, comprising 47.4% to 63.5% by weight of the. 10
polyvmyl chloride resin, from 13% to 40% by weight of the' 0,0,0’ JO'-tetramethyl 0,0'ce .
thiodi-p-phenylene phosphorothioate, from 22.5% to 7.6% by weight of a plastlcxzmg
agent having a molecular weight of from 400 to 1000, from 1% to 3% by weight of a heat.
stabilizing agent, optionally up to 2% by wexght ofa lubncant and optlonally upto 2.0% by

15 weight of a pigment. - 15

4. A composition according to Claim 3, ‘wherein the plastlclzmg agent is epoxldlzed
soybean oil.

5. A composition accordmg to Claim 1, comprising from 53.5% to 60.5% by wenght of
the polyvmyl chloride resin, from 32% to 40% by weight of the 0,0,0’,0'-tetramethyl

20 O,0'-thiodi-p qghenylene phosphorothioate, from 6.5% to 2.75% of a dioctylphthalate, 20
from 1% to 3 by weight of a heat stabilizing agent, opnonally up to 2. 0% by weight of a

- lubricant, and optionally up to 0.5% by weight of a pigment. =
6. A composition according to any one of Claims 2 to 5, wherein the heat stablhzmg
agent is an organo metal stabilizer, the lubricant, if present, is selected from metal stearates,

25 stearic acid, paraffin waxes, amide waxes and low molecular weight polyethylene, and the 25
pigment, if present, is selected from carbon black, titanium dioxide, quinacridones, anthra—
quinones, litholreds and alizarine maroon.

7. A composition according to any preceding clalm, wherein tﬁe polyvinyl chloride resin
has a weight average molecular welght of from 80,000 to 230,000 and an inherent viscosity
3¢ of from 0.67 to 1.07. Kt

8. A composition according to any precedmg claim, wherein said composmon is in the
form of an extruded flexible strip useful for the control of si ghanaptera on dogs and cats.
9. A pesticidal composition, according to Claim 1 and substantially as described in any

- & »

one of the Examples herein. '
35 10. A method for the control of s1phonaphtera on dogs and cats comprising attaching to 35

the dogs or cats a flexible collar formed from a composition according to Claim 8.

TREGEAR, THIEMANN & BLEACH,
Chartered Patent Agents,
) -Enterprise House, R '
40 Isambard Brunel Road, : 40.
Portsmouth PO1 2AN’
and
_ 49/51 Bedford Row,
' . London, WC1V 6RL. . ;

45 _ Agents for the Applicants. - - ' 45

rinted for Her Majesty’s Statiofiery Office, by Croydon Printing Comp lhuuLCmmthmnwlw&
P apﬁrmmuﬁmmmuw:%u,%wm 1AY, from
which may be obtained.

~ ..



