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Field of the Invention The invention relates to controlled
rel ease pol ymer gel air care products, such as air fresheners, and
t he like. Mre particularly the invention relates to air

care products enpl oyi ng non-aqueous, controlled rel ease 10 pol ymer
gels, and nore particularly heterophase, thermally reversible
hydr ocarbon gels which are suitable for use in the controlled

rel ease of one or nore air care active substances, or pesticidal
subst ances. The air care product of the i nvention enploys a 15
hydr ocar bon gel whi ch cont ai nBG ' B t he

copol.ymers  bei ng preferaﬁés!r m@rp}:\&e@mféﬁmcomposmmyrene rubber
bl ock units.

Cross-Reference to Related Applications
This application is a Continmnation-in-Part of United

States Application Serial No. 08/609,079, filed February
29, 1896.

5 Field of the Inventiocn
The invention relates to controlled release polymer
gel air care products, such as air fresheners, and the
like. More particularly the invention relates to air
care products employing non-aqueous, controlled release
10 polymer gels, and more particularly heterophase,
thermally reversible hydrocarbon gels which are suitable
for use in the controlled release of one or more air care
active substances, or pesticidal substances.
The air care product of the invention employs a
15 hydrocarbon gel which contains block copolymer blends,
the copolymers being preferably derived from
styrene-rubber block units.

Background of the Invention

Controlled release agents have been used in the art

20 in a variety of applications, including the release of

pheromones, insect repellents, animal repellents and
pharmaceuticals.

For example, U.S8. Patent No. 4,469,613 discloses a

detergent bar to release insect repellents which contain
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as carriers for fragrances, such as room deodorizers,

U.s. Patent Number 5,221,534 discloses gels
comprising a mineral oil and blends of copolymers and

20 including health and beauty aid components.

PCT Patent Application No. WO88/00603 of Francis et
al. describes block copolymer compositions which are
described as gels or gelloid 1liguid extended polymer
compositions which comprise an intimate mixture of a

25 block copolymer containing relatively hard blocks and
relatively elastomeric blocks. A suitable block
copolymer is Kraton 1651, a triblock copolymer. The
copolymer additionally contains at least 500 parts by
weight of extender liquid per 100 parts of the block

30 copolymer, the liquid being present to extend and soften
the elastomeric blocks of the block copolymer.

European Patent Application No. 224389 of Gamarra et
al. discloses styrene-diene block copolymer compositions
and in particular a mixture of triblock copolymers and a

35 hydrocarbon oil. These compositions are useful as
sealing wmaterials.
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to provi de heterophase thermal |y reversi bl e hydrocarbon gel
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active 15 substance and effect the controlled-release of said
active substance.

A further object of the invention is to provide
hydrocarbon gel compositions formed with certain diblock,
triblock, radial block and/or multiblock copolymers which

20 have advantageous properties when used as a non-aqueous,
controlled release polymer gel for air care active
substances.

It is a further object of the invention to provide
methods for making controlled release hydrocarbon polymer

25 gel fragrance dispensers, deodorizers, pest repellents,
pesticides, and the like, and articles of manufacture
employing same.

Other objects and advantages of the present
invention will become apparent as the description of the

30 invention proceeds.

In satisfaction of the foregoing objects and
advantages, the present invention provides in one
embodiment, a non-aqueous, controlled release air care
gel composition comprising:



subst ances.
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pol yrer rocar
has a vapor pressure up to about 600 mm Hg at 20 °C.

The invention further provides methods of making
articles of manufacture that are controlled-release
active substance dispensers, and methods of using the
polymer hydrocarbon gels in these articles.

rie tion of the Drawin

Reference is now made to the drawing accompanying
the application wherein:

Figure 1 depicts a comparison of fragrance release
over time for air care gels comprising different
hydrocarbons; and

Figure 2 depicts weight loss of a gel of the
invention over time.

Detailed Description of the Invention

The present invention is directed to new non-
aqueous, controlled zrelease vehicles for the timed
release of air care active substances. By the term "air
care" is meant substances which are active to affect the
air in any wmanner, which term includes £fragrances,
deodorizers, masking agents, pest repellents, pesticides,



Brief Description of the Drawi ng 20 Ref erence is now made to the
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15 substances, one or more diblock copolymers, one or more
triblock, radial block and/or multiblock copolymers, or
a wmixture thereof, and one or more air care active
substances.

The invention may accordingly be described as a

20 controlled release air care gel comprising:

{a} from about 20 to about 95 weight percent of a
hydrocarbon, optionally containing one or Tmore
hydrocarbon-soluble substances, or wmixtures thereof;

{b) from about 1 to about 50 weight percent of a

25 diblock, triblock, radial block and/or multiblock
copolymers, or a blend thereof comprising from about 0 to
about 100 weight percent of one or more diblock copolymer
and from about 100 to about 0 weight percent of one or
more triblock, radial block and/or multiblock copolymer;

30 and '

{c} from about 0.1 to about 30 weight percent of one
or more air care active substance, such as fragrances or
mixtures of £fragrances, one or more essential oils,
and/or a deodorizer or mixture of deodorizers, where the

35 deodorizers wmay or may not be fragranced themselves,



a mxture thereof, and one or nore air care active subst ances.

The i nvention nmay accordingly be described as a 20 control |l ed rel ease
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range from aboutyd; dit abuiced@, Vet gBhaRer Gl » JYeSetallY may change
depending upon the particulars of the application
desired, as will be apparent to one skilled in the art.
Each of the diblock, triblock, radial block and/or
20 wmultiblock copolymers used in the invention contains at
least two thermodynamically incompatible segments. By
the expression thermodynamically incompatible with
respect to the polymers, it is meant that the polymer
contains at least two incompatible segments, for example,
25 at least one hard and one soft segment. In general, in
a triblock polymer, the ratio of segments is one hard,
one soft, one hard or an A-B-A copolymer. Diblock
copolymers, on the other hand, are of the A-B type and
sequential with respect to hard and soft segments. The
30 multiblock and radial block copolymers can contain any
combination of hard and soft segments, provided that
there are both hard and soft characteristics. These
copolymers are fully disclosed in U.S. Patent No.
5,221,534, the disclosure of which is incorporated herein

35 by reference.



15 5 to 20 wei ght percent, nore preferably about 7 to 18 wei ght
percent, though this preference may change dependi ng upon the
particulars of the application desired, as will be apparent to one
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nmost conmmon strucBur eetdes. This copolymer comprises a styrene-
ethylenebutylene-styrene type (S-EB-S) structure. The
20 Kraton® G series is preferred in the practice of the
invention, as the copolymers of this series are
hydrogenated and thus more thermally stable; that is,
decomposition is less likely to occur during blending of

the G serieg polymers with the hydrocarbon or hydrocarbon
25 mixture {the D series polymers having unsaturation within
the rubber block).

The KXraton® G rubbers are indicated as being
compatible with paraffinic and naphthenic oils and the
triblock copolymers are reported as taking up more than

30 20 times their weight in oil to make a product which can
vary in consistency from a "Jello®" to a strong elastic
rubbery material depending on the grade and concentration
of the rubber. The ABA structure of the Kraton® rubber
molecule has polystyrene endblocks and elastomeric

35 midblocks.,



the triblock copolyner is the above-nentioned |inear ABA bl ock

t'ype;  styrene-butadi ene-styrene ( SBS) and 15

styrene-i soprene-styrene (SIS), which is the Kraton[err] D rubber
seri es. wo9731623 A second pol ymer of this general type BcInisowo26s8
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specific gravi t%@%ﬂ%ggg?%g% a%d%icé; ‘sai %%ggﬁai\%e?é%&%’e a(sﬁ)en?f’fle
strength of abo®tYZEDepipopseraifled BypPrefigyred diblogistdrrblymEr?isensi | e
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solution, cps ©ne or more hydrocarbon-soluble substances, or mixtures
thereof, comprises from about 20 to about 95 weight
percent of the total weight of the composition.
20 Preferably the total weight of the hydrocarbon, one or
more hydrocarbon-soluble substances, or mixtures thereof,

contained in the composition will range from about 65 to

about 95 weight percent, and more preferably will range

from about 80 to about 93 weight percent. Most
25 preferably the total weight of the hydrocarbon, one or

more hydrocarbon-soluble substances, or mixtures thereof

in the composition of the invention is about 85 weight

percent, though this preference may change depending upon

the particular application desired, as will be apparent
30 to one skilled in the art.

While not being limited by theory, it is believed
that generally the shorter carbon chain length of the
hydrocarbon, one or more hydrocarbon-soluble substances,
or mixtures thereof, the more wvolatile is the

35 hydrocarbon. According to the invention, the
hydrocarbon, one or more hydrocarbon-soluble substances,



10 at 77[err]F, 25%w) . The Shore A hardness is about 75.
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hydrocarbon-sol ublg sHiehaneas. cﬁ%iH‘ i%ﬁé@ﬁ. Eﬁeﬁ&%me suitabl'éf‘ li§iined
conposition of the invention s about wei ght percent, tnough
this preference miitehatjeé deptyehg Risnd, such thatpaptidegized ge
application desiretnsistently beaappdsent oBfained t Gobnethki | Ipddikuiibe art.
Whi | e not ing it he it 1s beli.eved n 1y

t he short eir)(?c ar bory %%g%ﬁ Q?&e)h t%ﬁ%?mﬁ% %dg¥hy5}rl%%eay bcoorﬁg}'?r?er% (;%r;" %??%l‘ e
hydr ocar bon- sol ublv®lagsde carbon compenenfisugefyl imshedpractine offore

volatile is thethe invedBidnOGiddOfenerallAECHrélfdired €0 tbRAprisyenti on

e areps YO OGURR"abBAE Slcdih Q¥SRACURHLARIYNLE FUDA! AR ron

9 or mi xtAHoES .t ABd lsiss thapeabaited Ot earlen A-omse arnd aerhifcly may
the activeisubst arASo Bohb8if BHOD! mBPe furldtionaiNgRoups selectiP$ris a

hyeocarbon. obt 98l Lol IAG0S Y Wikoryp, carbofyoFe BERSRLHCL o

substances, for use’i S invention, sure
that the hydrocar l§@&bogylic acid effisrsnaRnénko ohayer @ Vigeen mmesenrsopbl e
substances, is up to about 600 mm Hg at 20°C. The active ingredients

will be released from the gel by evaporation

20 (volatilization). Alternatively, the fragrance(s) and/or

deodorant (s) and/or active pest repellent or pesticide

may be released by forced air-induced evaporation or by
heating.

The hydrocarbons useful in the gels of the invention

25 as defined above include, but are not limited to wmineral

oils, mineral solvents, mineral spirits, synthetic

hydrocarbons (oils and volatile solvents), animal oils,

vegetable oils, and mixtures of these hydrocarbons. A

preferred group of hydrocarbon o0ils are synthetic

30 isoparaffin hydrocarbons sold under the trade name

Isopar® such as those listed in Table 1, and mixtures
thereof.



of sufficient chain length to becone suitably entw ned with the

pol ynmer bl end, such that a desired gel consi stency can be
obtained for the particular 10 application intended. Under

t hese conswWi@smdsB3NS, vol atile hydrocarbon conponectrasesess in
the practice of the invention are generally preferred to conprise
at | east about 5 carbon atons, pré erably at | east 8 carbon

atons, and |ess than about 30 carbon at.‘lq@sl_u?t qlnd whi ch nmay 15 al so

contain one or TLLLMLWL__ ed from the group t
consi sting of hydroxy b l¢c.acid . car hoxylic_ acrpl esters,
and to have a vipar p#gg&%%e9g¥bu8t u§PP6°§iERﬁ° ByReroperr] C.

The active ingrddients i1l be|[released from the gel | by
evaporation 20 (vnlaf?P?§a¥10n). Alternatively She fragrancefs)
and/ or deodor ant gg),,gpdior activie pest repell ent or pesticyde
may be rel eased h\T/ forced alr-jnduced eviaporation or®b hefat i ng.
The hydraogarbong useful kRebRe @els of the inventiona,25 as deff ned
above incl ude, utare not Timted to nilheral ¥ils, m ner
solvents, minergl spiritggopyptietic hydrocagbons (oils a

vol atil e solven‘ aiml 0l s veget abl e ol¥'s. and n}Xt es of
t hese hydrocar bq IsoparPkeferred [group of hydrecarbon oils fare
synt hetic 30 aff1n hyrir ocarbans  sold undbrthe {rade nme

| sopar[err] suc

sésbﬁgfeg in Tablle 1, and m xgures her eof .

VO 97/ 31623 pCT/¥1S07/ 02658
10 Isopar M TABUE 1 C,,~Cy, | sopar {Product
Appr oxi mat e Car beahusbet— —l  loopar £
derr]
10 The non-aqueous, controlled release air care gels of
the invention all incorporate one or more active
substances in the gel which is released into the
atmosphere or room. These active substances are
generally employed in concentrations ranging from about
1s 0.1 to about 30% by weight of the total gel composition.

However, it will be recognized by those skilled in the

art that active substances can be used up to their
characteristic solubility level when so desired.

Useful air care active substances according to the

20 invention comprise, but are not limited to, synthetic

deodorizers, natural deodorizers, natural fragrances,

synthetic fragrances, synthetic essential oils and

natural essential oils. Fragrances may include, but are

not 1limited to, perfumes, essential oils, aroma

25 chemicals, absolutes, Dbalsams, concentrated oils,

extracts, infusions, and mixtures thereof. Examples of

synthetic and natural fragrances include but are not

limited to terpenic hydrocarbons, esters, ethers,

alcohols, phenols, ketones, acetals, oximes and

30 derivatives thereof and mixtures thereof. Examples of



| sopar E Cerr]-Cerr] 5 | sopar G

Cerr] . | sopar H Cerr]

| sopar K Cerr]-Cerr] | sopar L

derr] WO 97/31623 | sopar M d err] - CPEPUpITOGE =
The non-aqueous, controlled release air carg, gels of the invention
all incorporate one or nore active substances in the gel which is

rel eased i nt-o the terpenic WdRNYRAs DhcliddMime tRIR, BehdY Rerpene
substances are ._gener %l enpl oyed in concentrations ranging from
about 15 0.1 %% &BB@PE%OOHE;EM ght of the total gel conposition.
However, it will be re&xgnbled df thieossteks |ingdude girema-undecalarctohkat

active substances ckdyibensiagfh UBhbAy! NYlycidate, APACEEEESLLE, SAhybi 11ty
I r

| evel . when so des : Useful air, care actiyve substances
accor di ng t% t he f@“ilcylaFﬁVe‘?’fW]Dr?eé%ﬁﬂFFse?m%]utacﬁtétﬁotb?’i’?x]t aFetate.

synt hetic béwaydr beozoataat bentytesabicylmtss, rmnaydl fropdoaaces,
synthetic fragranggsy1sydddiales 1l PutQratedNbenzyl phé}@tllérd_@ltage,
essential oils. Fl‘a%l;__{;l’ ces may i n¢lude,_ but” are . not. Jimte t o,
perfumes, essent SoorYdiFetatirorhtoepellyl arahatey sitrgpelivi £ormapsgy sans,
concentrated oil p-cresyl exetatés, | Aftispemsyl anctlahexyiles kletaod,

Exanpl es of i @dﬁ,a-a, n Lagl _ku ot
limted to 0t er penicgcﬁﬁgggggr%gns, é;s{:g{r!s% %%’E%?@ abstate, l%%cgh?)ﬁeggﬁyﬂ

phenol's, ket one?,allcé{@@f'ﬁr sdimgthplhenzyly agprate, ghsthydi phsbadateof and
m xt ures thereof. deftardkeeslattone dibutyl WDWHaAHER3 ethyl butyrate,

PCT/ US97/ 02658 ethyl acetate, ethyl benzoate, fenéﬂyl acetate, geranyl

acetate, gamma dodecalactone, methyl dihydrojasmonate,

15 isobornyl acetate, beta-isopropoxyethyl salicylate,

linalyl acetate, methyl benzoate, 2-t-butylcyclohexyl

acetate, methyl salicylate, ethylene brassylate, ethyl

dodecanoate, methyl  phenyl acetate, phenylethyl

isobutyrate, phenylethylphenyl acetate, phenylethyl

20 acetate, methyl phenyl carbinyl acetate, 3,5,5-

trimethylhexyl acetate, terpinyl acetate, triethyl

citrate, 4-t-butylcyclohexyl acetate, and vetiver

acetate.

Examples of ethers include p-cresyl methyl ether,

25 diphenyl ether, methyl eugenol and phenyl isocamyl ether.

Examples of alcohols include n-octyl alcohol, n-

nonyl alcohol, beta-phenylethyldimethyl carbinol,

dimethyl benzyl carbinol, carbitol, dihydromyrcenol,

dimethyl octanocl, hexylene glycol, linalool, leaf

30 alcohol, mnerol, phenoxyethanol, 3-phenyl-1-propanocl,

beta-phenylethyl alcohol, methyl phenyl carbinol,

terpineol, tetrahydroalloocimenol, tetrahydrolinalool and
9-decen-1-ol,

Examples of aldehydes include n-nonyl aldehyde,

35 undecylenic aldehyde, methylnonyl acetaldehyde,

anisaldehyde, benzaldehyde, cyclamenaldehyde, 2-



terpeni ¢ hydrocarbons include |ine terpene, |enon terpene and

I'i ronene di ner. Exanpl es of the esters include
gamma- undecal act one, et hyl methyl phenyl glycidate, allyl caproate,
anyl 5 weidtapl ate, anyl benzoate, anyl acetate, benzpcrasetmsss
benzyl benzoate, benzyl salicyl ate, benzyé pr opi onat e, but yl

- acetate, benzyl butyrate, benzyl phenyl ac ?ate cedryl acet at e,
St Seets IyI aclet}%t@lméiéﬁgfl ltgl H&mﬁma C:I'%hex ﬁq ac Z‘t 3 ﬁexenyl
2ctet Bt gtycu S 3. RES %fiehy&e - aPYéE/?’afé “EFH%%R%‘P%@&z?rCH@b?mnedl et hyl
pht hal at e, 1- C&@Q&M@et one pj-}M%){Dh&hﬁéﬁhﬁihﬁﬁﬂﬁblhﬁ'&gﬁt@ase
et hyl acetate, nz a r

4 ey W xS Phe Rt 8 ' S1oHR" 8HY] cippamapadtiBlel ot e

amma dodecal act o
get a- i so?opoxyé’t"’%&l’3 QF?{‘E P&%‘e3‘cYc1°hexelnienél'§?ﬁrh@§@h@@1fdmt hyl benzoate,
2-t - butyl cycl ohexyl Examplesacﬁtmemomtzhgdluﬁél bﬁgéﬁbB. et hyl ene

brassyl ate, et hyl dodegan acetate,
phenyi et hyl o 81 ?at(gf1 qﬂéenITet h)g/'lt%%enyl e?’é'f%‘ 'oh hyl 20
acetate, met hyd2"BRERYE. c‘aﬂ”rﬂ%l 4 w%@lch;@eBanone: 3-amyl-4-
trimethyl hexyl acetakgteteahydydpyreai,at eentthofehY| methyliondid,r alet -

4-t-but ylegeycl ohgywh %Sﬁé'kgnone:ﬂﬁl rre%tﬁb’\iecfﬁr?ne% acet at e.

Exanpl es of etherS ihc cre di phenyl ether,
met hyl eugenol and pBEAPPL ?%oa‘hﬁll aéﬁ@rls include phe@d@qﬂt@é.dafhydbcohol S
i ncl ude n-octyl diameehgl , atetal. nonyl| aI cohol

bet a- phenyl et hyl di ne r % | .car bi nol ,
carbitol, dihydr orryr%;ea% 16870 anmest h)ﬂdggfan Tme —]% SREPSPROBE,

li nal ool, |eaf S&*Me. 3| cohol nerol, phenoxyethanol,
3- phenyI151- pr opanol , The actlvé)eiriyﬁaaféhltehﬁw alaJ:CJS@CBne or TR p Fenyl

carbinol, | epbfBhOgok dogkiabudhon hoor el of iy s CL el el ool and
35 undecyl e'n‘Pclncl%ﬁfﬂénydéamfuh@rmmmtwmegmmdacluamg
ani sal dehyde, ihsezsosdebymitodesiy ELAGENGE A/ d@ke. Ziccordingly, the

invention is inclusive of all such pest repellents and

20 pesticides, e.q., insecticides, nematocides, and
fungicides as well as materials which will repel such
pests.

Useful pesticides as an active substance in the

invention include N-[[(4-chlorophenyl-)amino]carbonyl] -

25 2,6-difluorobenzamide; 1,1’-(2,2,2-trichloroethylidene)
bis (4-chlorobenzene) ; 2,2-dimethyl-1, 3-benzodioxol-4-
yl)methylcarbamate; 0,0-diethyl-0-6-methyl-2-({1-
methylethyl) -4-pyrimidinyl phosphorothioate; and O-ethyl -
S-phenyl ethylphosphonodithicate. The pesticides may be

30 of several types; Baits and Stomach Kills including
Hydromethylnon (CAS-67485-29-4), Fenoxycarb (CAS-79127-

80-3)}) and Avermectin; Residual Contact Kills such as
synthetic Pyrethroids, including Permethrin (CAS-52645-

53-1) and Cypermethrin (CAS-66841-24-5), Carbamates

35 including Propoxur (CAS-114-26-1) and Carbaryl (CAS-63-
25-2), Phosphorothiocates such as Diazinon (CAS-333-41-5) ;
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12 hexyl hexanal , hexyl ci nnam ¢ al dehyde, phenyl

acet al dehyde, 4- (4- hydroxy-4- nmet hyl pentyl ) - 3-cycl ohexene-

1- car boxal dehyd®9731623p- t - but yl - a- et hyl hydr oci nnam' c PETASHNZESS

hydr oxyci tronel | al, al pha- arrylcmnamaldehydg3 and

3, 5-di net hyl - 3- cycl ohexene- 1- car boxal dehyde : Exarrpl es of
henol s i ncl-ude euggg 1{%}_%%

2 carvone, al pha- Yt Klllsscé'r?glufion &? exanone

3-anyl - 4- %\%Cﬁ?yﬁé‘tp hydr"‘B'&yrar‘Fh ° ﬁPhBW%a T SHHRO-6)p- t -
10 anyl cycl oheSearrame hemameac éhgludony dhrerans Allethrln Exadpheserifle

acetal s include phgplaest aldely deas MethaﬁléIFet hykcz?sceéﬁ% 69-8) and
Exanpl es of _oxi rrel_gﬁ{}cl ude 5-neth one

The active T ngredi WMEFE| éSAﬁeXU?I% cﬂ*é)r?dre pest repel lents or
pesticides. The term "p&xaiplescofsiiieyeet repellertt@ i tledtudeerwy hAar @iyl or

destructive organi | t ' he
destructve ord y1a%@ﬁen(§1ﬂ5@'tggce in thel 8SE61 o QROMLAMGR Ml Y N

repel l ents and 20 dlethé@ﬁ“i‘&PEIB%mmee ‘ﬁ’m“‘°n1h’n§%€‘?¥’€ﬁ%lé§ asné‘%ﬁ%c’\ fex,
and f ungi cicdemiasswehd Deempehehrfh Sorhnéths) ldnd epetoseTln oil.

pests.  qq Theldsef il &fe %hﬂ@ﬁt S Qéé%fc sggCﬁi&éﬁ%ive

i nvention include N or opheny am no car
2, 6-di fluor obenzarﬂfd[‘ég‘g’?elac%?’% HStARLRS Bt fiud §8p practice of the
bi s(4- chl or obenzernsmventidn2- di mehby| a]qﬁ-\imensﬁﬂswﬂde 4insecticides and

yl)met hyl car bamat ;5000 @ Qh?&ﬂé’%nrg %XQ? Qﬁtgblg/l useds Sﬁ et M G h)él )

-4-pyrimdinyl phosphorot h oa
et hyl phosphonodi t fe#ee sk ée‘éeéltllfeh%le%’ftrray be 30 of several types:;
Baits and 1 omach Kill gni Qﬁinudvﬂﬁtually adw&wﬁa&hybmm&mém&%&%@

Fenoxycarb (CAS-7 ﬁo SldERC d I Cont act . Kills
such as sy%t%%etvfc %i‘ |ncI uding Lkgﬂre hr| %ﬁ 4?

53-1) and Cyper metd$edn (-EA§16?38$PI“EQSS)'—1°€aerarrﬁﬁ’és Bxesent |mem|mg
Propoxur (CAS-1141%@ithlapd howdesy,| tHeAIct3ive substar®e X)s .one or more

Phosphor ot hi oat es p3ugh 13§Dl %E@O%Q%ﬁéf*’ffé‘&fa@ée, deodorizer, and/or

20 masking agents used in air fresheners and, where

possible, should tend to be as non-polar as possible to
maximize compatibility with the gel material.

In Figure 1, the use of three different oils are

used with the same formulation to illustrate evaporation

25 rates. Each sample consisted of 91.5 weight percent

hydrocarbon solvent, 8.4 weight percent KXraton®G 1650

tribolock copolymer, and 0.1 weight percent Kraton®G 1702

diblock copolymer. Each sample had a surface area of

about 3.12 square inches, and was allowed to evaporate at

30 room temperature (ca. 22°C}) over the indicated time
period. All three oils were operable but at different
rates.

The gels may also contain other additives to change

the rate of volatility and/or help solubilize the air

35 care active substance with the gel, for example,
surfactants, along with ingredients added to change the
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13 Fum gant Kills including O ganophosphates such as DDVP
(CAS-62-73-7) and Chl or f eni nphas (CAS-470-90-6),

Crysant henungopmaiseali ng D-trans Al lethrin; and Juvenile PCT/USSTIOZ6BONES

such as Methoprene ( CAS- 40596- 69- 8) 3 d 5 Hydr opr ene

(CAS-41096- 46- 2) . Exanpl es oOf insect repellents that serve as
an - act | 1ar§?tf‘aﬂé1 dh&Relg 10f

di et hyl - mtol uavrrl":jh comonl y. ref erreé;%to a?i@BEE)f'ﬁB&Fg?eﬁg Sl kqui t os

and D enpent hri n°3-0fP4fot FrREe % Yot Pay opFiffen the wedse suddects
repel lents and ipRtoxtliatitosrestns) lwastesat ang materlalsoﬁhié}i)&ﬁyaééfﬁ/é‘n

subst ances usef Whd Ngkhe ﬂagglhggeoflggwrate e‘ﬁ Fyggéé s ‘6‘%% r.oactive

subst ance nsect|C|des and i nsec used,
as is kno%vn to mMaterials;,suchas é}‘qﬁﬁ‘cFﬁ&tﬁr Pndlsll 8°1u}°13 1iaeids
virtual ly any hyshdtasherstenisubing aiilicanes. A preféii¥@ SUDSIGHRCE KNOWN

to those skill edydidni@ndcong®y be use thepconposition of the
pr esent Y 'Igypl ca fwal]h ble qftxjﬁg‘ act | §‘g’ subsTAME¥ i s one

i nvent i
or nore %ﬁddﬁqqnpglym%twnéi{qqt@ ?F‘&Meﬁmeflzsemayaﬂtﬁmr 20
maski ng © agent s beugexesent i ror f agdd@nessthandelsWnewp to 50 wdRgt bl e,

shoul d tgpd to ongpol a t z
conpatibility w't z%t%ﬁie% f') ﬁ{ ﬁ%ﬁpééaxtﬂ& 8ay bel nr?ﬁ’r%tﬁ%g gyt e of
three different qﬂji"é’léﬂéatmn SUbEE%TéIC%-th the sanme fornmulation to
illustrate evaporati @he25gel dadisistenoyCh ndeR! € thansiSiveheqbnd1. i3 wei ght

per cent %ﬁaggo%fﬁ%é/é{}tngp tﬁe m%.u:[u% percFe:Pt Glérgton err]o 1650

tribol ock copolyner ercen on
di bl ock copol yné&e* aE&cﬁméé{FPﬁPfé hEa‘eﬁeé'ﬁﬂhc@lhlk@%koftrlblock, atadlital3. 12

square i¥ches, aldckaandl/bewndlt IbBve opcl ylerd( The ARGERY R0 RIRHUr €
(ca. 22[err]Q Qﬁﬁ%?&h@r’gghcéﬂéﬂLJOQE% of the midturd c?ﬂkl tﬁé%ﬁho&gfsgere

oper abl e but at
contain other addidPFasbps Erssgmines the fhwal aforwf Oﬁothel gty arIah/ or

hel p sol ubili ze delmerail, 8he highear eheaebpedm&:lbééﬁlé‘zﬁ: V’éﬂé‘ sdilfergel

Iﬁre exanpl e, the ge1SU' hdfdid1bRa1 F O EnY £ I9" SULEN S 24981 (ihange
20 radial block and/or multiblock copolymer in the polymer

blend, the stiffer the blend gel. The gels under the

present invention range from thin to stiff, as desired,

and are generally transparent gels. The polymers under

the invention provide gels which have desirable

25 rheological properties and thus provide for novel

applications, particularly with respect to non-agueous

active substance air care additives that are sparingly
soluble, if at all, in aqueous gels.

Product formation is achieved from block copolymers

30 which will form three-dimensional networks or gels

through physical crosslinks. Crosslinking in these block

copolymers occurs due to the formation of sub-microscopic

particles of a particular block, referred to as domains.

Crosslinking of the insoluble domains can be obtained by

35 factors affecting the crosslink demsity of the networks

including length of insoluble block domains, length of
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14 physi cal state of the gel. These ingredients are oil -

sol ubl'e materials which may stiffen the gel, such as et rol atum
resins, waxesyogmstérmt eri al s which may soften t he g@CTEISITHEH e its
rate of release of volatile 5 materialg, such as surfactants and

oi |l -sol uble Iiquids such as esters and silicones. A preferred
silicone is- solubid WK raamms,aaaal ehéenumbéfoat crd¥BL i nkaBleNi NQ.

Addi tionally, antigoxidants and ot her .stabili.zers m
present in or adddd$ t%@ o A lbfag‘ﬁhﬁs ﬁpo 8F%e?ﬁd<ﬁtt}i%e
hydrocarbon may beiltdgtlasid dnpalymers will b@V@bmprzatqmsémnSSam

The gel consi st ok didiRcK @(ﬁ%ﬂe&@ | Srhe type &OTBdIQIe'nQdo‘Qy
varying th§ anmount ati,o an
|

t f bl
di bi ock, bl ockpxq%%zeﬁgo Rb?lbc'kh%rﬁ]i‘?ﬁksr‘r%%% %Pg'cig %%g'f’—;lr‘?e Al e[I'ﬁe d

anount of each affect ddesieygbaranteristiarpunt of the mi xture cont al ned in

the . hydr ocar beiqeligr mMaess t hexhinal fQ{yﬁbQEsiQe %Ere:.hn the
general , the higher the copoly 8?5“? #ent t he

Addi {1 onal l'y,  t RESFRAFREACHNG Bbaite 351 by SPBRFart i A o
mul ti bl ock copol )bmrv1rtu¢1eofpotly¢reconcentratﬂﬁmrm: thee Sisdlfuinlet el dakend

gel. The,gels Ug?&!sér{’ce in the PFHSESEK | BYEBIMAEY I aN0fLd rﬁﬁbﬁQtn e

stiff, as desire and are geperal |l y transparent e polyrrers
under thé“?’?'ﬁFé’rFtIia&’roﬁr 8% BRe ghpsoihieh bieg dé§|?’g?ﬁ‘1éhzﬁ3‘

rheol ogi cal propsryrease, ahd mbdibe phaseovegaratibon amﬂ/eirossllnklng vull
applications, parddGul ar ks, WLh, TE8RE: o8 ?élli‘%ﬁ»‘é%nonr u%lre

substance air care additives that are sparing ryPEf copti |f at all,
g {eiit

in aqueous gels. °f syneresis wiagh Qe BEfA o MBSk
copol ynmer 5 30 swih clyswems wioh idikllocke- drimlmlo,na:ladmét bbodis sord/gel S

through physi cal e&;m%méséc g&m&gm&ﬂ ud Bese lheske syneres;CsOp()l ymer s

occurs due to th ormati on of sub-m croscoplc ar Icles of a
particul ar bl ock, ref et FIBogitigRe?hsthe inventipn Bag; e AfGMGAES
I nsol ubl e donai nsircathare thiet abneilstenSd of thef mﬂocanabéevz&rﬂgi tfhem a

crosslink densi tysé?&i-tztl%iraet &Qiksto a stiff gel depending upon the

20 composition of the polymer blend and, as such, is

suitable for uses that cannot be made using particulates

and non-self supporting gels. For example, the

hydrocarbon gels of the present invention can be used for

stand alone air care products, such as air fresheners,

25 having a consistency suitable for stand alone
applications.

A further advantage of the air care hydrocarbon gels
of the invention is that the gel base is non-agqueous. As
such, these gels are more readily useable with non-

30 agqueous active substances including, for example, organic
compounds not readily soluble in aqueous controlled-
release systems. This increased solubility further
permits a greater concentration of many active substances
than can be achieved using aqueous gel controlled release

- 35 systems, thus providing products having stronger
fragrance and/or deodorant potentials, when desired.
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15 ) sol ubl e bl ock domai ns, and the nunber of crosslinkable

sites. For @ey¥Biles branched or star polyners and ot her PCT/USI7RESR | bl ock
copolynmers wll have nore crossli nks t han triblock or diblock ’
polymers. The type of sol vent or - IR asticizer to which the blocks

are subjected w ese, char act sti_cs.

Certain gels x ?s gf/n%?’e%?q%]e \();Wéj}r *opRE LRS! PESRLt PEAS of
liquid fromt hepg@afﬁyncontcabm oan@ccaol:vents, isppanafifiniof ohés,
concentration Oha h&héﬁi@' W31 bhrek sHiventsPr &ftiirall miferdy | Bhogk

copol ymer. The aQncentr at on_o the i.nsol ubl e bl ock,
as exenpl i fied ﬁ}mkﬂeglc og}@‘r e??@tk{er%é‘crrﬁf’ Vﬁﬁg ek g‘ﬁ *and
crosslini@ng wll In a WcuﬂléwéVerpr%ﬁ'ﬁmﬂﬁ ng odimeént | mfenthen, the
anount (ihvéﬁﬁ%ﬁ‘SI Scn/&ﬂ Fa O%ﬁp%l%@ bg ol bed DY kFaxbR® 15
such systens w bl ock bl mul ti bl ock

h, ck c
copol yners whic gh‘ﬂiﬁ% 8?3? ’éy"ﬁ%‘? e% acond dlEa) FREOLEMESsi BFon of
the inventi on hdeschébedvimeraja, in combinathian twetlt oasiykdrecprbbnt he gel

can be vari ed fb%\:'ilcularlg{ na°t‘%i£‘a‘1r bQ' Q;(&ﬁ{ettﬂ: ayatbbhrB&hs %ﬁ%‘&dh&}g upon
t he 20 conp |t|on§éﬁ‘|

3&? as sych,
sui tabl &% or us&B°VRARS A Be Wcﬁ?ﬁ?%%tency' and,zp

non-sel f suppomfirngargeastive eﬁdrstaewmpbest répellent or Ipedtdecddbon gels
of the present ERyeion: (RReBScHEStidis, gelo, cxthiBl RS befdl®

products, such as air resgeners g rigl consl stenc SUI tabl e
for stand al ofBe Particulaply Brepeered rePe ent is) N N-&tbY¥dvBit age of
the air care hydcdoambde ¢BPEBT). Citrohelbz onVemsi alsdsat IpatafblirEegel base
I's non- 3gueous. yA8e11ent, Such, these gels are nore readily useabl e wth

non- 30 aqueous_acfi ve subst ances |n | udi ng, fqr exanple ni c
conpounds not readi | ¥tsb? BReLerredjiRARE LhE BT ¢Fg iy invention trlkﬁ gg
syst ens. Thi s endcbtasledcs dtiylleneyahdrinieylene center block ratio in

the triblock copolymer be less than 31:69.
The non-agueoug controlled release air care gels of

20 the invention are prepared by blending into the
hydrocarbon one or more triblock, radial block and/or
multiblock copolymers, or mixtures thereof, and

optionally one or more diblock copolymers, each in the
desired amount.

25 In one mwethod of preparation, the hydrocarbon is
first heated to from about 65 °C to about 85 °C. One or
more triblock, radial block and/or multiblock copolymers,
or mixtures thereof, and optionally one or more diblock
copolymers, each in the desired amount, is then slowly

30 added to the hot hydrocarbon with agitation. The
temperature of the mixture is held for a time sufficient
to dissolve the copolymer or blend thereof in the
hydrocarbon. Mixing may be carried out in any
conventional manner,and is again preferred at this stage.

35 The polymer mix is sufficiently dissolved, generally in
about 30 to 60 minutes, when the hydrocarbon/polymer



permts a greater concentration of many active substances t han can

be achi eved using aqueous gel controlled rel ease 35 systens, thus
providing products having stronger fragrance and/ or deodor ant
potential s, wwowaseeired. WO 97/ 31623 PCT/USS7/02658
PCT/ US97/ 02658 17 16 Exanpl es of
sui tabl e hydrocarbons include: peanut oils, - paraffinic oils and

sol venf s, : sopar afrﬁzlﬂlxﬁemﬂ)éeomes cleafaa?ﬁh?fan@gglhbautgnd Sgb%‘ﬁrﬁel%tl?ﬂﬁt ur al
nineral oils, S i etic.sol vent.s an e |ike
In a particul arl %%P’y gatt gﬁbéﬁaiﬁ%ﬁ% ¥ he FiiE mixing, Maxt O§FUTt AR gel

conpri ses a bl end rfessukeaveapets] tribl ock copolyner and a

Kraton[err] diblock copglyBBtiv@Ssubstance d@Sgehbedl IprLided itb GaEbigeat i on
wi th a hydrocarbon,

articul arl tural . or s nt het i dr carbons
whi ch are T Lot deshRenyRandl itk Ao RobREg AL ids ke 37 nr
air care active sulhst dms¢anpesofregetaiontaciiivpestibstanrces, most rk‘-mabllursect

repellent sticks, sQ.ﬂ % &é@?&@ s{zﬂét&‘i@es,et Ehe addltlont her Pahti Gldeakley
preferred repelle tFoneIIa

oil is also a prefsé"}lﬂs dm’fg “‘ay rg%pﬁfiY@Wfageoustly prmr {? E?A’ﬁiﬁge
under the present dompestitiont kat inmrease the esdlibhiicyt ooft hrkeretine

butyl ene cgpter blRsthdkbk? ithe compositiénlild PhegkpSORQ YiREL Rend1RF St han
31: 69. The onauﬁ)#w ontrole releaealr are gels_of 20

the invention ar&T pfRParéd eh@i ﬁFoc to form 3q88dar bon
one or nore tribl aditematiszelpl odk fhd/ sctive substmndd bisgartdepdlayier s,

or mxtures theﬂﬁﬁftlle?“@t w111 geﬂH%dri@abhyaﬂﬁédoEor%ﬁéféﬂﬁﬁéyﬂéion
copol yners, each |n t I red anpunt one net hod

of preparation, h?drﬂf&i’ftboﬁn sé‘e cooling | PEOREsE e ®tt oWhiTH SXGEES65
[err] C to Hbout S@r[emartp&e 1@ae of the activepisebitabtecks miadinelzed.ock

and/ or mul ti bl ock copolpyneL$iother embS&:uH&ﬁ‘tF Ursss tiRs eqfnveq,&qogpt | le |y

one or nore diblocgk o each in_the desired armunt I's then
(h ydrocarbon lg %Y st jeated to from ut 65°C to about

slowy
85°C, at which point the copolymer mix is added to the
desired weight percent as set forth herein. After
20 sufficient time for the copolymer to melt in the

hydrocarbon, the compogition is poured into a mold or a

jar and is then allowed to cool to form a gel. During
cooling, the active substance is generally added.
Similar wvariations of the method of the invention and

25 known to the skilled person in light of the present
disclosure are within the scope of the present invention.
Particularly preferred in making the controlled

release gels of the invention is to cool the polymer
composition in a container or mold, depending upon the

30 final application desired. The container may be any type
suitable for the indicated use, as is generally known in

the art. As an example of a container, conventional

jars, clear, colored or otherwise decorative are also
usefully employed for holding non-agueous, controlled

35 release gels under the invention. A mold is used to
impart external features to the final products for those



30 added to the hot hydrocarbon with agitation. The
tenperature of the mxture is held for a tinme sufficient to
di ssol ve the copol yner or blend thereof in the hydr ocar bon.

M xing maywoblesi@arried out in any
again preferred at this stage. 35 The polynmer mx is sufficiently

di ssol ved, generally in about 30 To 60 m nutes, when the
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Jad a i ons oé the thod of .the invention

so|nbentpaqkaged in a
conventional aerosol container. Any cenventional

propellent c¢an be employed. However, for most
applications including pesticide sprays, it is preferred
to use hydrocarbon gases, dimethyl ether, or R-134a as
examples of propellents which do not adversely affect the
environment .

Colorants are useful in the invention when desired,
as the gel composition is generally transparent. Thus,
the gels of the invention can range from completely
colorless to having a deep color, as desired, by control
of the amount of colorant, if any, employed. The gtiff
gels may also be multicolored or have colored layers,
Other design variations will be readily apparent to those
skilled in the art in light of the present disclosure,
and are within the scope and spirit of the invention.

The following examples are presented to illustrate
the invention, and the invention is not to be considered
as limited thereto. In the examples, parts are by weight



Particularly preferred in nmaking the controlled rel ease gels of the
invention is to cool the polynmer conposition in a container or

mol d, dependi ng upon the 30 final application desired. The container
may be any typeo9m31623  suitable for the indicated use, as i ECHUS .
known in the art. As an exanple of 1@ container, conventional

jars, clear, colored or otherw se decorative are al so usefully

enpl oyed for- hol flijwr npoe S%QQHB paesk’ ofl &d’le'35compoé|'1€ﬂf1%&hse(.‘ig,@ S w&mﬁ{h tftheI
i nvention. A no t t eatures to the fina
products for thos%élsceﬂ’ﬁs Rx%l\ﬁﬁsg?}:aﬁ;égggé L3t .

PCT/ US97/ 02658 In these examples, the diblockgand trlblocgm;mqsbns

were such featuresuss apsi the pheféerdd Nlaton® polyeaducizo2Addid ixesd | Y,
a nol d rmy Ee useddé&crh% Elbng' and[ ﬁth%ﬁ&a ﬂo@ }L‘llﬁefif q.cglf éé};ﬁp t o the

product ese I nven
cool the 5 prmtrteq% %ﬁ?omSaméwdmcée‘bpy §ailtuw@ PVETRFRI TRIOUY

conpatible with a exdirilegigthubt adtbsutf Al eaﬂbaﬁg avallable from Fé¥hzoil

o squeous. o (oLLELEgBEed” SIS somrnad LiphFEL G, ™
nmor e convent i onal |3n& P x1 0 mixturgjdihestes deadribedst &yl | iiter s, C'FTA

anti oxi dantg, col Qiémifr&.tlon phepmarasci Ealagent(anand thydféé@latf&@n
O 0 e oL/ HRTRERPLS, BBEoEER TP T
its desired funcﬁﬁmene/mleneépwenﬁ GODBIYTner hnBéahd enaft éﬁospeizl fic
reference is made {OsPEkaiRIR Efom PennzofEMGHLEBREYRY. at about 0.02

wei ght percent. The conposition nay al so be packaged in a
conventional aerosol container. Any conventi onal propel | ent
can be enployed EXAMBIR\Ayer, for nost 20 appl i cations including

pesticide gprays, it |SIrpr€fx8r|i:ﬁ€paratlon 0¥ Use cbndr8tRERORe18888: air

di met hyl ether, 3 | es .of pro eIIents whi ch do not
adversel y af f ect t%l%é]he%% eé'nvtlr‘Snﬁ%%?g’P"ng i prephre

Drakeol® 7 Mineral 0il 45.50
Penreco 2257 37.00
Polymer 1650 1€6.00
20 Polymer 1702 0.50
Lemon fragrance 1.00

The hydrocarbon mixture is heated to about 75 °C,
after which the polymers, which have been blended, are
slowly sifted in with constant agitation. The

25 temperature is held for approximately 60 minutes to
permit the polymer to dissolve in the hydrocarbons,
thereby forming a clear homogeneous mix, which is then
allowed to cool. As the mixture begins to gel, the
active is added with continued mixing. The gel is then

30 allowed to further cool to ambient temperature to result
in a stiff, transparent gel suitable for use as an air
care product such as an air freshener.



Col orants are useful in the invention when desired, 25 as the gel
conposition is generally transparent. Thus, the gels of the

i nvent’ion can range from conpl etely colorless to having a deep
col or, as dweisnsss2z by control of the anount of col BCEKISI7/026458 any,
enpl oyed. The stiff gels may al so,be nmulticol ored or have col ored
| ayers. 30 O her design variations wll be readily apparent to those

skilled in the g_gé% Rel ght of the present disclosure, and are
within the scope and_spirit of the invention The fol | ow ng

exanpl es are pr esent BB 5 | FiRNeRsF is formpde by, adpbeirenat ¢ koe

i nvention i s nottofldowéngonsi dered 35 as limted thereto. 1In the
exanpl es, parts are by weight WO 97/ 31623

PCT/ US97/ 02658 19 per 100

wei ght parts of the Eeabbene? otFQ9 . e. wei ght per ced-%%nl ess

ot herwi s& i ndi cat ed. Lime fragrance | n these exanples, the dill.@k and
triblock polyners used are the preferred Kraton[err] polymers 1702 .
and 1650 5 described above and obtained from Shell Chenical Conpany.
Pennreco 2257 is a hyBRoCSABRTS"| 1F theakRd bR d8rB&h and mixedn£px | engt h
of about 14 car hppzoavmateby e4s muinuteENzol bbtain a méxwduciie Gaspamy.

Geahl ene[err] 16Q0 S ner i I re best
doscri bed by it SICETANGS E MG the active MHGER! LFPERE Hef
hydrogenat ed  Peginsplipy fexsy et By |15He - stGHedxe %&pé‘“}”ﬁ’é’r “PQﬁ’d)fan 6genat ed

et hyl enalopr opy| epelihyr i€ LONMeMEY a "limeaBreAtedrdir IfHklidher. al so
avai |l abl e from Pennzoil Products Conpany. EXAMPLE 1 15

In the preparation of a controlled release air freshener gel, the
followi ng is prepared: Drakeol[err] 7 Mneral G

45.50 Example 3

An air freshener stick is prepared as follows:

Isopar L (Isoparaffinic oil) 37.00
Penreco 2257 40.50
15 Polymer 1650 16.00
Polymer 1702 0.50
Lemon fragrance 3.00
Lime fragrance 3.00

The hydrocarbons are first heated and the polymer
20 blend slowly mixed in while maintaining the temperature
as in Example 1. As the hydrocarbon/polymer mix cools
and gelation begins, the actives are added with continued
mixing. The mixture is next transferred to a mold
imparting the shape of a stick. After further cooling,
25 a stick-shaped stiff hydrocarbon gel forms which is then
encased in a thermoplastic housing suitable for use room
deodorizers and air fresheners. The resultant product is

ugeful as a room or car deodorizer and air freshener.



Penreco 2257 37.00 Pol ymer 1650

16. 00 20 Pol ymer 1702 ' 0.50

Lenon fragrance 1. 00 The

hydr ocar bon mwe@em¥623s heated to about 75 [err]C af tPET/GSPTARI6SS he
pol ymers, which have been bl ended, are o7 slowy sifted in wth
constant agitation. The 25 tenperature is held for approxi mately

60 m nutes t.o ExampP @'/ @i t the pol ymer to dissol ve in the hydrocarbons,
t hereby formng a clea us, mx,. which is al l owed to

cool. ~ As the nixtur ehbﬁﬁf"ﬂs ?‘3 Pt Zex g Prel’areda%‘?lﬁl%ni%wsa'dded Wi th
continued m xing. The gel is then 30 allowed to further cool to

anbi ent tenperature toaresubt (llmonene iddnex§tiff, transparents gl suitable
for use as an air ceteSdLE 8ro uct such as an air freshener.

WO 97/ 31623 etearyl Octanoate PCT/ US97/ 026580

20 5 Exanpl e 2 CyclomethiconeAn air freshener is fornmed.mp adm xture
of the fol |l ow ﬁgakeolm 7 Mineral dggahl ene[err] 1600 44

99.00 5 Li ne 5‘ rance 13 8(9

The Geahl enef[err] is hELEGEX ol&RP [err] C and ni xed for

approxi mately 45 m nut eelywenbtzdn a nelt. The m xture 0.35 s al |l owed
to cool, with the active added as t he gel begins to form A soft,

cl ear gel forns upon fug gl and is useful a |ine-scented
air freshener. e ydrocarbon and polymer are heated as in Example

10 1, cooled to the beginning of gelation, and the active is
added. The resulting product is useful as an air
freshener.

Example 5
Penreco 2257 0Oil 76.50
15 Kraton 1650 15.00
Kraton 1702 0.50
Fragrance 8.00
Example 6
Isopar L 76.50
20 Kraton 1650 15.00
Kraton 1702 0.50
Fragrance 8.00

Examples 5 and 6 are processed as described in
Example 1, ©7resulting in products useful as air
25 fresheners.

Example 7 - Air Freshener Bage
Isopar L 80.00

Kraton 1650 19.50
Kraton 1702 0.50



Exanpl e 3 An air freshener stick is prepared as follows:

I'sopar L (lsoparaffinic oil) 37.00 Penreco 2257
40.50 15 Pol yrmer 1650 16. 00

Pol ymer 170%0 931623 0.50 PCEABIT/RESBYT ance
3.00 Li me fragrance o 3.00

The hydrocarbons are first heated and the %ol ymer 20 bl end slowy

m xed in while maint %Elsngleaﬂﬁlée@%?&#%@ed as in | nsE>51 g acjth As t he

hydr ocar bon/ pol ymer m x co ation tives are
added with cont SfG&®tion that rﬁ%fﬁggr?ﬁéen?%t‘lﬁ‘@qrs“%k? 294ed fBRHag to a
mol d i rrgﬂretpangtuba s heype aﬁr Erebheker Adss ifsithbarheoodd it a25

a stick-shaped bl BAEOGARDPHe 0ftad:ldbe W78y Sebifant addeq GEASEd 11

a thernoplastic ou3| na suita Izers and air
freshener®. The th&RIFPEHFE p‘?’tﬁﬁﬁé’tsq ds into sult%]%’eﬁ tﬂ°n§§1&eF60‘Pﬁ' arolded
deodori zer and dintd aeshiftutfle shape. The pYOAdét NH2Then be packaged,

PCT/ US97/ 02658 ., Exarrpl e 4
f
A room deodor i zé¥ |dss|3rr88ér %‘dd f%ﬁefful as an air éare pr%fhfl Ve (linonene
di mer) 5. 00 Cetearyl Cctanoate
10.00 5 Exaniplel @net hi cone 5.00
Drakeol[err] 7 Mneral, Q| 73. 20 gé)%%%er 1650
6. 45 Pol% ﬁgﬁ‘rl"?oz .
10 Cyclomethlcone {Dow _
Corning 344) 15.00
Kraton 1650 15.00
Fragrance 6.00
BHT 0.02
15 The mixture of Example 8 contains a hydrocarbon and
hydrocarbon-soluble silicone mix. The mixture is

processed as in Example 1, with the fragrance added as
the gel cools. The cooling gel was poured into an open
round aluminum pan and allowed to solidify at ambient

20 temperature. The surface area of the gel was about 3019
mm’. The mass of the object was periodically recorded
and the weight loss noted. FPigure 2 depicts the percent
of the weight loss of the gel as a function of time.

Example 9
25 Isododecane
(Permethyl 99A) 67.64
Penreco 2251 0il 9.80
Kraton 1650 9.80
Fragrance 9.80
30 Isopropyl Myristate 1.96
Kraton 1702 0.98
BHT 0.02



The hydrocarbon and polyner are heated as in Exanple 10 1, cooled to
the begi nning of gelation, and the active is added. The resul ting
product is useful as an air freshener. Exanpl e 5

Pénreco 2257 Wbb7/31623 76.50 15 R@f‘&%”&’é&) :

15. 00 Kraton 1702 23 0. 50

Fragrance 8. 00 Exanpl e 6

| sopar L The hydrocarbon mixtifred@sZPrepared as irKEKatp1&6Db0

15. 00 Thgrzaésou t1a7nQ:2 stiff gel i ful as an air fr%‘ sto r
Fragrance g BE Exgﬁﬁfé% 5 and
6 are processed ageddariiered in Exanple 1, resulting in products
useful as air 25 fresheners. Exanple 7 - Air Freshener Base
| sopar L 80. 00 Kraton 1650

19. 50 Example il 702 0. 50

WO 97/ 31628 In the preparation of a coPPLISEY/OPBSHEe bait

22 .

exception that no fragrance or deodorant is added

10

15

20

25

30

ThiscE@m &d1s REHePELEUorSnd nwgggdagpﬂar%w th the
u

i ng
Drakeol® 7 Mineral 0il 45.50
Penreco 2257 10.060
Peanut 0il 27.00
Polymer 1650 16.00
Polymer 1702 0.50
Hydromethylnon (CAS-67485-29-4)} 1.00

The hydrocarbon mixture is heated to about 75°C, after
which the polymers, which have been blended, are slowly
sifted in with constant agitation. The temperature is
held for approximately 60 minutes to permit the polymer
to dissolve in the hydrocarbons, thereby forming a clear
mix, which is then allowed to cool. As the mixture
begins to gel, the active is added with continued mixing.
The gel is then allowed to further cool to ambient
temperature to result in a stiff gel useful as an insect
bait.

Example 11
A residual insecticide gel was formed by admixture

of the following:

Geahlene® 1600 99.00
Permethrin 1.00

The Geahlene® gel is heated to about 70°C and mixed
for approximately 45 min to obtain a melt. The mixture
is allowed to cool. Permethrin is then added with mixing



preparation. The air freshener base is then heated at a | ater time

and the fragrance and/or deodorant added and 5 t he product dispensed
into suitable containers or nol ded into a suitable shape. The
product maywdemsiss packaged, i f desired, and is uPeTaisyHe26ssn air
care product. Exanpl e 8 24 | sopar M ’
63.98 10 Cycl onet hi cone ( Dow Corni ng 344)

é?ég?ance : as &ﬁk@%ﬁﬁi $@§Qns to refozug 86 above. A softé%?goforms

0.02 15 that g ygefud asop ERgHPYRL singpatdicidad remPeeitbem. and
hydr ocar bon-soluble silicone mx. The mxture 1is processed
as in Exanple 1,§££é£%ély§ fragrance added as the gel cools. The
cooling gel was poured rnto an open round al um num pan and al | owed

to solidify at anbi efi® 3p8ecticidaged: hpging hothsvrlakbleask ivest ard gel
was about53019 residualmdctrives Wae peepanéd t&ie fAlesds:was periodically

recor ded and the weight |loss noted. Figure 2 depicts the percent
of the weight |loss of the gel as a function of tine. Example 9 25
| sododecane Isoparpdy ndifppagafifinic oil) 37.00 67.64
Penreco 2251 O | Penreco 2257 9. 80 Koason 1650
9. 80 Frqghgagg 650 80,30
| sopropyl Myristate 165 1.96 ?&fg on 1702
0. 98 BHFolymer 1702 00020

10 Active - Hydroprene 5.00

Active - Permethrin 1.00

The hydrocarbons are first heated and the polymer
blend slowly mixed in while maintaining the temperature
as in Example 10. As the hydrocarbon/polymer mix cocols

15 and gelation begins, the actives are added with mixing.
Upon complete cooling, a stiff gel forms that is useful
as a volatile and surface contact insecticide.

Example 13
An insect repellent gel, suitable for application to
20 the skin of a user, was prepared from the following
blend:
Active - DEET 10.00
Cetearyl Octanoate 5.00
Cyclomethicone 5.00
25 Drakeol®7? Mineral 0il 73.20
Polymer 1650 6.45
Polymer 1702 0.35

The oil and polymer blend are heated as in Example
10, cooled to the beginning of gelation, and the active
30 substance added. After further cooling, a resultant



WO 97/ 31623 PCT/ US97/ 02658

23 The hydrocarbon m xture is prepared as in Exanple 1.
The resultant stiff gel is useful as an air freshener or

deodori zer. Wwo9m31623 Exanple 10 5 In the prepar RGIHPIHP263E .
controll ed rel ease bait i nsecticidegel, the foll ow ng was

pr epar ed: Drakeol[err] 7 Mneral Ol 45. 50
gen680002257 hydrocarbon gel forms whitfl. @8 an insect repeldamtit gell
7. 1

: r 5 . . . . 00
Poi yrmer 1702 sufgggfg f&@ ébpl1catlon t8.g8e skin of a use#?dronethylnon

( CAS- 67485- 29- 4) The invegrion may alsorhe enkpdiad hBroHisE specififeat ed
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pol ymer t shgrsferee ta t fhe hyehwdidersss, ¥heraby f5PAPRGERA cP&ar

mhx, .which is tggméah!aeﬁ&‘élﬁr@_ %@h-npt&é&&%&&tﬁrﬂ(%‘_hthe lscppbe%:ifnstlhlé geld,
the active is added_w cant j nue Xi NG e is_then owe
to further cool téngﬁ%f‘%ﬂ?obemg mcﬁlé:r%g%a?ﬁr 'éh?oa?%%rt‘ﬁ%eicr%‘aémﬁ s gSEI
useful as an insethan by the fsregoing descriptdam| endlall changes whigh

residual imsecti CidRedfhied®s €1 MRAMMAARIXLHRSe 20f equiviilents gl kawi ng:
Geahl ene[err] 1600 Per net hrin

. , 99.
T 00 Claine 5n heTErarr| RRSRIS Redke FEFASRR RSt E | Band
m xed f or thgpioxenhienhyhas heenthremilar disahoised, Thbensgppeeof

the appended claims is intended to be broadly construed
accordingly.



30 is allowed to cool. Permethrin is then added with m xing

20 0 as the gel WINMMMMBMMII 25 avove. ™A sort ger form

that i s usewol9ras2a resitudl inséctfcidal conposition. PCT/USYIOPRnpl e 12
An insecticidal gel having both volatile ggtives and 5 resi dual
actives was prepared as follows: | sopar L (isoparaffinic

oi |) . a@0is claimed is: Penreco 2257

40. 50 Pol ynmer 1650 16. 00

Pol ymer 1702 0.50 10 Active -

Hydr opr ene 1. A non-adgrgfus, controlledAntlease #®exneRlei n

1. 00 . compoBB@iBHAr QLHIARS ndf € 41 I HydiRRbeRoaNd iR RAMARS

blend slowy mxed in while maintaining the teéenperatur as in
Exanpl 6 10. As CREPRY§ABEaPBEnPRORGHE! THROEaEPan 180 ubLe SHbaFaRgean

begi ns, the act iones car encackletfihiliddk mtopaigmers, one dpomammnpmibdociol i ng, a

stiff gelsform a1l 1SR Hhd/or multiddRKYebBbLiReRld S AfikeeeMat act .
i nsecti ci de. Ex | nsect repellent gel,

anpl e 13 ,
suitabl e for apffe&§Cfeond gp%e or MLy AGE e FURSERRFSS nas prepared from
the follow ng bl end: Active - DEET
10. 00 2. The non-agueous, controlled-release air care
composition according to claim 1 comprising:

(a) from about 20 to about 95 weight percent of a

hydrocarbon, optionally comprising one or more
5 hydrocarbon-soluble substances;

{b} from about 1 to about 50 weight percent of one
or more diblock copolymers, one or wmore triblock, radial
block and/or multiblock copolymers, or a mixture thereof,
comprising from about 0 to about 100 weight percent said

10 of one or more diblock copolymer and from about 100 to
about 0 weight percent of said one or more triblock,
radial block and/or multiblock copolymer; and

{c} from about 0.1 to about 30 weight percent of one
or more air care active substances.

3. The non-agqueous, controlled-release air care
composition according to claim 1, wherein said one or
more air care active substances is selected from the
group consisting of fragrances, deodorizers, masking

5 agents, pest repellents and pesticides.

4. The non-agqueous, controlled-release air care
composgition according to claim 2, wherein said one or
more air care active substances are fragrances.

5. The non-aqueous, controlled-release air care
composition according to claim 1, wherein said



gaggarzgl COct anoat eDr akeH"lm ﬂlH“}I»@HﬂIO I Cycl or7r§t gi)cone

Pol ymér 1650 Pol ynmer 1702

0. 35 w0 973162The oi| and pol ymer blend are heated as TGFESPZRE .

10, cooled to the beginning of gelation, anghthe active 30 subst ance
-added. After further cooling, a resultant WO 97/ 31623 '
PCT/ US97/ 02658 hydrocarbon comprises from about 25 to abouthy@r @aabban gel
forms which is an Jsect repel l ent gel, suitable for application to
the skin of a usePt® The invention may al so be enbodi ed in other
specific forms without departing fromthe spirit or essential 5

characteristics thereog., ﬂ@ﬁ&saegﬁeoeigbo@om&balaaerelease hherehoee to
be considered in_ all

Festrictive, the SeBBRsSHpRECaoraify ro claig Ly SRR B RARLEY P By pe
appended cl ai ns r ®nieepr more sehabilizeardse f or egoi ng description, and all

changes which 10 come within the nmeani ng and range of equi vaI ency of
t he clains are her;&}relntendedto be e ié &
the invention has been’broadlsy HEADEEYS ¢ FETEEGpEDr T edse’ f"‘ﬁﬁ gﬁﬁgnded
clains is intendedompobéthonadiagcovdsihguedo claimaccer di wheyein said
WO 97/31623 solubilizer is a surfactant. PCT/ US97/ 02658
8. The non-aqueous, contrclled release air care

composition according to claim 1, additionally comprising
a stabilizer.

9. The non-aqueous, controlled releagse air care
composition according to claim 8, wherein said stabilizer
is an antioxidant.

10. The non-agueous, controlled release air care
composition according to claim 3, wherein said active
substance is a pest repellent or pesticide.

11. The non-agueous, controlled release air care
composition according to claim 10, wherein said active
substance is an insect repellent, insecticide, nematocide
or fungicide.

12. An article of manufacture comprising a non-
agueous, controlled-release air <care composition
comprising:

(a}) from about 20 to about 95 weight percent of a

5 hydrocarbon, one or more hydrocarbon-soluble substances,
or mixtures thereof;

(b) from about 1 to about 50 weight percent of a
blend of diblock and triblock, radial block and/or



26 What is clal A non- agueous,

control |l ed-rel ease air Hllw"uu\ulu Hmny ti on conprising a hydrocarbon,
optional ly conpri hydr ocar bon- sol ubl e subst ances,
one or nor eVEBHIEEk copol yners, one *or “nore triblock, 5 PCWW%MWEﬁsbIock

and/or multi bl ock copolyners, or a m xtur thereof, and one or nore
active substances. 2. The non-aqueous, controll ed-rel ease

air care- mEDIIIISd K %p%qgaégg NOs&£a qk@érm Jecﬁr@:ﬂfﬁ%&ﬁénﬁrom about

(a) fromabout 20 <50 bout percent . o b
optionally ﬁ%rlmlﬁ}Odé i?% gﬁ%Fepqgcent ﬁ§ﬁ?d%5r58ﬁesolgb$%°q<

subst ances; copolymer gris) ﬂﬂqmﬂa@b@@t1D°t©0abb9ut59 weight percemt of one
or nore di bl 0CkoROPELY RS tABIVEKID A1 9K T @6k Abr wmultibPAEK

and/ or mul ti bl ock copol yner or a mxture thereof, conprising from
about 0 to about® ”gﬁP%percent said 10 of one or nore dibl ock
copol yner and from atwutfrb@Oabout 0.1 to aibout 30 weight pEecentt offorsai d one
or noreqkribl ocky more air 'cadkeahePhoeKedek HMedyll ti bl ock copol yner; and

(c) fromabout 0.1 to about 30 wei ght percent of one or nore air
care active substances. 3. The non-aqueous,

controll ed-rel ease di%. cahe article oﬁnmidmmcaacdirdgngotolalaiﬂtﬂ.
wherein said ong, Olwherein sdiif il loaid ARGbkY SubUPSAGOCES aélé&lkee&t ed

fromthe rou consi st ng rances, orizers
agents, pest re’b’é?‘l‘ gﬁﬁﬁpp%%‘i"fﬁ‘ﬂé’g o fragrances, d39d°r¥ﬁérﬁo€ﬁ1¢bqueous

control | ed-rel assskiaig a@nts. conposition according to claim 2,
wherein said one or nore air care active substances are fragrances.
5. The non-aqueous,_ controlled-rel ease air_care conposition

according to C|ajrﬁ4.1,ThﬁhéFépﬁlesafcpanufacture according to claim
12, wherein said air care active substance is selected

from the group consisting of pest repellents and
pesticides.

15. The article of manufacture according to claim
12, wherein said article is an insect repellent stick or
an insect repellent gel, cream or lotion.

16. The article of manufacture according to claim
15, wherein said insect repellent composition comprises
N,N-diethyl-m-toluamide or citronella oil.

17. The non-agueous, controlled-release pesticide
composition according to claim 1 comprising:

(a) from about 20 to about 95 weight percent of a
hydrocarbon, optionally comprising one or more

5 hydrocarbon-soluble substances;

{(b) £from about 1 to about 50 weight percent of one
or more diblock, triblock, radial block and/or multiblock
copolymers, or a mixture thereof, comprising from about
0 to about 100 weight percent said of one or more diblock

10 copolymer and from about 100 to about 0 weight percent of
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27 hydr ocar bon c%ﬂmuﬂwl ugﬂlﬁ%t 5 to about 30 carbon
at ons: 6. The L Jseontrolled rel ease air care

conpositi on MW@BWMSHy to claim 1, additionally conprising FCTUSIHPRESE,,
more sol ubilizers. 7. The nonygaqueous, controlled rel ease air
care conposition according to claim 6, wherein said

so: ubilizer is a gHidasiedl more _triblock,d;ﬁdia'ﬂhﬁllf)aﬁ-aﬁﬂﬁ&udgml_ﬁﬂbl?iﬁw ed
rel ease air care conposifion according to claim1, additionally
conpri sing cgp%%%'ﬁ?fsl’zeaﬁé 9. The non-aqueous,

control | ed rel ease air{ehrfxom about chipéei abewnt &k wedshy percsmi mfsone

wherein said stabpkigéfe pesticidesiRsaBhi 84t fpétsubstance. 10. The
non- aqueous, controlled rel ease air care conposition according to

clai'm 3, wherein said active substance is a pest repellent or
pesti ci de. 18. 1 1TheTmemeguequeousontorl kesned easecnset dtidear e

conposi ti on accor dbmfod Pr Lol 4eddbdiMIE Q) 18dimd 139Gt Wkherein saifUBstdp€e i S
an insect repellent, insecticide, nengtocid or _fungi Cﬂode' ,
substance comprises from about 1 to ou weight

percent.

19. The non-aqueous, controlled-release pesticide
compogition according to claim 17, wherein said active
substance is selected from the group consisting of bait,
stomach kill, residual contact kill and fumigant kill

5 insecticides.

20. A method for repelling or exterminating insects
comprising:
providing a controlled release, stiff hydrocarbon
gel comprising from about 20 to about 95 weight percent
S of a hydrocarbon; and, from about 1 to about 50 weight
percent of one or more diblock, triblock, radial block
and/or multiblock copolymers, or a mixture therxeof
comprising from about 0 to about 100 weight percent of
said one or more diblock copolymers and from about 100 to
10 about 0 weight percent of said one or more triblock,
radial block and/or multiblock copolymers;
heating said controlled release hydrocarbon gel to
form a substantially melted hydrocarbon/polymer mixture;
and
15 adding from about 0.1 to about 30 weight percent of
an active substance, wherein said active substance is
selected from the group consisting of at least one pest
repellent or at least one pesticide.



12. An article of

controll ed-rel ease

manuf act ure conprising a non- aqueous,
air care conposition conpri si ng:
(a) fromabout 20 to about 95 wei ght percent of a 5 hydr ocar bon, one or
or m xtures there®CTns97/02658

nor e hydr ocar B§h%3623b| e subst ances,

(b) fromabout 1
tribl ock, radial
PCT/ US97/ 02658

copol ynmers, said

to about 50 wei ght percent of a

bl ock and/ or 1 M0 97/ 31623
28

bl end conpr|S|ng fron1about 10

bt

bl end of di bl ock and

mul ti bl ock

0 to about 100 wei ght

per cent one or ngte etk bU|JUI yrer—atrer-r1-omranq out 100 to about
0 wei ght percent one or re tri bl ock, nadi al bl oc§ and/ or
mul ti bl ock copol yner; and : gc) fromabdqut Q. 1 to about
30 wei ght percentf of one 15 r nore gir cafe active sybs ces.
13. The article ¢f manufacture acfcording to clafn1 12, wherein said
air care active qubstance is sel gcted H fromthe grOLp consi sting of
fragrances, deodqrizers and maski hg agehts 14. The
article of manufgcture accordingfto claini 12, wherdin said air care
active substancelis sel ected fron1the group con5|st I NQuOf pest
repell ents and pesti ci dep. / 15. The 4grt % e of
manuf acture accorfqding to claim 1é mhefeln said artlicle is an
i nsect repellent |stick or an insgect repellent gel, lcreamor |otion
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16. The article of manufacture according to claim 15, wherein said
i nsect repellent conposition conprises N, N- di et hyl - mt ol uam de or
citronella oi]. 17. The non-aqueous, controll ed-rel ease
pesti ci de WO 9732 posi tion according to claim1 conprisingCTASI2658

(a) fromabout 20 to about 95 weight percent of a hydr ocar bon,
optionally conpri si ng one or nore 5 hydr ocar bon- sol ubl e

subst ances; (b) from about242to about 50 wei ght percent of one
or nore diblock, triblock, radial block and/or mnultiblock

copolynmers, or a mxture thereof, conprising from about 0 to about
100 wei ght percen aid of one or nore diblock 10 copol yner and from
about 100 to abougég ' —ot W0 07/ 31623

PCT/ US97/ 02658 29 sgi d jone or
nore triblock, radial ock and/or nmultibl ock copol y s; fand

(c) from about O. o] out 30 wei ght percent of one r ngre
pesti-ci des as an iigiv subst ance. 18. The norf- aqudous,
control |l ed-rel ease pest}i ci de conposition according t¢ claijm 17,
wherein said active substance conprises from about to aljout 20
wei ght percent. 19. The non-aqueous,
controll ed-rel eas estfi ci de conposition accordingfto claiim 17,
wherein said acti substance is selected fromthg group qonsisting
of bait, stomagh kill, residual contact kill and fum gant fkil
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(54) Title: NON-AQUEOQOUS CONTROLLED RELEASE PEST AND AIR CARE GEL COMPOSITION

(57) Abstract ~

Controlled release non-aquecus air care gels comprising from about 1 to about 50 percent on a weight basis of diblock, triblock,
mukltiblock and/or radial block copolymers based on synthetic thermoplastic rabbers. The ratio of the diblock to triblock, multiblock and/or
radial block copolymers can be varied from about U percent to about 100 percent in either direction. The material to be gelled is hydrocarbon,
one or more hydrocarbon-soluble substances, or mixtures thereof, which based on its physical properties plays an important role in setting
the controlled release rate, The composition of the kydrocarbon can vary in carbon length from about C-5 to about C-30 and can vary in
vaper pressure up to about 600 mm Hg at 20 °C. The hydrocarbon range on a weight basis is from about 20 to about 95 percent of the total
weight of the gelled composition. The controlled release agent or active agent is one or more air care active substances, such as fragrances,
deodorizers, masking agents, pest repellents or pesticides, and may comprise from about 0.1 to about 30 weight percent of the gel.




