WD 031035511 -1 HOUSESHOLD PRODUCTS BASED ON PETROLEUM DI STI LLATE 5 10 is
RELATED APPloB/@¥FIION(S) [0001] Not applicabl e. FEDERALIpY¢THRENSGRED RESEARMN
OR DEVELOPMENT [0002] Not applicable. BACKGROUND OF THE | NVENTI ON

PCT/ 11502133752 2 3 MAR 2005 Field of the invention [0003] The present
invention relates to an inprovenent i-A-hazard reduction in- the dispensing
of petroleumdistillate based househol d products by nmeans of a 20 spray
means, such as a trigger spray or punp activated spray bottle. Background

I nformati on [ 0004] Petroleumdistillate products are known for use in any
nunber of products, including such common househol d products as baby oi
and furniture 25 polish, and in conbination with other chemcals as a
vehi cl e or solvent, but are also known to possess highly dangerous
properties if ingested or aspirated. Accordingly, restrictions have been
pl aced upon sURHSERHGHUERSPUEES Ha$FD0PE RRTROBESY DESTILEATBased furniture
pol i shes, such that non-enulsion liquid furniture polish products
contaithing greater than 10 percent petroleumdistillate essentially may WO
03/035511 PCT/ US02/ 33752 2 7 MAR 2005

RELATED APPLICATION(S)

[0001] Not applicable.
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FEDERALLY SPONSORED RESEARCH OR DEVELOPMENT
[0002] Not applicable.

15 BACKGROUND OF THE INVENTION

Field of the invention
[0003]  The present invention relates to an improvement in hazard reduction in
the dispensing of petroleum distillate based household products by means of a

20  spray means, such as a trigger spray or pump activated spray bottle.

Background Information

[0004] Petroleum distillate products are known for use in any number of

products, including such common householid products as baby oil and furniture
25  polish, and in combination with other chemicals as a vehicle or solvent, but are

also known to possess highly dangerous properties if ingested or aspirated.

Accordingly, restrictions have been placed upoh such products as petroleum

distillate based fumiture polishes, such that non-emulsion liquid furniture polish

products containing greater than 10 percent petroleum distillate essentially may



not be legally marketed in a trigger sprayer at the present tine. Since
consumer swoas/esskriown to prefer to apply such |iquids agpcehgembsid 7 3 MAR 2005
conpositions by neans of trigger sprayers or punp bottles, it may be
antici pated that consunmers would wel cone such petroleumdistillate
cont ai ni ng househol d products as furnfture s polish, tanning oil, baby oil,
after-bath spritz, or insect repellent, in a non- pressurized spray
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likely to be inhaled, these requirenents will apparently not apply to such
| i qui ds. Ofeerthet the petroleying distilate ceapasiton axhibit ayigspsiin efgreatiet thamned

petrol eum  diSLi Ll at ased househa| roducts [ exceed the m ni num
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means in conbination with a non- pressurize ntainef. To further protect
t he publ irequiesnchildspeistant bsclcgingfoe most oibbasddigesthold prddusits; ingdeding! eum
distillate containing household products, it is also preferred that the
di spensi mgbyeliasbasy allsprpseagsroilgi synsaeens. daaning salvants, watesransht of t he
product per, actuatjon,, and the neck .cl osure of the spray uni s attached
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oils. These new regulations of the CPSC would apply to thin, watery products
15  containing more than 10 percent hydrocarbon by weight, which flow freely and
can be inhaled or aspirated when swallowed. Since thicker, more viscous liquids
are less likely to be inhaled, these requirements will apparently not apply to such
liquids. Therefore, it is considered desirable to provide thickened petroleum
distillate based household products which exceed the minimum viscosity require-
20 ments of the CPSC, but which are capable of being dispensed as a spray or fine
mist by means of a spray or pump dispensing means in combination with a non-
pressurized container. To further protect the public, and especially children, from
ingestion of such petroleum distillate containing household products, it is also
preferred that the dispensing means be capable of dispensing only a small
25 amount of the product per actuation, and the neck closure of the spray unit as
attached to the container be such that the spray unit may not be readily removed,
and the container may not be readily opened. Still further, it is preferable that the

product to be dispensed incorporate a bittering agent or aversion agent such as to

strongly discourage a child or other person from ingestion of the product.



and the container may not be readily opened. Still further, it is

pr ef er ablwobhessstihe product to be di spensed incorpor aper@skisbisri gl M)
or. aversion agent such as to strongly discourage a child or other person
fromingestion of the product. W) 03/035511 PCT/US02/33752 2 .9 MAR 2005
[ 0005] Al though reduced volunme trigge#-spray nechani snms are known, and
neck cl osures such as those of a staked or ratcheted nature have been used
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a viscosity no |u¥|ca- tion agent to permt spray %ﬁl very o'f a thickened

product, taBgast) na\petdicum dighllate based huuseRo|diprbddts have earvsraposdatest i on
t hereof. BRI EF SUMMARY OF THE | NVENTI ON 10 [ 0006] To achi eve the foregoing

and ot herwbereimhageeducdt iseprpyide@inta nan-prassorizedeaaigesineeporativgdi spensi ng of
a liquid phase petroleumdi.stillate product froma non-pressyrized

cont aitner M5 SpRess ZpFReis dhe P licdbeihoorhdRla USRSt opr i at e
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cont ai ni ng furtheruntisit ok reventsegsstiby tidredfne | i quid conposition is nodified so

as to exceed 100 SUS at a tenperature of 1001 F. In addition, the spray
means conprise a neck closure inhibiting the opening of the spray bottle,

and neans to limt the w r actuation to a
limted vol une of nat ergg?éj%#&@W‘ﬁ&tﬁ(ggEjHEz Pﬁgn an aspirable
quantjty. Thus, the dispenser utilized in the present invention conprises
an actuation neans which prevents spraying an aspirable vol une of

petrol eunmodoatt i | Tahehiowd theifategoimgdaridistheresdvantagesthe ipresedt mobatibrso as to
prevent or at least inhibit opening of the bottle and potential ingestion
of large ;q'g\g'ﬁw for éke dispensing of a liquid phase petroleum distillate product from a
non-pressurized container by spray application to a surface. To achieve the
appropriate degree of hazard reduction desirable for such spray distribution of
15  such materials as furniture oil, baby oil, or other petroleum distillate containing
liquids, the viscosity of the liquid composition is modified so as to exceed 100
SUS at a temperature of 100° F. In addition, the spray meané comprise a neck
closure inhibiting the opening of the spray bottle, and means to limit the amount of
product sprayed per actuation to a limited volume of material thought to be less
20 than an aspirable quantity. Thus, the dispenser utilized in the pfesent invention
comprises an actuation means which prevénts spraying an aspirable volume of
petroleum distillate material, and the neck closure is selected so as to prevent or
at least inhibit opening of the bottle and potential ingestion of large quantities of
product containing the petroleum distillate.
25 [0007] To increase the safety of dispensing petroleum distillate products such
as furniture oil, the composition utilizes a thixotropic thickener to provide a liquid
of elevated viscosity when at rest, but which thins down to form a mist when

sprayed. The liquid then thickens after spraying to a higher viscosity before

coming in contact with the surface toward which it has been sprayed. By provid-



product containing the petroleumdistillate. 25 [0007] To increase the
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the conposition utilizes a thixotropic thickener to provide a liquid of

el evated viscosity when at rest, but which thins down to forma m st when
sprayed. The liquid then thickens aft®r spraying to a higher viscosity
before comng in contact with the surface toward which it has been
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m neral oil or mneral spirits, ten used 1 n suc ucts as furniture

pol i sh. Gamwiaetal epifits, oftsrodse s sich pRaductddfuenitued golish. rGshveatenaler ti cal
surfaces, due to |low viscosity, s making wiping nore difficult. More
i npor t antProduets ehthisovalvreiend xiunydayen yestieal surfagest due ta lowprsenstly.s ar e

harnful if swall qwed. T'?F dMFiged roducts of, the present, invention,
hovever , PRGN s 9Tirdltn Mase mecrantly, sueddaweryiepashy PRt o e
cont act i nisfiae 61‘68ﬁcthar@hﬁfrﬁﬁlqpé\ﬁalfoWeQ?‘tTh'efmécﬂﬁ?}%'ﬁr;agh?tstotﬁiﬂe SHebERE 1 ON.

Mbr eover, ereas nost t mneral olls are ul't to dispense as a

spray fr anvention) hAfever,aan widra etbwhpdbwn Nerticaleefasss; dndealickenbéforen a st ream
rat her than a m st when dispensed, the thickened mneral oils of the

present icontating the ladi of asparsgn'sifseat ispsakadsindgptidiresiiogh Moteovgyer spray or
di i TAl LE | PTI ON OF THE | NVENTI ON i 0008
B o1 boSNioers BRet DI DeEgls AB QFCIR G (5pete 4 & CPEW AR BRogT | pased
h | ; i LSi 10
DoroaRo! hrBsQAed coftinefiHiekalet fiel bahfor!\@SFoaRTRNEPIAR JTIEWhEAT D

may be prdisgrinsedsthe thiskdnedmhiner@l oifsSofehe praseat inlertioptiben arsprsy iigdrs .
Househol d products of particular interest are such products as furniture
oi |, babydignansingritirough iadliggesispraseyqunan dishenggr mechanism.

DETAILED DESCRIPTION OF THE INVENTION

15 [0008] The present invention extends to any petroleum distillate or 0il based
household product, but particularly to those comprising more than 10 percent by
weight of the petroleum distiliate. The petroleum distillate may be present as a
solvent, or as a carrier for other materials. Household products of particular
interest are such products as furniture oil, baby oil, and various oil based cleaning

20 compositions.

[0009] The petroleum distillates to which the present invention pertains include
such commonly utilized materials as mineral oil, mineral spirits, naphthenic oil,
silicone oil, isoparaffinic hydrocarbon solvents, kerosene, and the like, and
mixtures thereof.

25 [0010]  The thickeners found to be of value in respect fo the present invention
comprise thickeners which provide shear-thinning attributes to a petroleum
distillate, wherein there is essentially no water present. Thus the present inven-
tion is not intended for use with oil-in-water, or water-in-oil emulsions employing

petroleum distillates, all though it is theorized that such thickeners may be



20 conpositions. [0009] The petroleumdistillates to which the present

i nvent i onWPREHEPHs i nclude such commonly utilized mat ecraise/msszni ried MAR 2005
oil, mneral spirits, naphthenic oil, silicone oil, isoparaffinic

hydr ocar bon sol vents, kerosene, and the |like, and mxtures thereof. 25

[ 0010] The thickeners found to be of Yal ue in respect to the present

I nvention conprise thickeners which provide shear-thinning attributes to a
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I nvent i orpre€ant irtrentiors heae subh searghinhingahikotpogic tHickekenrvdrsaggimsmgel TM M
1600, a mneral oil / Kraton(r) block terpolyner available from Penreco.
Kr at on( r )1600sa igerahell cikegtan® blogk tespelymenayaiibpiedsan Pentasbe Kraipp® pol yrrer

sold by Shell Chenjcal . ny. Thi,s oil / copglymer terigl, as

descri %eds I"‘ﬁowqfﬁ'gh%?Vﬂﬁg@geé@ktgﬂ?b%t%&gﬁ%ﬁf’ é&%r%ri‘%} by reference)
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hydr ocarbon oil, such as paraffinic oil, naphthenic oil,
manufacture of gel candles, but has now been found to act as a thixotropic
thickener when mixed with petroleum distillates in the absence of water. Such
block copolymer blends with hydrocarbon oil, such as paraffinic oil, naphthenic oil,
natural mineral oil, and particularly white oil, constitute a preferred shear-thinning

15 thixotropic thickener for use with non-équeous petroleum distillate products.
[0012]  Another suitable thickener has been found to be N-Lauroyl glutamic
acid di-n-butylamide, which has been found to thicken mineral oil to a relatively
high viscosity while permitting the thus thickened oil to be sprayed through a
spray applicator.

20  [0013] ~ Such thixotropic thickeners may be used quite sparingly, since the
addition of very small amounts thereof will cause the viscosity of the petroleum
distillate to increase rapidly. For example, the addition of 9.0 percent of Ver-
sagel™ M 1600 to mineral oil having a viscosity of 50 SUS rapidly results in a
thickened composition having a viscosity of 180 SUS. it may be seen that the

25 addition of excessive thickener may result in a composition which, even with
shear-thinning properties, will be too viscous to be sprayed. By careful selection
of the appropriate thixotropic thickening agent for any specific petroleum distillate,
one may thicken the chosen petroleum distillate in such a manner that it may be

applied to a surface by means of a non-pressurized spray mechanism, while still



natural mneral oil, and particularly white oil, constitute a preferred

shear -t hi wpioa@s3sser t hi xotropi c thickener for use with n%’lﬂ%\iﬁ%’a‘é petrpliguring
distillate products. [0012] Another suitable thickener has been found to
be N-Lauroyl glutamc acid di-n-butylam de, which has been found to
thicken mneral oil to a relatively -htgh viscosity while permtting the
thus thickened oil to be sprayed through a spray applicator. 20 [0013]
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0.2 to ab@sfilate bARdGfUsehold product per actuation. It has been found that as little
as 0.8 to 1.6 ml of a petroleum distillate ingested by a child weighing from 10 to
20 kg. may result in an aspiration hazard. So as to minimize danger from inges-
tion, it is proposed that the amount of petroleum distillate released per actuation
15  be limited to below 0.8 mi, and preferably no more than 0.65 ml. Reduced
volume or metering trigger devices are known in the art, and are avéilable from
such suppliers as Saint-Gobain Calmar Corporation.
[0015]  Still further, it is.desirable to prevent deliberate, or ina{dvertent,' opening
of the spray bottle, which could result in spillage and ingestioh of the contents.
20  Accordingly, it is preferred to package such petroleum distillate based household
products in a container having a removal resistant closure, such as either a
ratcheted, staked-on, crimped, or otherwise difficult to open neck closure. A
ratcheted neck closure (identified as "24 extemal rib 28/400 non removable) and
a trigger assembly (identified as "TS-800-2"), are available from Saint-Gobain
25  Calmar Corporation, and are suitable for the purpose of this invention.
[0016] A further safe guard may be incomporated into the present invention, by
the addition of a small but effective amount of an aversion agent, such as a
bittering agent. Any petroleum distillate compatible bittering or aversion agent

may be employed, such as materials selected from the group consisting of



[0014] In addition to thickening the petroleumdistillate conponent of the
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sel ect an 10 appropriate spray mechanism so as to dispense a limte

anount of petroleumdistillate based househol d product per actuation. It
has been found that as little as 0.87t0 1.6 m of a petroleumdistillate
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extent that a child (or even an adult) would be highly unlikely to ingest more than

a minute quantity. Effective amounts of the bittering agents will vary in accor-
dance with the specific bittering or aversion agent employed, but it has been

15 found that from about 0.0010 to about 0.050 percent by weight of denatonium
benzoate is effective, with from 0.0025 to about 0.010 percent by weight, based
upon the total weight of the petroleum distillate composition, is preferred. While
some difficulty may be encountered in solubilizing the bittering agent, such as
denatonium benzoate, in the petroleum distillate utilized in the present invention,

20  such as mineral oil, a small amount of ethanol may be employed as a solubilizing

agent to achieve dispersal of the agent in the oil.

Example A:
[0017] A spray bottle comprising the above identified ratcheted neck closure

25  and trigger assembly was assembled, and filled with a sprayable liquid to deter-
mine the suitability thereof for use in the present invention. The neck closure was
found to be very difficult to open, opening only after repeated attempts and use of

considerable force. When the trigger spray was actuated, it was found to dis-



benzoate, quinine, quinine hydrochloride, quinine sulfate, brucine, brucine
sul fate, WQW383FH, quassin, naringin, linoni n, phenyl tehiraserBesz dg 3 MAR 2005
guebracho, sucrose octaacetate, quercetin, berberine, and conbinations

t hereof. The nost preferred 5 aversion material for use in the present

i nvention is denatonium benzoate, - cofmercially available from Macfarl an
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oil is effective in bittering a petroleumdistillate based househol d
product to the extent that a child (or even an adult) would be highly
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was as follows:




WO 03/ 035511 PCT/ US02/33752 2 3 MAR 2005. -S pense only about 0.65 ml per
act uat i onwowBjgssaianount was considered to be wthin t ran
desired. Exanple B. s [0018] Tests were conducted to dte])?gﬁ%hﬁgg?zhe gﬁ@@ﬁ 1005
of BitrexTM and it was found that at a | evel of 50 parts per mllion
(0.005 %, BitrexTM containing conpe- sitions were very distasteful to 9
of 10 people, while the sane conposition wi thout the aversion agent was
acceptable. 10 Exanple C. [0019] A test product containing a petrol eum
distillate was prepar ed80frenwhMinerat ¢ilk 58i3Updsaiiepr oduct cont ai ned a

viscosity nodification a apd an _gyersion . agent. The conposition of the
test product, suitable fg.s%sevégsageﬁuﬁ/ﬁ]ﬁ(@r ghlﬁg?'?%’h, was as follows: WO
03/ 035511 PCT/ US02/ 337524 4 03 MARiAO9ehe Psolvéirchal neral oil, 50 SUS
(carrier) 8.5 % Versagel TM ML60O ?t%ll cgsener A?‘% % d- Li nonene

(sol vent/cl eaner) 5.0 % 50l%co8#icond oil,20 emrisiokeslkiesosiiys@osisi)y (polish)
1.0 % Orange Bl ast RN-2259 (Perfune) 0.002 % Sandobl ast Yell ow (Azo dye)
0. 020 ® Bi trexTM 25% sol Ui0i%n OnargenBlast RiNA280s(Ratfurgint) 1.0 % MazoVT"'

PA31 K monool eate (sol u&bbb%fé)andoblast Yellow (Azo dye)

0.020 % Bitrex™ 25% solution in ethanol (aversion agent)

1.0% Mazol™ PG031K monooleate (solubilizer)

10 [0020]  This composition exhibited a viscosity at rest of 180 SUS at 100° F. A
composition having such a viscosity would not normally be sprayable by a trigger
spray mechanism, but due to the thixotropic nature of the Versagel™ thickener, a
mixture of a triblock copolymer and a hydrocarbon oil, available from Penreco, the
composition thinned down under the stress of passage through the trigger spray

15  mechanism and nozzle, and was dispensed as a fine mist. Upon measurement of
the volume of composition dispensed, it was found that less than 0.8 ml of liquid
was dispensed per actuation of the frigger sprayer. Further, the liquid which
condensed rapidly from the spray mist was found to be extremely bitter in taste,
such that one would most likely not knowingly voluntarily ingest additional liquid

20 once one had tasted the spray mist or the liquid formed therefrom.
INDUSTRIAL APPLICABILITY

[0021]  The reduced risk dispenser, and the method for more safely dispensing
25  petroleum distillate based household products, may be readily obtained by the
addition to the product of a unique combination of additive materials, comprising a
thixotropic thickener and a bittering or aversion agent, and the packaging of the
product in a non-pressurized spray container having a reduced volume spray

apparatus and a removal resistant neck closure, to provide a more convenient,



10 [0020] This conposition exhibited a viscosity at rest of 180 SUS at 1000
F. A conposidisem having such a viscosity woul d not nopaRirkds 8, spray R élls
by a trigger spray nechanism but due to the thixotropic nature of the
Versagel TM t hi ckener, a mxture of a triblock copolynmer and a hydrocarbon
oil, available fromPenreco, the cordosition thinned down under the stress
of passage through the trigger spray 15 nechani sm and nozzle, and was

di fi ' U f 1e. Vol f iti
i Spensecb e Reg ke for Shvey EGI AR CoPBrPUBIO T E Ao S nscd per

actuatioqwgguaﬁg trigger sprayer. Further, the liquid which condensed
rapidly fromthe spray mst was found to be extrenely bitter in taste,

such that one would nost |ikely not knowi ngly voluntarily ingest additional
liquid 20 once one had tasted the spray m st or the liquid forned
therefrom | NDUSTRI AL APPLI CABI LI TY [0021] The reduced risk di spenser, and
the nmethod for nore safely dispensing 25 petroleumdistillate based
househol d products, may be readily obtained by the addition to the product
of a uni que conbination of additive materials, conprising a thixotropic

t hi ckener and a bittering or aversion agent, and the packagi ng of the
product in a non-pressurized spray contai ner having a reduced vol une spray
apparatus and a renpoval resistant neck closure, to provide a nore

conveni ent, WD 03/035511 -10 PCT/US02/33752 2 3 MAR 20115 but |ower risk
means for spray application of petroleumdistillate based househol d
products. WO 03/035511 -11 CLAIMS



We claim PCT/U502/33752 2 3 MAR 2005 s 1. A nethod for dispensing a

pet r ol eurwaiogoissliat e based househol d product, conpri sipa@udigRensi NG RS
product from a container having a reduced volunme spray nmechanismand a
renoval resistant neck closure, wherein the inprovenent conprises adding
to said product a shear-thinning thixbtropic thickener. 10 2. The nethod of
claim1, wherein said reduced vol une spray nechani sm dispenses | ess than
about 0.8 m of liquid per actuatiqg: E@% sai d product com prises a
petroleumdistillate chosen fromth '@ p consisting of mneral oils,

m neral spirits, naphthenic oils, silicone oils, isoparaffinic hydrocarbon
sol vents, kerosene, and m xtures thereof. 1s 3. The nmethod of claim 2,
wherein sumﬁdpmtroleun1d|stllIate product has a viscosity of from about 30
to about 130 SUS at 100 F. prior to addition of the thickener, and a
viscosity of greater than about 100 SUS at 100 F. subsequent to t he

220 shray updh L ERasneRlHe 2 BefraRupruSticE Radhidah ot ibeddisinoa o O
claim3, whapsdifg a@péhéulkgng&erp%ducﬁfrsmoasgdhtélhemmg r&tiRed %H:ﬁ‘.ét' ng of a

m xture corrprl sing atr copol ymer and a hydriocarbon oil,

N- Laur oy| sgraytaethaniam ahdda remdval yststantanech oibsamymhiesss tHe mpra&uméntO. 2to
25 about 9 percent by weight of the product. 5. The nethod of claim4,
wher ei n seeMEPHsEs@EdaRie togaidproded F shaar-ianing thixgiempicthickeaerabout 30 per cent
triblock copolynmer and from about 70 percent to about 98 percent

hydr ocarbon oil. 2 3 MAR 1005 The netHod of claimb5, wherein said product

conprisesya f Uuffyl hfBdf claim 1, wherein said reduced volume spray mechanism
dispenses less than about 0.8 mi of liquid per actuation, and said product com-
prises a petroleum distillate chosen from the group consisting pf mineral oils,
mineral spirits, naphthenic oils, silicone oils, isoparaffinic hydrocarbon solvents,
kerosene, and mixtures thereof.

15

3. The method of claim 2, wherein said petroleum distillate product has a
viscosity of from about 30 to about 130 SUS at 100° F. prior to addition of the
thickener, and a viscosity of greater than about 100 SUS at 100° F. subsequent to
the addition of the thickener, and said product containing said thickener forms a

20  spray upon passage through said spray mechanism.

4. The method of claim 3, wherein said thickener is chosen from the group
consisting of a mixture comprising a triblock copolymer and a hydrocarbon oil,
and N-Lauroy! glutamic acid di-n-butylamide, and comprises from about 0.2 to

25 about 9 percent by weight of the product.

5. The method of claim 4, wherein said thickener comprises from about 2
percent to about 30 percent triblock copolymer and from about 70 percent to

about 98 percent hydrocarbon oil.



7. The nmethoo of claimb5, wherein said fi rnitur e all conprises a m neral
oil and a silicone oil., 8_ The nmethod of claim2, wherein the 73 MAR 2005
i mpro' Veneri t further conprises adding to said product ;an aversion agent
9. The metiaod of claim$S. wherein the aversion agent is selected fromthe
group consi sti nggof denat ooni urn benzoate.

denat ani urnsacchari do, denat oni um chl.ggi de. sucrose benzoate, quinine,
gui ni ne hydrochl ori de, quinine sulfate, brucine, brucine sulfate,
guassia, quassin. naringin , linonin, phenyltt iocarbamde , quebracho ,
sucrose octdacat , quereetin, berberine , and conbinations thereof. 10- The
method of claim9. wherein the aversion-agent is present in an anount of
from abodt 0. BwimetfodefiRims,osterdn sait PRYuRcgpprises;a fumityee @ik - a0 d of
claim 10, wherein the aversion agent is denatonium benzoate. 12. The

met hod of claim 11, wherein the denatoniu benzoate is present in,an

anount of. f r ofneeiodLfRam 6,vindrein sSidGlfines of BbriplizeRizghiineral ol

“and = silicona ofl. ,

8.  Themethod of claim 2, wherein the ihpruifemerrt further comprises adding

to said product zn aversion agent.

5. The metiod of claim 8, whgl’ein the aversion agent is selected from the
groub consisting of denatonium benzoate, denatonium saccharide, denatonium
chioride, sucros :a_' Seh:noat‘e,. quining, quinine hyd rochl;:m'de, q&inine shlfa’te,‘ ;
brucine, brucine sulfate, quassia, quassin, nafngin, limonin, phenylmiocarbamide.
quabracho, sucoss oclaacetate, quercetin, berbering, and combinations thereof.

10. The meﬂmd' of claim 8, wherain the aversion agent is present in an amount
-af frorm about 0.0010 tg about 0,050 percent by welght.

11.  The metod of claim 10, wherein the aversion agent is denatonium

benzoate,

12.  The met+od of claim 11, wherein the denatonium benzoate is present in an
amaunt of fram about 0.0025 to about 0.010 percent by weight,



