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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 household 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 upon such products as petroleum

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

products containing greater than 10 percent petroleum distillate essentially may



-2 PCT/ US02/ 33752 not be legally marketed in a trigger sprayer at the
present time. Since consumers are known to prefer to apply such |iquids as
cl eani ng wormposisti ons by neans of trigger sprayers or puPpTHI02BIS; it may
be anticipated that consuners would welcone such petroleumdistillate

cont ai ni ng househol d products as furniture 5 polish,. tanning oil, baby oil,
after-bath spritz, or insect repellent;2in a non- pressurized spray bottle.
However, to date, no such products are avail able whi ch rreet t he
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means i n conbi na non- pressurized container. To further protect
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distillate containing household products, it is als

require child-resistant packaging for most oil-based household products, including
baby oils, body oils, massage oils, sunscreens, cleaning solvents, water repel-
lents, automotive cleaners, and cosmetics such as makeup removers and bath
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.
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[ 0006]5 Tothrebidewzdsheant aviegeinnthearddotttarthadinentzgetes a hiscpsitsmadificavent i on
provides for the dispensing of a liquid phase petroleumdistillate product
froma nton pgesttorperait sway siehieeryisy asthickenggiirpdaet aRd @e avessiPRANEN To
achieve the appropriate deg{]_ee of. hazard,reduction desirable for such
spray di stofusher sikjs on BreveRhingesten Hi&feQt furniture oil, baby oil, or

ot her petroleumdistillate containing liquids, the viscosity of the |liquid
conposition is nodified so as to exceed 100 SUS at a tenperature of 1000

F. In addition, the sprapRREISUMMIRRYSOFTHEIKVENTION
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[0006] To achieve the foregoing and other advantages, the present invention
provides for the 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 means 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-



closure inhibiting the opening of the spray bottle, and neans to limt the
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oils are difficult to dispense as a spray froma non 10 pressurized

cont ai ger preaenzsdcoftainet Avedanise they candomm at stezant hatheathersa mikiewhen
dispensed, the thickened mineral oils of the present invention form a spray upon
dispensing through a trigger spray or pump dispenser mechanism.

DETAILED DESCRIPTION OF THE INVENTION

15 [0008] The present invention extends to any petroleum distillate or oil based
household product, but particularly to those comprising more than 10 percent by
weight of the petroleum distillate. 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 to 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



di spensed, the thickened mneral oils of the present invention forma spray
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Chemical Company. This oil / copolymer material, as described in US Patent No.

10 5,879,694, (incorporated herein by reference) has been used in the past for the
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
hi}gh 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



5 very limted nunber of such thickeners have been found to be of value in
the present invention. One such shear-thinning thixotropic thickener is
Ver sagel TWOMB/03BO0, a mineral oil / Kraton(r) bl ock terpolPgmarsoasxsi abl e
from Penreco. Kraton(r) 1is a comercially available thernoplastic rubber
type polyner, sold by Shell Chem cal Conpany. This oil / copolyner

materi al, as described in US Patent No-¢10 5,879,694, (incorporated herein
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the chosen petroleumdistillate in such a manner that it my be applied to
a surf acedibijilate based hoasaboldmreduci percattyaiialy berdscsfpungithat 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 ml, 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 inadvertent, 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 external 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 incorporated 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



WO 03/ 035511 -6 PCT/US02/ 33752 maintaining a high viscosity at rest, so as
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10 that as little as 0.01 percent by weight of a 25% solution of Bitrex™ in mineral oil

is effective in bittering a petroleum distillate based household product to the
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-



ratcheted neck closure (identified as "24 external rib 28/ 400 non

renovabl e) and a trigger assenbly (identified as "TS-800-2"), are avail abl e
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of this invention. [0016] A further safe guard nay be incorporated into the
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bittering agents will vary in accor- dance with the specific bittering or
aversi on agent enployed, but it has been 15 found that from about 0.0010 to

about; . OBQameleent by wei ght of denatonium

[0019] A test product containing a petroleum distillate was prepared, in which
the oil based product contained a viscosity modification agent and an aversion

agent. The composition of the test product, suitable for use as a furniture polish,

was as follows:
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an aversion 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 trigger 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,



agent. The conposition of the test product, suitable for use as a furniture
polish, was as follows: WO 03/035511 PCT/US02/33752 -9 5 80.5 % M ner al
oil, 50 SWB0gLarsii er) 8.5 % Versagel TM ML600 ('t hi ckener) PCAUB0263511 nonene
(solvent/cleaner) 5.0 % Silicone oil, 20 centistokes viscosity (polish)

1.0 % Orange Bl ast RN-2259 (Perfune) 0.002 % Sandobl ast Yel |l ow (Azo dye)
0.020 % BitrexTM 25% sol ution in ethanot®(aversion agent) 1.0 % Mazol TM
P31 K nmonool eate (solubilizer) 10 [0020] This conposition exhibited a
viscosity at rest of 180 SUS at 1001 E. A, ¢C 0sSi t.i havi n uch

vi scosi t ybublamer fsk meansaior srrRy applicatign of W?ngetW Sﬁgﬂateg%?%ﬁgj ﬁ%@%ﬁ%lg m

but due tOE?tcCE'e t hi xotropic nature of the Versagel TMthickener, a mxture
of a tribP CI:Sopol ynmer and a hydrocarbon oil, available from Penreco, the
conposition thinned down under the stress of passage through the trigger
spray 15 mechani sm and nozzl e, and was di spensed as a fine mst. Upon
measurenent of the volune of conposition dispensed, it was found that |ess
than 0.8 m of liquid was dispensed per actuation of the trigger sprayer.
Further, the liquid which condensed rapidly fromthe spray m st was found
to be extremely bitter in taste, such that one would nost |ikely not

know ngly voluntarily ingest additional liquid 20 once one had tasted the
spray mst or the liquid forned therefrom



| NDUSTRI AL APPLI CABI LI TY [0021] The reduced risk dispenser, and the nethod
for nore safely dispensing 25 petroleumdistillate based househol d

product s, woeg/obssir eadi | y obtained by the addition to the pcadise?/33762 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 container having a reduced vol une spray
apparatus and a renoval resistant neck closure, to provide a nore

conveni ent, WO 03/035511 -10 PCT/ USO@S@Q‘S% but | ower risk means for spray
application of petroleumdistillate ousehold products. WO 03/035511
-11 CLAIMS W claim PCT/US02/33752 5 1. A nethod for dispensing a

petrol eum distill ate based househol d product, conprising dispensing said
pr oduct fWé”cF:ir‘ﬁont ai ner having a reduced volunme spray nmechani smand a
removal resistant neck closure, wherein the inprovenent conprises adding
to said product a shear-thinning thixotropic thickener. 10 2. The nethod of
claim1l1, wherein said reduced vol une spray nechani sm dispenses |ess than
about 9. 81n ofA miethdddfopeispmeisingt & patrokeuion distitiater kasest hauseholsk prosisich
petroleumdistillate chosen fromthe group consisting of mneral oils,

m neral spPARrisingdippensing saisi Produst TrprmgheoriaIner haviha 5894650V HY@Eocar bon
sol vents, spray mechanism and a removal resistant neck closure, wherein the improvement

comprises adding to said product a shear-thinning thixotropic thickener.

10 2. The method of claim 1, wherein said reduced volume spray mechanism
dispenses less than about 0.8 ml of liquid per actuation, and said product com-
prises a petroleum distillate chosen from the group consisting of mineral oils,
mineral spirits, haphthenic 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.



kerosene, and m xtures thereof. 15 3. The nethod of claim 2, wherein said
petroleumdistillate product has a viscosity of fromabout 30 to about 130
SUS at 1080 0B/033ni or to addition of the thickener, and aP¢ramsoy3i7y2 of
greater than about 100 SUS at 1000 F. subsequent to the addition of the

t hi ckener, and sai d product containing said thickener forms a 20 spray
upon passage through said spray mechani¥m 4. The nmethod of claim 3,
wherein said thickener is chosen fromthe group consisting of a m xture
conprising a triblock copolynmer and a hydrocarbon oil, and N Lauroyl
glutam c acid di-n-butyl am de, and conprises fromabout 0.2 to 25 about 9

percent by wei gt At toﬁeon{)ém‘t@twhérelﬂ_gﬁld%Bggto glgé’éépa furntlf 8il Sfbn sai d

t hi ckener “¢onpri ses rom a cent ercent triblock
copol ymer and from about 70 percent to about 98 percent hydrocarbon oil.
WD 03/ 035511 PCT/ US02/ 33752 -12 6. The nethod of claimb5, wherein said
product c@npri Jee racthodroftalaim ©whergin $hid fomtitund odfcontErisasty mivenaboih sai d
furniture oil conprises a mneral oil 5 and a silicone oil. 8. The nethod
of cl af m 2ndwhsilieone elhe i nprovenent further conprises adding to said
product an aversion agent. 10 9. The nmethod of claim8, wherein the
aversion agent is selected fromthe group consisting of denatonium

b d [ 1 de, ' :
RO A s e A S S S L
quassi a, q413sRI frodD& A el Ersidri #GEHtN. phenyi t hi ocar bam de,

10 9. The method of claim 8, wherein the aversion agent is selected from the
group consisting of denatonium benzoate, denatonium saccharide, denatonium
chloride, sucrose benzoate, quinine, quinine hydrochloride, quinine sulfate,
brucine, brucine sulfate, quassia, quassin, naringin, limonin, phenylthiocarbamide,
quebracho, sucrose octaacetate, quercetin, berberine, and combinations thereof.

15
10. The method of claim 9, wherein the aversion agent is present in an amount

of from about 0.0010 to about 0.050 percent by weight.

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

20 benzoate.

12.  The method of claim 11, wherein the denatonium benzoate is present in an

amount of from about 0.0025 to about 0.010 percent by weight.

25 13. A method for the dispensing of a petroleum distillate product selected from
the group consisting of mineral oils, mineral spirits, naphthenic oils, silicone olls,
isoparaffinic hydrocarbon solvents, and mixtures thereof, said method comprising

applying said product to a surface by means of a reduced volume spray mecha-



guebracho, sucrose octaacetate, quercetin, berberine, and conbi nations
thereof. 15 10. The nethod of claim9, wherein the aversion agent is
present iwoan/ozasount of from about 0.0010 to about 0. 050Pp@rusens37sy

wei ght. 11. The nmethod of claim 10, wherein the aversion agent is

denat oni um 20 benzoate. 12. The nethod of claim 11, wherein the denatonium
benzoate is present in an anount of f Fbih about 0. 0025 to about 0.010
percent by weight. 25 13. A nmethod for the dispensing of a petrol eum

distillate, product selected from th roup consi.sting of, m.ner i

ni ner al sﬁ‘i‘%‘ ?‘?,"”\Qa%Fﬁ'ﬂ‘éYﬁ"elé eﬁ'?f)aéq,t n&cﬁic&ﬁxﬂé&d{vﬁgr’em F@'@%H?S?%'ﬁ%c&@%b%%ar bon
sol vent s, ] r . j d conprising applying said

pr oduct t&%d@gb%?g?gyé ﬁ]géﬁgé%g%?r%gﬁt@@'vol ume spray mecha WO 03/035511
-13 PCT/US02/ 33752 nism having a renoval resistant neck closure, wherein
sai d nmechani sm di spenses |ess than about 0.8 m of liquid per actuation.
14. The nayhod Toke mkthoan dfZlaifrut 8 hieirtheo ocpmipsising adting do saidspiodupt @aghear-a
shear- 5 thinning thixotropic thickener conprising fromabout 2 percent to
about 80 plinoimgtthixotrobischhiakeper gempriaing frersababibgipercepidpahout 89 raseant og
percent hydrocarbon oil. 15. The hod of, .cl ai . Wherein sai

pet r ol eum¥'ﬂﬁ’|§9|f P@%‘?'W\?f@ﬂgjéforﬂé’?o&ﬁé@e\'?‘?%c;@ia%%égfpr%?ﬁ'gﬁy@m%gf)ﬂ about
130 SUS at ,,1000 F. prior to addition of said thickener, and a viscosity of

greater tt?é{n about 100 SUS at 1000 F. subsequent to the addition of said
t hi ckener, and said product containing said thickener fornms a

15. The method of claim 13, wherein said petroleum distillate product has a

10  viscosity of from about 30 to about 130 SUS at 100° F. prior to addition of said
thickener, and a viscosity of greater than about 100 SUS at 100° F. subsequent to
the addition of said thickener, and said product containing said thickener forms a

spray upon passage through said spray mechanism.

15 16. The method of claim 14, further comprising adding to said product an

aversion agent.

17. The method of claim 16, wherein the aversion agent is selected from the

group consisting of denatonium benzoate, denatonium saccharide, denatonium
20  chloride, sucrose ben‘zoate, quinine, quinine hydrochloride, quinine sulfate,

brucine, brucine sulfate, quassia, quassin, naringin, limonin, phenylthiocarbamide,

quebracho, sucrose octaacetate, quercetin, berberine, and combinations thereof.

18. The method of claim 17, wherein the aversion agent is present in an

25 amount of from about 0.0010 to about 0.050 percent by weight.

19.  The method of claim 18, wherein the aversion agent is denatonium

benzoate.



spray upon passage through said spray nmechanism 15 16. The nmethod of claim
14, further conprising adding to said product an aversion agent. 17. The
nmet hod ofwoloaiosssib, wherein the aversion agent is sel ect e@Cirruso?/83162 gr oup
consi sting of denatoni um benzoate, denatoni um saccharide, denatoni um 20

chl oride, sucrose benzoate, quinine, quinine hydrochloride, quinine

sul fate, brucine, brucine sulfate, qua"s%?a, quassin, naringin, |linonin,
phenyl t hi ocar bam de, quebracho, sucrose octaacetate, quercetin, berberine,

and conbi ngti o hergof . . 18. T h f,claim 17, wherein th ver sion
agent 15 b -s,aﬁﬁh% H:éﬁggécﬁ JL‘»?WB‘%%?%&%@@?OWBb%ﬂ%}?t%b%reﬁ%_%n@@oan t
percent by : jgp@ e aversi on agen
is denaton?mhgeélfzfgat ea.b \5@0{3@ 03 5%10%@{?8%70?3@@3%&9@4 20. The net hod of
claim19, wherein the denatonium benzoate is present in an anount of from
about 0.0025 to about 0.010 percent by weight.



