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present invention relates to aqueous-based gel air-treating conpositions
and to their method of manufacture. Mre specifically, t he present

i nvention-concerns the inprove- nent in such air-treating conposi ti ons,
wherein a gaseous com ponent is introduced |nto the gel base prior to
cooling, the resulting product exh,b,tDESCB TEMNoved transm ssion
efficiency with time of the perfune constltuents into the environnent.
Background of the Invention GrbARE . gBOSItIOHS are known.
See, for exanple; U S. Patent FO4E MPOSITION 927 055 to
Lanzet; 3,969,280 to Sayce, et aI ; 3 997 480 to Slngleton et al.;
3,956,173 to Tow e; 4,056,612 to Lin;, 4,071,616 to Bloch; 4,128,507 to
Mtzner, 4,178,264 to Streit, et al Fied&iof Invention, O affey et al. -
2 - A dlsadvantage of the conventlonally gelled air- treatlng conpositions,
however, is their inefficiency in regard to

The present invention relates to agueous-based gel

air-treating compositions and to their method of manufacture.
More specifically, the present invention concerns the improve-
ment in such air-treating compositions, wherein a gaseous com-

o/ ponent is introduced into the gel base prior to cooling, the

resulting produdt exhibiting an 1nproved'transmission efficiency

with time of the perfume constituents into the environment.
Background of the Invention

Gelled air~-treating compositions are known. See, for
example, U.S. Patents 2,691,615 to Turner, et al.; 2,927,055 to
Lanzet; 3,969,;80 to Sayce, et al.; 3,957,480 to Singleton, et
al.: 3,956,173 to Towle; 4,056,612 to Lin; 4,071,616 to Bloch;

4,128,507 to Mitzner; 4,178,264 to Streit, et al., and 4,318,476

to Claffey et al.

(



pe?fune rel ease. |t has been found that |arge anmount, often 30% by wei ght
or nore of the volatile perfume conporients incorporated in the prior art
gel, products during manufacture, in fact, is not released to the
environnment, but. rather is entrapped in a gel residue. Thus, at the point
t he cofisumer can no |longer detect a noticeable rel ease of perfune, the
product is discarded by the consuner, even though the gel residue contains
undi ffused fragrance. Beneficially, the gelled air freshner dispensers
shoul d provi de essentially conplete utilization of the perfune with
adequate | evel s dispensed fromthe gel conmsttion during its useful life.
It is an object, then, of the present invention to provide an aqueous-based
gel air-treating conposition that exhibits inproved fragrance transni ssion
efficiency duripng_jts useful life. It is a further object of the present

i nvention to sub-isagyangage refijthe (gpnventianaldy gelded md nrdireating

per fume - 3- co&s{ﬂi,tue ts renai n'sn%n the resi due portion of the gel at

the end of FYWPOR 3?1;h§b9¥ﬁﬁ+1 &% inetfis e TeEARE & (s to

provide an yereume release. It has been found that large amount, often 30%
by ?eiqht'or more of the volatile perfume components
incorporated in the prior art gel products during manufactur@,
in fact, is not released to the environment, but rather is
entrapped in a gel residue. Thus, at thé poeint the consumer can
no longer detect a noticeadble release of perfume, the product is
discarded by the consumer, even though the gel residué contains

| undiffused fragrance. Beneficially, the gelled air freshner
dispensers should provide essentially complete utilization of
the perfume with adequate levels dispensed from the gel
coﬁposition during its useful 1life.

W, It is an object,.then, of the present invention to pfovidé
an agueocus-based gel air-treating composition that exhibits
improved £ragrance transnission efficiency during its useful

' 1ite. R |

It is a further object of the present invention ﬁo sub-

stantially reduce the concentration of the volatile perfume



aqueous-based gel air-treating conmposition that exhibits greater
fragrance-rel ease per unit weight of product at a given perfune |oad. To
achieve the aforesaid objects, it is primarily anm object of the present =+
invention to provide an aqueous-based gel air-treating conposition whigh

I ncorporates air or other inert gaseous material into its gel base
conposition. Yet another object of the present invention is to provide a
met hod for the manufacture of the @i¥-treating conposition of the present

i nvention. These and ot her objects and advantages wll|l be nore readily
apparent upon readi ng the detai |l ed description of the invention, a sumary

. I agu - based ge _
V\?ér,gg ?ﬁg‘g%\énp%m |ons 0 nt%g 2 %‘gﬁ"l{h’cﬁtﬁ[ %élﬁ'f mﬁ%éz”(ea) a gel
baseehacbydieg geéul ol ffent . water and perfune and (b) a gaseous
conponent, said gaseous conponent being included in an anount effectlve to
reduce the bulk density of the gel base by from about 10 to about 50% the
gaseous conponent being present within the product conposition as
subst ant Anbthehoobjectons | thelipreseretl invention is to provide an

agqueous-~based gel,air-treating composition that exhibits greater
fragrance-release per ﬁnit weight of product at a given perfune B
load. | - - N
To achieve the atorésai@ objects, it is primaxily an object o
of the present invention to provide an agueocus-based gel ™~
air-treating compositién vhich incorporates air or other inert

gaseous material into its gel base composition.

Yet ancther object of the present invention is to provide a
method for the manufacture of the ajr-treating composition of

the present invention.
These and other ocbjects and advantages will be mbre readily

'apparent upon reading the detailed description of the invention, /

a summary of which follows.
Summary of the Invention

The aqueous-~based gel air—treating conmpositions of the



bubbl es, bul k density .being neasured at [err]. That is, the air treating
conposi tions of the:present invention have a bulk density at [err] of from

0.5 to
fromO.2

0.9 g/cc. The gel base conprises by weight*of said substrate
to | 0% of a.gel-form ng agent, on an anhydrous’basis;

wat er'n an anount effective to subsequently hydrate said gel -forning
agent; and from 0.2 to 5% of said gperfume constituent. Suitable
gel -form ng agents include carrageenan, algins, agars, and other

car bohydrates such as anyl ose, and trival ent netal conpl exes of

car boxynet hyl

cellul ose as disclosed in U S. 3,969,280 to Sayce, et al.

Sui t abl e gaseoirventigotynicaldy camprisenia) @ygpl bege Hneludisg gRIliBAd t he

nobl e gases.

General |y, ‘bubbl es having a di aneter of greater than 3,000

mcrons will ragent, pratentand penfurerpasid i (in)s aoigasieoupr coRponeAtsNsadd.
t he-mean bubbl e di aneter. preferably being fromb50 to 1000 m crons. Mbst

preferably,
di stribution

\.//

t HEASRRNS [RARRANENY Reing iln
*All percenta
wei ght unl ess
enbodi nent bei

im0 an amount efiectivei on

es,given in the subsequent description are percentages by
“ERdice, '

HEX danpity of she ged daser dynLroubabeuti A0t fips
qg frcwaéoo to 200 microns_ and the three signa
about . the gaseous component being present within the
product compbsition as substantially homogeneously dispersed
bubbids;'bulk density being measured at 2oPc.. That is, the
air treating compositions of the present invention have a bulk

dehsity:at 20°C of from | 0.5 to 0.% g/ce.

The gel base comprises by weight"of said substrate from
0.2 to 10% of a gel-forming agent, on an anhydrous
basis; water in an amount effective to subsequently hydrate said

gel-forming agent; and from '0.2 te 5& of sald

'perfume constituent. Suitable gel-forming agents include

carrageenan, algins, agars, and other carbohydrates such as
amyiose, and trivalent metal complexes of carboxymethyl
cellulose as disclosed in U.S. 3,969,280 to Sayce, et al.
Suitable gaseous components are air, nitrogen, carbon dioxide,
and. the noble gases. Generally, bubbles having a diameter of
greater than 3,000 microns will not be present in the
compositions of the present invention, the mean bubble dismeter
preferably being from 50 to 1000 microns. MNMost preferably,

the mean bubble diameter is about 150 microns, the one sigma

#Al11 percentages given in the subsequent description are
percentages by weight unless otherwise specified.



i ncorporating bubbles having a dianeter of |ess than - . 300 m crons.
The conpositions of the present invention preferably include up,to 5%
of a viscosity control agent, and may further inctude as other opti-onal
tonstituents gelling aide such as potassium chloride, hunectants, perfgye
fixatives, ~extenders, preservativegwgr;%ie-thaM/stabilizers, and dye
Detail ed Description of the Invention and Preferred Enbodi nent

Aqueous- based gel air-treating products are sold to con- suners or
end-users in a sealed container, generally of attrac- tive design, within
whi Cla {igk v ABUtlior b thedBubbles nitHE GNBSEIrert) beliNy Gdmi ner of ten

i ncl udes neans for adjustably exposing all or a desired portion of the
conpavd itw to t hatwilcremntandithe Hehrgee ddmoo diatrdbutier aced by the
consuner in a convenient |ocation. The product includes a sufficient weight
of t Hnapatpaxatding huhbliesy havingia idianeser off dess dharul | i fe 00 |
approximately 4 to 8 weeks, dependi ng upon such factors as air novenent,
hum(ﬂﬁgﬁoﬂﬂxitenperature, as well as the area of the opening set by the
consurmer. T - o '

The coﬁpositions of the preédntﬂihVQntien preferably include

up to 5% of a viscosity control dqght, énd may turther =

include as other optional constituents geliinq gids such as N
 potassium chloride, humectants, perfdmc:fixativcs, extenders,

preservatives, freeze-thaw stabilizers,: and dye. \J



v ‘ .
Qobservation of the prior art products towards the end of their useful |ives

wi Il reveal
ernwi ronment .

that there'is a drop in the fragrance enission to the
A dry and brittle residue of the conposition, generally from

aboqulo to about 20% by wei ght of the initgal weight of the conposition,
remains at the end of the product's life. An analysis of this residue shows
that a | arge percentage, often 30% or nore of the volatile perfune
conponents based on the initial weight of the volatile perfune conponents,
remai ns entrapped therein. The reasons for such inefficient perfune rel ease
fromthe conventional aqueous-based gel air-treating products are several.
Duri ng manufacture the perfunme oil is dispersed as nicrodroplets in a
cont i nuous aqueous phase. During use the perfume conponents have an
inherently limted driving force to effect diffusion fromthe dispersed oi
phase into the hydrated gel mediumand ultimately fromthe hydrated gel
mediuminto the environnent. Second, as the gel dries, a surface film

| ayer of a rigid, hydrated gel is forned and the perfune droplets
therewithin exhibit |ess and | ess tendency to diffuse through this "skin"
to the atnopshere. Third, as the conventional gels evaporate, 'the surface
area of the conposition is reduced, again slowing the rate of perfune

escape.

Nt

Detailed Description of the
Invention and Preferred Embodiment

Aqueous-baséd gel air-treating products are sold to con-
sumers or énd-usérs in_a sealed container, generally of attrac-
tive design, within which is contained the gal air-trcatihg
compbsition. The container often includes means for adjustably
exposing all or a desired portion of the composition to the
environment, and th"opened container is placed by the consuner
in a convenient location. The product include# a sufficient
weight of the gelled air-trcating composition to- providc a
nsetul life of approxlmatcly 4 to 8 weeks, depending upon such
factors as air movenent, humidity, and temperature, as well as

the area of the openinq set by the consumer.



8 It has been found that the above-nentioned di sadvantages and drawbacks of *
the conventional gel conpositions may be avoi ded and/ or mtigated by
infroducing air or other inert gaseous material in the formof small
bubbl es into the conposition during gellation, the final product
conposition having a bulk density that is fromabout 10 to about 50% | es
than the density of the gel obtained in the absence of gasification. By the
practice of the above nethod, a major portion of the perfune oil previously
residually entrapped in the prior art conpositions is diffusable into the
environment. Although a surface filmI&yer will formas a result of water
“evaporation fromthe gel, the porosity of the conposition of the present
invention mtigates greatly the detrinental effect of the "skin" fornmation.

_Moreovgr, introduction of t as into the base conpositions of the
presen&?ﬁ?‘éﬁ? okthe ¥ ’é\g'p'ifr RFoduct s 8HP§9!dt§PngEFUPS,‘Bh¥Ft he

Pur 2GRhal"Euid wER eVt Voot AN, U3e 4 SRR EEhGEAREH, DY °
Do TRRSAb S ASSHE apYIEpndie 153 R OUBALEEL BLRMeGAeo e
composition, generally from about 10 tc about 20% by weight of
the initial weight of the coﬁposition, repains at the end otlthe
product's life. An analysis of this residue shows that a large Q;J
percentage, often 30% or more of the volatile perfume components
based on the 1n1tial veight of the volatile perfume componants,

remains entrapped therein,

The reasons for such inefficient perfume release from the
-conventional aquecus-based gel_;ir-treaﬁing products ar?
saveral. During manufacture the perfume oil is disﬁq;sed as
“microdroplets in a continuous aqueous'phése. During use the |
psrfunme components hgve an 1§herent19 limited driving force to
effect diffusion from the dispersed oil phase into the hydratod
gel medium and ultimately from the hydratod_qel med;ﬁm into the
environment. gecond, as the gei dries, a surface film layer of
a rigid, hydrated gel 1- formed, and ﬁhc pertumi droplets
therevithin exhibitlles- and less tehdehcy”to_ditfuse through
this "skin® to the atnoplhero. Third, as ihe conventional gels
eQaporato, the surface area of the composition is reduced, again

slowing the rate ot'ﬁartune escape.



ekcellent air- freshening capacity per uni-t weight of perfume contained in

t he conp05|t|on . + The aqueous-based gel air-treating conpositions of the
pr esent i nvéntion thus conprise (a) a gel base conposition including
gelllng?agent wat er, and perfunme and (b) a_gaseous conponent included in
the \gel base conp05|t|on I n an anount effecﬁ?ve to provide said
aqueous-based gel air-treating conposition which has a bulk density that is
from about 10 to about 50% I ower than the bul k density of a product
obtained fromsaid gel base conposition in the absence of gas

I ncorporation, density being neasured at [err], the gaseous conponent being
present within the air-treating conposition of the present invention as
subst anti al | y hono@enhes beerdigopnd stnhth tihal abovéiadntiansdadi sadhd¥thgek and

density reduction, there is no noticeable inprovement in performance, while
at nore than alﬁiﬁ"bﬁﬁkﬂo%ﬁsﬁ‘l‘y"%m#%ﬂ EORRASIL IPRE MaY (B ANPided to
maintain its ing of t he
present |nvent|on theiffgh 5%?“%%%%%5???@%F$t&gx : E §h’q efers to

the mxture of sxuEzdugnis dmolmeﬁlctl s 1gpubbTesdito the cafosditien i s

aerated prior to cooling. "Aeration" and "aerated" as used herein refer to

t he incorpor at iduring gellation, the final product composition having a bulk
Gensity that is from about 10 to about 50% less than the density

of the gel obtained in the absence of gasification.

By the practice of the above nethod, a major portion of the
U perfume 0il previously residually entrapped in the prior art
compositions is diffusadble 1n£oﬂtho environment. Although a
su:f?ce £ilm layer will form as a result of water evaporation
frén-the gel, the porosity of the composition of ghc present
1nvuh£i§n mitigates greatly the detrimental effect of the "skin®
formation. Moreover, introduction of the gas into the gel base
‘conpositions of the present invention résults in a porous,
recticulated structure, and the surface of the gel, dboth
initially and during use, is characterized by a large surface
area, which helps maintain the rate of diffusion of the perfume
oil during use. Thus, it has been found that producte made
according to the method of th¢:present.1nvention provide
excellent ai:—::cshéning capacity per unit weight of perfunme

contained in the composition.



suitable gas into the gel base. "Conposition" and "product conposition"
refer generally to the conposition or product of the present invention,
that is, the cooled, aerated gel base conposition. * Typi cal ly, the 4
conpositions of the present invention have a bubble size distribution sugh
that the mean bubble size will be from 50 to _ 1000 m cronS;
with the one sigma distribution being ' [err]200 to 400

m crons, and the three signa distribution being from- [err] 600 to
1200 microns. As a rule, the gas bubBl es have a di anet er of under
3,000 mcrons. Preferably, the gas bubbles have a dianeter of |ess than
1,000 mcrons, and preferably range between 25 to 600 microns. In an
especially preferred enbodi nent, the nean bubble diameter is about 150

m crons, the one signma distribution being 50 mcrons and the three sigm

di stribution being 150 mcrons. It should be undéerstood that forces acting
on the Fifhlaspenns~hgsed gedi @dr-treatdngnconposinfonsyofettato di stort

Lgﬁb%?%g? e:ﬁ;%ﬁ; ialkﬁnyr theibirggsdgggggtggsguggkggbilggngel bgse
including gelling agenﬁ,_wateg, and perfume and (b) a gaseocus
component included in the gel b#se composition in an amount
effectivé to provide said aqueons-based.gel air-treating g;)
composition which has a bulk density that is from about 10 to
about $0% lower than the bulk density of a product obtained from
said gel base compoeition in the absence of gas incorporation, et
density being measured at 20°C, the gaseous éomponénﬁ'being

present within the air-treating composition of the present
invéntion as'Substantially hombgeneoﬁsly diépersed bubblés. At
less than a 10% bulk'dengit? :éduction,-theré ié_no noticeable
impfovement in ﬁgrformaﬁce, while at more thaﬁ.about 50% density

:eduction,'the ptoduct loses its ability to maintain its

integrity. As used herein with respect to compositions of the
present invention, the term “gel base'conpositioh" or "gel base"
refers to the mixture o: conponents from which the gel is made. \;)

The "gel base" is aerated prior to cooling. -"Aeration"™ and
"aerated” as used herein refer to the incerporation of a
suitable gas into the gel base.'“composition“ and "product
composition” refer generally to the composition or product of
the present invention, that is, the coéled, aerated gel b#se

conposition.



béée from 0.2 ., to -10% of a get-form ng agent, on an anhydrous

basis, water,in an‘anbunt effective to substantially hydrate, i.e. gel,
said gel-formng agent (typically the anbunt of water may be fromb5 to
95%, and fromO0.2 to 5% of said perfunme constituent. The gel -form ng

agent—  may be any such material used in the preparation of the conventional
conpositions, and includes carrageenan, agars, algins, and other
carbohydrates typically used for such gelledqroducts such as anyl oses, and
trivalent netal conpl exes of carboxynet hyl GFIulose. These gel -form ng
agents are preferably included in the gel base in an anount of from

0.5to 10% by weight of the gel base conposition, nost preferably
in an anount of from 1.0 to 2. 5% of the base conposition. ,
Carrageenan is an especially preferred.gel-fornmng agent. A preferred

gel ling agent ogpTeadyy), G.RINboasbdibonBrbF%@'#ﬂééat%&bng%ﬁrﬁﬂe'é a

proprietary m xture of “carrageenans, as well as duns, sugars, trac
| evel s of bubbleasdgei distributien ghehpthitnthe apedn tbebbléSsfte tvdly Wy

vol atil e organic natural conpound an m xture of conpounds, typically
essential offremobt ai ned B0okPl eaves, 1DDOVmicrohs Liwith rtive soneds igmsl; from
distribution being 2200 to 2400 microns,
and the three signa distribution being from 2¢00 to

+1200 microns.

o As a rule, the gas bubbles have a diameter of under
3,000 microns. Preferably, the gas bubbles have a diameter of
less than 1,000 microns, and preteribly range béﬁween

25 to 600 microns. In an espacially preferred
embodiment, the mean bubble diaxeter is about 150 ﬁicfons, the
one sigma distribution being ¥50 microns and the three sigma'
distribution being $150 microns. It should be understood that
forces acting on the bubbles during gellatioﬁ, nixing and
cooling may tend to distort their shape, especially for the
larger dianeter bubbles.

The gel base cpmpoiition comprises by weight of said qei

base from 0.2 to 10% of a gel-forming agent, on an
anhydrous basis, water in an aﬁount effective to sﬁbstantially
hydrate, i.e. gel, said gel-forming agent (typically the amount
of wafer may be from 5 to 95%), and from 0.2 to 5% of said
perfume constituent.



A J

ani mal sources, .and fromresinous extracts, capable of inmparting a pleasing
fragrance. Mention may be made, by way of exanple, of oil 'of rose, oil of
lime, oil of pine, oil of wintergreen, and the like. Synthetically deriveds
fragrancing materials, for exanple esters, aldehydes and ketones, may al§o
be used as the perfunme constituent, typically in adm xture or in

adm xture with the natural substances,gSynthetically obtai ned conpounds

al so include the synthetically preparé "oderiferous active materials of the
essential oils. The perfune constituent is frequently a conplex m xture of
one or of such nore essential oils and/or synthetic fragrancing materials,
and is typically available froma comercial perfunme supplier. The perfune
constituents are often provided in a suitable vehiecle, for exanple, a
_alcoholic _or other solvent. In lieu of or in addition to the perfune
constit ueFhe gal-fermingAgent onay obet ARy psuch material iwsedsuinitie ude

ohor RbABaratfen oot HRE.coRveRtToha L Eurnet St onm, aha ingaudesn anl

tt t ant d | ant i icid f i ¢i des,. and ph ti |
and VERFRaSSSRRT,cRIAE Mraliioched pERk: ST Riees whRlea TIN5 [ ange
frOn]gszdtQoé?gugﬁeagif*&ybfééwéts such &s adfioses, snd SYivEidng of the

base
metal complexes of carboxymethyl cellulose. These gel-forming

~

agents are preferably included in the gel base in an amount of N~
from 0.5 to 10% by weight of the gel base
conposition, nost preferably in an amount af':ron 1,0 io W

2.5% of the base composition. Carrageenan is an
especiaily prgfaz::ﬁ)ge;—torning agent. A preferred gelling
agent is_Gennqellgqld by Marine Colloids, which material is a
proprietary mixture of carrageenans, as well as gums, sugars,

and trace levels of mono- and divalent ions.

The perfune constitueht is suitably any volatile organioc At
natural compound an nixtutg of compounds, typically essential
oils obtained from leaves, flowers, truits;.roots and wood; fronm
animal sources, and from resinous extracts, capable of imparting
a pleasing fragrance. Mention may be made, by way of example,
of oil o£ roso,_o$1 o:lliie, oil of pine, oil of.wintefgreen,
and the_like;-.Syntheticjlly derived fragrancing materials, for

exaﬁple esters, aldehydes and ketbn&s, may also be used as the



4
conposition. Preferably, the gel base conposition includes a viscosity
control agent t.o reduce creaming of the air bubbles in the aerated gel sol
and to aid in the control of syneresis, as described in greater detai

beIoQ%Mfth respect to the nethod of manufacture. These viscosity-control
agen I nclude the water-soluble cellul ose derivatives, for exanple, _

car boxyal kyl cel |l ul oses, hydroxyal kyl cell w g9es and hydroxyal kyl al kyl -

cel l ul oses, ‘the al kyl groups having from1l to 5 carbons, e.g. carboxynethyl
cellul ose; naturally occurring plant extracts such as xanthan, |ocust bean
gum guar gum and the m neral -derived thickeners such as | aponite and
bentoni te cl dperfuns renstitusnt; ctyplicallyviscadnixturmton| impadnixturs with
produce a yield value o shOM/thixotrgg These

vi scosi t y- contP® NELRTAL substances,, §3E$;£E2;¥3;IQR&§$ﬁQﬂ)QQPPOQFAS also
Lo 105 he EHER LREIBERIPACAETY Frébared et Cankond aeit Ve Hanesdate
gel bace. comt: HE etEenCEALC61 fus HRETRAFHIAE HndiIIgHE 3 Braduefly a
and the gas. Jéuis) ek Eiktire SofCofie or of such more essential oils and/or

i ' synthetic fragrancing materials, and is typically available from
k/“ a commercial perfume supplier. The per!un.-constituénts are
. often provided in a suitable vehicle, for example, a alcoholic
or other soilvent. In lieu of or in addition to the perfunme
o constitucnt; the gel compositions of the present 1nvention.nay

include other volatile air treating constituents known to the
art, for example, pheromones, bactericides, insect attractants,
and repellants, animal attractants and repellants, insecticides,
fungicides, and pharmaceutical and vetinary drugs. Suitable
levels of the air-treating constituents range froem 0.2 to 5%,
preferably from 0.5 to 2%, by weight of the base

Ao composition.

'Piefefably,_thé gei base coﬁposition-includes_a viscosity
control agent to redﬁcc croaning_of the air bubbles in the
aeraﬁed qé1 so1 and té_aid in the contrdl of syneresis, as
described in greater detail below with respect to the method of
manufacture. These Qiscosity-cqntrol agents include the

water~-soluble cellulose derivatives, for example, ¢arb6xya1ky1
celluloses, hydroxyalkyl celluloses and hydroxyalkyl alkyl-
celluloses, the alkyl groups having from 1to5 carbons, e.g.
carboxymethyl




'*“Easi1y‘ianrborated wi t hin'the aqueous gel.[AnyicbnventionaL'foahing'agéht

»

i ncl udi ng nost nonionic, anionic, catiohic, anphoteric, or zwitterionic
surfactants nay be used for this purpose, provided, of course, that such
foanrng agent is conpatible with the gel system Also suitable are natyral
pkpducts such as sugar derivatives, especially sucrose esters, that show
surface activity. The anionic and nonionic surfactants are preferred I n

view of their ready availability,~ dsnpatablllty and cost. Broadly, the
anionic surfactants are water-soluble alkyl or alkylaryl conpounds, the
al kyl having from 8 to 22 carbons, including a sulfate or

sul fonate substituent group that has been base-neutralized, typically to
provide an alkali metal, e.g., sodiumor potassium or an anmmpni um ani on,
i ncludi ng, for exanples: (1) alkyl and alkylaryl sulfates and sul fonates
. having preferably 10 to 18 carbons in the al kyl group, which may be
strai ght or hranched chain sodi um | auryl sulfate and sodi um

dodecy! berBe3¥} Qﬁ?*(ﬂh§P€‘1%2)°Qﬁﬂﬂ€§nﬂlE¥§ﬂ$ axyraats suchnasamnthener abl y

n 19 Roier boy S, 450 AT Bl ehl Sy BpEb e SRS

prepared lhapuchiabOYépcniteOand bentonite clays. Especially preferred are
viscosity-control agents that produce a yield value or show .
thixotropic rheclogy. Thcue.viscosity-controlIAQents generally N
are included at levels up to 5% by weight of the gel
base composition, e.g. 0.1 to 5%, preferably 0.10 to 1.0%. The
preferred viscosity-eontrol_lgent is carboxymethyl celiulose. v/

It is also preferred to include a surface-active or foaming
agent 1n_the'ge1 base composition to reduce the interfacial
_tension between the liquid and the gas. Thus, the air is more
easily  incorporated within the agqueocus gel. Any convcntienel
foaming agent including most nonionic, anionie, cationic, ;;
amphoteric, or gzwitterionic surfactants may be used for this
purpose, provided, of course, that such foaming agent is
compatible with the gel systen. Alse'suitable are natural \;/
products, such as sugar derivatives, especially sucrose c-ters.
that show surtace sctivity. The anionic and nonjonic
‘surfactants are ptofcr:ie,'in view of their ready availability,

compatability and cost.



¥

[err] al pha-ol efins and chiefly:conprising sodium al kene sul - fonates and
sodi um hydr oxyal Rane: sul fonates; (3) sul fated-and sul fonated :
monogl yceri des, especially those derived fromcoconut oil fatty acids; (4)
sul fate-esters of ethoxylated fatty alco- hols having 1-10 nols ethyl ene
oxi de; e.g., sodium pol yoxyethy- lene (7 nole EO |lauryl ether sulfate, and
of ethoxyl ated al kyl phenol s having 10 nol s gtihyl ene oxide and 8 to 12
carbons in the alkyl, .g., ammoni um pol yoxyethylene (4 sols EO nonyl
phenyl ether sulfate; (5) base-neutralized esters of fatty acids and

I sethionic acid, e.g., sodiumlauroyl isethionate; (6) fatty acid am des of
a nethyl tauride, e.g., sodiumnethyl cocoyl taurate, (7) B-acetoxy- or

B- acet am do- al kane sul f onat es where t he al kane has from8 to 22 carbons,

e.g., sodium | aur oyl BEeAAlY¥s| the ANiGALC (BNTHISSANtE ATea VAR sDIUD)e a3kyE or

e.g., potassium : | 0L CSavG! tty al gopol

el koxyl at es, espggﬁ@‘gﬁiﬁyegﬁ%’%dx%‘gt%is%%v#g‘?%ﬁ)’fkg al kyl ggp?)up has®? r om

8 to 22, preferakhybdns, dnéBuatfy Ross1 st otYﬁI!ﬂﬂaleGIﬁ&ﬂiuﬂﬁifﬁﬁuioﬂiﬂe
S

per nol ecule, e.g., coconut al cohol condensed with about nine no
et hyl ene oxi de; 89; bean pagerasutivadiged SyPigel gy tor previde ancaikali metal,ls

mol's al koxyl at .e,_..t_%sp? CJ?J&LX ttub epotassiun. or an ammonium anion, including, for
~ example: {1) alkyl and alkylaryl sulfates and sulfonates having
~ - preferadbly 10 to 18 carbons in the alkyl group, which may be
straight or branched chain, e.¢., sodium lauryl sulfate and
' L sodium dodecylbenzene sulfonate; (2).alphi-oletin aryl sul~
‘fonates preferadbly having from 10 to 18 carbons in the
oletin, e.g., sodium Cy,_3¢ Clefin sulfonate, vhich is a mix-
ture of long-chain sulfonate salts prepared by sulfonation of
- Cy4-1¢ 8lpha-olefins and chiefly conprising sodium alkene sul-
fonates and sodium hydroxyalkane sulfonates; (3) sulfated and
sulfonated monoglycerides, especially those derived from coconut
011 fatty acids: (4) sulfate esters of sthoxylated fatty aico-
hols having 1-10 mols ethylene oxide, ¢.g., sodium polyoxyethy-
lene (7 mola EO) lauryl ether aultute..and,of ethoxylated alkyl
phenols having 10 mols ethylene oxide and 8 to 12 carbons in the
8lkyl, e.g., ammonium polyoxyethylene (4 mols EO) nonyl_phenyl
ether sulfate; (5) base-neutralized esters of fatty acids and
isethionic acid, e.g., sodium lauroyl isethionate; (6) fatty
acid amides of s methyl tauride, e.g., sodiunlagthyl cocoyl

taurate, (7) B-acetoxy- or B-acetamido-alkane sulfonates where



et hoxyl ate; (3) al kyl phenoxy al koxylates, especially the ethoxy- |ates,
containing 6 to 12 carbons, preferably octyl or nonyl, in the alkyl, and
havi ng 5to 25, preferably 5 to 15 nols al kyl ene oxi de per nolecule, ,
e. g., nonyl phenol ethoxylated with about 9.5 nols ethylene oxide (e.qg.,

| gepal CO- 630); (4) condensates of etE¥lene oxi de with a hydrophobic ba
formed by condensation of propyl ene okfde with propylene glycol, e.g.,

noni oni ¢ surfactants of the Pluronic* series manufactured by BASF
Wandotte, (5) condensates of ethylene oxide with an am ne or am de; (6)
fatty am ne oxides, e.g., stearyl dinethyl am ne oxide, and (7)

al kyl ol am des. Preferred anionics are the al kyl and al kyl aryl sulfates, the
et hoxyl ated octyl and nonyl phenol sulfates and the al pha-olefin *

_ Regi st er edth® anerhes tranyf trii22onarkans, ki e, modiiamr Rxbyegai oni cs are the

fatty al cohol ethoxvl ates t he_al kyl, ,pohengxy et hoxyl ates. The cationic
sur f act a'nt%'ﬁ?c,’liﬂﬁéa,/‘_ Wésgﬁkﬂ’e’ “CEF%“(’P?- ?ﬁéﬂh)’ﬁﬁﬁmﬁﬁhm chl ori de,
which is apstaiedhiiogtesya®ali um salt. The cationics are germicides, and a

very mnor concentration prevents growh of nmildew and nold in the product,
O course, cationic surfactants should not generally be used in conbination

~ The nonionics include (1)5¢atty alconol alkoxylates, espe-
cially the ethoxylates, vhersin the alkyl group has from 8 to .

- 32, preferably 12 to 18, carbons, and typically 6 to 15 mols \\‘J
alkoxide per uoléculo, e.g., coconut alcohol condensed with .
about nine wols ethylene oxide; (2) fatty acid alkoxylates

" having from 6 te - 15 mols alkoxylatc,'especially the
ethoxylate: (3) alxylphenoxy alkoxylates, especially the ethoxy-
lates, containing GIto 12'carbons,~prcf¢rab1y octyl .or nonyl, in
the aikyl, and having 8§ to 25, preferably § to 15 mols
alkylene oxide per noieculu;'o.q., nonyl phenol ethoxylated with
about 9.5 mols ethylenc'o&lﬁe (e.g., Igepal CO-630): (4)
condensates of ethylene oxide with a hydrophobic base formed by -
condensation of propylene oxide with propylene glycél, 8.9., o
nonionic surfactants of the Pluroniéhserics manufactured by BASF

- Wyandotte, (3) condensates of ethylens oxide with an amine or
amide; (6) fatty amine oxides, e.g., stearyl dimethyl amine /
oxide, and (7) alkylolamides.

?teterred_anionics-are the alkyl and alkylaryl sulfates, the
ethoxylated octyl snd nonyl phenol sulfates and the alpha-olefin

* Registered Trade Mark
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wi th anionic surfactants, gelling agents or thickeners. O the anphoterics,
mention may be nade ‘of the imdazoline:-based surfactants, for exanple,
cocoam doi m dazo- |inium The foam ng agent may be included in an anount of
0.01 to 10% by wei ght of the. gel base conposition, preferably fromO0.1 to
5% by Wwei ght, nost preferably from 0.25 to 2.5% by wei ght. The
conpositions of the present invention nay so i nclude one or nore
adj uvant s i ncludi ng, by way of exanpl e, &?ng aids, preservatives, dyes,
hunectants, fragrance fixatives, enuISiflers extenders and freeze/thaw
stablllzers such as the polyhydrlc al cohol s and their esters. These
materials are present in an amount effective to achieve their intended
function, omxyelastlfonateshawhile préferyed cadnionins arwrting faytycs hivhel
the conposition, although the freeze-thaw stabilizers, typically |ow
mol ecul ar vthOXYIates and the mlkykcphanexy skheplakrs: in amounts of up
to 10% by wei ght of the gel base. The conpositions of the present
i nvention are obtained by first preparing the gel base composition in a

bat ch o The cationic surfactants include, for example, cetyl tri-
methyl ammonium chloride, which is a quaternary ammonium salt.
The cationics are germicides, and a very minor concentration
prevents growth of mildew and mold in the product. Of courss,
‘cationic surfactants should not generally be used in combination

_  with anionic surfactants, gelling agents or thickeners.
of thc amphotcrics, pention may be made of the' ”
imidazoline-based surfactants, for example, cocoamidoimidazo-

linium.

The foaning agent may be included in an amount of 0.01 to

— 10% by weight of the gel base composition, preferably from
| 0.1 to 8% by wveight, most preferably from | 0.25
to ' 2.5% by weight.
U

The;conpéiitions-of the prcsent-invontion nay also include
one Or more adjuvahts including, by way of example, gelling
aids, preservatives, dyes, humectants, fragrance fixatives,
emulsifiers, extenders, and freeze/thaw stabilizers such as the

polyhydric alcohols and their esters. These materials are



continuous feed process and during gellation of,sane introducing the
gaseous material in such manner that gas.bubbles will be uni,form y .
di stributed therewithin. The gel base can be obtained by mxing its several s
cbnponents into heated water under shear to forma sol; cooling the mxture?®
to a tenperature above its glass transition tenperature to initiate r
gelling, and, during the gellation, introducing the gaseous material to
obtain a foamed sem fluid gel. ered amounts of the foaned semfluid
matrix are then dispensed into mol b conform ng to the shape of the final
product conposition, and allowed to cool to belowits glass transition

" tenperature. A batch continuous process wherein streans of the warm gel
base conposition and the gaseous material are conbined foll owed by m xing

. at high shear is preferred. Any high shear m xing device for perfornng

this st %Jﬁn%cgﬂpiﬁliﬁun@&moefa @%ﬁ?ﬁ%ﬁ?@ﬂ%ﬁﬁ%sl t is preferred

to keep the back pressure | ow to preven i.on of. the

bubbl es funttionpogénerallyclpsethare dr op SKCREpSeiIly RaBsStNen control valve
in the line betm?enathe m xer and the dispensing nozzle. The anmount of air

added t BhhSYgUpight OL thaceonpanitions  Mthoughrthedressecthatensity
reduct | Qe A31390P8! Ep1taily 10w moleular weight giycols and the like,
might be included in amounts of up to 10% by weight of the

gel bass. _ _ _ | \;)

The compositions of the present {nventien qto.oﬁﬁiinod by
first preparing the gel baso.conpalitlon'ia a.bateh or ”
continuous feed procc-cxtnd during gellation of sane 1ntrodue1ng'
the gaseocus materisl in such manner that gas bubbles will be
uniformly aistributed therevithin. The gel base can bq'ébtained
by mixing its several components into heated water under shear
to form a s0l, cooling the mixture to a tiaporaturo above its

glass transition temperature to initiate gelling, and, during

the gellation, introducing the gaseous material to obtain a 'QJ
foamed semifluid gel. Metered amounts of the foamed '
semifluid matrix are then dispensed into molds conforming to

thclshapc of the final product composition, and allowed to cool
to belov its glass transition temperature. A batch continuous
process vherein stteans-ot the vara gel base composition and the
gaseous material are éonbinod folloved by mixing at Sigb shear
is preferred. Any high shear mixing dcvé:;ngfz pe:;oralpg this’
step is acceptadble, for example a_coodv;glfixgr. It is preferred
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unaerated gel, and is easily wthin the control of the processor.
Typically, from =~ 0.1to, 0.5 cc air/gmgel base at operating
corditions is used for this purpose. Optimumefficiency in perfune rel ease
and w thout affecting product conposition integrity is obtained at a 20 to
40% reduetion in bul k density of the product conpositions of the present

I nvention as conpared to that of the unaerated gel, density being neasured
at [err]. Preferably, the gel base is prepared by formng a first pre- mx
conprising heated water, gelling agent, viscogty-control agent, and
adjuvant to obtain a sol, which is thereafter cooled to | ess-than

[err]* A second prem x conprising the surfactant and the perfune in
aqueous solution is then added to the sol under conditions of shear.

Advant ageous| $0 kieepitheoback pressureajew toopreventi heor rapidf anr expangion
or frothing of the aerated m xture downstream of the aeration step [err]
and before t h@fgtRes bubbles: xesvitipg: from-the prassune drep across the

vt o1 woul o oPBRRARE, cpn¥raicvatiie; sn sbejaine hobwpen YRS BTker nga; Hhe

requisite  gigpensing noszsle. o .

” The amount of air added to ﬁhc gel base.oonpositién
determines the degree of density reduction as compared to an
unaerated gel, and is easily within the control of the
proceéspr; Typically, from | 0.1 to 0.5 cc air/gm
gel base at operating conditions is used for this purpecse.
Optimum eftigioncy in perfume releaée and without affecting
proﬁuct composition integrity is obtained at a 20 to 40%
redﬁction-in bulk density of the product compositions 61 the
present invention as compared to that of the unaerated gel,

density being measured at 20°C.

Preferably, the gel base is prepared by forming a first pre-
N\ mix comprising heated water, géllinq agent, viscosity~-control
ageht; and.adjuvant to obtain a sol, which is thereafter cooled
to less than '140°r? A second prenix eqnprising the
surfactant and the perfume in aqueous solution is then added to
the sol under conditions of shear. Advantageously, the
viscosity-control agent controls the rate of creaming or

frothing of the serated mixture downstream of the aeration step

2 s0°C
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substrate integrity, as the dispensed product cenpositien cools. It is to
be understood that the conpositions "(I)Y" and "(11)" and the ngethods

“(1rr)" and "(1Vv)" defined bel ow are included_wﬁlhin the anbit of the >
present invention:- (1) An aqueous-based gel air-treating conposition o
conprising (a) a gel base including a | -form ng agent, water, and a

volatile air-treating constituent, and“b) a gaseous conponent in.an anount
effective to provide a bulk density of said conposition, nmeasured at [err],
of from0.5to 0.9 g./cc., the gaseous conponent being present within the

.conposi ti onyag §€?§Fénthé|%YaBQ”@BQﬁQQH§bM dbmperaedrbubll eeahBA¥HENG a
di aneter of |ess than 3,000 m crons. ueous- based gg

air-treatinﬁh%oﬁiﬁgPFFB%‘EﬂﬁﬁFPéiﬁgeﬂﬁ)féLééﬁﬁgﬁggsaﬁﬂ ths gopitedus
. conponent i §fagyAspestsewhestiiewhtepr @sulla arlvhkrdepsbeyerhiaeai d
comosit onegln' (R GoT 5910248’ 86" acHERRYRG cAL bELLLssthe 9ase0us
substrate integrity, as the dispensed product composition
cools. |
It is to be understood that the compositions "(I)"
and "(II)" and the methods "(III)" and'"(IV)" defined
below are included within the ambit of the present

invention:- : L,

(I) An aqueous-based gel air-treating composition . .
comprising (a) a gel base including a gel-forming o
agent, water, and a volatile air-treating
constituent, and (b) a gaseous component in an
amount effective to provide a bulk density of said
composition, measured at 20°C, of from 0.5 to 0.9
g./cc., the gaseous component being present within
the composition as substantially homogeneously
dispersed bubbles having a diameter of less than
3,000 microns.
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; : .
bei ng present in the conpositi.on as substantially honogeneously dispersed
bubbl es having a mean dianeter of from 50.to 1000 microns, the gel base
couprising by weight of the gel base fromO0.2 to 10% of a'gel-form ng agent
on an anhydrous basis; fromb5 to 95%water; fromO0.2 to 5% of a perfune;
from0.1 to 5% of an anionic or nonionic surface- active agent, and from
0.1 to 5% of a viscosity control agent. {hld) -A net hod of making an
aqueous-based gel air- treating conposition, 'the nethod conprising the

steps: preparing | ,base conprisin I,1i_n ent,,. water, anq.a volatile
air treating cons???ﬁe ,,aPH8°g§ﬁ%§P§%u%§10P i ﬁ%?§n§b8ﬁ@HQﬁ¥% s s
transition tenperaturecomprisdogi f@)aaggedobaseompandin) ientgaseaiuss gel base
and acconpani ed by suf Ebﬁbg%n@ ﬁhn%e%%%tt'%tg‘eg%&‘i%gn aaq‘oqfl%%g%fﬁéalk

conponent within the gel base to obtain a foane "owi n
foaned gel to cool bel @@nsigyglds saidasompiosi tiomefafnom 0./ tgaSeBus

conponent having a bubll ¢cdi, anpe@suredt & 203, ith® gaseous component
being present in the composition as substantially
homogeneously dispersed bubbles having a mean
diameter of from 50 to 1000 microns, the gel base
comprising by weight of the gel base from 0.2 to
e . 10% of a gel-forming aéent on an anhydrous basis;
from 5 to 95% water; from 0.2 to 5% of a perfume;
from 0.1 to 5% of an anionic or nonionic surface-
active agent, and from 0.1 to 5% of a viscosity
control agent.



gel conposition of less than 3,000 mcrons and the resulting conposition ’
having a bulk density, neasured at [err], of fromO0.5 to 0.9 g/cg. (I1V) A

met hod of maki ng an aqueous-based gel air-treating’ conposition, the nethod:
cbnprising the steps: pre- paring a g%; base conprising gelling agent, o
water, a foam ng agent and a volatile tr'treating constituent, the
tenperature of which is above its glass transition tenperature; '

i nt roduci ng(a193sSKOMe theAPOFenbkingOafal dqg@ebubabasedsgbieatirng said
gasified gel base to-%hear to obt%Ln a %oaned_ﬂel contaLnLng %Fe gaseous
conponent di sper s&GCRHi&PEi FOMPBPA AG e n&NP oBfEH G FOPRF&SANEedFed shape,
and all owi ng the shepsd gprepardingl at gednbasat compeigangogeltangonent in
the shaped conposi ERR h@gkgg’aaggag Qgggkglglgggt%gegéigron150 to 1000

[ g a bul'k~density, as

microns, and this conpdsi.ti on’havin Ered at [err],. of
from0.5 to 0.9 grepstitugng,pthseitempaveturenoifswhichhés abbwet d&sed by

the exanpl es whi cgyhak! @¥ansition temperature, introducing a gaseous

component into said gel base and accompanied by

- sufficient mixing energy to disperse said gaseous
component within the'gel base to obtain a foamed

gel, and allowing the foamed gel to cool below _
its glass transition temperature, the gaseous N
component having a bubble diameter in the resulting
gel composition of less than 3,000 microns and the
resulting composition having a bulk density, ' \;)-

measured at 20°C, of from 0.5 to 0.9 g/cc.

(IV) A method of making an aqueous-based gel air-treating
composition, the method comprising the steps: pre-
paring a gel base comprising gelling agent,'water,

a foaming agent and a volatile air treating
constituent, the temperature of which is above
its glass transition temperature; introducing a
gaseous component into said gel base; subjecting
said gasified gel base to shear to obtain a
foamed gellcontaining the gaseous component
dispersed therein; forming the foamed gel into a
desired shape, and allowing the shaped gel to cool W/
to ambient, the gaseous component in the shaped
composition having a mean bubble diameter of from

50 to 1000 microns, and this composition having a
bulk density, measured at 20°C, of from 0.5 to

0.9 g/cc.
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In a sem conti nuous batch process, air freshener products in accordance
with the present hnvention were made as foll ows, based on a
90.pounq{err]batch of the raw materials: In a Jacketed tank, 1.75 parts
GEan/I AF carrageenan were mxed into heated water having a tenperature of
about—[err]. Mxing continued to ensure a uthornrdispersion and adequate
carrageenan hydra- tion. To this sol was Qd#ed 0.25 parts
Her cul es( RTM CMC- 7H car boxy- nethyl cellul ose, with m xing continuing to
obtain a uniformdispersion, followed by addition of 2.9 parts Stepanol
WA-c (29% sol ution of sodiumlauryl sulfate). After dispersion thereof,
m xi ng was di sconti nued for about three mnutes, and cooling was effected
by cold water circulating through the jacket. As the contents of the tank
cool ed, gellatron occurred, and mxing [err] 41 Kg [err]
about [err] rernstrtuted Wien the tenperature of -the gelling
conposi tion reached about 135F[err], 0.01 parts blue dye and 1.1 parts
| enon oil perfunme were added. The conposition was then punped fromthe tank
at a flowrate of about 0.44 gal./mn.[err] This streamwas conbi ned with
60 psig[err] dry air added at a flowrate of 0.11 gal./mn.[err] The
aerated stream was then passed through a high energy m xi ng devrce
di spensed into suitable containers, and

The present invention is further illustrated by the examples

" _
which follow,

\_  Example’}

' In a semicontinuous batch process, air freshener products in
accordance with the present invention were made as follows,
based on a so-poundabatch of the raw paterials: 1In a jacketed
tank, 1.75 parts Genugel AF carrageenan were mixed into heated
water having a tenperatpre of about 1so°rf’ Mixing continued
to ensure a uniform dispersion and adequate carrageenan hydra-
tion. To this sol was added 0.25 parts nercu1£§}§§z—7n carboxy- -
pethyl cellulose, with mixing continuing to obtain a uniform
dispersion, followed b&'addition of 2.9 parts Stepanol WA-C (29%
solution of sodium lauryl sulfate). After dispersion thereot,
rixing was discontinued for about three minutes, and cooling was
effected by cold water circulating through the jacket. As the

contents of the tank cooled, gellation occurred, and mixing

2 41 Kg | P about 82°C



permtted to cool. Five representative sanples (hereinafter Sanples A
having an average intial weight.of 167 grans and an average Jnglal vol une
of, 218 m (average bulk density of 0.77 gms/m) were sel ected from the
unlts made and set aside for conparative testing. The initial perfunme IQH€
was 1.84 grans per unit, and the initial perfune concentration was 1.1%
wei ght. Using essentially t he sane procedure, five representative sanpl es
havi ng an average wei ght of about 167 grams and a specific gravity of about
0.77 were set aside. These sanpl es (heaﬁhnafter Sanmpl es B), on average, had
an initial perfunme |oad of 2.30 grans an initial perfume concentration
of 1.38% by weight, per unit. The test Sanples A and B above were
conparatively tested for fragrance integrity perfornmance agai nst 218 gram
.unaerated a about 57C. [err] about 2.00-1./mn. [err] 4.2 Kg/[err](gauge) d
0.50 |.reinstitutedi r Whennthestémperitute of cthe rgum)ndwawugbdfﬁoa
conposition: Control 1 @ht Consti tuent ans)

reached about 135°F, 0.01 parts blue dye and 1.1} parts lemon

+

oil perfume were added. The composition was than punped from

the tank at a flow rate ot about 0.44 gal. /nin. This strcam wvas
combined vith 60 psig dry air added at a flow rate of 0.11 )
qal./n.'mfi The aerated stream was then passed through a high S~
energy nixing device, dispensed into suitable containers, and
permitted to cool. Five representative samples (hereinafter g_;
Samples A) having an average intial weight of 167 grams and an
average intlal volume of 218 ml (average bulk density of 0.77
guns/ml) were selscted from the units made and set aside for
comparative testing. The initial pe:fune load was 1.84 grams

per unit, and the initial perfume concentratibn vas 1.1% by

weight.

Using essentially the same procedure, five representative
samples ha#ing an average weight of about 167 grams and a
~specific gravity of about 0.77 were set aside. These samples
(bereinafter Samples B), on average, had an initial perfume 16#6
of 2.30 grams and an initial perfume concentration of 1.38% by
weight, per unit.

The test Samples A and B above were comparatively tested

for fragrance integrity pérfbrmance against 218 gram unaerated

2 about 57°C. P about 2.00 1./min. © 4.» Kg/cm?(gauge)

4 0.50 1./min.
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vater . 209. 53 Carrageenan

3.81 CarboxynpthylacelIulose[err] - 1.84 Perfune

2 .« 39 Dye and preservative 0.02 Tot al :
217.53/[err]CNC—7L, Hercul es, Inc. The specific gravity of the Control 1
sanpl €s was about 1.0, contained 2.39 grans ggqfune per unit, and had a
perfume concentration of 1.1% by weight. As conpared to the Cbntrol 1

sanpl es, the Sanples A contained | ess perfune but at equival ent
concentration. As conpared to the Control 1 sanples, the Sanples B

contai ned ess€ARtEPLy senplesmiherednasterpContuel bl BAvindi i€’ composition:
concentration of perfune. Sensory testing was conducted as follows: The

five units of each of Sanples A and B and of Control 1 were weighed and the
avérage wei ght determined. The unit in eggh,grqup A B and Control 1

cl osest to the average weight within the?§¥33§8w55 each placed in a

different room of 960 cubic f d renpved [errzr .E cubi c netfes
after 30 mnutes: At |east 12 h experience i+ _

‘Water S 209.53
Carrageenan 3.81
Carboxymethyl cellulocse(}) -1.84
Perfume 2.39%9
o ' e ' 0.02
i Total 217.59

(1) eme-71, Rercules, Inc.

The specific gravity of the Control 1 samples was about 1.0,
contained 2.39% grams perfume per unit, and had a perfunme
concentration of 1.1% by weight. As compared to the Control 1
sanples, the Samples A contained less perfume bdut at oquivglent
conccntratioh. As compared to the Control 1 samples, the
Samples B contained essentially the same weiqhé of perfume but

at a higher concentration of perfume.

U Sensory festing_was-conductcd'as follows: The five units of
each of Samples A and B and of Control 1 vwere weighed and the
average weight determined. The unit in etch group A, B and
Ccontrol 1 closest to the average weight within the group was

each placed in & different room of 960 cubic feet and renoved

a 27.2 cubic metres
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ol efactory evaluation were asked to-rate bllndly the intensity of the
fragrance devel oped in each of the roons, and their fi ndi ngs were aver aged
and normalized. The five units fromeach group were thereafter placed in a,
wel | -ventilated environnent. After 21 days, the five units in each group,
were rewei ghed, and the unit closest to the average weight of the units
each group was returned to the separate roons for a second intensity
assessnment. The procedure above was repeated after 35 days. The fi ndings

are tabul ated below. 1 4745 . 46. 4 48.8 21

26. 6 - 35.3 - 29.1 35 - 17.6 17.6 10.9
*Mean val ue of the judges, based on open ended scal i ng net hodol ogy. (0 =
None; 100 = extenely |ntense) is seen that the Sanples A and B were
genéf&FFy “QP ﬂﬁyséslaoﬁﬁﬁgéé vhthoexperiencartmghout the test

hat 35 d S dB d d th
Pheclpsaiten néaaﬁua% 34 ASRER.EPLFaES PAANELY The intemsittrmarcd 1o
Co d t t, of,the test bout
Cheofo i SrGraity Se%é%%ﬁzg&) sREn BF saer BARRRG RRRI 80450 tna about
20%¢li3a3 nifal Wilre AVeraged and normalized. The five units from each
group were thereafter placed in a well-ventilated_environment.

~After 21 days, the five units in each group weiosreweiqhed, and

. o
the unit closest to the average weight of the units in each

group was returned to the separate rooms for a second intensity
assessment. The procedure above was ropcated after 35 gdays. &

The findings are tabulated below.

Ray . Sarmple A Sanmple B Control
1 47.9 : 46.4 48.8
21 26.6 35,3 29.1

*Mean value of the judges, based on open ended scaling methodology.
(0 = None; 100 = extemely intense).
It is seen that the samélqs-a and B were generally at or above \;)
parity as compared to Control 1 throughout the test period, and
that after 35 days the Samples A and B made in accordance with the

present invention were both superior to the Control 1.

As compared to Control 1, the Sample B units had at the
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conpared to Control 1,. Sanple A units had-at the comencenent of the test
about the sane penfune concentration, 'but about 23% | ess perfune by weight,
angl abowt 20% | ess total weight. Exanple 2 In a senicontinuous batch
process, air freshener products in accordance with the present invention
wer e de as foll ows, based on a 90-pound[err]batch of the raw materi al s:
In a jacketed tank, 2.0 parts Genugel AF 22%[ageenan and effective anounts
of dye and preservative were mxed into heated water having a tenperature
of about [err]. Mxing continued to ensure a uniform di spersion and
adequat e carrageenan hydration. To this sol was added 0.30 parts Hercul es
CMC- 7H car boxynet hyl cellulose, with m xing continuing to obtain a uniform
di spersion. Cooling to about [err] was effected by cold water circul ating

th h the j : ' O | CO,4360 . 58%
act i ve. ammont um oo ror e ff e ol WBHoine S bPtuna ankds shasknint )

and 75% ori ent al grepterppeftuns cohcentraition, asnikdboiel 260QQsRYwatishd,| OfigOf

1.0 part Sipon*L-22 (ra 2 %Oéol ut | Oﬂ o%%{%r;rmni ur’g I aurxl sul fate). The

conposi tion was TIRRATBANPRFMEERE: e FARRISP Ukt had at the GORRANCARSOE JOf /

[err] 41 K9 nd tebk @BOUE th@ bhne pertune coiAtradfon, BRE MICdal’ 865
perfume by weight, and about 20% less total veight,

Exanple 2

In a semicontinuous batch process, air freshener produetcl
in accordance with the present invention were made as follows,
based on a ﬁo-poundabatch of the raw materials: In a jacketed
tank, 2.0 parts Genugel AF carrageenan and effective amounts of
dye and preservative were 1}xed into heated water having a
temperature of about 180°F. Mixing continued to ensure a
uniform dispersion and adequate carrageenan hydration. To this
_361 vas added 0.30 parts Hercules CMC-7H carboxymethyl
cellulose, with mixing continuing to obtain a uniform
dispersion. Cooling to about 135°;=vas effected by cold water
circulating through the jacket, and 1 part of a premix of 25%
All§91 CO 436 (a 58% active ammonium salt of a sulfated nonyl
phenoxypoly (cthy1cnaoxy).0than61) and 78% oriental type perfume
oil was then added, followed by addition of 1.0 part sipon*n-zz
(a 28% solution of ammonjum lauryl sulfate). The composition

was then pumped from the tank at a flovw rate of about 0.50 gal/

b

am Kg about 82°C ¢ about S7°C

* Registered Trade Mark
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m n, [err] and conbrned mnth 60 psrg[err]dry air added at . a romrrate of

0. 125 gal/mn.[err] The aerated stream was passed through a hrgh ener gy

m xi ng device, dispensed into suitable containers, and permtted o cool.
Representatrve sanpl es had, on average, a weight’ of about 177 grans and a

vol une of about 218 m (i.e., a bulk density of about 0.8 g/cc). These \J
sanpl es contai ned about  1.33 grans_pejfane, and the air bubbles therein had:
a nean di aneter of about 140 microns,”with a one signma distribution of 50

m crons. Al though the conpositions and nmethods of the present invention

. have been described with reference to specific enbodi ments, these

enbodi nents are illustrative only and not intended as limting the scope of
the invention as described in the appended clains. [err] about 2.27 |./mn.
-[err] 4.2 Kg/cm (gauge) [err] 0.568 |./mn.  CLAIMS: 1. An aqueous-based

gel air-treating conposition conprising (a) a gel base including a
gel -form ng agent, water, and a volatile air- treatrng constrtuent and (b)
a gaseous conponent in an anount effectrve to

-1n2aand combined with 60 psiétary air added at a flow rﬂtc ot
0.125 qal/ninfz The aerated strean was passed through a
high-encrgy mixing device, dispensed into suitable containers,
and permitted to cool. néprisentative sanples had, on avcfage,
a weight of about 177 grams and & volune of about 218 ml (i.e.,
a dulk density of about o;l'g/ec). These samples contained | \_)
about 1.33 grams perfume, and the air bubbles therein had & mean
Qianeter of adbout 140 microns, vith a one signa distribution of

% 30 microns.

Although the compositiens and methods of the pres&nt
invention have been described with reference to specific |
embodiments, these embodiments are illustrative only and not
intended as limiting the scope of the invention as descrided in
the appended clains. '

a b 2 c
about 2.27 1./min. 4.2 Kg/cm“(gauge) 0.568 1./min.
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provi de a bul k density- of said conposition; nmeasured at [err], of from

0.5to 0.9 g:/cc., the gaseous conponent being present wthin the
cortposition as substantially honogeneously di spersed bubbl es having a

di angter .of |ess than 3,000 microns. 2. The conposition of —traim-l_
wherein the gel base con- prises by wei @8 of said gel Hiﬁ 0.2
to 10% the gel-forning agent on an anhydrdus basis; wa mm’ !Hm,_”j,j :
effective to gel said gel-formng agent; and from 0.2ta w7
perfune as th&€LAXMSr eati ng constituent. 3. The conposition of Claim2
wherei n the aqueous gel base further conprises from 0.01to

109 of a foaming agent. By wei ght 4. The conposition of Caim3 wherein

the gel-formng agent is selected fromthe group consisting of carrageenan,
FUEELTL (TR ST L PN AR R SR
Gaim5 wherein t@%m}ﬁﬁ%iiigt )hciogt rq%& base including a gel~forning
agent, water, and a volatile air-treating constituent,
'and.(b) a gaseous cénponent ih'an anount effective to
provide a bulk density 6! said composition, measured at
‘20%, of from 0.5 to 0.9 g./cc., the
gaseous componeht being present within the composition
\_ | as_substﬁntially honogenecusly dispersed'bubblos having

8 dianmeter of leés than 3,000 microns.

2. The composition of Claim 1 wherein the gel base conm-
prises by weight of said gel base from - 0.2 to
| 108" of the gel-forming agent on an anhydrous
basis; water in an amount effective to gel said
— . gei-forﬁinq agent; and from " 0.2 to ss

perfume as the air treating constituent.

3. The composition of Claim 2 vherein the aqueous gel base
: : * .
further comprises from 0.01 to 10% of a

foaninq_agent.

* By weight



agent is selected fromthe group consisting of laponite and bentonite
clays, and viscosity regulating cellulositc deri vat I ves, | ocust bean gum
xaht han gum and guar gum 7. The conposition-ef_Claim 5 wherei’n ‘t he !
viscosity control agent is carboxynethyl cellulose. 8. The conp05|t|on of
Claim5 wherein the viscosity control agent is m ﬂmmuuﬂm
conposition of Claim3 further comggfising a fun ve am)unt
of one or nore of the follow ng adjuvants: humectants; gel | i° ng*ai ds;

enul sifiers; perfume fixatives; extenders; preservatives, and dye. 30

-10. The conposition of Caim3 further conprising up to 10% freeze-thaw
st abi I4zer'1‘htlcolmestbirpnsot| Chatw 2| whereinhthei gelhtormingbapehe di aneter

is from 1000 m crons, the one sigma distribution , as
“herein defi&eﬂelﬁetﬂg £xem tDeIYouR ,ePnsisting. ofocarragesnposition of

0
é:lefu m 11 V\:hqul n E%Wo%' Rga §grrp05| tion conprises from 0.2 to 10%

5. The composition of CIaim 3 furthcr conpriling up to

5% of a viscosity control a gent, by weight.

6. The composition of Claim § wherein the viscosity'cbntrol
agent is selected from the group consisting of laponite
and bentonite clays, and visc’dsity reéulating béllulos'ic o/

derivatives, locust bean gum, xanthan gum, and'guér gum.,

7. The composition of Clain 8 vherein the 'visco'si'ty control

agent is carboxyne_thyl cellulose.

8. The conposiﬁion of Claim 5 wherein the viscosity control

agent is xanthan gum.

9. The composition ef Clajim 3 further comprising a
functionally effective amount of one or more of the
- following adjuvintea hu_mect.dntt: gelling aids;
enulsifiers; perfume fixatives; extenders;

preservatives, and dye.



, .
form ng agent selected fromthe group consisting of carr

ageenan, al gin,

anyl ose, and,agar: fromO0.5 * to - 2% perfune; from 0.1to
5%6 foag1ng agent, and from. . 0.1 to 1% ViSCﬁS+%yL{¥%#44ﬂ_iﬂ#HH4
An hq : . :

ueous-based gel air-treating conposition com
base and (b) a gaseous conmponent in an anount effectivqﬂ"ﬂmg ' ﬂﬂt"ﬁﬂ
density[err]of said conposition of from 0.5to

gaseous conponent being present in the '%np05|t|on as substantla Iy

honogeneousl y di spersed bubbl es having a nean dianeter of from 50 to
1000 microns, *By weight a Measured at [err] t he gel base
conpr i si ng by el pl &mﬁmgﬂn tv@ecidﬁsns) furthd® comprislﬁ(g qg%f}

gel -form ng agent on an ‘anydrous basis; from wat er ;
from0.2 to S%Hﬁlatrxré¢zthgﬁawnatab111zétJ.to 5@6of an anionic or
noni oni ¢ surface-active agent, and from 0.1to 5% of a

vi scosity control agent.
11, The composition of claim 3 wherein the

mean bubble

diameter is from 50 to . 1000 microns,

the one sigma distribution, as herein
being from +200 to +400 microns.

defined,

~ 12. The composition of Claim 11 vwherein said gel base

composition comprises from 0.2 to

10% " gel

forming agent selected from the group consisting of .

carrageenan, algin, amylose, and agar;
*

to 2% perfuze; from 0.1 ¢o

foanming lqdnt, and from " 0.1 to

control agent.

13. An agueous-based gel air-treating compo

fronm 0.8
_-l-

-1 4
.
1% viscosity

sition com-

U | prising (a) a gel base and_(b) a gaseous component in

a
an amount effective to provide a bulk density of said

composition_ofifrom 0.5 to | - 0.9 g./cc., the

gaséous component being present in the composition as

substantially homogeneously dispersed bubbles having a

mnean diameter of from . 50 to

1000 microns,

*By weight 2 Measured at 20°C



14. The conposition of Caim 13 wherein the gel-formng agent is sel ected
fromthe group consisting of carrageenan, algin, ,anyl ose, and agar. 15. The
conposi tion of O aim 13 wherein the gel-form ng agent is carrageenan. 16. ¢
The conposition of Claim 14 wherein the viscosity con- trol agent is
selected fromthe group consisting of bentonite and | aponite clays, and .
carboxy al kyl cellu- I|ose, hydroxyal kyl cellul ose, and hydroxyal kyl alkyl -
cel |l ul ose, the al kyl- groups having from1 tmﬁlﬁmllﬂ“m‘mm The conposition
of Claim 13 wherein the gaseous com ,ponent A met hod of
maki ng an aqueous-based gel air- tre%ﬁlng coﬁpoéltﬁoﬁ tthe nethod
conprising the steps: preparing. a gel- base conprising gelling agent, water,
and a volatile air treating constituent, the tenperature of which is above

L ts glass tragne igal MEE cHnprdsing WWi%@ aawg.& BAUE Brdgt 0 said

gel base and acconpani ed by sufficient m xing energy t sperse

0.2 to 108 of a gel-forming agent on an
anhydrous basis; from Sto  95% water; from
0.2 to 5% of a perfume; fxrom = 0.1 to

5% of an anionic or nonienic surface-active

agent, and from 0.1 to 5% of a viscosity “~/

control agent.

14, The EOnposition'or Claim 13'wherdih the qel-totning
agent is selected from the group consisting of

carrageenan, algin, amylose, aﬁd_agar.'

15. The composition of Claim 13 wherein the gel-forming

agent is carfigeenan.

1€. The composition of Claim 14 vherein the viscosity con-
trel agent is selected from the group consisting ot
bentonite and laponite clays, and carbbky'alkyl cellu- /
lbse, hydroxyalkyl"ééllulose, and bydtoxyalkyl alkyle
cellulosc, the alkyl groups having from 1 to 5

'carbons.

17, The'éonposition'of Claim 13 wherein the gaseous com-
ponent is air.



sdi d gaseous conponent mﬁthin'the gel base to obtain a-ieaned—ge#——and————
allomﬁng t he fganed gel to cool belowits gl asstransition

gdseous conponent having a bubbl e di anmeter in the resul “H! " ""IOH
of less than 3,000 mcrons and the resulting_cQnpositio

denstty, measured at [err], of fromO0.5 to O. {fcc. 19. A neth of naklng
an aqueous-based gel air-treating conposition, the nmethod conprising the
steps: pre- paringsa geh hasﬁoaOBHrhakmgggahlhqgeagenbasuat391 aiteam ng

t d | ati t t f [
Shove s ol ass t ragetie, BRI ERRE, thi e snbhrg bR IEThe, Bl st RkRT ' °
i nto"said gel basprepabpegtangeiabdsgasompedsgag ke3ding ageart, twambraln a
foarmed gel Conta'QgggaFO 1&%&?8”&1?0%PP?%§BﬁdE%ﬁ%&i%ﬂekger%r@ttE&é@kQQu%@e

foamgd gel into a desired shape, and a € Shape
ambi ent, the gase@ﬁswbéﬁboﬁénﬁbpﬁethéssﬂéﬁéé @@ﬁpésﬁﬁponthapﬁﬁgtarﬁean

bubbl e di anet er Ofinft'i'gﬁhégnkoalgggegh%r@Bﬁxpoﬂ@ﬂtt Qh%ocggﬁlﬁngtLOBaQ@V'aﬁﬁ a
bul k density, neasured %err fromO0.5 to 0.9 he met hod

of claim 18 or 9a°§GB§?§ﬁ PaPVysangﬁaPeét@axﬂﬁgePPﬁ€SYoF°tﬁésP8F§GO|ng
Exanpl es. 21. Asadidr ghsealisngofponesitt wathandeneygalnmbhBedtasobtain a

foamed gel, and allowing the foamed gel to cool below

its glass transition temperature, the gaseous component
\;(; having a bubble diameter in the resulting gel composition
of less than 3,000 microns and the resulting composition
having a bulk density, measured at 20°C., of from 0.5
to 0.9 g/cc.

19. A method of making an aqueous-based gel air-treating
composition, the method comprising the steps: pre-
paring a gel base comprising gelling agent, water, a
foaming agént and a volatile air treating constituent,
the temperature of which is above its glass transition
temperature§ introducing a gaseous component into said
gel base; subjecting said gasified gel base to shear to
obtain a foamed gel containing the gaseous component
dispersed therein; forming the foamed gel into a
desired shape, and allowing the shaped gel to cool to
ambient, the gaseous component in the shaped composition
o _ having a mean bubble diameter of from 50 to 1000 microns,

and this composition having a bulk density, measured

at 20°C, of from 0.5 to 0.9 g/cc.

20. The method of claim 18 or 19, substantially as
indicated in either of the foregoing Examples.

21. An air-treating composition made by a method as
claimed in claim 18, 19 or 20.



clainmed in claim18, 19 or 20. 22. The, conposition of claiml,
possessi ng additionally a conbination of conpatlble features spacified in

any two or nore of clains 2 to 12, not bei ng a corbimatiomr—recited in any

of claims 2 to 12 thensel ves. 23. The nposi ty i possessigld
additionally a combi nati on of conpati b feat nﬂ Hmn@l"milmtany two or
nore of clains 14 to 17, not being a conblnatlon reecict of clains
14 to 17 thensel ves.

22. The composition of claim 1, possessing additionally
a combination of compatible features specified in any

two or more of claims 2 to 12, not being a combination
recited in any of claims 2 to 12 themselves.

23. The composition of claim 13, possessing additionally
a combination of compatible features specified in any

two or more of claims 14 to 17, not being a combination
recited in any of claims 14 to 17 themselves.

!

!



