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TERGENT | ON COVPRI SI NG A DI METHI CONE COPOLYCOL
TECHNI CAL Zl The present invention relates to cl é,acr{éusr?a/l“-’s
conposi tions and especially to conmpositions for use in cleansing
dentures and the like. In particul ar, jthe invention relates to
denture cl eansin cogom tions havi ng enhanced anti pl ague activity
together with e&lﬁ ENTJeGOMBOSITION GOMRRISING pA DIMETHICONEDOPCLYOL
physi cal and di ssol ution characteristics, anti-bacterial efficacy
and i n-use performance characteristics. -
BACKGROUND _Effervescent tabl EECHMCALJIRI Por cl eansi ng dent ures
and the like are well. known in the art. The ai.mof a denture
cl eanser product ean .t he de‘ature as fully and as_ qui ckl¥ as
y

possi bl e and es 'gbpegr@emomvennon relates Lo ¢leansing hompositions and.especial
muci | agi nous andtcbeompositions for uselhpeleanyi déhtlfr@k 'aﬁatthéhllk@ e denture

is being worn. T entu n een corrpl et el
cl eaned of pl aqu@%lﬁgcﬁhgrlpgpn 100 feiaet&gASB eln§“¥% ﬁ@? GOmPRS but
‘can al so within baeingrenhanced aritiplaque activity togethér withrexieslientaiemuref f ect

So- call 60 bact or aﬁﬁ%@%%%"ffs%%%sppea%% PhFbicATaRg, dissdifiontd”,

produce the dent%ﬂﬂﬂﬁ%ﬁ@h actetial @fﬁcacyan inkuseyperfotmance

mal odor - f or mat i ofgharacteristics.t i S known to include silicones in dentifrice

conpositions, allegedly to coat the teeth and prevent cavities and
stai ning. For instance, GB-A- 689, 679 di scl oses a nout hwash

cont ai ning an organopol ysi | oxane for BACKGROUND ng adhesion of, or for
renoving tars, stains, tartar and food particles fromthe teeth.

US- A- 2, 806, 814 discl oses dental preparations including, in
Effervescent tablets and powders for cleansmg dentures and the like

are well known in the art. The aim of a denture cleanser product is to -
clean the denture as fully and as quickly as possible and especially to -
remove the accumulation of plaque, mucilaginous and bacterial
deposits which collect while the denture is being worn. To wear a
denture which has not been completely cleaned of plaque and bacterial
deposits is not only.unhygenic but can also within a short space of time
result in a detrimental effect on the mucous membrane. Moreover
bacterial deposits can lead to so-called bacterial corrosion of the |
plastics material used to produce the denture with consequent color-
change and malodor-formation.

It is known to include silicones in dentifrice compositions, allegedly to
coat the teeth and prevent cavities and staining. For instance, GB-A-
689,679 discloses a mouthwash containing an organopolysiloxane for
preventing adhesion of, or for removing tars, stains, tartar and food

" particles from the teeth. |

US-A-2,806,814 discloses dental preparations including, in
combination, a higher aliphatic acyl amide of an amino carboxylic acid
compound as an active and a silicone compound. The patent notes that
silicone compounds have been proposed for prevention of adhesion or
to facilitate the removal of tars, stains, tartar and the like from teeth.
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2 The silicone conpound is said to act as a synergist in inproving

t he ankhe sidiconeacompauad;is saichteact ag aynevgisy infimproving the:

i ngredi ent. gnti R ATeARY i ' meul arly
effective. axx'txbac;é@é_ A- 3 gﬁg%ﬁﬁ?gﬁgggﬁieﬁggégﬁgﬁ%ﬁ% nlé%%ng'al ts of
cyclic sil oldimaethyl polysioxanes ars; said o he pagt ectt¥ent s,

bacterici des and as ‘anticariogeni c agents. Dentures of course

or abtom of B STRTIAH %) SIS b iarg uditichitin sales of R5EHe sioRkaRe. 1 om

dent ures i s polymelrsfor sedasneationic susfactantspbactericidés andtase pr obl em of

‘pl aque prev  .QQ: s L el |” from dent al enanal . Accor di ngl y,'
t he present %#&gﬂ%#%?ggﬁi és a denture cleanser having I mproved :
ef ficacy on plaque, mucilaginous and --bac_ter-i.al -deposits and - whi ch
at the sane [hésfares G‘f'c@ﬁi’s@h_?@ hbﬁéfalﬁeﬁiﬂeeoﬁhﬁﬂﬂs‘ﬁéymaterial ffeH 4§ mance,
appear ance, physi cal, chara tlerl's 1cs,” dissolution and Jn- use

per f or mance aGﬁé 6 @ng; the, prablem of preventing plaque accu Rt THE

! NVE!\IgI SN removing plaquedrom dertures isthereforeffundamentally idifferériter e i s
provi ded a { organi €
er sal t b odboin e prghlent of PRI preVERERin 0 cERRE) Half dlal (P10 1 e
copol yol seleaamal. from - al kyl - and al koxy-di nmet hi cone copol yol s haviTig
the formula (1): o _ :
Accordingly, the present invention provides a denture cleanser having
improved efficacy on plaque, mucilaginous and bacterial deposits and —
which at the same time provides excellent denture cleansing
performance, appearan'c;e, physical characteristics, dissolution and in-
use performance characteristics. ' :

Accord_ing' to a first aspect of the invention, there--fs provided a denture
- cleansing composition comprising an inorganic persalt bleaching agent,

an effervescence generator and a dimethicone copolyol selected from
alkyl- and alkoxy-dimethicone copolyols having the formula (D):

. B I r.. T . |
N 7ol
. CHy- slio—-slio -Si0 ' SiO-—Si—CHg
CHz |CH3 |(CH)3 o L CHg
| L r » | we
ot : S m
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wherein X is selected from hydrogen al kyl, al koxy and acyl groups

havi ng from about 1 to about 16 carbon atons, Y is selected from

al.kyl and al koxy groups having from about 8 80. about. 22 carbon

atons, n is fromabout 0 to.about 200, mis fromabout 1 to about 40,

gis from about 1 to about 100, the nol ecul ar wei ght of the residue
(C2H40-) x( C3HB0- ) yX i s from about. 50 to about 2000, preferably from

- 2 1 h h
g?og;yesgylt ce)ngbg%&oo q)igﬂﬁﬂoﬁp Euauc t,oﬁ@aﬁk\&?yoa%ecyl grou;;s fe
preferably from hiving frofn @bbat dbouabsit B@caiﬂ!s@n atmsplY islyaeéteanfrom

ant 1 bl aque agent 1 4B, ko el gVl TEbr GBAE: 8 06kt 22 parhom o ages

and ratios her ei &oms, Bys feomabast Q maboub&ﬂﬂs musrﬁrom about 1 tmlabent 40,

ot herwi se i ndi ¢33 4¢ from about 1 Kb HpRedldy @@g%@ PRI ' "
or’rponen % | ? agen

thus conprise th
di met hi cone copo @Mx(c3 6 )fﬁ stPtﬂfel'@iNh of

: Ees]g% will f be di froms about 250 toI ?boutfjm@() and x and y msﬁbﬁiﬁﬁ'ﬂﬂﬁ % t takes
e formof an in i C [ Sa an can
the wel | - known bfagggﬂ Y%@aﬂﬁgemwaﬂe%bs frpm abou ‘iﬁbe& ah&f
such a; t he al kaprefembily frorh about1 001} ¢o abbiie20s80. The presmtlinveiimllo?
per carponates a al kal i ne
earth netal per (I;%Is e{%%qu%%%%gﬁé%pém ?‘g}&&%ﬂ as
i ncl ude pot assi vt mggntsncdanwmmlaansmgmomposmam es and
per borate nono- and tetrahydrates, sodi um pyrophosphate
All percentages and ratios herein are by weight of total composition,
_ unless otherwise indicated. -

The cleansing compositions of the invention thus comprise three
essential components, a bleaching agent, a dimethicone copolyol and
an effervescent base composition. Each of these will be discussed in
turn. |

The bleaching agent takes the form of an inorganic persalt and can be
selected from any of the well-known bleaching agents known for use in
denture cleansers such as the alkali metal and ammonium persulfates,
perborates, percarbonates and perphosphates and the alkali metal and
alkaline earth metal peroxides. Examples of suitable bleaching agents
include potassium, ammonium, sodium and lithium persuifates and
perborate mono- and tetrahydrates, sodium pyrophosphate
peroxyhydrate and magnesium, calcium, strontium and zinc peroxides.
Of these, however, the alkali metal persulfates, perborates and
mixtures thereof are prefered for use herein, highly preferred being the
alkali metal perborates. Indeed, it is a feature of the invention that the
tablet compositions herein will provide excellent antimicrobial activity
even in the absence of alkali metal persulfates.
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7Ifhe amount of bleachmg %ﬁ“ m the total com os1 f is gener?_;](fe amount
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Branauit 3,15 abouh705k Areiermbly f'afmf’n%os«si 4% to abon
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‘The

conposi ti ons hlartelaboﬂltd(ﬁcmm especialiy frommabout 1di tpadbout 1 2. anti pl aque

agent. In general terns, the dinethicone: copol yol. is ' sel ected from
al kyl - and a xy-di met hi cone co | yol s having the . formula (I
[er ?/] - lllb gomposmons erein ¢ sg contaqn a dxgmethxcone copolyol (h:

antiplaque agent. 'In general terms, the dlmethxcone copolyol is
selected from alkyl- and alkoxy-dlmethlcone copolyols having the
formula {: : .

CHg |CHa [cHg 1 {cng] THS
 CHy SlaiO——-SIid Si0 — .'I;io-—Si—-CHs
cI:H3 'C|H3 CHYs ! CI:H3
- Jn 0 4'(c2H4o-)x(cheo;)yx L -ql
! o I

o wherein X is selected from hydrogen, alkyl alkoxy and acyl groups

having from about 1 to about 16 carbon atoms, Y is selected from
alkyl and alkoxy groups havmg from about 8 to about 22 carbon
atoms, n is from about 0 to about 200 m is from about 1 to about 40,

- q is from about 1 to about 100, the molecular werght of the residue

(C2H40-)X(C3H60-) X is from about 50 to about 2000, preferably

_ from about 250 to about 1000 and x and y are such that the weight

ratio of oxyethylene oxypropylene is from about 100:0 to about 0:100,

preferably from about 100 0 to about 20: 80

* In preferred embodiments, the dimethicone copolyol is selected from

C12 to C20 alkyl dimethicone copolyols and mixtures thereof. Highly
preferred is cetyl dimethicone copolyol marketed under the Trade
Name Abil EM90. The dimethicone copolyol is generally present in a



wherein X is sel ected from hydrogen al kyl ;- al koxy and acyl groups
havi ng fray g4 1 to about 16 carbon atoms, Y is sel ect ecpcdrngsvsiiesrs
al kyl and al’koxy groups having from about 8 to about 22 carbon

atons, n is fromabout 0 to about 200, mis fromabout 1 to about 40,
qis fromabout 1 to about 100, the nol ecul & weight of the residue
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al kyl di met hi cone copolyols and m xtures thereof. Highly - preferred

is cetyl dinethi copol mar ket ed under the,Trade me Abi |
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The denture cl emmxgggemmﬂseffenvnscense |'Bhe|eﬁfamescmeegémuxcmhzed in

whi ch
e o Cer 'l Cuthé cONTPitiGs HEROR! O5'be defected fGml Sédbritods RMicH are
or oxygen with @fffegtm@smdnreacrdh@emaémedkahag mudmons;.t but peeferably

R cce ey SO0 GRS BRI ﬂﬂ%{ﬁh&?w@m f
it consists of &Mw Hnd gg@“@'ﬂgf’gf 3 ssa-@f tQ?r hsl S
ef fective under effeotiver onenost@ffevtiveoundér alkalinedpH c:tmﬁtxohs.r which is
156 Ve o o SsLasg o, AR AR R e Pl
condi ti ons i ncl ¢oaditiansrinclude acombinatiom of atleastione alkali: metal-gcarbonate
or bicarbonate, such as sodium bicarbonate, sodium carbonate, sodiiin
sesquicarbonate, potassium carbonate, potassium blcarbonate, or
mixtures thereof, in admixture with at least one non-toxic,
physiologically-acceptable organic acid, such as tartaric, fumaric,
citric, malic, maleic, gluconic, succinic, salicylic, adipic or sulphamic
acid, sodium fumarate, sodium or potassium acid phosphates, betaine
hydrochloride or mixtures thereof. Of these, malic acid is preferred.
Effervescence generators which are effective under alkaline pH
conditions include persalts such as alkali and alkaline earth metal
peroxoborates as well as perborates, persulphates, percarbonates,
perphosphates and mixtures thereof as previously described, for
example, a mixture of an alkali metal perborate (anhydrous, mono- or
tetrahydrate) with a monopersulphate such as Caroat R marketed by E
I du Point de Nemours Co. and which is a 2:1:1 mixture of
~ monopersulphate, potassium sulphate and potassium bisulphate and
" which has an active oxygen content of about 4.5%.

. In highly preferred compositions, the solid base material incorporates a
(bi)carbonate/acid effervescent couple optionally in combination with a
perborate/persulphate oxygen effervescence generator. The
combination of generators is valuable for achieving optimum
dissolution characteristics and pH conditions for achieving optimum



or bicarbonate, such as sodi um bi carbonat e, sodi um carbonate, sodi um
sesqui carbonate, potassium carbonate, potassium bicarbonate, or .
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- physi ol ogi cal | y-acceptabl e organi.c acid,. such as tartaric, funmaric,
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nonoper sul pha pot assj um su| phat e and pot assi um bi sul phate and
whi ch has an i i GOMPQSILORN d&ﬁl&mventlen&an hesupplemented by otherghl y

referred. congps
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6 cl eafmmfammtestu m.crobi al activity. The (bi)carbonate conponent '
general ly conprise fromabout 5 %to about 65 % preferably from

about 25 %to 55% of the tot aI co 05|1|on the acid conponents
general |y confrte§ vadissolving.the fellowingymatesials in about

10% t o about momlstdlgullgdawamnposmlon .. The conposi tionsof the
invention can be supplemented by other known conponents of denture

cl eansing formul ati ons. An especi al | y
sodium pyrophosphate

(NagP207:.10H20) - - 2.5g
Sodium perborate ' -
(NaBO2.H709. 3H20) having
10.4% available oxygen 0.615¢g
'sodium dodecylbenzene SR |
~sulphonate - 0.5z

_ To this solution at 60°C an amount of activator is added such that for
-each atom of available oxygen present one molecular equivalent of
activator is introduced. -

The mixture obtained by addition of the activator is v1gorously stirred
and maintained at 60°C. After 5 minutes from addition, a 100 ml

- portion of the solution is withdrawn and immediately pipetted onto a
mixture of 250 g cracked ice and 15 ml glacial acetic acid. Potassium
iodide (0.4 g) is then added and the liberated iodine is immediately
titrated with 0.1 N sodium thiosulphate with starch as indicator until
the first disappearance of the blue colour. The amount of sodium
thiosulphate solution used in ml is the titre of the bleach activator.



pr ef‘erred addi ti onal conponent is an organi c peroxyacid precursor
which in erms can be defined as a conpound havi ng
gﬁgﬁl ?Jt Potvh 39';3

at | east 0. 1IN sodiumthiosulfate in the follow ng peraci
formation test. A test solution is prepared by dissolving the
following materials in ' 1000 m's distiTled water: sodi um
pyrophosphat e ‘(Na4P207. 10H20) ' sodi um
per b?)r glt e The organicperacid preaHsoys are typically com ounds t6ntHining

avai | abl e oxyge c

sul phonat e ‘one or more aéﬁoél??ﬁ; Ss thlLIa%d%%i.é?b g@ﬂ& ﬁgﬁiﬁ&@[}%?ﬁ] CT la?l
amount of acti vﬁ@ferrﬁdm&@@cﬂet theserafithe N-acyl eyh compound 4iype

oxygen present mtminmgw@d 19adiosl RICOCWherein R%td H?&ﬂicdrﬁ h'gy oduced.
The m xture obt Bg qxdebé,dtlo -of the @Lvator 'S, V rou Py stirred
and mai nt ai ned EP U[lmnr] on; group, having prefegably S.’Oblnm about
portion of the 28 atoms.t [Examplesnof smw!sleqserhmdopfwﬂrsdrmi&ude

m xture of 250 g cracked ice and 15 m glacial acetic acid. Potassium
i odide (0.4 g) |§ then dded and the liberated iodine is immed ately
titrated with 0l ngaﬁoayudpaax dhmfonnnﬂarkﬁmﬁmlﬁg,where RCOIis

the first disappearagagb
t hi osul phat e sol uti on usgi ﬁ@%n?l mﬁﬁ‘é t ls-%e W?eaa@fazjl v%or
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7 The organi ccpmmunﬂsomtin aniderathis me P #héhadeompounds cont ai ni ng
one or nore acyl groups, which are susceptlb e to perhydrolysis. The

preferred activators are _those of the N-acyl or O acyl compound type

a) N,N - diacetylaniline and N-acetylphthalimide;

b) N-acylhydantoins, such as
N,N' -diacetyl-5,5-dimethylhydantoin;

¢) Polyacylated alkylene diamines, such as -
N,N,N'N’ -tetraacetylethylenediamine (TAED) and the
corresponding hexamethylenediamine (TAHD) derivatives,
as disclosed in GB-A-907,356, GB-A-907,357 and GB-A-

- 907,358;
~d) Acylated glycolurils, such as tetraacetylglycolunl as

disclosed in GB-A-1,246,338, GB-A-1,246,339 and GB-A-
1,247,429.

2)  Acylated sulphonamides, such as N-methyl-N-benzoyl-menthane
sulphonamide and N-phenyl-N-acetyl menthane sulphonamide,
as disclosed in GB-A-3,183,266.

3) C'a_rboxylic_: esters as disclosed in GB-A-836,988, GB-A-963,135
and GB-A-1,147,871. Examples of compounds of this type
include phenyl acetate, sodium acetoxy benzene sulphonate,
trichloroethylacetate, sorbitol hexaacetate, fructose pentaacetate,
p-nitrobenzaldehyde diacetate, isopropeneyl acetate, acetyl aceto
hydroxamic acid, and acetyl salicylic acid. Other examples are
esters of a phénol or substituted phenol with an alpha-chlorinated
lower aliphatic carboxylic acid, such as chloroacetylphenol and
chloroacetylsalicylic acid, as disclosed in US-A-3,130,165.



containing a acyl radical R-CO wherein Ris a hydrocarbon or

substituted hydrocarbon group having preferably from about 1 to_about

20 car DEW6H9Is Exanpl es of suitabl e peracid precursorquTﬁ'tIﬁ o) ol

1) Acyl organoam des of the fornmula RCONR err] R2, where RCO is
carboxylic acyl radical, Rl is an acyl rgdical and R2 is an

organi c radical, as disclosed in US-A-3,117,148. Exanpl es of

conpounds falling under this group include: - a) NN -

di acetyl ani lipe apd acet yl N-acyl hydant0| ns,

al i
such av 45 “BarboRylic kskers havin 5 eeraal formal Arluavhere
c) Polyacyl ated atheyheyl é&gr@léén digahmaéarboxylxc acid comprlsuig ﬁh N N

-tetraacetyl et hyl correspondin
hexanet hyl gned%n&ﬁég%% %eét ?@gg} Br branched C6'C20 allgg i scl gsed [ %
GB- A- 907, 356, GB-dlkeayl Meaynor@(:sacm alkyl-substituted argbmaiey, and L
D rorated gyl Z%%ﬂ&@%aih%%?%%éw%%!ﬁc‘" has'd pKa in the
1, 247, 429. range fromd ta 3, for grample exybenzenesudfonate or .

N- et hyl - N- benzoybxyséﬁime Preferred compéﬁhﬂé‘%‘%ﬁi#@é%g'\t{lgg %'6 N-acetyl

ment hane sul phonarr;hﬁ_ ‘as disclosed in A

3) Car boxyl i c e gmas di scl osed i n GB- A- 836, 988, GB- A-963, 135

aﬂd G:B A-1, 147, 875,)0I FAznis| R3-CO andR3ixia liiear torsbtanched alkyl group include
pheny acetate sodi ug) AGelaxY,

trichl oroet hyl acet at €, 'Z‘% ?’T’Bﬁ’gﬁ%@a{’@}g@}&%& lgeﬁ?%cet at e,

p- ni t r obenzal dehyde dpmferablyﬂe aqbanegtb wherein the mgﬂso ‘

2}5/?;:’))5(61('; Caaglhceino?ngr Ss%y%l@qt F!‘%Iﬁ 1en @ fﬁn‘lﬂ ﬁ%l’ I nat e
- lower aliphatic carbo%8# QBYA&F& %@@ﬁt%lﬁs g&ei&?m@e@ %omf
~.chl oroacetyl sal i cyl i ccirbioh atdmsli R optishally bSing subistituéedb(preferably
~ alpha to the carbonyl moiéty) by Cl, Br, OCH3 or OCoH5.
Examples of this class of material include sodium 3,5,5-
tnmethylhexanoyloxybenzene sulfonate, sodium 3,5,5-
tnmethylhexanoyloxybenzoate, sodlum 2-ethylhexanoyl
oxybenzenesulfonate, sodium nonanoyl oxybenzene
sulfonate and sodium octanoyl oxybenezenesulfonate, the
“acyloxy group in each instance preferably being p-
substituted;

b) Ac has the formula R3(AO)n XA wherein R3 is a linear or
branched alkyl or alkylaryl group containing from 6 to 20,
preferably from 6 to 15 carbon atoms in the alkyl moiety,
Rj5 being optionally substituted by Cl, Br, OCH3, or
OC3Hs, AO is oxyethylene or oxypropylene, m is from 0
to 100, X is O, NR4 or CO-NR4, and A is CO, CO-CO,
Rg-CO, CO-Rg-CO, or CO-NR4-Rg-CO wherein R4 is Cy- -
C4 alkyl and Rg is alkylene, alkenylene, arylene or
alkarylene containing from 1 to 8 carbon atoms in the
alkylene or alkenylene moiety. Bleach activator compounds
of this type include carbonic acid derivatives of the formula

' R3(A0)nOCOL, succinic acid derlvatlves of the formula
R30CO(CH2)2COL, glycollic acid derivatives of the
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8 4) Carboxylic esters. having the gernal formal Ac L wherein Ac
is WO096/195¢e acyl noiety of an organi c carboxylic acPEI/E8¥ISEBi ng an
optionally substituted, linear or branched C6-C20 al kyl or

al kenyl noiety or a C6-C20. al kyl -substi tut eg aryl noiety and L

I's a |l eaving group, the conjugate acid of which has a pKa in the

from4 to 13, f _ (e Ol o i
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car Bonyl tcar bogsconi ai n'safrlinocipmic a8id ﬂeﬁﬁrati&bkbf&hétfoltﬂmla

car bon at ons, opti ona te p ..

al pha to the carbonyl’ rmf‘gglﬁh %&%ﬁg@g?&“:twes Ofﬁ.le "
Exarrpl es of this class olonme 2@ amno-0-0xocaproic acl
trimet hyl hexanoyl oxybenzgagyatiyes of 't ﬁ%ﬁg‘é )CO(CH2)4COL. In the
tri met hyl hexanoyl oxybenzoat e, sodi um;- t hyl hexan yI . -
oxybenzenesul f onat e, sod?ﬁﬂY%ﬁhﬁH}Te 6@! gm0 to' 10, and R3 is prefegahlyonat e

and sodi um octanoyl oxybEgeqyassitbfe préferablyeCe-C1o alkyl when m ifaicosid
group in each instance p apl bgtlpggrﬁ)-. . sul:Et.ltut ed;
b) Ac has the fornula R@Aglm 0Rs2e10., The, leaving group L is as
branched al kyl or al kyl adgfined aboveont ai ning from6 to 20, :
preferably from6 to 15 carbon atons in the al kyl noiety,

R5 being optionally substituted by A, Br, OCH3, or _ - OC2H5,
AO i s oxyet hyl ed} or ASyheyapyurates, such asitriagetyl- or tribenzoylcyanurates;es, X
is 0, NR4 or CO NR4, daiedosed ggn@@p s ion CO, CO R6-CQ,
or CO NR4- R6-COwhercel| n Rs;fédl?gsp_ eclﬁcatlop NOC;’QP%’/ and R6 is -~
al kyl ene, al kenyl ene, aryl ene or ' al karyl ene cont ai ni ng

from1 to 8 carbpn aOptivnally Sebstituted anhydrides of benzoic or phthalic acid, for
:  example, benzoic anhydride, m-chlorobenzoic anhydride and
phthalic anhydride.

Of all the above, preferred are organic peracid precursors of types 1(c)
- and 4(a).

‘Where present, the level of peroxyacid bleach precursor by weight of
the total composition is preferably from about 0.1% to about 10%,
more preferably from about 0.5% to about 5% and is generally added
in the form of a bleach precursor agglomerate.

The bleach precursor agglomerates preferred for use herein generally
- comprise a binder or agglomerating agent in a level of from about 5%
to about 40% , more especially from about 10% to about 30% by
weight thereof. Suitable agglomerating agents include
polyvinylpyrrolidone, poly (oxyethylene) of molecular weight 20,000
to 500,000, polyethyleneglycols of molecular weight of from about
1000 to about 50,000, Carbowax having a molecular weight of from
4000 to 20,000, nonionic surfactants, fatty acids, sodium
carboxymethyl cellulose, gelatin, fatty alcohols, phosphates and



al kyl ene or al kenyl ene noiety. Bl each activator conpounds
of this type include carbonic acid derivatives of the fornmul a
R3( AO) niBTX¥6/19863cci ni c aci d derivatives of the formula PCT/0S95/16673

- R30CQ(CH2) 2CAL, glycollic acid derivatives of the . WD .96/ 19563
PCT/ US95/ 16673 9 '
formul a R30CH2COL, hydr oxypropi onic acid b%l’l vatives of

the fornmul a C of the
formul a RBOW%%%{’ %ﬁ%’ngu e é’gﬁﬁéa@é hﬁﬁi)olymerlc deri vati ves of
the fornul a metbaﬂywﬁsa f the above, polyethylenaglycolsare highlyi d

derivatives obrkRéréd, Eipetially those h?vu}% e dgg%@ m ddfle 0! VeI ne
ami no- 6- oxocags tg abeut 30,000, preferalr)y B0PY e fornul a
R3IN(R1) CQ(CH2)4COL. In the . above-mls preferably fromO
s wney o PoSgEa 3l the viewpoint of opticauf Qb Rl Bk 20h 2.0 ©
| eavi ng gr oup characteristics are bleach precursef agglomerates which compyise from

Acyl - cyanur at tes
. disclosed in %@%E@%q@pem I 'cat Fgﬁeﬁrhb&%éﬁww% toa t?%nal |y
substituted awsight thereof afperexyaeid bieashiprecussar, from about 5% to
exanpl e, benz%‘ BuFGU%’ 'Preferably Hoh Ao S % t%‘ﬁb(&it‘ 50%"More referabl

pht hal i ¢ anhydr !‘}{tcw% tgab%m£ a\fﬁi) é)arg errﬁd @:egﬁ rganl C p:a(ra\a/tg: d

precursors of

of peroxyaci dcbuphshfroneaboad0% to \aboub20% of a peroxdboroats) ambfromi ti on !

65510 ahout k3% shoit 1%, Wfibly from abolt 0% t‘?’faerfo%ﬁ'éb%rc?f“ abo

an agglomerating agent.

The final bleach precursor granules desirably have an average particle
size of from about 500 to about 1500, preferably from about 500 to
~about 1,000 um, this being valuable from the viewpoint of optimum
‘dissolution performance and aesthetics. The level of bleach precursor
agglomerates, moreover, is preferably from about 1% to about 20%,
more preferably from about 5% to about 15% by weight of
composmon -

The compositions of the invention can be in paste, liquid, tablet,
granular or powder form, although tablet—form compositions are highly
preferred herein. Compositions in tablet form can be single or
multiple layered tablets. |

The compositions of the invention can be supplemented by other usual
‘components of denture cleansing formulations, especially surfactants,
chelating agents, enzymes, flavorants, physiological cooling agents,
antimicrobial compounds, dyestuffs, sweeteners, tablet binders and
fillers, foam depressants such as dimethylpolysiloxanes, foam
stabilizers such as the fatty acid sugar esters, preservatives, lubricants
such as talc, magnesium stearate, finely divided amorphous pyrogenic
silicas, etc.  The free moisture content of the final composition is
desirably less than about 1% and especially less than about 0.5%.



in the formof a bleach precursor aggl oner at e. : The bl each precursor

‘aggl oner erred for use herein generally CONRIcTHf mpider or
égglonerg%ﬁﬁgﬂggént in a level of"fromabout 5% to aboutgﬁg&?ﬂnore
especially from about 10% to-about 30% by wei ght thereof. Suitable
aggl onerati ng agents include pol yvi nyl pyrrol i done, poly
(oxyet hyl ene) of nol ecul ar wei ght 20, 000 to 500, 000, '

pol yet hyl enegl ycol.s of nol ecul ar wei ght of from about 1000 to about

nont ont c.aur { ack 0L Difddrs G fifletS sURY 66X usd Reteip jncudb P L2\ i oce.
gel atin, fatty polyvinylpyrrolidone;ipalyAexyethyleng) of molscular weight 20,000

PCT/ US95/ 16673 ¢o. .
b0l yphosphat es, to 00,0.(_)0éll polg_ %th%_l?neg}cgagsols o%molfc%a{ ‘weight &f from about

S; u es and poly ,C .

pol ycar boxyl at ekV aheut 99V spéﬁi W%&Wg&@l%‘&laﬁi%ﬂw of from
Ergggr[gdébgaf 36 O(t)% )§ e ,efriétéidiﬂggg 0 ’ut. 1*abido%sbﬂ bou}Dr ef erred
fromthe vi ewpciatbosymaihy) erfiRickes eatact, B Higobols) clays, polymeti, o5 o o
bl each precur sqpolygathoxylatess sotliuin carbonate; dalcium carbonatispcalciaat t o about
75% preferabl yné :abo v R Ao t 800 | e
perz)xyaci d bl e%ﬁﬂ?‘e@%ﬁ{n@éaﬁ?%g& n%ﬁe%ﬁ:m hy::é%%ﬁ%ﬁ%ﬁg?%ﬁ%%?y
from about 5%t u ProwIns,n¢elgiiose Coners, geliulose esters;) poyvtn Q30K bout
40% of a (bi e th, 3 : 0%to
about 200/§ of ) acﬂgpgg %érl%tb&,s’ fv%gé@gé mm%h%gf??"/oﬁ ?ﬁ)‘{d‘%glj@%‘g/
preferably f ror%@ﬁ'?rioéittsem& ggtrﬁ'gthyleneg yc g&glpghiy N?fﬁfﬁi}ent J
The fi ][na:c bl eacéspwﬁlg shnjseghavﬂ%g%qﬂd!@aﬂaﬂ' %Ehauf fmmaabm%tgl;,ggeiﬁoi about
size o roma r o]

about 1,000 [er W tg?%@l?’ﬁg ﬁ t%‘%‘g\%@ﬂ *of optinmum

di ssol ution performance and aesthetics. The | evel of bleach precursor

-—t

-

The surface active agent used in the compositions of the invention can
be selected from the many available that are compatible with the other
ingredients of the denture cleanser, both in the dry state and in
solution. Such materials are believed to improve the effectiveness of
the other ingredients of the composition by aiding their penetration into
the interdental surfaces. - Also, these materials aid in the removal of
food debris attached to the teeth. Between 0.1 and 5 percent by weight
of the dry composition of a dry powder or granular anionic surface |
active agent, such as sodium lauryl sulfate, sodium N-
lauroylsarcosinate, sodium lauryl sulfoacetate or dioctyl sodium
sulfosuccinate or ricinoleyl sodium sulfosuccinate, may, for example,
be included in the composition and preferably the surface active agent
comprises between 0.5 and 4 percent of the composition.

~ Suitable cationic, non-ionic and ampholytic surface active agents
include, for example, quaternary ammonium compounds such as
cetyltrimethylammonium bromide, condensation products of alkylene
oxides such as ethylene or propylene oxide with fatty alcohols,
phenols, fatty amines or fatty acid alkanolamides, the fatty acid
alkanolamides themselves, esters of long-chained (Cg-C22) fatty acids
with polyalcohols or sugars, for example glycerylmonostearate or



aggl onerates, noreover, is preferably fromabout 1 %to about 20% .
nore pref erabl y from about 5% to about 15% by wei ght of osition..
The conwae9eriessss of the invention can be in paste, liqui (?crt"éﬁ?ﬁléf“
granul ar or powder form although tablet-form conpositions are highly
preferred herein. Conpositions in tablet rmcan be single or
multiple |ayered tablets. The conpositions of the invention can be

| d
formilati ons, ?ég%’i%%ﬂ@*@&%& r CiBROIIOxpeuticthbnG GBR RErate,
fl avorants, mes;gs»d@hobatames; oadengstham alkylaannoqam a@aﬁmou nds,

dyeﬁt uffs, svveet eners, tablet binders. and - fillers, foam depressants
such as di net si | oxanes Iabll rs,su s the fatty
aci d sugar es?ﬁ!@ '-ég BPO@& aﬁ ‘Q’Blﬂ by magnesi um
stearate,. finkiegpiftg/ m&tdlmlshchsaspcalounm magnesxumglahddmv metalThe free

bout 1 % and B @é.l&%ﬁ {68, EAERBIoY of Syirlye chelagpf 3k theiide "

PCT/ US95/ 1667 3odium tripolyphosphate, sodium acid pyrophosphate, tetrasodium Tabl et

bi nders and f
Qe gt ic ‘%?Vhﬁ’ﬁzzimﬁiﬂﬁﬁ%aﬁﬁ"m v
p
1000 to about apd ARthopgel &Qateg%uéh@| oxyetivingdiphésghionic acid,

4000 to 20, 000, ni n|c su act C d di .
car boxynet hyl e&l&y {eﬁwaﬁyi?‘? éhﬂsﬁﬁgi%ac ’gylsumpol ynmeric
E%?/g )e(llr 3gxyl archethystenbtmmepentamethy&mprhosphonmwacd amhsalts: thereof. ‘
sul fate, prot mbﬂ%ﬁiﬁd&e«iﬁeﬁ%ﬁy%w c]?iggéeyigﬁ?éﬁf’ wa nngnal g:ohol
alhgl ni ;: aci d mmpat;bleeg ?ﬁ@gtﬁﬂmﬁsw %ntps@sr er avhen
character. fe gofi§ 36Jution.S ﬁuitg uskp! ﬁ@éh@l@tm
|1 h an e
especially t %S'geen:%\élxr?prnses between 0°1 gh& pﬁf:ent ygfixg tb e’ abOUt
composition and preferably between 0.5 and 30 percent. Phosphonic
acid chelating agents, however, preferably comprise from about 0.1 to
about 1 percent, preferably from about 0. 1% to about 0.5% by weight
of composition. -

Enzymes suitabl_e for use herein are exemplified by proteases,
alkalases, amylases, lipases, dextranases, mutanases, glucanases etc.

Flavorants suitable for use in the compositions of the invention include
wintergreen oil, oregano oil, bay leaf oil, peppermint oil, spearmint
oil, clove oil, sage oil, sassafras oil, lemon oil, orange oil, anise oil,
benzaldehyde, bitter almond oil, camphor, cedar leaf oil, marjoram
oil, citronella oil, lavendar oil, mustard oil, pine oil, pine needle oil,
rosemary oil, thyme oil, cinnamon leaf oil, and mixtures thereof.

Suitable antimicrobial compounds include thymol, menthol, triclosan,
4-hexylresorcinol, phenol, eucalyptol, benzoic acid, benzoyl peroxide,
butyl paraben, methyl paraben, propyl paraben, salicylamides, and
mixtures thereof '



30, 000, preferably from about 12,000 to about 30, 000. The surface
‘active lﬂgﬁd in the conpositions of the invention carPCrI/Us9s/16478
selected fromthe many avail able that are conpatible with the other
ingredients of the denture cleanser, both jn the dry state and in
solution. Such materials are believed to iH%roveithe ef fectiveness of

t he ot her ingrgdien of . the_co sitipon by ajding their pgnetration into
the interdent aig@urfojmm&l E(;,a;%) Se Mi é‘@cé i ‘ih eTRORSIIAte o the
food debris atppefeered enfbwlitrenty witlinvsherscopt ofrthepresentinventiomi ght

of the dry conposition of a dry powder or granular anionic surface

active agent, such as sodiumlauryl sulfate, sodium N

| aur oyl sarcosi nate, sodium |l auryl sulfoacetate or dioctyl sodium

sul fosucci nate or ricinoleyl sodium sul fosuccinate, may, for exanple,

be included in the conposition and preferably the surface active agent
conpri ses between 0.5 and 4 percent of the conposition. Sui tabl e
cationic, non-ionic and anphol ytic surface active agents ' i ncl ude,
for exanpl e, quaternary ammoni um conpounds such as
cetyltrinmethyl ammoni um brom de, condensation products of al kyl ene

oxi des such as ethylene or propylene oxide with fatty al cohol s,

phenol s, fatty am nes or fatty acid al kanol am des, the fatty acid

al kanol am des t hensel ves, esters of |ong-chained (C38-C22) fatty acids

wi th pol yal cohols or sugars, for exanple glyceryl nonostearate or WO
96/ 19563 PCT/ US95/ 16673
12 sacchar osenonol aurate or sorbitol pol yoxyet hyl enenbno- or

di -stearate, _ bet ai nes, sul phobetai nes or |ong-chain

al kyl am ocar boxyl i c aci ds. Chel ati ng agents beneficially aid

cl eaning and bl each stability by keepi ng netal ions, such as

cal cium magnesi um and heavy net al cations in solution. Exanples
of suitable chelating agents include . -



sodiumtri bol yphosphat e, sodi um aci d pyrophosphate, tetrasodi um

pyrophosphat e, am nopol ycar boxyl ates such as nitrilotria #fg and
et hyl enW@2%P$63 tetracetic acid and salts thereof, and pgﬁ%ﬁ%gﬁ hat es
and ami nopol yphosphonat es such as hydroxyet hanedi phosphoni c aci d,

et hyl enedi am ne tetranet hyl enephosphoni c ggi d,

di et hyl enetri am nepent anet hyl enephosphoni c acid and salts t her eof .

The chel ating agent selected is n@ eFCENt that it nust be
conpatible with the other jngredients of the denture cleanser when in
the dry state and in aqueous sol ution. Advantageously, the chel ati ng

agent conpri S%d)ﬁoucwm? ate aeprésenpative dentureveleghsingf tablets according to

el chel ati nihe bipEEGH, JTHE, ﬂﬁ%?e%@?sa#@ ) W b, t&%“%%%‘“@“é% e

about 1 percefablets care amader rbyn mre@smgmo mlmte oo oshs
of conpositio ?ﬁﬁéﬁ éﬁmgs &l db
pr ot eases, '&ompon?l}(tgllggg any?h%g?é' 9“1 ase ﬁﬁéﬁt r an egsﬁgue?ghgiggg Y

gl ucanases et (:105 Fl avorants -sui tabl e for use in the conpositions of
t he i nvention incl ude W ntergreen oil, oregano oil, bay |eaf oil
peppermnt oil, spearm nt . oil, cloye oilyg sag ssaf RAS oi I
| enon oil, orange oil, anise oil, enzal ehyd@obl ttlr al nond oil,
canphor, cedaMatiefAocid , marj oram 821, cd@rondSa orl, Iavéfdar
o1 o nnamon CLHEARR ° N iCuree thereop. 10 Sui e o
“anti mi crobi al SodipouGasbonateude t hynol , ibhol 8Biricilan, 10 ‘
4- hexyl resor cigif} eoéid eucal yptol, bengoic acid, hen_zoyl3 per oxi3le,
G s L SR ET R
PCT/ US95/ 1667 PVP 40,000 : 6 3 - 13 -

Sodium Bicarbonate : 22 19 245 13 23—

Sodium Perborate Monohydrate 15 12 16 30 15

Potassium Monopersulphate N b 18 13 - 14

Pyrogenic Silica - 3 1 1 -

Talc 2 - - - -

EDTA - - 1 - 3

EDTMP! 1 - - 1 -

Flavor> 2 1 2 1 2

Abil EM904 1 5 05 10 1

" Bleach Precursor Agglomerate 9 8 10 12 10

Bleach Precursor Agglomerate [ I m v Y

TAEDZ 2 - 4 5 25

TMHOS3 2 3 - - -

Sulphamic Acid 2 2 2 2 3.5

Sodium Bicarbonate 05 02 02 05 2

PEG 6000 2 5 2 24 25 1.5

Dye . 08 14 2 05

1.  Ethylenediaminetetramethylenephosphonic acid

2.  Tetraacetylethylene diamine

3.  Sodium 3,5,5-trimethylhexanoyloxybenzene sulfonate

4.  Cetyl dimethicone copolyol



The following Exanples further describe and denonstrate the

'preferreqwsrmﬁg‘gents w thin the scope of the present inveg;élﬁs,m“n VO

96/ 19563 ' PCT/ US95/ 16673

14 EXAMPLES | TO V The follow ng are
representative denture cleansing tablets acgprding to t he i nvention.
The percentages are by weight of the total tablet. The tablets are
made by conpres§ing Peppsimimt-bisedflagoanul at ed conponents in a punch
and dye tabletting press at a pressure of about 105 kPa. .

I (N . IV V Malic Acid 12 10 15 -
14 G tri clmBxamples I to V above, the overall tablet weight is-3 g; dianteter 25
Car bonat e - 10 8 10 6 10 Sul pham ¢ Acid

5 - e PEG 20, 000 T 3 7 8
5 PVP 40, 0000 - : 6 3 - - - Sodi um

Bi car bonat e The derttire cl&ns'ui% tablets of Examples ISodVudisphiyoirhproved
Monohydrate 15 %2 16 30 5 ... Pot aﬁfl Qm l\/bn(igersal }atbe 13.5l

18 13 .77 anfiplaque gﬁq@é:grﬁogeg;qq with excellent cleansing an gqx- acterial _
Tal ¢ activity, cohesioft and other physical and in-use perffoihance

- - 1 - ac%eristics EDTMP[ err] 1 - - 1

- Fl avor [ SPAY . 2 1 2 1 2 Abi | EMDO4
1 5 0.5 10 1 Bl each Precursor Agglonmerate 9 8 10 12
10 Bl each Precursor Aggl onerate N L 1V Vv

TAED] err] | 2 .- 4 5 2.5



TVHOS[ err]_ : 2 3 - - Sul pham ¢ Acid

2 2 3.5 Sodi um Bi car bonate 0.2 0.5, ’
wgéug%sg o | &%ﬁsﬁsa

2 2.5 2 2.4 2.5

- 0.8 1.4 0.5 1. Ethyl enedi am net et ranet hyl enephosphoni o
‘acid 2. Tet raacetyl et hyl ene di ampge 3. Sodi um _

3,5, 5-trinet hyl hexanoyl oxybenzene sul fonate 4. Cetyl dinethicone
copol yol %HWSLQSGS o : _

PC‘FI)'/ US95/ 1667 15 5
Pepper m nt - based fl avor In Exanples | to V above, the overall

tabl et weightlis 3Agdentuw&:ﬂeans25g composntmn comprlsm pTaR aii P%E%E‘Si'ng

abl ets o a lﬂé? cac
et hor i n- oo P ebshiha aghat ﬁ%ﬁgp‘é%ﬁ 6% geppFafpr aod & 31@651119999 ’

cohesi on and ot hercopaly: o!;ae ected brand aﬂcwny-dlmethlcmc olstics.

WD 96/ 19563 PCT/ US95 1 673
16 CLAI M5  baving the forElu(} n([Dure cl eansi ng conposition conprising an
Il norgani ¢ persalt - - bl eachi'ng agent, an effervescence generat or
and a di net hi cone .. .copol yol selected from al kyl - and
al koxy- di net hi cone copol_yé)I Se - . _ -
. _ H
(I;H3 l 3| | CHj (I;H3 TH3
CHz— SliO--'--SIiO SiO TiQ—-Ti_CHs ‘
CHg | CHg| | (CHa)3 Y | CHs
n n
) 0o — (02H40-)X(C3H60-)yx - 4q -
-3 Jm

wherein X is selected from hydrogen, alkyl, alkoxy and acyl
groups having from about 1 to about 16 carbon atoms, Y is
selected from alkyl and alkoxy groups having from about 8 to
about 22 carbon atoms, n is from about 0 to about 200, m is
from about 1 to about 40, q is from about 1 to about 100, the
molecular weight of the residue (C2H40-)X(C3H50-)yx is from
about 50 to about 2000, and x and y are such that the weight

ratio of oxyethylene:oxypropylene is from about 100:0 to about
0:100.

. 2. A composition according to Claim 1 wherein the dimethicone
copolyol is selected from C12 to Coq alkyl dimethicone
copolyols and mixtures thereof.

3. A composition according to Claim 1 or 2 wherein the
dimethicone copolyol is cetyl dimethicone copolyol.

L



having the fornula (

1): _ [err] wherein X is

'sel ected rogen, al kyl, al koxy and acyl
Fron1abod& % %%gbout 16 carbon atons, Y is sele&?M§§¥ron1alkyl
and al koxy groups having fromabout 8 to about 22 carbon atons,

nis fromabout 0 to about 200, mis

fromabout 1 to about 40, q

Is fromabout 1 to about 100, the nol ecul ar wei ght of the

resi due ( C2HA0- gx( @MGQ%Msi tl B88brding to any of CWim#? 03 ¢eprisg?. and

x and y are such thaj

oxyet hyl ene: oxypr opy! F"&% a,bgu{ 50@4 %ote.abeut 29 omfgmbly from about §.1 %0
2. A conposi tiaon. agboutdd by Owélgltmﬂthbfdmmthlddm ¢bpolybl.cone

copol yol is selected fron1C12 to

and m xtures thereof.
wherein the
WO 96/ 19563

0 al kyl di nethi cone copol yol s
A conposition according to Claim1l or 2

A colmpesitiam according ytolanysof €llgimsiil rtot 4 iwherein the| yol .
inorganic persalt bleaching agent comprises one or mbre>9>/ 16673
bleaching agents selected from alkali metal persulfates, alkali
metal perborates and mixtures thereof.

A composition according to any of the Claims 1 to 5 wherein the
effervescence generator comprisés a (bi)carbonate/acid
effervescent couple.

A composition according to any of Claims 1 to 6 additionally
comprising an organic peroxyacid bleach precursor.

A composition according to Claim 7 wherein the organic
peroxyacid bleach precursor is selected from acylated
polyalkyldiamines, especially tetraacetylethylenediamine, and

carboxylic esters having the general formula AcL wherein Ac is

the acyl moiety or an organic carboxylic acid comprising an
optionally substituted, linear or branched Cg-Cag alkyl or
alkenyl moiety or a Cg.Cog alkyl-substituted aryl moiety and L
is a leaving group, the conjugate acid of which has a pKa in the
range from 4 to 13.

R

AR 1
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(57) Abstract

A denture cleansing composition comprising an inorganic persalt bleaching agent, an effervescence generator and a dimethicone
copolyol selected from alkyl- and alkoxy-dimethicone copolyols having formula (I), wherein X is selected from hydrogen, alkyl, alkoxy
and acyl groups having from about 1 to about 16 carbon atoms, Y is selected from alkyl and alkoxy groups having from about 8 to about
22 carbon atoms, n is from about O to about 200, m is from about 1 to about 40, q is from about 1 to about 100, the molecular weight of
the residue (C2H40-)x(CaHsO-)yX is from-about SO to about 2000, and x and y are such that the weight ratio of oxyethylene oxypropylene
is from about 100:0 to about 0:100. The composition provides improved antiplaque, cleansing and anti-bacterial activity together with
excellent physical and in-use performance characteristics.




