enti

2173703 1 STABLE FLAVOUR- CONTAI NI NG DENTIFRICE The present inveption
relates to reduction of nigration and absorption of flavour fro i 37’_3
dentifrice into plastic packaging naterials, by |nclud|ng in the dent f(rce
pol yvinyl pyrrolidone additive in small 5- amount&! by forming a

combi nat.i on of flavour oil and PVP prior to its addition to the dentifrice.
The use of polyvinyl pyrrolidone (PVP) in dentjfrice conpositions as a

t hi ckener and binder is well known in the prlor art as disclosed in U S.

10. patent no. 4,307,076 in an anount of at |east 3% by weight; in US.
patent no. 3,429,963, no. 3,970,747, no. 3,120, 469 and no. 4,223,003 as one
of several gelling agents, a ' LS. .ha 3

sol ubl e bi nder in conbinati o= Al

providing visible speckles in dentlfrlces PonV|nyIpyrroI|done has al so -
been used as an anti - st t | Kgi ce
conpositions as dISC|OSgg% %ﬁgﬁgﬁl ﬁ %H%§¥&W¥EQ%F%%n£ &gﬁgg%§|§?sh
patents nos. 739, 9aagan¢1pm1a@§5ahqamakﬂontQQaikﬁwQ#rFﬁﬁnmnaaﬁﬁﬂh%érlce

VEDLE?Fntlng 59?t01 Q%E@i&%?ﬂﬂ“pé@kédﬁhé(ﬁéﬂefiéwgﬂrbﬁliﬁclmﬂ1ﬁ?rbhnﬁheon

Wi+t avour oils, (in déentifric 0Si ni.m se

loss in plastic pafedsesrise P& ﬁﬁ#ﬂ¥%ﬂé§%5§i&#§?ﬁt?é?n%}%? 5?tsm$¥9has

unexpectedly béen famduthtishabydddddiria e cmoyinisid ¢ DS Qbr’rﬁla'scng 6oiivand

[err] in Conb'nat'Qqéwb&QcEV@J“¥iéfEh&%ﬂfBﬁ*égcﬁﬁﬁtdéﬂéifngélng flavour
The use of polyvinyl pyrrolidone (PVP) in

i

en

C.'D

P ]

dentifrice compositions as a thickener and binder is
B well known in the prior art as disclosed in U.S.:
- 10. patent no. 4,307,076 in an amount of at least 3% by
' weight; in U.S. patent no. 3,429,963, no. 3,970,747,
no. 3,120,469 and no. 4,223,003 as one of several
gelling agents., and in U.S. patent'no. 4,376,762 as
the water soluble binder in combination with a water
15. jinsoluble binder in providing visible speckles in
dentifrices. _

Polyvinylpyrrolidone has also been used as an
anti-staihing agent in chlorophyll-containing
dentifrice compositions as disclosed in U.S. patent

20. no. 2,783,182, and British patents nos. 739,936 and
741,315. .

However, the use of PVP in amounts representing
5% to 50% by weight of the total flavour oils, in
combination with flavour oils, in dentifrice

25. compositions, to minimise flavour loss in plastic
packages has not been disclosed in the prio; art.

It has unexpectedly been f: ::d that dentifrice
compositions comprising flavour .-l in combination
with PVP has the unique property of reducing flavour

'30. npigration and absorption into plastic packaging

e

materials.



A

30. migration and absotr.ption into plastic packaging nmaterials. P12764
2. The present invention ains to provide a flavolur-containing dentifrice
cdhp05|t|bn whi ch reduces the m gration and absorption of flavour into

pl asti c-packing material. 5 The present invention also ains to
provide a flavour-stabilised dentifrice conposition containing a fbayeyy
oil in conbination with 5%to 50% PVP by weight of the total flavour-oi)s.
The present invention also ains to provide a 10. pl asti c-packaged
flavour oil-containing dentifrice stabilised ggainst flavour |oss,
cont ai ni ng about 12% PVP by weight of the total flavour oils, which

m ni mses contact and mgration of the flavour onto the inner surfaces of
t he package. 15. The present invention also. ains to provide a

dentifrice in paste, f i a .Qlls in
conbination with 5%to- tB géggﬂk 958 ﬁ???ﬁ ﬁiﬂ?lgh é9851§é §A dentifrice
according to the pfésenurrqoehaiohngz entifghrehchmposipionedhichbility

agai nst flavour |0ggq,8k8 ehaSﬁigraaﬁbagsneoaseasga§onceapf1§e§ua Rhesi xed
coacervate of flavour oils in nmbi nati1 on_w th % 50% PVP by wei ght of

the total flavour BlP§tHFsBéF§éaglﬂaéeﬂéﬁial vehicle, preferably with the
25. flavgur oil col | phdapkgsénuniinwenbibheab¥®. aimbeto provide a

flavour-stabilised dentifrice composition containing
a flavour oil in combination with 5% to 50% PVP by
weight of the total flavour oils.
The present invention also aims to provide a
lb. plastic-packaged flavour oil-containing dentifrice
' stabilised against flavour loss, containing about 12%
PVP by weight of the total flavour oils, which _
minimises contact and migration of the flavour onto
the inner surfaces of the package.

15. The present invention also aims to provide a
dentifrice in paste, gel or cream form containing
flavour oils in combination with 5% to 50% PVP by
weight of the flavour oils.

A dentifrice according to the present invention,

20. which has improved stability against flavour loss

~into plastic package components, comprises a premixed
coacervate of flavour oils in combination with
5.0%-50% PVP by weight of the total flavour oils
dispersed in a dental vehicle, preferably with the

25, flavour oil colloidally bound with the PVP. The
composition may be in the form of a paste, gel, or

-cream dentifrice formulation.
More specifically, the present invention relates
to a plastic-packaged composition stabilised against

30. flavour loss, the composition comprising the



conposition may be in the formof a paste, gel, or creamdentifrice
formul ation. More specifically, the present invention relates to a

pl asti c- packaged conposition stabilised against 30. ° flavour IB&%?ﬁE?é
conposition conprising the 3. conbination of a flavour oil and abobs%-.

12. 0% PVP by wei ght of the total flavour oils in the formof a premx,
di spersed in a dental vehicle. This premi x3ts preferably added to the
dentifrice fornulation as 5. a final step. The use of plastic |amnate
tubes and plastic punp di spensers in toothpaste packaging has resulted in a
probl em not usually encountered with nmetal packages, the absorption of
dentifrice fl avocombhnatbonpoognastliavvoutheipl aadi abpaekagi.0g PuPebyal s.

Manuf act urers of Lfrkc a S t ted meni.m se flavour
absorption by usY%§8§%séknggegéggpr§§¥§8§p§§ g%ﬂggg8n58§PtPgng wher ever
possi bl e, but deBrgmizndiéapensedi hy sodentainvehislepr ofhbist prawix

devel opment of p%k§9€§e£Qﬁ1¥aﬁﬁdéﬁt%! xhénayﬁei%ﬁiEFam%qu??wt kgn. At
| east one toothpas%e manuf acturer has increased the level o avour in
their products, atftR2}ast8Bt, to nmake up for the flavour lost in the

pl astic package. An 2Pnei dsal ofeprdytior LAhaMave el@Besphh@npilakeipl astic
would be to tie up the.flavour-oLl chemcally in the,toothpaste roul ation
to ninimse contBﬁ?paﬁﬁsﬁfﬁ?ﬁffoﬁnogo?ﬂép?Fgéoﬁ?C%ﬁ?bnghéa nﬁ%?uig?agces of
in a problem not usually enccuntered with metal
packages, the abSorption of dentifrice flavour
10. components into the plastic packaging'materials.
Manufacturers of dentifrice packages have attempted ;‘)
to minimise flavour absorption by using less
permeable plastic packaging compositions wherever
possible, but design and engineering constraints
15. prohibit the development of packages that are totally
immune to flavour absorption. At least one
toothpaste manufacturer has increased the level of
flavour in their products, at extra cost, to make up
for the flavour lost in the plastic package. An
20. ideal remedy for flavour absorption into plastic
would be to tie up the flavour oil chemically in the
toothpaste formulation to minimise contact and
migration of the flavour onto the inner surfaces of
the package. | - o ;,
25. It has now been found that the flavour loss from '
a plastic-packaged dentifrice is reduced when
polyvinyl pyrrolidone is combined with the dentifrice
flavour oil and said combinadtion is incorporated into
the dentifrice compcsition, preferably as the final
30. step in the formulation of the dentifrice.



the package 25. It has now been found that the flavour |loss froma
pl asti c- packaged dentifrice is reduced when pol'yvi nyl pyrrolidone is
aonbi ffed with the dentifrice flavour oil and said conbination is
|ncorﬁe¢ ted into the dentifrice conposition, preferably as the final 30.

step in te fornmulation of the dentifrice. . An experinment was
conducted to determ ne the effect on flavour eﬁuIS|f|cat|on in a
convetional toothpaste forrmula when the flavour oil is first gelled with

PVP. The fornul a aqueous phase 5. consisting of water, glycerine, sodium
MFP (rmono- fl uorophosphate), tetra sodi um pyrophosphate, sodi um benzoate
and sodi um | auryl sul phafhe eapepimpatecdaancdodductied ot detevmdgealthearts.

lavour ol vas addgdeb.oBh BabboGD SAMETHSLARIAR bnaoBEfuEREHLE bac o)

10. and the sane flavour oil representln 0% o
the flavour oils) whookbeagteo Pﬁ@“éﬁh@hepathe 5&@N°Uﬁd@ﬂlnééeﬁaﬁét

agi tation. After stgeinea wenapi@w hQHéSf.omalBl aga%ugl bhagkl ed with 0.1%
PVP, separated %ron1t e, a yeous _phase and_fo distinct top |ayer

whi | e the unnod f|e8°PPé§ PgoPF V@ﬁﬁFne81K€FF18F$p§P§éHm PYB (BRBCAs bound
with the flavour 0|Elubnsphadphatbecouengasebabuhlpgdophbephbeeaqseduam

T ) e
oi | gel separates ifivhdedqdosostppasauajihpartge Flavour oil was added
: to one part (0.84% level on a finished formula basis)
10. and the same flavour oil gelled with 0.1% PVP
(representing 12.0% of the flavour oils) was added to
the other .part, both under moderate agitation. After
standing for a few hours, the flavour o0il gelled with
0.1% PVP, separated from the aqueous phase and formed

15. a distinct top layer while the unmodified flavour oil
remained well dispersed. PVP remains bound with the
flavour oil, instead of becoming solubilised into the
aqueous phase. It became apparent that flavour oil
tied up with PVP may reduce flavour migration/

20. sorption into plastic. Although the PVP/flavour oil
gel separates in Ehe aqueous phase, when the
remaining formula components consisting of
conventional gum binders and abrasives, are added to
complete the dentifrice composition, the PVP/flavour

25. o0il gel remains evenly dispersed in the compositions.

The PVP used in the present invention may be of
any molecular weight grade or physical form. PVP is
a water soluble polymerised N-vinyl-pyrrolidone to
any desired molecular weight or degree of polymer-

30. isation, having an average molecular weight from



remai ni ng fornul a conponents consi sting of conventional gum binders and
abrasives, are added to conplete the dentifrice conposition, the
PVP/ fl avour 25. oil gel renmmins evenly dispersed in the conp05|tPﬁﬁ§6*The-4-
PVP used in the present invention may be of any nol ecul ar wei ght gradéﬁbr'
physiqal form PVP is a water soluble polynerised N-vinyl-pyrrolidone to

any deSired nol ecul ar wei ght or degree of poPymer- 30. isation, having an
aver age mol ecul ar wei ght from 5. about 5,000 to approximately 1,000, 000.
It is conventionally in the formof a solid powder or flake, but can al so

be supplied in an aqueous solution. Although the PVP may be of any

mol ecul ar 5. weigbbdutis, OGOptef'eppbbemawssy bi; gbopobecul ar; m/si ght PVP,

above 50, 000 and fer th|n a f t .6

approxi mat el y 1,08%?6%68 ysﬁ?u%ﬁ% Eﬁggo?g ?églgngb varlety of
organi ¢ al cohol s, fhakes, butheanaabehobs skppdihedalinohol quggus chl ori nated
hydrocar bons, eStgéfu§§ﬂ?ketﬂﬂ€ﬁou tehe P0§0h39|6e'thXHgoﬁéiQ@Hiarf|aVO“r

oils and sone ethers ori nated Rydrocarbons, - ketones and esters. The
amount of PVP-utiVeightyolti ésypreferabieote BER haghbBORPEHLAT: Helgkkge of

5.0%to 50.0% 15. pyby &Bbﬁét50fObbeaﬁhayﬁéfeehbiyaﬂﬁtﬁiﬁfEhébkﬁnéﬁoﬁt 12. 0%
by wei ght of the f]avou 00 éa Althog h ltnhee xait 46 of the mechani sm
by which the Pvp #Pget % h f FQVBRPT BFEMAL ﬁgt kﬂ§§ﬂ, ﬁt i $%p&Fi eved to
form a coacervat esplthléhinf tat@uwadel, andeinaa variety of organic
alcohols,'acids; ether—-alcohols, ketone-alcohols,
10. chlorinated hydrocaerns,'esters”and-ketones: but is
insoluble in hydrocarbons, flavour oils and some W
" ethers, chlorinated hydrocarbons, ketones and
esters. The amount of PVP utilised to tie up the
flavour oil may be within theﬁrange of 5.0% to 50.0%
15. by weight of the flavour oils and preferably about
12.0% by weight of the flavour oils. Although the
exact nature of the mechanlsm by which the PVP ties
up the flavour oil is not known, it is believed to.
form a coacervate with the flavour oil, i.e. an
20. aggregate of colloidal droplets held together by
electrostatic forces. This resembles a gel in
appearance;, but is not a true gel. However, the
combination of flavour oil and PVP will be referred
to as a gel. The formation of a coacervate of PVP Q_/
25. ‘and flavour oils is unexpected and unique. The
preference of the PVP to combine with the flavour
oils instead of dissolving in the aqueous medium is
unexpected, because of the insolubility of the PVP in
flavour oils, which presupposes no interaction
30. therebetween. ' '



20. aggregate of collejdal droplets held together by electrostatic forces.
This resenbles a gel in appearance,” but is not a true gel. However, the
cbnbi nati on of flavour oil and PVP will be referred to as a gel. The

f or mat Mn of a coacervate.of PVP 25. and flavour oils is unexpected and
uni que. The preference of the PVP to conbine with the flavour oils instead
of dissolving in the agueous nediumis unexpected, because of the P12764
insolubility of the PVP in flavour oils, which presupposes no interact’ion
30. therebetween. P12764 6. The invention_extends to a coacervate
useful in dental conpositions of flavour oil @nd 5 to 50% by wei ght of

pol yvi nyl pyrrolidone based on the total weight of flavour oils. 5.

Any Suitable flavour oil or mxture thereof may be used in the present

i nvention. Exanples of flavour oils include oils of spearm nt, peppermnt,
wi nt er green, sassafras,The¢ oimvestiyen extcendptis,ancoicecvatei wspafoh, ihenon
and orange, and mdikep dfmposit {hENs Cefavdlif 61 A0hYa % Malshe g of | of
pepperm nt and oil of spearn nt. e flavouring oiTs are water-1nsol uble
and are emul sifi edWehght (9% PRIYVInYLLYorodidenebasekronoble stetaditation

in_anDunts of 0.0lwéfbﬁ@6$w'f@%@gﬁra@glgfeferably about 15. 0. 5-3% by

wei ght Th%.dental bas?a§§ gﬁ?@é%féLQ ééé&? éfltgg mixture thereof may
be used in the present invention. Examples of
‘flavour oils include oils of spearmint, peppermint,
wintergreen, sassafras, clove, sage, eucalyptus,
marjoram, cinnamon, lemon and orange, and mixtures

10. thereof e.g. preferably a mixture of o0il of
. peppermint and oil of spearmint. The flavouring oils
are water-insoluble and are emulsified into the
dentifrice formulation under moderate agitation in
- amounts of 0.01 to 5% by'weight and preferably about
15. 0.5-3% by weight.

' The dental base or vehicle utilised in the
present invention ﬁay be in the form of a paste or
gel, comprising known ingredients used conventionally
in the dentifrice art.

20. Paste or gel dentifrices may be based on agueous
or substanEially non-agqueous systems. The former

(. ' will usually include substantial proportions of

finely divided, solid poiishing agent, surface active
agent, gelling agent and some non-aqueous vehicle,
25. e.g., glycerol, sorbitol, and will be opagque, whereas
the latter type will often be a clear gel,'containing
a minor proportion of a visually clear particulate
solid polishing agent, a larger proportion of
non-aqueous vehicle,-surface active agent and gelling
30. agent, with a minor proportion of water often being
present. _
The surface active agent, or detergent, present



present invention may be in the formof a paste or gel, conprising known

i ngredi ents used conventionally in the dentifrice art. 20. ste

or gel dentifrices may be based on aqueous or substantially non-aﬁﬁ%%%g- i
systens. The former will usually include substantial proportions of f%bely
di vi deld, solid polishing agent, surface actlye agent, gelling agent and

sone non-aqueous vehicle, 25. e.g., glycefol, sorbitol, and will be
opaque, whereas the latter type wll often be a cl ear gel, containing a

m nor proportion of a visually clear particulate solid polishing agent, a

| arger proportion of non-aqueous vehicle, surface active agent and gelling
30. agent, wiih BheiGRRtbEBHRR (RaY SPNARIBeS JPe cFRBEPREC PESENt . The

surface active ag&ﬁ@ho@érﬂ@twgeﬁinwsﬁsm be7anwnibeoﬁleﬁ&hiéh§@ nay -
soneti mes be cati I c. or hoter uh usual %ﬁbe ani onj ¢ or

noni onic. O thes cBh%%%n p?%% %hlB ?c%né?%l?ﬁea stN®rBP&Fred. The

ani oni c detergentpr@fesnedaceTnetam£oﬁzc ageat gent soonssat fycseaveias

f ' t ' d \ t th
i gher fatty: aci oBney SEes e 80 Srkle (Eh EAERnd PR 07 TIARDEY, | 1°
t he nonosul phat e¢h@n@§¢§@br¢db@nb¢ %mbg@mtw&eomntmnedatbg 10.

aci d; ~hi gher a|kY$1§HéPh§$€§y SEEA ﬁéné&%&é@il@érMbnéHhPBﬁ&@és higbgr al kyl
aryl suIphonates,aguggeagogfh$u2;1t2egr dodec nosgféﬁggegu phonates hlgher.
monoglycerldes of hydrogenated coconut 0il fatty
~10. acid; higher alkyl sulphates, such as sodium lauryl
sulphates; higher alkyl aryl sulphonates, such as
sodium linear dodecyl'benzene sulphonates; higher: A
olefin sulphonates,_such as sodium higher olefin
sulphonates in whlch the olefln group is 12 to 21
15. carbon atoms,_h;gher alkyl potassium sulphoacetates:
higher.fatty”acid.esters of 1,2-dihydroxypropane
sulphoﬁatés, magnesium salt; the éubstantially
saturated higher aliphatic aCyl-amides of lower
aliphatic am1nocarboxy11c ac1d alkal1 metal salts,
20. such as those having 12 to 16 carbon atoms. in the
fatty acyl radicals, hlghet alkyl poly-lower alkoxy
(of 10 to 100 alkoxies) sodium sulphates; higher
. fatty acid sodium and potaséium soaps of coconut oil
and ta;low, and the like. As is noted, most Y
25. frequently the detergents are sulphated or
| sulphonatcd compounds. Examples of useful anionic
amides which méy.be employed are N-lautoyl sarcosine
and the sodium, potassium and ethanolamine salts of
N-lauroyl-, N-myristoyl, and M—palmitcyl sarcosines.
30. In the above descriptions, "higher" rzfers to chain



ol ef i n" sul phonates, such as sodi um hi gher ol efin sul phonates in which the
olefin group is 12 to 21 15, carbon atons; hi gher "al kyl potassi um

sul phgacet at es; higher fatty acid esters of 1,2-di hydroxypropane :
squhOhétes, magnesi um salt; the substantially saturated higher aliphatic
acyl am des of |lower aliphatic am nocarboxylic acid alkali netal salts, 20.
such as those having 12 to 16 carbon atons in the fatty acyl radigpdpsg

hi gher al-kyl poly-lower al koxy (of 10 to 100 al koxi es) sodi um sul phat es;

hi gher fatty acid sodi um and potassi um soaps of coconut oil and tallow, and
the like. As is noted, nobst 25. frequent!|ythe detergents are sul phated
or sul phonated conpounds. Exanpl es. of useful anionic am des which may be _
enpl oyed are N-lauroyl sarcosine and the sodium potassium and et hanol am ne
salts of N-lauroyl-, Nnyristoyl, and Mpal mtoyl sarcosines. 30. In the

above descriptionsengdidgy "17 &ier: tha BHH mtomal%iz@f&aﬂﬁﬂgééﬁ%f?ft# to
22 carbon atons, Q%eferably of 12 to 18 carbon atons and nDst:Q%e erably of
I

12 to 16 carbon atbrfi2ERIPWALIMSAND N5Y RER % RE Y derkhbiy 2 to 3
carbon atons, andawixin pEtdnes.abllowdr means 2 aay bbreatbwts .atldngs noni oni ¢

cthyl ene oxi de. ESATRIP BT HARR Sind He L AR 1o 100
or nmore ndtes of 2 sx@rbar ladame oxi de. Anong

The nonionic detergents include those containing
chains of lower alkylene oxide, e.g. ethylene oxide,
propylene oxide, in which there are present from 10

o to 100 or more moles of lower alkylene oxide. Among
10. such materials are the block co-polymers of ethylene
' oxide, propylene oxide and propylene glycol, sold
under the mark Pluronic (Registered Trade Mark); the
alkyl phenyl polyethoxy ethanols, sold as Igepals;
mixed co-polymers of ethylene oxide and propylene
15. oxide, so0ld under the mark Ucon (Registered Trade
Mark); and various other well known nonionics derived
from fatty alcohols or acids and polyethylene oxide.
The amphoteric or ampholytic agents include long
chain (alkyl) amido-alkylene-alkalated amine
20. derivatives, such as "Miranols", e.g. Miranol
. (Registered Trade Mark) CyM; and cationic germidical
(% _ detergents, such as-diisobuty1phehoxyethoxyethy1
' dimethyl benzyl ammonium chloride, benzyl dimethyl
stearyl ammonium chloride; and tertiary amines having
25.  a higher fatty alkyl group and two polyoxyethylene
groups attached to the nitrogen thereof.

The detergents constitute about 0.5-5% and
preferably up to 3% by weight of the dentifrice
composition.

30. Toothpastes, and dental gels contain
conventionally substantially water insoluble
polishing agents or abrasives which are compatible



10. such nate
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and preferably up
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Mark); the al kyl phenyl pol yet hoxy €thanol s, soEggaiﬁy

pol yners of ethyl ene oxide and propyl ene 15. oxXi

erived fromfatty al cohols O acids and pol yet hyl ene
eric or anmpholytic agents include |ong chain (al kyl)

kal ated am ne 20. derivatives, such as "M ranol s",

I stered Trade Mark) [err]; and cationic germdica
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attached to the nsuieg®eet beneehanﬁhagdak;er gaau&d@oa&hyaltb@sahqu:m&lw% '

abpRraf¥, <8 BAos k. SRR P Ao YT BReant AR P

di et hyl st ear

i nsol ubl e pol55h|pgoaghate,onngbdabﬂeesoﬂhumhmamaphospaamblecrys&abmrmh t he

fornulation, in agy
paste fornulatlon
phosphat e, dicalc
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10.

15.

%QE% fEQﬂG?QHt ﬁﬁﬁé) b)éo\?ﬁ'l%'%t a%m}ﬁ%s&%@: ¢Q8!, or

rous caIC|um

ag ent de an
Pélﬁ“ﬁﬁwﬂhbfér&ixﬂ?&r ét1é°1f1f3|1e‘}5l ailymina Gﬁé%‘ﬁﬁ&taée or

ApHZAReapAauAinaNyShaghe88um phosphate, magnesium
carbonate, calcium carbonate, calcium pyrophosphate,
bentonite, talc, calcium silicate, calcium aluminate,
aluminium oxide, aluminium silicate, and silica
xerogels. Most of the polishing agents mentioned are
most useful in the preparation of opaque dentifrices
but some of them, éuchfas cdlloidal sili:aé,
especially the silica xerogels which include a low
combined alumina content, and cémplex sodium
aluminosilicates, may be utilised in the manufacture
of clear gel dentifrices, because their indexes of

‘refraction approximate those of the rest of the

20.

25.

dentifrice constituents in an appropriate vehicle.
The invention also extends to a dentifrice
containing silica or silicious materials and a premix
of flavour o0il and PVP or a coacervate of flavour oil
and 5 to 50% by weight PVP based on the total weight

of flavour oils.

In dental gel or toothpaste dentifrice formula-
tions, the liquids and solids should necessarily be
proportioned to form a creamy mass of desired

‘consistency, which for example is extrudable from a

30.

collapsible laminate tube or pump dispenser. 1In

s



8 ' * ’ :

silica, colloidal sili.ca, conplex alum nosilicates, alum nium hydroxide
(including alumina trihydrate or hydrated al uni ha), magnesi um phosphat e,
nagnesi‘um car bonat e, cal ci um carbonate, cal ci um pyrophosphate, 10.
bentonte, talc, calciumsilicate, calciumalum nate, alum nium oxide,

al um niumisilicate, and silica xerogels. Mst of the polishing ag 4
mentioned are nost useful in the preparation of opaque dentifrices but sone
of them such as colloidal silicas, 15. especially the silica xerogéls
whi ch include a | ow conbi ned al um na cont entyg.and conpl ex sodi um.

alum nosilicates, may be utilised in the manufacture of clear gel
dentifrices, because their indexes of refraction approxi mte those of the
rest of the 20. dentifrice constituents in an appropriate vehicle. The

i nvention also ex {40 ent.i f r.i .contai i nNg siljca | 1.l ous
materials and a pfgé%%%)s(cao ! %Ih%vgt}ri%ﬁqéea{'%ld%rac??ﬁaaic aeg'ero\%ttzooo 2 sl:jfveour
oil and 5 to 50% i Meiogmprave shief lon waten,otqllyosaiigiet, 2 rbidfolf,l avour
oils. In dental g@olgrettmtet},@%tleygjﬁr}t iy |ﬁ%§ﬂrerﬂg F1ydAngog he |iquids

and solids should neCessarily be proportioned’to form'a _creany mass of
desired cgnsi st endPCINdictd o taRdfpimd {treg Mhensof of r Ik 4 330.
col | apsi bl'e | ani nalgrantiyedusPwinadilspensaerse d mixtukd/of Hdtroaed, the

jauids in the dentdl Iflundoeadt WM Gy AU, 56 ot Pl
mixtures thereof. The total liquid content will
generally be about 20-75% by weight of the .
_ 10. . formulation. It is preferred to use also a gelling
. . agent in dental creams such as the natural and
| synthetic gum—like materials, e.g. Irish Moss, gum
tragacanth, sodium carboxymethylcellulose, polyvinyl-
pyrrolidone, xanthan gum, or starch. Irish Moss and

- sodium carboxymethylcellulose, are compatible

15 particularly and are preferred gelling agents. The
gum content is usually in an amount up to about 10%
and preferably about 0.3-5% by weight of the
formulation. Fillers such as pyrogenic silica and

20. silica aerogel may also be used, typically'in amounts

. up to about 10% by weight to supplement the gelling
agent. These colloidal silica aerogels which include
U 'Syloids 244 and 266 and Aerosil (Registered Trade
Mark) and the pyrogenic silica sold as Cab-0-Sil
(Registered Trade Mark)may be used as gelling and

?5.' thickening agents.

Various other materials may also be incorporated
into the dental vehicle. Ekamples thereof are
fluorine—containing compounds such as stannous

30. fluoride, potassium stannous fluoride (SnF2KP),

sodium hexafluorostannate, stannous chlorofluoride,
sodium fluorozirconate and sodium monofluoro-



pol yet hyl ene gl ycol, or propylene glycol 400, 5 I ncl udi ng suitable

m xtures thereof. It is advantageous usually to use a nmixture of both

wat er, and a humectant such as glycerine, or sorbitol or m xturespi#ege

The total liquid content will generally be about 20-75% by wei ght of tﬁg
formul{ation. It is preferred to use also a gelling agent in dental creans
such as the natural and synthetic gumlike Xaterials, e.g. Irish Mss, gum
tragacant h, sodi um car boxynet hyl cel | ul ose, pol yvinyl- pyrrolidone, xanthan
gum or starch. Irish Mdss and 15. sodi um car boxynet hyl cel | ul ose, are
~conpatible particularly and are preferred gelling agents. The gum content

is usually in an ﬁ’(ﬂ%{!ﬁaw t@l%%ltmé@é?é@sprvﬂ{?él@tﬁi/s&?@i’ét@ S 5% by
WEIght of the for lation,_. Fil]ers such, as énﬁ enjc silica and 20.

silica aerogel age IR ISR R uHR YRR T o BBHUPE 10% by
wei ght to suppl emséme gelﬂhengiagfml vdhiaske cin Iatdaffecr&iw, mmgel s

whi ch i ncl ude - Sylo S. 66 egi St k) and
t he pyrogenic si i crgc L1 a}goqtﬁ% df%‘%%cﬁiéh{ﬁ %’ P{r? 05$ gbao r k) may
be used as g8l i iy Jarftk thy ckekgy. adlthex aﬁﬂlmme%timlmerl al's rray al so
be i ncor por at ed 'ﬂ&é%@ﬁﬁ@'sd@b'&é esoméﬁég'@é eoéhféﬁo hy

f I uori ne-contai ni'ng conpounds, such as st annous_30. uorlde pota33|um
stannous fl uori dEMRIYNAS0 1A FRACH 4 lﬁ)‘\‘%‘f‘eﬁﬁﬁﬂ e“‘a%?%%%%ssuCh as
chl orof l uori de, snséaindd mmammt@mst Lamfrmwéiewt@l agents

such as benzethonlum chlorlde and other quaternary
10. antibacterial compounds, sweeteners such as sodium
saccharin, coleuring."ihese addlt;ves may be used in J
amounts which do not adversely affect the properties
and characteristics of the déntifrice in accordance
with the present inVentiod. Each constituent may be -
15. present in minimal amounts of up to a maximum of 5%
by we1ght and preferably up to l% by weight of the
formulation.
The dentifriee'of the present invention is _
prepared by methods of making toothpaste, and dental
20. «creams. More specifically, a toothpaste may be
prepared by forming a gel'with cerboxymethylcellulose
and water, adding thereto with mixing the powdered
materials and humectant, followed by the addition
with mixing of polishing agent and then the W
25. surfactant, and then the flavour oil premixed with '
the PVP, and tubing the final mixture or packaging in
plastic material. - |
In the practlce of this invention to promote
oral hyg1ene, the dentlfrlce zzcording to this
30. invention is applled regularrg to dental enamel by



‘phosphat e. These materials, which dissociate or rel ease fluorine-containing
ions in water, nmay be present in the dental vehicle in an effective t
nontoxic anount, usually within the range of about 5. 0.1-5% by f )

O henvadgi ti.ves include preservatives such as sodi um benzoate, chlorophyl |
conmpounds, silicones, ammoni ated material s sug? as urea and di anmoni um
phosphat e, antibacterial agents such as benzef'héni um chl ori de and ot her
quaternary 10. antibacterial conmpounds, sweeteners such as sodi um
saccharin, colouring. These additives may be used in anmounts which do not
adversely affect the properties and characteristics of the dentifrice in
accordance with thePpP&bdng thechersh. £oEaSR-28n8errnsst akayeBEL18MCHr esent
in mniml anounts ghigg.to a maxi num of 5% by wei ght and preferably up to
1% by wei ght of the forggbatLon. The dentifrice of the Qreient i,nventi.on-is
“prepared by nethods of PndVEBEARRsMAY BRJPYENERIEC2BTAE S s I1PVERE 1US
specifically, a toowhgssaadmaynhabprepfr sghebi fiicr embgdd mgaltswwiill be

car boxynet hyl cel | ul I i h t i 1 Xl red
mat eri al s and ﬁ%hec?%%f?q 8&?3§e61§9g?2§t§d§?§igﬁ\Méﬁégﬁégﬁgggﬁeggﬁgghing
agent and then the 28. ther hgepapanyind exanpiles -f | TrgucoBPPSALARNBedTRi t h

the PVP, and tubi ngpklgakeAaknMrkUh8ual RAGkAY BAal B1B! ambuatshkea al . In
the practice of this invention to _promte o%al héglegf" thﬁﬁdentlfrlﬁg
according to this 3BTOPREEAPPEnTRECLESM; £@ PEFERL: PPt dPusREaRPRRAFER by
claims are by weight unless otherwise specified. The
10. flavour oil is admixed with the PVP prior to the
addition of this gelled combination to the dentifrice
W, | formula
Examples 1l and 2

. Toothpaste

15. ~ Table 1

. Ingredient . Ex. 1 Ex. 2
| | % 3

Deionised water | _ 24.49 24.39
Glycerine (99.5%) - 22.00 22.00
20. Sodium Monofluorophosphate 0.76 0.76
Carboxymethylcellulose 7MF 1.00 1.00
Tetrasodium Pyrophosphate 0.25 0.25
Sodium saccharin 0.20 0.20
o Sodium benzoate 0.50 0.50
~ 25. Sodium lauryl sulphate | 1.20 1.20
Diéalcium phosphate dihydrate 48.76 48.76
Flavourl - 0.84 0.84
Polyvinylpyrrolidone2 = ==-—- 0.10

30.



12. brushing the teeth for 30-90 seconds at |east once daily. The invention
may be put into practice in varius ways and a nunber of specific _
enbodi ments will be 5. described to illustrate the invention w tgi2zg4-#=.
reference to the acconpanyi ng exanpl es. The conpositions are prepared Hv
the usual manner and all anounts and proportions referred to herein and Tn
t he appended cl ains are by wei ght unless ot3erw se specified. The 10.
flavour oil is adm xed with the PVP prior to the addition of this gelled
conmbi nation to the dentifrice fornula Exanples 1 and 2 Toot hpaste 15.

Tabl e 1 Ingredient Ex. 1 . Ex. 2 Deionised water
24. 49 24. 39 € kinN % ' h 22.00 22.00 20.
SodlunlanofluorNgh%SphglgaB&% 1 76 0. 76 Carboxynet hyl cel I ul ose
7VF 1.00 Consgigting: P&'mm%lﬂpﬁésmd{ ©f peppermintgy 25

0. 25 Sodi um saccharinpil of spearmmt, nehtZS1. 0. 20 SOdI um benzoat e

0. 50 0.50 35. odlu ayr I at 1.20
Di cal ci um phosphate dEWdF ~%0 '4%“%% ?[nc'48A7’€rI§I9§v8‘Jﬂ greater
0.84 0. 82-pol yvi myxhpynr.onod@@ez ' ~70.10 30.

The effect on flavour absorption'into plastic
between unmodlfled flavour 011 and flavour oil gelled
with O. 1% PVP in a’ toothpaste based on dicalcium

10. phosphate dlhydrate as abra51ve/pollsh1ng component
was measured instrumentaliy on a gas chromatograph.
One method measures the quantity of flavour released e
into the headspace of'a_toothpaste package; and
another method measures the quantity of flavour

15. absorbed by a seCtion of a laminate toothpaste tube.

The quantity of flavour released into the
headspace of a toothpaéte package measured 2.96 +
0.11 G.C. units of flavour for Example 1, and 2.74 +
0.08 G.C. units for Example 2 (0.1% PVP). These

20. results are statlstlcally 31gn1f1cantly different at
the 99% confidence level.

Example 2 with 0.1% PVP inhibits the release of
flavour from the dentifrice into a laminate tube by
16%, which is significent at the 95% eonfidenee W/

25. 1level, when compared to Example 1 without PVP.



13, Notes on Table 1 1 Consi sting predonlnantly of oil of peppermnt,

oil of spearm nt, nenthol. 2 Luvi skol K-90,. BASF, Inc., Average MW
greater-.than 1, 000,000 The effect on flavour absorption i nto pl ast i

bet wden unmodified flavour oil and flavour oil gelled with 0.1%PVP in a

t oot hpasi e based on dical cium 10. phosphate di hydrate as abrasive/ polishing
conponent was neasured instrunentally on a gad4chronat ograph. One net hod

- measures the quantity of flavour released into the headspace of a

t oot hpast e package; and anot her net hod neasures the quantity of flavour 15.
absorbed by a section of a |l am nate toothpaste tube. The quantity of
flavour rel eased into the headspace of @xggﬁqggagtgop@ckage measured 2.96 +
0.11 GC wunits of flavour for Exanple . G C. wunits for
Exanple 2 (0.1% PVP). These 20. results EEﬁLéﬁilﬁﬁiiﬁﬁhly'S|gn|f|cantly -

different at the 99¥nguefiidance | evel . Exaang 23w t BxQ. 4% P¥R.i shi bieks Ehe
‘rel ease of flavour %, E Kfrice into nat 4 I
is significant at t gggéégio ?pggnce 25. lev F 2§L 4gohgaregxti8Exa P@ 1

wi t hout PVP. 514. GEyeeplive 3 to 6 Dentifri 6.Cel 25. 18.0 18.0
' Silica containing low
combined alumina’ 18.0 18.0 18.0 18.0
Silica thickener 5.5 5.5 5.5 5.5
Polyethylene glycol 600 3.0 3.0 3.0 - 3.0
10. Deionised water 3.0 - 3.0 3.0 3.0
_ Sodium lauryl sulphate 1.2 1.2 1.2 1.2
N :
Ingredient Ex. 3 Ex. 4 Ex. 5 Ex. 6
Sodium ﬁonbfluoro— '
phosphate : 0.76 0.76 0.76 0.76
15. Flavour3 0.69 0.69 —=---  ——ee-
Sodium benzoate - 0.50  0.50  0.50 0.50
Sodium carboxymethyl
cellulose 0.35 0.35 0.35 0.35
Sodium saccharin 0.30 0.30 0.20 0.20
20. FD3%C Blue #1 (1% aqueous) 0.20 0.20 ————— _—————
Titanium dioxide 0.01 0.01 0.5 0.5
Polyvinylpyrrolidone = ----- 0.10 -—-—-—-- 0.10
Flavourl S mmm——— e 0.89 0.89
W
25, Notes on Table 3
1 See note 1 on Table 1

3 Consisting predominantly of oil of spearmint, oil
of peppermint, anethole. ' ‘

30.



| ngr edi ent . Ex. 3 Ex. 4 Ex. 5 Ex. 6 Sorbitol (70%

41.49 41.39 41.10 41.00 5 d ycerine 25.0 25.0

18.0 18.0 Silica containing | ow conbined al um na 18.0 18 O .
18.0  18.0 Silica thickener 5.5 55 5.5 oA ‘
Polyethylene egcoI 600 3.0 3.0 3.0 3.0 10. }Qﬂgged

wat er 3.0 3.0 3.0 . 3.0 Sodium | auryl ate

1.2 1.2 1.2 1.2 Ingredient Ex. 3

Ex. 5 Ex. 6 Sodi um nonofl uoro- phosphatzs. - 0.76 0.76

0.76 0.76 15. Flavour3 ' 0. 69 0.69 -----  -----
Sodi um benzoat e 0.50 0. 50 0. 50 0. 50 Sodi um

car boxynet hyl cel | ul ose 0. 35 0. 35 0. 35 0. 35 Sodi um
saccharin y 1 (1%
aqueous) - 0. 20 %?@W_cg_ghé _rlr%%TQbrasgzgd?gP fg?ﬁﬁi;%uﬁag 0.01

0.01 0.5 ev@t@myw@wwuw laminate’ tub@smnd pump -

0.10 Fl avourl dlspensers under accelerated conditfo®d. APeSP gPneNotes on
Table 3 1 See on, Tabl e S|st|Q%?gLedon1nantl y of oil of
spearnint, oil B¢ 39HRYI R ?ﬁW E%eparaga e3KATERRS oFeEhe

silica abrasi vei:gaihé BVRI| oer mukae while the formulae without PVP
5. exhibited clip and cap wet in the tubes and piston
wetness or button wetness in the dispenser. It
appears that byltying up the flavour oil, the
‘reaction that causes separaticn/leakage of silica
formulae, as well as flavour loss in the laminate o/
10. tubes and pump dispensers is 51gn1f1cantly decreased.
This unique combination of flavour 0il and PVP
has the unexpected ability of reducihg flavour loss
into plastic package components, as well as'reducing
separation/leakage of silica formulae in tubes and
15. dispensers.

20.

25.

30.



evaluated in alum num tubes, lanminate tubes and punp di spensers under

accel erated conditions. After nine weeks of aging ho form of
separdtion/ | eakage was seen in the PVP fornul ae while the formul ae wthout
PVP 5% exhibited clip and cap wet in the tubes and piston wetness or
button wettness in the dispenser. It appears that by tying up thefIJl W%%r
oil, the reaction that causes separation/|eakage of silica fornul ag,

well as flavour loss in the |am nate 10. t ubes and punp di spensers |s
significantly decreased. This unique conbi ngigi,on of flavour oil and PVP has
t he. unexpected ability of reducing flavour loss into plastic package
conponents, as well as reducing separation/leakage of silica formulae in

t ubes and 15. di spensers. 20. 25. 30. CBAZMG4 16. CLAIMS 1. A
coacervate useful in dental conpositions of flavour oil and 5 to 50% by
meight of polyvinyl- pyrrolidone based on the total weight of flavour oils.

2. A conposition as clained in Caim1l, in which the polyvinyl pyrrolidone
has an average mol ecul gr. Wﬁ' GBEc@frvitQOQsTeQuﬁpHh%'e%b‘i' Y:oilanQth%s 3. A
conposition as clainmed in Aaim1l, in which the polyvinylpyrrolidone has an

aver age of flavour oil and 5 to 50% by weight of polyvinyl-
' pyrrolidone based on the total weight of flavour oils.

2. A composition as claimed in Claim 1, in
which the polyvinylpyrrolidone has an average
molecular weight of 5,000 to approximately 1,000,000.

3. A composition as claimed in Claim 1, in
which the polyvinylpyrrolidone has an average
molcular weight of about 60,000 to approximately
1,000,000. |

4, A composition as claimed in Claim 1, 2 or 3,
in which the polyvinylpyrrolidone constitutes about
12.0% by weight of the flavour oils.

5. A dentifrice composition having improved
stability against flavour loss into plastic package
components comprising a premix of flavour oil with

- 5% to 50% by weight of the total flavour oils of
polyvinylpyrrolidone dispersed in a dental vehicle.

6. A dentifrice composition as claimed in Claim
5 in which the premix of flavour oil and 5 to 50% by
weight of polyvinylpyrrolidone based on the total
weight of flavour oils, is a coacervate.

—_—
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nol ¢ul ar wei ght of about 60, 000 to apprOX|nater 1, 000, 000. 4. A
conposition as claimed in Claim1, 2 or 3, in mhlch t he

pol yvi nyl pyrrol i done constitutes about 12.0% by wei ght of the fIavour ekl s.
5. A dentifrice conposition having inproved stability against flavour - hsﬁs

. into pliastic package conponents conprising a prem x of flavour oil wth ‘5%

to 50@6by wei ght of the total flavour oils of polyvinylpyrrolidone
di'spersed in a dental vehicle. 6. A dentifrice conposition as cPa2i€d4 in
Claim5 in which the premix of flavour oil and 5 to 50% by wei ght of

pol yvi nyl pyrrol i done based on the total weight of flavour oils, ‘is a
coacervate. P127164 17. 7. A dentifricé conposition as cIained in Caim
6 in which the flavour oil is colloidally bound with the

pol yvi nyl pyrrolidone. 8. A dentifrice as claimed in Claimb5, 6 or 7 in

whi ch the flavour oil constitutes about 0.5-3.0% by wei ght of the
conposition. 9. A d@mtiArdentafritei godppai€ianna8, chaimedr in0Claim8, in
whi ch t he pol yvinylp i e /er age o] 000 to
Appr oxi mat oly” 18060, §BbER GRERERRoRE, LR EECc P BE et R R R i e s
to 9, in which the B@l¥Vin¥lB¥FF@lFé@ﬁé has an average nDIecuIar wei ght of
about 60,000 to approximtely 1,000, 000.

3. 8. A dentifrice as claimed in Claim 5, 6 or 7
- in which the flavour oil constitutes about 0.5-3.0%
by weight of the composition.

v,

9. A dentifrice as claimed in Claim 5, 6, 7 or s

10. 8, in which the polyvinylpyrrolidone has an average
molecular weight of 5,000 to approximately 1,000,000.

10. A dentifrice as claimed in any one of
Claims 5 to 9, in which the polyvinylpyrrolidone has.
15. an average molecular weight of about 60,000 to
approximately 1,000,000. |

11. A dentifrice as claimed in any one of
Claims 5 to 10, in which the polyvinylpyrrolidone
20. constitutes about 12.0% by weight of the flavour oils.

12, A dentifrice as claimed in any one of
Claims 5 to 11, which is in the form of a toothpaste

containing 15-75% by weight of a water insoluble

25.. polishing agent.

30.
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11. A dentifrice as clained in any one of Claims 5 to 10, in which the

pol yvi nyl pyrrolidone 20. - constitutes about 12.0% by wei ght of the
flavodr oils. 12. A dentifrice as clainmed in any one of Clains 5 to 11,

whi cRw4's jn the formof a toothpaste containing 15-75% by wei ght of a

wat er i nsol ubl e 25. pol i shing agent. 30. P12764 18. 13. A dgfggg%ice
as claimed in any one of Clainms 5 to 11, which is in the formof a dental
gel containing 15-75% by wei ght of water insoluble polishing agent. 5. 14.
A dentifrice as claimed in any one of Caingg5 to 13, containing 0.5-5% by

wei ght of surfactant. 10. 15. A dentifrice as claimed in any one
of Clainms 5 to 14, containing a |liquid content of 20-75% by wei ght of the
conposition. 16. A toothpaste as clainmed in any one of 15. Clainms 12 or

14 or 15 when appendanf_to Claiml12..in which the.said | ishing agent is
dicalciun1phospﬁgte diL@dra%e&éﬂﬁ?353%%n?%:cg%+m%gst+a?ﬁgd6$% Ahy gne of
20.+ Cains 13 ClaiMsos 6 Wherwhkppenianint th€ 2om 18f andewtah gedk said
polishing agent ig,5il] &g Os2Y8Y4 NGy CUPSRNED Al ¥LER- insoluble

polishing agent.

5.
14. A dentifrice as claimed in any one of
Claims 5 to 13, containing 0.5-5% by weight of
surfactant.
o 10. 15. A dentifrice as claimed in any one of
Claims 5 to 14, containing a liquid content of
20-75% by weight of the composition.
16. A toothpaste as claimed in any one of
15. Claims 12 or 14 or 15 when appendant to Claim 12, in
which the said polishing agent is dicalcium phosphate
dihydrate.

17. A dental gel as claimed in any one of
20. Claims 13 or 14 or 15 when appendant to Claim 13, in
which the said polishing agent is silica containing
combined alumina.

18. A dentifrice as claimed in any one of
25. Claims 5 to 17, containing 0.1-5% by weight of a
fluorine-containing compound capable of releasing
fluoride ions in water.

30.
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18. A dentifrice as cl ai med |n any one of 25. Caims 5 to 17 , Rladet
cont ai ning 0. 1-5% by melght of "a fluorine-containing conpound capable of
rel easing fluoride ions in water. 30. 19. 19. A dentifrice as clalmfzi n
any one Qf Clainms 5 to 18, in which the said flavour oil conprises a o

m xture of oil of peppermnt and oil of speapnint. 5. 20. A dentifrice as
claimed in Cdaimb5 substantially as specifically described herein with
reference to the Exanples. 10. 21. A nethod of preparing a
dentifrice as claimed in any one of Clainms 5 to 20, which conprises

adm xing the flavour o an I V|n Ip rolidone to form a_prem X,

fol l owed by adm xi ng t%é sagdapggﬁg ige ﬁéaéFﬁg ol 8 goﬁﬁonents, and
tubi ng 15. or pacRiaimg 5hb°fﬂ8a|1n1nhuch mhepsasﬁlilaubar|ahl 22. A net hod
as clainmed in Claéghégizég ggthgg 3§|g IQ§EPngFE%EhQI mg ai§0llgapsi bl e

| am nate tube. 20 . as cl ai med cht Re said
plastic material BBearpaRp- dlspenser 24. A plastic packaged dentifrice
conposi tion g5. having inproved stablllty agai nst flavour loss into plastlc

package corponent s COHBBISIRgdenErgrlce as claimed in Claim 5

substantially as specifically described herein with
reference to the Examples.

10. 21. A method of preparing a dentifrice as
claimed in any one of Claims 5 to 20, which comprises
admixing the flavour oil and the polyvinylpyrrolidone v
to form a premix, followed by admixing the said
premix with the other formula components, and tubing

15, or packaging the final mixture in plastic material.

22. A method as claimed in Claim 21, in which
the said plastic material is a collapsible laminate
tube. '

20.
- 23. A method as claimed in Claim 21, in which
the said plastic material is a pump dispenser.

24. A plastic packaged dentifrice composition
25. having improved stability against flavour loss into
plastic package components comprising a premix of
" flavour 0il with about 5-50% by weight of the total
- flavour oiis of polyvinylpyrrolidone, dispersed in a
dental wvehicle.

30.
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?Iavour oil with about.5-50% by wei ght of the total flavour oils of

pol yvi nyl pyrrol i done, dispersed in a dental vehicle. 30. P1276£ 1206 L5.
A plastic packaged dentifrice as clained in Caim24, in which the said
pl ast¥ package is a collapsible | ami nate tube. 5. 26. A

pl astic packaged dentifrice as clained in Claim23, in wich the said
pl astic package is a punp dispenser. 27. A dgntifrice containing siliea or

silicious 10. materials and a premi xed coacervate of flavour oil and
PVP. 28. A dentifrice containing silica or silicious materials and a prem X
of flavour oil and PVP or a 15. coacervate as clainmed in any one of

Gaims 1to 4. 20. 25'£%Q' A plastic packaged dentifrice as claimed in

Claim 24, in which the said plastic package is a
collapsible laminate tube.

5. 26. A plastic packaged dentifrice as claimed in
Claim 23, in which the said plastic package is a pump
dispenser.
27. A dentifrice containing silica or silicious
10. materials and a premixed coacervate of flavour oil
o/ and PVP.
28. A dentifrice containing silica or silicious
materials and a premix of flavodr oil and PVP or a
15. coacervate as claimed in any one of Claims 1 to 4.
20.
N\
25.
30.
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