ORAL COMPOSI TI'ON 2112284 This invention relates to dextranase-containing
ora onposi tions such as dentifrices, nouthwashes or the |ike, and nore
pariigNlarly, to such oral conpositions 5 capabl e of keeping dext ranase

ef f ve and stable for a long petied of tine 3?idﬁég¥ ding a pl easant
sensas¥on during use. It is well known in the ar Ock por at e dextranase
In oral conpositions such asORAL COMEQSITION,, 10 active |ngred|ent for

carles prophyl axisgs ¢ t t&Qn exanpl es,
s, Patent Koo T PUEIR ol LR R e R RoRR A oa

3,991, bral 4ohboditfions Bt b adeh¥ifblcdd J, mButhivabhEat 6pt thies.
1,373,003 and 1, 427,300, and CGernman Patent No. 15 1, 948, 469 di scl ose

dext r ariaddes ¢ @rdinurey particudeoly § i toissu¢hconadncempbyitdensr anase tends
to be deactivated by noisture, anionic surfactants and other ingredients in
offal coaradile @fs k%m&ema@@gﬁ%a%ﬁ'égcﬁéve pndpstabileofRtep dextranase
stabl e in oral conpositions, but none 20 of them coul d successfully

st abi | PRI Periadhsf Fime darH”)PWQh% BlaRrseBhp8ePERbAC were stored at
-el evat ed tegger- atures. There is the need for a nethod capabl e of keeping
dextra Stable in oral conpositions. Oral conpositions such as

or of er abl y 1 ast o oad SeHLREATHE fn PRECEEE LSThBRLBSLIRY ", Sire &
pl easanfe x¥anA sfef Gin d%ﬂﬂI&aﬁﬁaéitfdﬁsCgﬁﬁhféécaéntifrlces as an
10 active ingredient for caries prophylaxis to prevent the
formation.of dental plagque. For examples, U. S. Patent Nos.
3,574,824, 3,622,661, 3,686,393, 3,751,561, 3,981,989,
3,991,177, 4, 115 546, 4,140,758 and 4,150 113, British
Patent Nos. 1,373,003 and 1,427,300, and German Patent No.
15 1,948,469 disclose dextranase-cdntﬁining oral compositions.
Incénveniently, dextranase tendé to be deactivated
by moistﬁre, anionic surfactants_and.other ingredients in
oral compositions. A number of approaches were proposed
to keep dextranase stable in oial compositions, but none
20 of them could successfully stabilize dextranase particularly
.when the oral compbsiﬁions were stored at;eleyated temper- |
atures. There is the need for a method capable of keeping
dextranase more stable in oral cbmpositions.
- Oral compositions such as dentifrices, because
25 of their intended use in the mouth, should preferably taste
good and provide high foaming properties to ensure a

pleasant mouth feel, Furthermore, for dentifrices,
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5 particul arly toothpastes, it is desired that a creany or gel mass be
smot hl ¥ extrudable froma col |l apsi bl e tube. Myst masses tend to '
deteriorate in extrudability when aged for a long tinme at |ow tenpera
Snoot h extrusion from5 a tube at Iom1 enperatures is thus one of
i nportant requirenents for dentifrices. JMVARY OF THE | NVENTI ON An ob
‘of the presen@arﬁﬁ§wmam4¥i§sthpﬂ§v§§e 16 is degéxedahhat- 3oATeamyngrora
conposition in.which dextranase_ is kept stable for a Iongpger|od of tine.

Anot her objecﬁeﬁfmFﬁé EFbé@WPtPﬁVeﬁFFSHdPglﬁofﬁPBde€°$l ible tube.

use. T5 e Mol nBdade” sond R det 8B AEAERD 18, ReRRSRRbATTERChASR f9En
conposi tion caggble g %&menqtd% 88338 3L3PbS | O5pBokANELETE B Ce gL O
BEALAELE, | cSpdord "SRR et

a pl easant sensation ring use, e In ors ‘oun I'S objJect
can be aghi EVﬁdtla}besSlteQ.b’aneﬁpéQétﬁi‘BQSEseﬂﬁﬁgﬁoﬁéoéﬁcéﬂebmﬁoft@ﬂt's of 20
t he genus Chaetom um - d conbining with it a particular adm xture

of wat er - sol upkquizkinenes &bkydeautfnieeshaV|ng restricted nunbers of
carbon atons in the alkyl chain. A nunber of organisns are known in the art
whi'ch 25 can produce dextranase enzynes, for exanple, organisns of

Pen|C|II|un1(Japanese Pat ent Publication No. 50-20154
~  SUMMARY OF THE INVENTION

_ an object of the present invention is to provide
10. a dextranase-containing oral composition in which dextranase
is kept stable for a long period of time. _
_ Another object of the present invention is to
provide a dextranase-containing oral composition giving
a pleasant sensation during use.
15 Making extensive investigations to provide an
oral composition capable of keeping dextranase stable for
a long time and giving a pleasant sensation during use,
the inventors have found that this object can be achieved
by selecting a dextranase enzyme produced by a fungus of
20 the genus Chaetamium, o and combining with it a
particular . admixture of water-soluble salts of alkyl
sulfates having restricted numbers of carbon atoms in the
alkyl chain. _
A number of organisms are known in the art which
25 can produce dextranase enzymes, for example, organisms of
Penicillium (Japanese Patent Publioation No. 50-z01s4), |
Flavobacterium (Japanese Patent Publication No. 50-20155),



Flavobacterlun1(Japanese Patent Publication No. 50-20155),
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t hospori um (Japanese Patent Publication No. 47-34150), Chaetomni um :;J

se Patent Publication No. 46-42955), G bberella, G oegsporium and
ella (these three from Japanese Patent Publication No. 47-550391),
n15 (Japanese Pat ent 4ubl+ cation No. 47-34149), Brevibacterium
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of the dextranase enzymes prodhced by these organi sns. are generally prone
t 0 deJaipavelsieo PaitentiFubld cutifarr ot /4%H503%Y)s; asatdigxpect edly, the 15

I nventors have found that
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Sporotrichum, Anixiella, and Acrosperum (these four from
Japanese'Patent Publication No. 47-100335. Aspergillus,_
Verticillium, sPicaria, Carpentelece.and Talaromyces are
also known. Most of the dextranase enzymes produced by
these organisms are generally prone to deactivation in
anionic surfactant/water systems. Unexpectedly, the
inventors have found that if a dextranase enzyme'produced
by the genus Chaetomium, one of fungi, is selected among
these dextranase enzymes, a mixture of water-soluble salts '

of alkyl sulfates is selected as the anionic surfactant,

the mixture'comprising'those water-soluble”salts of alkyl

sulfates having 10, 12, 14, and 16 carbon atoms in the alkyl
group in amounts of 0 - 20%, 50 - 80%, 10 - 30%, and 0 - 15%
(percents being by weight), respectively, and the

Chaetomiumrproduced dextranase together with the mixture

-of the particular alkyl sulfate salts are blended in an

aqueous oral composition such as toothpastes, then the_'

above-mentioned-Chaetomium-produced_dextranase is not .

signifioantly'deactivated even at'eleyated'temperatures

i f a dextranase enzyme produced by the genus
Ghaet dﬂiapmesee'mﬂ:e’ntn@ublu’s:aiﬁlmm dvords 14%se Bhedtibaotsy anwynes,

m xture of water-soluble salts of alkyl
~ sur f addapanesie Patent Fukdiiea
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sulfates is selected as the anionio
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sul fates having_10, 12, 14, and 16 carbon atons in the alkyl group in
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25, agueous oral, conmposition such as toothpastes, then the

‘abaye- menti oned Chaet onmi um produced dextranase is not significs
dgactivated even at el evated tenperatures -4- in the anion
surfactant/water systems all.owing the dexjranase to be kept s\a

active for a Iﬂﬂgtﬁénaniéﬁiéa§uﬁ%§ehéﬁﬁyhaéégukgéﬁamé}uatiauﬁdyﬁﬂﬂaFwoduged

dexty anase has a higher activity than those dextranase 5 enzymes
prodiced by thg@egthsfia®e esi 5&Tkept heramldiaad i ot Dfe tivr [ dsrrf Himeant i on
al lows the dextranase to continuously exert its increased activity for a
prol onged peridtl bastabeo beemdfivund thathcche Chartymdwe-praduasdhposi ti ons
are suitable for application in the nouth as 10 they are excellent in

taste, foani ngdgxepanase rasndltigheractkyite fhan thasdextnanase

contai ning the above- nention conbi nat.i on are st abl e . | ow. t emper.at ur es
SRR St F AR R A TR L F 2 Rl TR S
tenperatures for-a long ti .. These [ [ C uqaest that the
rererI t ant Qra!oéo%%s?ﬁg?%%'ggsﬂt%erg%iﬁgz%ﬁé| cetzt{éar e:é%afﬂagie quality. Based
on these findi e sddisad [ e 1 Ariiddatith Acd ALY BiNla gREIgeY

Therefore the present 1nvention is directed. an oral® conposi‘tion

o Tanand SoBeacas e asesl 0 adlhucn | ng g k|,
the dextranasecompositions are suitable for application in the mouth as
10 they are excellent in taste, foaming property and ﬁouth
feel. Particularly, toothpastes containing the above-
mentioned combination are stable at low temperatures and
can be smoothly extruded.from a tube_even after storage at
low temperatures for a long time, These characieristics
15 suggest tha; the resultant oral compositions such as
dentifrices are of high quality. Based on these findings,
the inventors have arrived at the present invention.
Therefore the present invention is directed to
an oral composition containing,dextranase. According to
20 the present invention, a dextranase enzyme produced by a:
_fungus of the genus Chaetomiuia is used as the dextranase
component in combination with a stabilizing amount of an
admixture comprising water soluble salts of élkyl'sulfates'
| | havin§-1o, 12,*14, and 16 carbon atoms in the alkyl group
- 25 iﬁ the following proportion:
C1°-alkyl sulfate salt -0 -.20%,_-

C,,~alkyl sulfate salt 50 - 808,



conpgp in conmbination with a stabilizing amount of an adm xture

cony g water soluble salts of alkyl sulfates having 10, 12, 14, and 1§J
carlj gt bs in the al kyl group 55_ “in the foll ow ng proportion:

[err sul fate salt - .20% [err]alkyl sulfate salt” - 50
- 80% gr#&nkwls@mwéeséﬂt " 1010 308¥P%nand. [err]alkyl sulfate
sal t 15% based on the weight of the adm xture. The ora

- conposi ti #k-emlitxal nsulfadte ssabirbi nati o0 i< 154y oved in stability and 5
0

activity dextranase and gives a pleasant sensation during use. The above
and kased qnjthe weight 9 stheadmixtnrges Tie taralpreampasigdamtion will .
becone nore apparent and under st andabl e from the follow ng description. 10

DETAHS | S O E WP IAAE 498/ IBPERed A0 r%euéﬁéﬁ&d used in the
dextr as cont i n oral 0sition of t resent invention includes
t hof¥ r?£ &éﬁ%ﬁ%&s 't‘ﬁ%r o il Q‘r}' 9t RRRRE ¢ he genus.

: Chae} Thi s type. of dextranase may be prepared by foll owi ng the
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proce re descrlbed in Japanese Patent Publication No. 46-42192, for
exanpl e, excepind Hovd @ GRS, RRAALYUL Bhd Ne genus: Chaet omi um

The dextranase enzyne prepared by this
advantages of the present invention will become more

epparent_and understandable from the following description.

DETATLED DESCRIPTION OF THE INVENTION

The dextranase enzyme: used in the dextranase-
containing oral compositions of the present invention _
‘includes - those dextranase enzymes.which are produced by a .
fupgws of the genus Chaetomium. . ._ This type of-dextranese-
may be prepared by following the procedure described in
Japanese Patent Publication No. 46-42192, for exampie,
except that the organism used is replaced by the genus
Chaetomium.- ?he dextranase_enzyme prepared by this
procedure hae-a titer generally ranging from-105.units to

7 units per gram, and thus is effective for the purpose

Sx10
of the present invention, According to the present
invention;-such a dextranase enzyme produced'by the genus
chaetomium is~combined with a specific admixture of alkyl
sulfate'salts) resulting in oral'compositions in which the.
dextranase remains active and stable for'a long.time. Qn!_

the other hand, those dextranase enzymes produced by fungi

i



p?pcedqre has a titer generally ranging from10 wunits to [err] unit
gr@m and thus is effective for the purpose of the present inventz
According to the present invention such a _dextranase enzyne profu
the genus Chaetomiumis conbined with a.Spécrfic adm xture of al

salts, resulti in oral conposifions in which the dextranase renai|
ccifve and st R SR FTARFAA BT GRSt (o BRTAE Lh ot (SRS SRiAdes
enz s produ b i - oQf er f e le. Q
Penicillium %%eer%'loh‘us,s 'Stngjﬁto&%}ggé“?"SS%%&?i C urﬁeoc'r act T 9T & Y are
not only |ower; a0t Wk i3 thad Chacichiietdniaidintinied 'aastndud

al so remai n unstabl e even when combined with the 5 specific adm xt ur'e of

al kyl sul fat e @l a3 seeheiags fudrstihlbd e leReaniwhiely tnihed alidHGHe attain
the objects of the present invention. The above-nentioned _

Chaet omi 1gn pr Geead idexidvisaat ey adkyllesiddate @xllts Egieitediod the
anounts of 100 to 10 100,000 units, and nore preferably in anmounts of
1, 000 to 50, 0¢Gesents ipsenddiam,offatildngo o Sititiadims .the dhjeatsheofhdihel t hat
one unit is the anount of enzyme which produces free reducing sugars

cor r espondi ng Pr@sentednyesitighucose per mnute when the reaction is

effected in a substrate of 1 dextran. The adm xture of_ al kyl_, sul fate
salts which can - T%e-a ve-mentioned @%aetoﬁ&um—producé@ldextranase

may be blended in oral compositions in amounts of 100 to

1b 100,000 units, and more pﬁeferably in amounts of 1,000 to
50,000 units per gram of the compositions. It is to be
noted that one unit is the amount of enzyme which produces
free reducing sugars corresponding to 1 ug of glucose per
minute when the reaction is effected iﬂ a substrate of

15 dextran.

The admixture of alkyl sulfate salts which can
be used in the present invention comprises water-soluble
salts of alkyl sulfates having 10, 12, 14,“and 16 carbon

_ atoms in the alkyl chain, moré épecifically, water#soluble
20 salts of decyl sulfate, lauryl sulfate, myristyl sulfate,
| and palmityl sulfate in amounts of 0 - 20%:(010); 50 - 80%

(C12), 10 - 30% (C.,), and 0 - 15% (C16); respectively.

14! . |
By'blendinglan-admixture of water-soluble salts of alkyl |
sulfates having the above-spgéified distribution of carbon

25 atom number in an oral composition contéining_the
Chaetomium=-produced dextranase, the stability of dextranase

can be increased and the quality of the-composition can



gsed-in the present invention conprises water-soluble salts of alkyl

iCally, water-soluble 20 salts of decyl sulfate, lauryl sulfate,

My NCS:
[err]. 10 - 30%][err] and O - 15%[err] respectively. By blending an
adni XP®r BRAOVRE er -@R)| EIf CAEATY BRRyACXEF DRSS FRAVNGY PRe

bove- ci fi i stributi f [b 5. t op nmber | oral -
Comp AT BT DHASH N 7 L. T BB R b ER P BUAT 1 AnSEEROR ho St abi 1ty of

bo i R Sy YA ARl Vel e todbe M ERIR BB 200 when -
sal tsaf @ldy) seHd aleindiay] e £ALRAD afoa&wﬂbéﬁlﬁééérééig&on out si de

t he above-defined range ‘are used. For exanple,” adm xtures of al kyl sulfate

sal t Scdntairfii AV GEHEN SONBE BVANim SAekyIN sleryace ) het e, c@he than 90%

of sodiumlauryl sulfate, or nore than 50% of sodium nyristyl sulfate
cann@0¥ Wi \scstiaim | Isarytihesukfadtenane. mode hchayph $0i%1 of usediwh al kyl sulfate
salts containing nore than 50% of sodium palmtyl sulfate or nore than 50%
of 1Geyrisdydi swldfiade Wanng¥ fivllymstabiblize cchecdeetaranasse, oral -
conposi tions containing them have extrenely reduced foam ng property, a

di sadHedamel SREEPSRE Fg-kitle, SHHER TR T2t TgRIRIRG dMeR@bi | ity. It
'S t'q:'fxsa_.nn%tO%r% @g%r}.%?nblp%lmityl- sulfate or more than 50% of

10 sodiumlstearYl sulfate can stabilize the dextranase, oral
compositions cohtaining'them'have.extremely reduced foaming
property, a:disagreeable sensation during use, and poor
low-témperature stability. It is thus not recommendable
in practice to use them as an activating or foaming agent

'15. in oral compositions. It should be noted that these

percents are based on the weight of the admixtures.

The above-mentionéd«admixture may preferably
comprise water-soluble salts of alkyl sulfates having 10,
12, 14, and 16 carbon atoms in the alkyl chain in the

20 . proportion:

C1ofalkyl_5ulfate salt 3 - 18%,
c,,-alkyl sulfate salt 60 - 75%,

| c14—alkyl_sulfate salt - 12 - 25%, and '
c g-alkyl suif'ate salt - 0 - 108,

25 based on the weight of the admixture. Further, the
admixture may preferably comprises at least 98% by weight ' -
of the above-specified salts of alkyl sulfates having 10,

es having 10, 12, 14, and 16 carbon atonms in the alkyl chain, nore '\)

¥

iSYyl suifate, and palnityl suPfete in amounts of 0 - 20% [err{ 50 - 80% "



wgi ght of the adm xtures. The above-nentioned adm xture may preferably
conprlse wat et - soluble salts of alkyl sukf8tes having 10, 12, 14, and

carbon atons it ain.n the [P Ll r]aI ul fate
saii C O 68 44 TR LD up PRI EOond BLL Ao |
sul fat'e salt. 8,425
based on the el g%’g&ozfest?ﬁae@%gsz% S\érfeﬁéaét}—&yurtherJP a&ﬁe g&dir#%%r%f tlpe ljééntz
preferably comyvefsicd. | east 98% by wei ght of the above- speC|f|ed salts of
al kyl sulfates having 10, =~ -8- 12, 14, and 16 carbon atons in the alkyl
chain, and such adm xt urrte aWstemaioRif retsa/rtd oof t akkylr pukfands tuwed
present invention. The water-soluble salts of alkyl sulfates used 5
herei n m#y pr dferein ymaye prefierablinl Potsodium ard t BOtass lumtSales i et

t hereto. The above-nentioned admi xture of alkyl sulfate. salts nmay be

bl ended i n or &oteokigitad difenatdnounts of 0.1%to 7% and particularly,. i

amounts of 0.3%to 3% by 10 ht based o he tota t he
conposi ti ons. ° ° yhe above-n?entienetij éh{xture o gfkéqlsu fate.

in practice to use themas an activating or foam ng agent 15 in oral
‘composifions. It ‘shoul d be noted that these percents are based on the‘_

salts may be blended in oral compositions 1n amounts of
0. 1% to 7%, and particularly, in amounts of 0.3% to 3% by

10 weight based on the total weight'of the compositions.
Amounts of less than 0.1% are too small to ﬁrovide foaming
pewer, degrading the mouth feel.. Another prcblem arises
in the stability of oral compositions, and pa:ticularly,t.
liquid.separation will occur in toothpaste compositions._

15 If the amount of the admixture of alkyl sulfate salts is
above 7%, the_stability.of dextranase and the low-tehper-_-~
ature stability of the oral compositiqhs such'as dentifrices |
are adversely affected.

The dextranase-containing oral cemposition of

20 the present invention is used in the form of.dentifrices _
‘such as toothpaate;liquid dentifrices and powder dentifrice,
.liquid oral refreshers, mouthwashes and the like and thus
'may_further contaia other commonly used ingtedients

| depending on'a'particular type of composition.
25 . . For dentifrices, an abrasive may be blended
| generally in an amount of 20 to 90%, and partxcularly in _

an amount of 20 - 60% for toothpastes, examples of the
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_Ampunts of less than 0.1%are too snmall to provide foam ng power, de'gradi__hg_i

uth feel. Another problemarises in the stability of oral

sitions. 15 I f the amountgof the adm xture of alkyl sulfate salts
bove 7% the stability of dex?ranase and the | owtenper- ature

af fected. The dextranase-contai ning oral conposition of 20 t he presen

I nveanhgdriideys ed Leduh eriimamyo phoesphiaftrd c e laicin aedtieifipaiteliquid
dentifrices and powder dentifrice, liquid oral refreshers, nouthwashes and
t he PhR&éphaterhgsledpmi garhonagent Siadcdnme Pyrophmsiphatsnd i ngredi ents -
dependi ng on a-particular _type of cqnpaosition,

25 _ For
dent PARPEBYR Bydzpxidey e 2dupiRa /hPddded G anhyidr igie afdddicaf 20 to

.90% and particularly.i - t.qf 20 - 60%for toothpastes, les of
* 98T RARRy B SR AP S AAARRCREDRRY anhyclr i o,

5-the

- 9Slabfs . . R anhydride
cal oPHERE LB, KeBRaREh bfinefntly ThbShlbdun IR, RRIBLR (nnyar de,

siliggiPate, IRbenghUBbRYREEhAEEG LS o, NN 200 PR ARNosphat e,
. phos te, g calc
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magnesi um terti ar

pol yget haats! absa bontRetie, résiasn)i HAES nixtakds RErYWH hetippagesi ns, and
m xtures thereof. . Anong : - ' .

a gnesi'um car bonat’e, I'um sul fate, nethyl

these, preferred are those aluminum oxide'cbmpoundé having'
the general formula: | |

| AL,03enE 0 - (1)
wherein n 2 0, preferably 3 2 n 2 0, that is, alumina and
hydrated alumiﬁas._ The use of these aluminum oxide
compbunds as a main = abrasive contributes to further
stabilization of'dextranase. The preferred aluminum oxide
compounds are alpha—alumina.ahd hydrated élpha-aluminas} 
Among the hydrated_aipha-aluminas, gibbsite, bayerité,
boehmite, diaspore, etc. are prefe:red, the formef two_'
trihydrates being most preferred because of their mild
abrasiveness. 'The best is gibbsite which is commercially
available. | |

In preparing paéte;like compqsitibns,:typicaily-'

toothpéstes,.a binder mayfbe'bleﬁded'generally in'an'amoﬁnﬁ '
of 0.3 to 5% by weight,”including carrageenan, cellulose
derivatives such as sodium'carbomeetthlcellulosé, methyl
cellulose,.hydroiyethyl ceilulbsél sodium carboxyméthyl

hydroxyethyl cellulose, etc., alkali metal alginates such

S : L9 . : . - '
si‘tions, and particularly, liquid separation will occur in toothpaste



these, preferred are those al um num oxi de conpounds having 10 t he
geperafZfornul-a: [err] wherein n [err] O, preferably 3 [err] n [err]
that is, alum na and hydrated al um nas. The use of these al unm num oxi
cbnpounds as ‘a nai n abrasive contri butedQ e further 15 - stabili 2
of dextranase. The preferred al um num oxi de conpounds are al pha-al um na
and -hydr at ed agéphscdivmi adginAtrepgpropy hgneagiscallpbidginatiesagumsgi shsht e,
bayb(?te, boehm te, diaspore, etc. are preferred, the forner two
tri hydrates beRfg*aBEbap,r gnm,r Exagacanth gumy hkaraya| gqumoand gymasrabicss. |
The best is gibbsite xhich'is connerciallégavailagle. | n preparing
paste-1ike conPPRFREBAS, PEYRLREI feRED FpCR 8, PRLBVABEL AdFOBOLp SAdéum
generally in 0. % ' Ln di.ng..carr.ageenan,
cel | ul ose [erf8°fﬂ%#?%%%?%ésgéﬁgﬂééégé%%?ﬁﬁﬁiﬁ?%o§§§e?ﬂ§¥V§8V ul ose, nethyl
cel l ul oseg hy el o] | y oxye L
ceIIquse? etg§?¥%§£2f+nﬁét%#ha g?ﬂ%%ﬂ%ggggﬁagﬂé-gggﬁgé g%%ﬁué%a%%%%ﬁ?e,
propyl ene gl ycgbl pl £imaiSumISTEISAES F61 xapédgimgany thasonees®) gum karaya
gum and gum arabi c, synthetic binding agents such as pol yvinyl "al cohol,
sodi um pol yacryisteres athexgaf Nyl Paot ieelanhyl wheyvanyhlkali mgeadl i done,
and i norgani c binding agents such as silica

' monofludrophosphate is used as an additional active

.ingredient, carrageenan and an alkali metal alginate may - -

10. preferably be ihéorporated to impfove the stability and
mouth feel of dentifrices. '

In preparing paste-like or ligquid oral com-

positions, typically toothpastes and mouthwashes, a
humectant may be blended generally in an amount of 10 to

15 _70% by weight, including sorbitol, glycerine, ethylene
glycol, propylene glycol, 1,3-butylene glycol,.polyéthylene '
glycél, polypropylene glycol, xylitol, maltitol, lactitol,
etc., and mixtures-thereof. Preferably, 1 to 5% by weight
of prépylene glycol may be_used as a binder disperser.

20 Although larger amounts of propylene glycol used tend to
reduce the retentivity of dextranase in an aged composition,
a sorbitol—based‘hﬁmectant containihé 1 part by weight of.
propylene glycol per 6 to 60 parts by weight of sorb;tol
is free of such tendency. _

25 B In addition to the above-specified admixtuie of

. alkyl sulfate éalts, another anionic surfactant may be

optionally blended in an amount of 0 to 3% by.weight,



gel,_qLdninun1siIicate gel, veegum and LAPONITE[err], and m xtures thereof, *

cul arly when an al kali netal nonofl uorophosphate is used as an

pr ef er abl y be 'i ncor por at ed1tto~i nprove the stability and nouth feel of
den rices. In preparing paste-like or liquid oral com positions,

t ypi éaFiypdingt kedduns saddsnoft igsiers fag uyumssidav watemsdlubieed general 1y
in an anmount of %O to %g 70@6b¥,meight_

et hyF8hESPE c SP1EPPaLELeMORgEYGET ifes. B Nigher Y - asitd%et hyl ene

et¢., and

i i B RR PC BB 1B B bR probt, ahosng) Rakeyn A AR o Yool may be

o yoar satufictantyiPBenBltyElr sae bt Sides? SO SAUM SlogifShY T

scormﬁéh&é;w?eﬁiaer Bl ebnh#ecdshurRmt %ho%&?b@ﬂdég mbrRAd] fakgaei ght  of

10

15

20

A}
n

propyl eng glycol per 6 to 60 parts by weight of sorbitol 1's free of such

t endepcyigRér fatty acids,| 6lae@dnt salfbnatls alpavesyieci fied adm xture of
al kyl sulfate salts, another anionic surfactant may be optionally bl ended

i n asubfionatesi SodiuBtNbmetbydhlN-palmitolylditogridd ,uscsduns of hi gher
fatty acids, water-soluble salts of sulfonated nonoglyceri des of higher
f at tj-bawrey hasergosdnate;gsedivonNalansoyd-Eraleaing acte.gr oup, such

and mixtures thereof. In_addition, one or more ﬂonionic
and/or amphote:ié surfacﬁants may be used in combination'
with the anionic surfactant in an amount of 0 - 5% by weight
based on the total weight of the c°mpo§itioﬁ. Examples

of the_nonicnic.surfactants include alkanofl mono- and
di-ethanol amides such as lauroyl mono- and di-ethanol
amides, stearyl monoglyceride, sucrose fatﬁy acid esters
having 12 to 18 carbon atoms in the fatty acid group such
as sucrose monolaurate and dilaurate, lactose fatty acid
esters, lactitol fatty acid esters, maltitol fatty acid
esters, stearic acid monoglyceride, polyoxyethylene sorbitan
monolaurate, pdlYoxyethylene—hafdened castor oil, con- -
densates of sorbitan monostearate with approximately 60
molés of ethylene glycol, condensates of ethylene oxide
with'propylene_oxide, and their derivatives such as
polyoxyethylene polyoxypropylene monolauryl éster._ Examples.
of the latter include betaine and amino acid type amphoteric
surféctants. |

Among the above-listed anionic surfactants,

. . . o o . o
onal active ingredient, carrageenan and an alkali netal alginate may

3

i n¢luding sorbitol, ‘glycerine™*



as sodj um | auryl nonoglyceride sul fonate and sodi um coconut 5

nnnvglycerlde sul fonate, sodi um nonogl yceri de nonosul fates of higher
agids, olefin sulfonates, paraffin sulfonates, sodium N-nethyl-N-pal
touride, sodium N-lauroyl sarcosjnate, sodflﬁnﬂv-lauroyl [err]-al ani ne,

etc.,.. and M xkgs-5HRRBoL. shlt3IBK! MOAANSOCJINENkAYiA 0 to and/ or

anpRoteric surfactants nay be used in co natron wth the ani

surfadctant in 20 aapbeh Rtofs- 1AY%chw wethu;r%?e%m talse sbatiam Wmlﬁh&o?fl

t he -conposition. Exanples of the nonionic surfactants . include al kanoy
nono- and di - eshacokinatdeareuhliighlyl efifegitivendn srdbdilietihgndextranase.
am des, stearyl nonoglyceride, sucrose fatty acid esters having 12 to 18
carbon atons | Bheneféne; ythei abgrenpprecdfiied admixtureowd alkytle sudfate
dilaurate, lactose fatty acid esters, lactitol fatty acid esters, maltitol
fatty aci 8 est 8pdtsserdraR NcpeYhoRsgrpsdnage H&ﬂ?}éﬁyétﬁyﬁgﬁ§r§§rbltan 20

nonol aur at e poI é% g Ien -hardened castor oil, con-_.densates. of sorbitan

nonost ear at e WP ?QiﬁﬁiﬁDFE§ BFt@Pﬁfléﬁg §P?08F3588ﬁd599ates of

hyl d
pol yoxyet iyl enBSBSFIBRSbr 501 Bnacns sRRpbiRabe, " B ¥R b5 E pienge

i ncl ude bet ai ng, and gﬂa aefdotggeognmgggerlc surfactants Anong t he
above-li'sted anionic actants,

Flavors may also be used alone or in admixture '

ARy

10 in an amount of 0.1 to 10%, preferably 0.5 to 5% by weight
of the combined weight of the composition, for example,
menthol, carvone, anethole, eugenol, methyl saiicylate;
‘limonene, ocimene, n-decylalcohol, citronellol, a-terpineol,
methyl acetate, citronellyl.acetate, methylfeugenol, cineoi,

15 ‘linalool, ethyl linalool, thymol, spearmint oil, peppermint
oil, lemon oil, orange oil, sage oil, rosemary oil, cinnamon.
oil, pimento oil, cinnamon' leaf oil, wintergreen oil, clove
oil and;eucalyptﬁs 0il. Also included are a sweetener in
~an amount of 0 to 1%, préferably 0.01 to 0.5% by weight,

20 for égample, sodium saccharin, stevioside, neohesperidin
dihydrocalcone, glycyrrhizin, perillartine, thaumatin,

' aspartyl phenylalanine meﬁhyl ‘ester, p-methoxy-cinnamic
aldehyde, etc.; a'éreservarive,ﬁfor examélo, p-hydroxy-
_methylbenzoic acid, p-hydroxyethylbenzoic acid, p-hydroxy-

25 propylbenzoic acid, p-nydroxybutylbenzoic acid, sodium |
benzoate, lower fatty acid monoglycerides, etc.; and other

ingredients, for example, gelatin, peptone, arginine



—-

wat er - sol ubl e salts of N-acyl sarcosinates having 10 to 20 carbon atons in._2

St

yi ng dextranase. Therefor t he above-specified adm xture of al kyl

- V| group such as sodium N-lauroyl sarcosinate are highly effective iy .
sulNateg/ 5 . .salts and an N—acquéarcosinate provide a preferred-

N acyTELeP g1 8P, L banth  SELERLA  OhraHRul Y8R kARt ok or 1 s

sarcosin ey preferably be

Fl avpl e oBy s Oche Laed, al age Qiaxhﬁlé?”i:éb'ﬂh%g_l@es mgpgﬁa amount of 0. fﬁ“o-

10% "preferably 0.5 to 5% by wei ght” of the co

I ned we t of the

conpmsépaded Bprkmeddiie aiprdé9ireg aingpedianeshabeeceugeppbm et hyl ,

salicylate, linonene, ocinene, n-decylalcohol, citronellol, a-terpineol, °

net hgtie aftegeingi ingrediedtsaceitit ca pedtpgt amgantl ofcwaeet, 15 ;

| i nal ool , ethyl linalool, thynol, spearmnt. oil, peppermnt oil, |enon oil,
5 orange oil, s&fhex |typesafirogral|compesitbon nay, apsoebeo oil, cinnanon

| eaf oil, wintergreen oil, clove oil _and eucalygtus oil. Also included are

a sa iRY FRLARRINT AW 495 ingd pirgEedhrnts. 83 usualsamdy wei ght, 20

10

15

N
—
-

)

for e
gly

RAF84
| e,, soqi um saccharin, steviosigde, neohesperidi.n dihydrocal cone,
gzieq‘,e“b$¥ 13 aﬁotqu?éftjt%éﬁ‘?‘?ﬁe‘g’éﬁﬁrtyl phenyl al ani ne nethyl ester'

ot byl benzol  AReE- A, it SEhf SR enprnty s MY

iret hyl benzoi ¢ "aci

pr 0%1%&39{% lﬁg}éj'a %ﬁWﬁéé}Erg S%I dbuglogélgg} %%8&'[ e, | ower

fatty

t
nogl ycerides, “etc.; and other I hgre exanpl e,

gel ahdrederpt one, - argi nine- | , - :

In addition to the dextranase, the oral

compositions of theﬂpresent'invention may further include

other additional active ingredients, for example, enzymes

such as amylase, protease, mutanase, lysozyme, bacteriolytic

enzyme, lytic enzyme, etc.; alkali metal monofluoro-

phosphates such as sod;um.monofluorophosphate and potassium -

monofluorophosphate, fluorides sﬁch as sodium fluoride and

‘stannous fluoride, tranexamic acid, e—aminocaproic acid,

chlorhexidine salts, aluminum chlorohydroxyallantoinate,

dihYdroxycholesteroi,-glycyrfheﬁinatés, glycyrrhetinic acid,

glycerophosphate, chlorobhyll,'sodium chloride, caropeptide,

the

wate:-solubie inorganic phosphoric acid derivatives, and

like, alone or in admixtﬁre. Preferably, alkali metal

monofluorophosphates such as sodium monofluorophosphate

may

stabilize dextranase, but also retain sufficient dextranase

be combined with dextranase because they not only

in aged dehtifrice'compositiohs._-In this case, the alkali



-13 - hydrochl ori de, al bumi n, casein, titanium dioxide, coloring matter

anq the’ like For ‘exanple, toothpastes may be prepared by kneadi ng any

de5|red ingredients selected fromthe fore@&ing i'ngredients mﬁth a prope

ahount of wate p I 4 y .al be
prepared by se#ec?%nﬁogﬁglaggPFg%gﬁha%édﬁ%ﬁtérgégéggggpg%d 9§e%$by a
conyentional paRASEHHT 8¢ Bast%o' hlseb?ndettgﬁw d ﬁﬁéhn&@@&%b@:‘t@n%ﬁﬁy

genéfhlly have . a pH ranging from’5 to 10, but not [imte thereto. In

addition to thgefexanasaseo pbbovegal acegnesyisens effeBe preda’koiliyagti on
may further include other additional active ingredients, for exanple,
enzymes such aéeahylapbaqpeoaaasprenanamagerefgrmaymen bfictentally pilagihe.
enzyne, lytic enzyne, etc.; alkali netal nonofluoro- phosphates such as
sod|untnnﬁofluﬁeﬁbhéeéﬁat@aXnédpéﬁaégﬁgh$hﬁnb¢IG@ﬂbéﬂ@épﬁé@é lyttdor edeyme
such as sodi um fluori de "and st annous flugrlde tranexam.c ac

id,
[err]- antnocapFﬁlénﬁf?ﬂsecﬁhﬁrﬁ§§F8§ﬁ¥ Q5 the &fﬁhﬁﬁun]Examples of the
Glyoyrrbet s nt orefRt ARt Ere C1AtERAYE Bocrrittr, afe BERARILR sRRugodtun
caropepti de, walegs SQf ?J:@hbﬁﬂéggﬁbfl PQEP&OL%#“Q?@‘? gﬁ&:!ét 8y aﬂad t he

i ke, alone or 1n adm xture era nDnof udrophosphat es

such as sodi urwwwﬂ&@fhesaeﬁaewéue r@ﬂebﬁoeeaewﬁdsmb dext pra2acred.
because they not only

10 : Among the foregozng ingredients, omega-amino

. acids, havxng the general formula:
NH,~CH,~R-COOH e (2)
- wherein R represents a_cyclohexane ring or n-C4H8, that
is,-tranexamic.acid and €-aminocaproic acid or_an elkyl.

15 | ester or aryl ester derivative thereof may preferably be
combined with both the dextranase and the'admixtnre of alkyl
sulfate salts to further improve the stability of
dextranase.. One or more omega~amino acids may be blended
in the oral composition 1n an amount of 0.01 - 3% by welght

20 Examples of the alkyl ester and aryl ester derivatives of

| tranexamiq'acid and e-aminocaproic acid include hexyl
tranexamate, phenyl tranexamate, hexyi g-aminocaproate,
_Qnd heptyl e-aminocaproete. |
_ In summery, the dextranase-containing oral
25 composition of the present invention uses a dextranase

enzyme produced by the genus Chaetomlum in combinat;on with

a specific admixture_of water-soluble salts of c10, c12;



ptdi ze dextranase, but also retain sufficient dextranase - in aged
N X i ce conpositions. In this case, the alkali metal
mrophosphate may prefera‘bl'&ﬁb'e bl ended in an anount of 0.1 to 1% by
welNght. Mut anase coacts with dextranase to provide a synergrstrc ef fect of
di ss6l yirngndefya |apkaéusuéﬁatpsevonpwnglngfanmaaaaedﬁst&hnkﬂqmlaque 5
Dextranase may advantageously be conbined with Iytic enzyne to.increase the
effr@50996Fr?ﬁésﬁaﬁ§eWellEiénﬁPEEIéPgtHeP%&F§Pn§oﬁﬁ&ﬁ§QMWWganrc phosphat®*
are ssi um and- sodi um salts of orthophosphoric acid, pyrophosphoric acid
and g ? $olPfioric acid while the potassiumsalts. are preferred 10

Anong t he fore ng e g i t he general :

f or mul a: [err]gﬁﬁe 8?ggﬁﬁggp?%§gﬁ?§§a§5§cﬁﬂ%éyaﬁgﬁPFﬁ& gt[c’err] that is,-

strangxamg aghd CaRLo r I ester or aryl

5ot or aart Bt AR e LAl B PR ARy Lo, ARd vk ekdane T
dextpapase madetbp oHE1 ¥kilteal 14l kb Svkf aliensalt aetperfﬂa.nfgher i nprove the
stability of dextranase. One or nore onmega-am no aci ds nay be bl ended in -
the f¥éth €lOEPOSition in asopaDobt theé @nO@éntiddh, by Undeglat . 20 - Exanpl es of
the al kyl ester and aryl ester derivatives of tranexam c acid and
[err¢themwmm@p$bateésrdllnpéndenhax;tetbgnwnaghte phenyl tranexamate,

hexyl c-am nocaproate, and heptyl [err]-am nocaproate.
Examples 1 and 2 & Comparative Examples 1 to 9

v

10 " Toothpastes having the following formulation were
prepared using dextranase enzymes and admixtures of sodium'

alkyl sulfates shown in Table 1.

Formulation ' : % by weight
Dicalcium phosphate - - 50

15 - Sorbitol - - 20
SediemZSaccharin' | 0.1
Lauroyl diethanol amide 1.5
' Sodium alkyl sulfates . ' 1.5
c'ar:'ageenan o ' : 1.0

20 Sodium.monofluorophdsphate : . 0.76
Déxtrahase'(‘lo6 units/qg) . 0.2
Flavor - | | 1. 0
Water - ) Balance

100.0%
25 ' ' An orgénoleptic test was carriea out by e'panel

of 15 specialized members to evaluate the taste and foaming

of these toothpaste compositions upon use. The quantity



In sunuary, t he dextranase-containing oral 25 conposition of the prese
i nygntion uses a dextranase enzyme produced by the genus Chaetomi umin
combination with a specific adm xture of wﬁéer-soluble salts of [err]
-15- [err] and [err] al kyl sul fates, prOV|d|ng i ncreased stablllty d
dextranase as well - as ensuring a pleasant sensation during use. The
fol kowi ng exargfl edextiranass udedheertgiorhpaste compbsitidns wakemsasutiedy of

the‘Fﬁventlon .and variations may be made by one skllled in the art w thout
departing fr orfQtie immediately s’é‘éﬁé’ cﬂrwq%ﬁ% aften aging Haxione

Erarpics 1 (DR oD, &“@ce%mst Fehh Ak G e
for mil atf on verg g epared yisivig (iR Ng&gﬁem@ﬁmwt%&“ﬁwﬁi.og/@od' urn

al kyl sul fates“shown in

vei ght Digal CidHR PN aa@h of the toothpast@ compositions @E’sb'ér@ased

20 Sodi um saccharin .1 Lauroyl diethanol am de
1.5 Sodi um al k¥l anldf1AEHum~laminated tubel aicﬁarge'meﬁﬁarbne month at
1.0 20 Sodlunlnnnofluorophosphate 0.76

-5°C. The extrudability of such an aged toothpaste from
the tube was evaluated in comparison with that of a fresh’
toothpaste. |

10 The results are shown in Table 1. The criteria
used for evaluation are as follows.

Retentivity of dextranase (aged 40°C, 1 month)

. 0 : more than 70% of dextranase retained
a : 30 - 70% of dextranase retained

15 x : less than 30% of dextranase retained
Taste |

© : not bitter

x : bitter
Foaming
20 o : excellent
a 3 fair
x 3 poor

Low-temperature extrusion (agéd -5°C, 1 month)
© : optimum to exﬁrude

25 x : hard to extfude

| 0vefall evaluation

© : no problem in all aspects



BaS) Dextranase ([err]units/g) 0.2 Flavor

1.0t er Bal ance 100.0% 25 An

or eptic test was carried out .y a panel of 15 specialized nmenbers to
eva e the taste and foam ng of Whese t oot hpaste conpositions upon use.
The antity fxtranas in the toothpaste conpositions was
neasur ed bot h |nnEHPa?§Pg Rt & ﬁ epAPREFES SxFeRt £oragrmgwhat one nnnth\)
at 40C,_ determ nin h of, dextranase after a one-nonth 40C
aginmg relative to ?ﬁe ?ﬁ?% ?b£¥¥ éf de?%ﬁ???&ﬁ, each of the toothpaste
conposi tions yag e al.ym,gum I'am nat ed tube and aged for one
nonth at [err] Theﬂgi§§ﬁggﬁ??a%yb%¥h§uch an aged toot hpaste fromthe tube -
was eval uated in conparison with that of a fresh toothpaste. 10
The results are shown in Table. 1. The criteria used for evaluation are. as
follows. Retentivity of dextranase (aged [err] 1 nonth) o : nore than 70%
~ of dextranase retained [err] : 30 - 70% of dextranase retained 15 -
X : less than 30% of dextranase retained Taste

%
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Sodlun1salt of [err] alkyl sulfate 4% [err] alkyl. sul fate 65% 5

AL € 16% 10 : - - 19 - [err] al kyl sulfate 6

§ al kyl sulfate 21% [err] alkyl sulfate 9% ** [err] m'xture B has th_,
f-q QWi ng distribution of carbon atom nunmber Sodiumsalt of [err] alkyl

9%

[err] al kyl sulfate 13% [err] al kyl sulfate 1% As apparent fromthe

resul ts df ChaptQy gl Mg dbaantke Eolklowing tdiatpilutuieni by the ge
Chaetom um 1, 5 remai ns nost, stable in toothpastes. By using the
dext f anase FERTPH AR PHPEHe genus Chaet oni um in conbination wit

speci fic adm of di u IkyI havi ng, 10, 12, 14, and 16
carbon atons. )gﬁ%ﬁg“ ﬁaégﬁ %%na Wjd %’fgﬁﬁ e ca‘h be kept st able fo
long time in 20 t oot hpast ess i & P d i Sg ?nblnatlon | mprove

taste and foam ng of toothpastt?pre arations as we

5 extrusion froma tubey resul t¢ Ny d1kyl toifpest e g ch is easy to ext
and favorable’'to use. -A vari et extranase enzynes were eval uat ed
activity by the followi ng pr feclwhcyDEsﬁIﬁwée agdgvity evaluation:
mass was sanpled out of each t he

* Ci07C16 mixture B has the following distributlon

of carbon atom number

Sodium salt of C,. alkyl sulfate 16%

10

10 . C,, alkyl sulfate 69%

n Cyq alkyl sulfate 13%

. Cig alkyl sulfate ~ 1%
_ As apparent from the results of Table 1, among
dextranase enzymes, that produced by the genus Chaetomium
15  remains most stabla_in toothpaétes, By using the dextranase
enzyme produced by the genus Chaetomium in combination with
a s?ecific admixture of sodium a;kél sulfates having 10; :
12, 14, and 16 carbon atoms in the alkyl chain, the |

dextranase can be kept stable for a long time in

1N
=

toothpastes. In addition, this combination improves the
taste and foaming of tnothpaste preﬁarations as well as
the low-temperature extrnsion_fﬁom a tube, resulting in

a tnothnasae which is easy to.extrude and fayorable-tp_use;

A variety of dextranase enzymes were evaluated

9]}

for activity by thé following procedure.

Dextranase activity evaluation:

A 1-g mass was sampled out of each of the

nus .- -
A

h a

ra

s the

as the .l owtenperature

rude
for
Al-g

%

-



-‘20-. t oot hpastes of Conparative Exanples 1 to 3 and Exanple 1 and diluted _
with 4'm of a phosphoric acid buffer at pH 7.0. The resulting supernatanf
was added to a dextran substrate at pH 7-02pand the systemwas al | owed ta /4
react 5 at’ [err] .for 10 mnutes to produce a free reducing sugar. The @

bility t d f ducj ng : ' ded the tjt f
3e'x¢aﬁas§ OnSRREPEARESS (F IPRARAST YR ERMRISS nb FP cfuRRd BFRRREE ghius
ChadFon . 100 . |
are comput ed 17 EEud e R ARy B4 MaRoflc G BRHHLEIER S A TS
2 Source of dexiganaffe resuddfig supernatant &m&ée&g‘?@té’”aé‘:%ran '

100 Exanple 1 15 Penicilli'um . Conparative
Exanpl e 1 Yeasiubstrate at pH 7.0, and S%he systéRpaé 341lVewdx H¥P! Ledct
Bacterium ' 68 Conparative Exanple 3 * ability to

produce rgduciaty softrfar YD @imrtdd ¢ rpratace a free redusimpesudardmt he
results of Table 2, the dextranase enzyne produced by the genus Chaetom um
has the hi ghesthea@bidity ta produge|finhel néducimgnsugaiexis aregarded \as
produced by the genus Chaetom umis conbined with a specific adm xture of
wat er sol ubl e T tEltiT Q@ dextranage [NEYMe herBhe SCHERRIR B Auekianasee

conpesition which has t hi @ac lvity and,stabiljty of dextrapase,
oty nues 1o GRS 1E SRR Y e Sa £ feminl oF, {Temed kP be
' 100, and the titers of other dextranase enzymes are _co_mputed

10 on this basis. The results are shown in Table 2.

- Table 2
Seurce of dextrapase Titer* . Remarks
Chaetomium 100 Example 1 _
15 Penicillium - 91 Comparative Example 1
| Yeast _ 91 - | Comparative Example 2
Bacterium ‘ 68 Comparative Example 3

* ability to produce reducing sugar at 40°C for 10 min.

20 A As seen from the results of Table 2, the
dextranase enzyme produced by the genus Chaetomium has the
" highest activi%y. it-is_concluded that when a dext:ahase
enzyme produced by the genus Chaetomium is combined with
a-specific admixture of water-soluble salts of alkyl '
'25 sulfates, there is_obta;ned a dentifrice_coméosition which
has the high activity and stability of dextranase, continues

to exert the effica_cy of dextranase for a long time, énd



4'

. P
B
iW&bw

’<21- provides inproved dentifrice characteristics. Exanple 3 Toothpaste A,.he
past e having the follow ng fornul ati on was prepared, and eval uat ed far,

ps factors by the sane 5 procedures as in Exanple 1. I ngredient
, ei ght Al umi num hydr oxi de = 21 = . 50 Silicic acid-anhydride
'3 Propyl ene gl ycol 2 10 ' Sor bi t ol
20° S@ﬁbuﬁuabkyhpsubéata&ntlfrice charactek {4y 0oyl diethanol anide i
1.5 Carrageenan - 1.0 Gelatin : § R
0.3 Example 3 Tos&ugastennofluorophosphate 0.76 Fl avor
1.0 Sodi.um saccharin 0.1 Dextranase [err] units/Q)
0.2 Water A toothpaste having the fq}ﬂqyﬂgg;jprmulatioh

-5

10

15

25

100. 0@6EExtranase retentl Tast e

0 Fogﬁﬁngrepare , aha’Svaluatea for vari%ﬂioﬁﬁq%rbam*@ SRS on
se enzyne used was t hat produced by t he genus

Chae?ﬁﬁ?ﬁﬁ?re?hgs gﬁnggPéigf sodlunlalkyl
Ingredient o $ by weight
Aluminum hydroxide - so
Silicic acid anhydride | | ©3
 Propy1éne glycol o E _'.'2
Sorbitol 20
Sodium alkyl sulfates 1.0
Laﬁroyl diethanol amide : 1.5
Carraéeenan ' . ' '-f.o,
Gelatin o 0.3
Sodium monoflﬁorophoéphate 0.76 -
Flavor | . | 1.0
deium saccharin = n 0.1
Dextranase--no6 units/g) . ' . 0.2
Water . Balance
| 100.0%
Dextranase retentivity - o
Taste =~ o o
Foaming ST o
Low;témperature ex;rusion' - o

The dextranase enzyme used was that produced_by'.
' the genus Chaetomium. The admixture of sodium alkyl |
sulfates used had the following distribution of alkyl carbon



sulfateS/used had the follow ng dlstrlbutlon of al kyl carbon -22- atom

nurpers. [err] alkyl : 5% [err] al kyl .
65% [err] al kyl . 18% 5 22 - [err] al kyl Exanple 4 -
Toot hpast e Ingredlent % by wei ght Di cal ci um phosphat:¢
40 Sorbltol atom numbers. ~ 15 10 ' d ycerine
di um al kyl sul fates 1.5 Myristoyl diethanol anide
odi um al gi.nat €44 alkyl 1.0 CGel3%in _
0.5 15 . " Flavor . 1.0 Sodi um saccharin,
0.1 Dextranase [er%{s Ah¥%kg) - 0.3 V@3%r -
Bal ance 100. 0% 20 c. 1k lDextranase retentivi o Taste
- Foam ng 14 3+%Y . 0 Lowtehp¥rature extrusion
o
| 5 16 élle 11%
Example 4 Toothpaste
Ingredient ' . $ by weight
Dicalcium phosphate _ 40
Sorbitol | , : 15
10 - Glycerine : _ 5
Sodium alkyl sulfates 1.5
Myristoyl diethanol amide 2.V
Sodium alginate | 1.0 -
Gelatin | 0.5
15 Flavor - 1.0
Sodium saccharin o 0.1
Dextranase (106 units/g) - 0.3
Water ' - Balance
| 100.0%
20 ) Dextranase retentivity .o
Taste = . D ' o
. Foaming , ' - - o
- Low-temperature extrusion o

The dextranase en2yme used was that produced by
25 the genus Chaetomium. The admixture of sodium alkyl
sulfates used had ‘the following distribution of alkyl carbon

atom numbers.



;,élhe dextranase enzynme used was that produced by 25 ]
Le adm xture of sodium al kyl 'sul fates used had the foll ow ng distribution ;}

<yt carbon atom nunbers.
brr] alkyl 13%[err] alkyl = 23 =

- 23-

it | ngredi.ent
- 50 Propylgﬁﬂ %ﬁ%&&

30 10.
sul f at es

0.5 15

nDnoquochanﬁhgﬂe
1.0 Sodi um Saccharin

€12
Carrageeneq4

alklauroyl sarcosinate
&q 0.8 Pal mt oyl

alkyl L
Tranexam c acid

50.1 Brample 5 Topgshpaste

10

15

20

25

Ingredient

Calcium-carbdnate
Propylene glycol
Sorbitol

Lauroyl sarcosinate
Sodium alkyl sulfates
Palmitoyl diethanol amide
Carrageenan

Sodium alginate
Tranexamic acid.

Sodium monofluorophosphate

.Flavor

Sodium'saccharin
Dextranase (106:units/g)

Water

0.76 Flavars

[err]

[err] alkyl
1% 5

al kyl

‘Exanple 5

t he genus Chaetoniuﬁ

1' % by wei ght Cal ci um carbonate
% Sorbi t o

1.0

0./3¢50di um al gi nat e

0

< 0.1 Sodi um.

1 Dextranase [err] units/g)
Bal ance

$ by weight

50
,

30
0.3
0.8
1.0
0.5

0.5

0.1
0.76
1.0
0.1
0.1

Balance -

Dextranase retentivity
Taste
Foahing

Low-temperature extrusion’

100.0%
o
o
°

"o

The'dextrahasé enzyme_used’wés'that produced by-

the genus Chaetomium. The admixture of sodium alkyl

8 0. 3 Sodi um al kyl
Cﬁ eif hanol am de ' '

a

~

&



100. 0%)De&;ranase retentivity | o Taste

0 Foanf“g : ‘ o 25 Low-t enper 2 N
exttusion o The dextranase enzyne used was t hat prod,gjnggzd i

the genus Chaetonium The adnixture of soghum al kyl -24- sul faf
has t he follomdn? di stribution of alkyl carbon atom nunbers. [err] aIkyI
fates used has the f@llgwing distrébutiahk9f alkyl carbon

2%>L§rr] al kyl su
I ngredi eht  afom numbers. %% by vei ght Cal i um carbonate
gﬁl%gtes-'- . Sor8|t0|lﬁ¥% Myri stoyl diethanol aﬁ?delo Sodlun1alky£'5
TGN g gt 0.8 SOl IS um
rlr?(r)\ofl uorpphosphat e¢14 alkyl 0.76 Flavor ) 15%
C16 alkyl 5%
Example 6 Toothpowder
Ingredient . § by weight
Calcium carbonate , 80
10 | Sorbitol _ -~ 10
. Sodium alkyl sulfates R d1.5 .
Myristoyl diethanol amide 1.5
Carrageenan 0;8
Sodium aiginaie = ' 0;3
15 Gelatin R
‘Sodium monofluorophosphate -. 0.76
Flavor : 1.0
Sodium saccharin ' | 0.1
Dextranase (10° units/g) 1.0
20 Water ) | S ' '~ ‘Balance
| | 100.0%
Dextranase retentivity e o
Taste | | | .o
Foaming _ - .. _°
25 - The dextranase enzyme used was that produced by

the genus Chaetomium. The admixture of sodium alkyl
- sulfates used had the followihg distribution of alkyl carbon



':""1.. | vt er Bal ance 100.0% 1\
Tefc R ase retentivity = 25 - O Taste
(o} o 25 The dext ranase
enz\ gumkee shat  produced by t he genus Chaetom um The adm xture of
sodi al kyl sul fates used had the follow ng distribution of alkyl carbony.
~ -25- atomTyy#éR¥Ll Cc  al kyl 12% 12% 10 [err] al kyl e
'852352;;] li“yri3’8thpaste | ngr edi ent 1%325 - [err£6g;kagight .
i)l e a@ d gﬁﬁq{: ﬁe - 20. SmPHOl 30 Sodi um al kyl sul fat-es35
sé;gauroylcq%egaggq! am de 1.2 &?5£ageenan.
Example 7 Toothpaste '
Ingredient : .% by weight.
Silicic acid anhydride '20.d
Sorbitol - _ . 35
10 Glycerin. : | .30
Sodium alkyl.su;ﬁates 1
Lauroyl diethanol amide {.2
Carrageenan - . 0.3
SOdiumlalginate . 0.8
15 Gelatin 1.0
| e-Aminocaproic acid 0.1 -
Flavor o ' - . | 1.d
Sodium Saccharin 6.1
Dextranase (106 uniﬁs/g) ’ _ 0.5
20 Water _ Balance
| 100.0%
Dextranase retentivity °
‘Paste | o 6-_
Foaming )
5 Low-temperature ‘extrusion | o

~.-Sodi um saccharin 0.1 Dextranase ([err] units/Qg)

The dextranase enzyme used was that produced by

the genus Chaetomium. The admixture of sodium alkyl

¥



Sodlun1aIgLnate 0.8 15 Gelatin .

1..Q_g- Ani nécaproi ¢ acid ; 0.1 Flavor .
1.0 Sodi um sacchayrin 0. 12@extranase ([err] units/Q) n/‘
0.5 20 _ ' Wt er Bal ance 100. 0% Dext r arg
retentivity sulfates used ha¥ &he following distribution of ROB& NCarbo
0 Low tenperature extrusion o The dextranase enzynme used

was That prodat¢ec bumbeesgenus Chaet oni um The adm xture of sodi um al kyl
- 26 - sulfates used had the follow ng distribution of al kyl carbon atom

numbers. [err] al k§lq alkyl ' 14% [ 4% al kyl
55% 5 [err alkﬁ %%%)[errl al kyl '
6% Exanpl e 8 Mout h Kgiledi ent % by wei ght Ethanol
(90% 5 c14 alkyl 20 10 Sodi %rg saccharin
c15 alkyl | 63
Example 8 Mouthwash
Inqredient R by weight
Ethanol (90%) = _ 20
10 Sodium saccharin _ g 0.3
Sodium alkyl sulfates | 0.5
Flavor _ ' : 1.0
Dextranase (5x106_units/g) : 1.0
Water N _ Balance
15 o : 100.0%
Dextranase retentivity ' b
Taste ' | o -

The dextranase enzyme used was that prgducea by
:he'genus'Chaetomium. The admixture of sodium alkyl |
20  sulfates used had the following distribution of alkyl carbon-

atom numbers.,

10 alkyl . 10%
c12 alkyl 58%
.C14_alkyl . 28%

25 C16 alkyl _ 2%



Sodi um al kyl sulfates 0.5 Fl avor

l Odextranase [err] units/Q) - 1.0 Water | " \é
Bal emie 15 .. 100. 0% Dextranase
ret vity o.Iag? . o The
dext egzy sed._was, t hat.. produced by the genus Chaeton1un1_ The
adni so§233¥5E£§E_§s£ sul fates used had the fol | owing -
dlstrlbut|ogig£ carbon . at om nunbers [emE! Egéﬁl o o vt
10% [err] e81EHt 8@6[6% L= .
28% 25 Ethah8ir] aIkyI - ' 30 2% -27- Exanple 9
Oral refresher |ngredient _ % by wei ght Et hanol
30 dyceringlycerin . ' 15 5 15 Sodi um saccharin
~ 0.3 Sodium al kyl sulfates 0.1 Flavor: '
53.0 6 Dextrsodtem| sac¢hanins/ g) : 0.5 0.3
Sodium alkyl sulfates 0.1
Flavor | | ' 3.0
Dextranase (2x106 units/qg) | 0.5
Water - ' Balance
10 100.0%
Dextranase retentivity o
Taste : E o
The dextranase enzyme used was that produced by
the genus Chaetomium. The admixture of sodium alkyl
15 sulfates used had the following distribution of alkyl carbon
atom numbers, ' -
10 alkyl | 8%.
.C12 alkyl ' | - 68%
C14 a;kyl 16%
20 C,. alkyl . | 7%

16

3



vater .. Bal ance 10

1Q0.70% Pext r anase' retéentivity . o Ta L
o The dextranase enzyme used was that pro%ed by m\mﬁeﬂ“\ u‘um up .
TFhe admi xture of “sodium al kyl 15 sul fates used lsowf ng

di stri bution carbon atom nunbers. [err] alkyl

swa[err]-a|k§?iaidﬂg - 68% [err] al kyl
16%20 1. [err] ahybral composition comprisifdo '

28 Cains 1. ‘An oral conposition. conprising -a dextranase enzynmne
produced by a fungus oa GketyanaseCenzymei prodacddabgt abifungusdoFnount of
~an admi xture conprising water-soluble salts of alKkyl sul fates havi ng 10,
12, 14, and &= gems qulﬂhe alnkl/l chain in the fol | owi ng proportion:-

[err]alkyl sulfate salt 0% rr] al k sul fate salt
50 - 80% [err]-alkyl §uFF§Pél§aFP9 snotnt 1] anse BERFPPPRLR AT

SUIfate-Saltwater-solgble sa&ts of alkyl sulfates having 10, 12, 14,

" and 16 carbon atoms in the alkyl chain in the following

'propo:tion:

C,g-alkyl sulfate salt 0 - 20%,
12—alkyl sulfate salt 50 - 80%,
Cq4-alkyl sulfate salt 10 - 30%, and

c16-alkyl sulfate salt 0 - 15%,

based on the weight of the admixture.

2. The oral composition according to claim 1 wherein
the admikture comprises water-soluble salts of alkyl
sulfates having 10, 12, 14 and 16 carbon atoms in the alkyl
chain in the following proportions:

C,o-alkyl sulfate salt 3 - 188,
c1z-alkyl sulfate salt i .60 - 75%,
c14-alkyl sulfate salt | 12 - 25%, and
Cis;alkyl sulfate salt 0 - 108,

based on the weight of the admixture.

3. The oral composition according to claim 1 or 2
wherein the admixture comprises at least 98% by weight of
the water-soluble salts of alkyl sulfates having 10, 12,



'seddon t he wlei ght o:‘m—t he adm’hxt uge 2. | The oral conposition I - {
1 .
Y :s[]?f ates having 10, 12, “L#%Ad 16 carbon at ;ﬁilllﬂllﬁlﬂﬁlﬂllﬂiﬂ!ﬁlﬂﬁ. YR
¥ 89
Eer r{o %‘E‘W P@uﬁf’]@%tb? s igr&%ﬁﬂkgg%sgkerhe Z?ki/l sul fate salt

12 - 25% and [err]-alkyl sulfate salt 0 - 10% based on the weight
of the adm xture. 3. The oral conposition according to claimi1 of*2

-~ whergein the ariiexdrdaE eompossesont ateosiiNgYeby claiightt @ the water-sol obl e
salts -of al kyl sulfates having.10, 12, - -29- 14, and 16.carbon atons in
thevméﬁgdncttimradm.ixture is Theesent tnnpnsamomtaccforOdnr%gtbo claim1 or 2
wherein the adm xture is present in an amount of 0.1%to 7% by wei ght based
on Theby oredahei grsedfon htheokpbal t vekght 9f the compasddiiossnposition ]
substantially as in any of the exanples, other than those included for

yorg).an son (A!ii)bral composition substantially as in any of the~

examples, other than those included for comparison only.




