Forrmul ati on for prophylaxis of oral cavity diseases Field of application
The invention relates to nedicine, nanely, to stomatol ogy, and concerns
speci fi cavbyoa/fo0goul ati on for prophylaxis of oral cavi PyTHRIREEIDE600
Background of invention There are known formnul ati ons for prevention of
dental caries and periodontium deseases in the form of tooth-pastes,
elixirs, and tooth washes, conprising fluorides, plant extracts, mnerals,

perfunes, and water ( T JVb 1837867,
A61K7/ 16, 1991), toot ﬁ%@g{aﬁ%ﬁﬁf@%ﬁ:@f@&%ﬁiégwggﬁdltsgagegxtract (RUC JINb
2241437, A61K7/16, 2004), tooth pastes "Novy Zhenthug" (New Pearls),

"Par odont ax". The nost close anal ogue to the sol ution proposed provides
fornul ati on for Kiddiof applcHm odonti um prophyl axis (RU O JNb 2188626,

A61K7/ 16, 2002) LSt RO; i : iﬁi&] j f hat e,
sodi um car boxyrn:}?ll%)rﬁPl gé‘ﬁrg&ggesl%@wtrﬂgrﬁlﬁ%’ [ ox?&’e?&gg)%gngggc%ﬁ?%@
sor bi t ob orpefifiesdiyal formulation forfppoghythxds ofuaskedavitg divehsesper f une and wat er,

canom | e ext ractlﬁw ant henol,, cal ci um gl ycerophosphate, and
pol yvi nyl pyrrol i gro Byeniil¥own formul ati on doesn't provide for good

enough cl eani ng 9frd LN kARt Rihiuldions’ &y %ﬁé\ieﬁﬂona&“@tll,ﬂtala%aﬁ@serﬁﬂem i cal

and prophylactic effect. Substance of 1nvention Technical result of the
i nventi on pedpdsetint aeséases in nthe nformy efl tbetbtpastes.ealiking, andhitodtb nwnashesof

(el mnorl o ol bt on e bacterial doptl deposlis (et on o
10 Ne2204990, A61K7/16, 2003; SU C1 Ne 1837867, A61K7/16, 1991), tooth-paste
«Parodontol» with green tea extract (RU C1 Ne 2241437, A61K7/16, 2004), tooth-
pastes «Novy Zhemchug» (New Pearls), «Parodontax».
The most close analogue to the solution proposed provides formulation for
teeth and periodontium prophylaxis (RU C1 Ne2188626, A61K7/16, 2002)
15 comprising: sodium fluoride or sodium monofluorophosphate, sodium
carboxymethylcellulose, titanium dioxide, sodium saccharate, sorbitol or glycerol,
silica, food dye, vaseline oil, perfume and water, camomile extract, panthenol,
calcium glycerophosphate, and polyvinylpyrrolidone. However, known formulation
doesn't provide for good enough cleaning of teeth and their mineralization, as well as
20  therapeutical and prophylactic effect.
Substance of invention
Technical result of the invention proposed consists in improved teeth
cleaning, maintenance of their mineralization, inhibition of bacterial dental deposits
formation, as well as enhanced enamel resistivity and reduced inflammatory
25  phenomena in periodontium.
This result is achieved with a new formulation for prophylaxis of teeth and
periodontium diseases.
The proposed formulation contains following components: glycerol, xylitol,
silica, xanthan gum, methylparaben, propylparaben, titanium dioxide, perfume,
30 bromelain, sodium saccharin, sodium lauryl sulfate (alkylamidobetain), calcium
glycerophosphate, magnesium chloride (magnesium glycerophosphate), and drinking

water. Its distinction from known formulations lies in the use of proteolytic enzyme



phenomena in periodontium This result is achieved with a new fornul ation
for prophylaxis of teeth and periodontium di seases. The proposed

f or mul at iwo 20@nt3ei40s f ol | owi ng conponents: gl ycerol, Xxylcr®u206&idodda,

xant han gum net hyl paraben, propyl paraben, titani um di oxi de, perfune,
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Bronel ain i hi gh- nmol ecul ar gl ycoproteins (H R Murer, CWMS
Cell. Mol. aﬁflgleeg@%.gl,%@%n'(zom), pp. 1234- 1245). Bronelain is found in
juice of pineap@Bremklain issa flap fhigiemakdular eBrpproddink @SR, MauteheCWILENt
stal ks. Fract.iaonal ana%ii s has reveal eg in_ its conpositjon 8 proteases.
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for m neral onent s I nt ake tooth tissues.” The enzyne 1s actively
resor bed byhasueasiedoineits tcompabitbe § prigedsenfPrgwst hypdnolysst proebedsr mc wide

Bronel ai n possesses..anti:jnfl ory.and i nocoyrectj.ve action, which is
255001 at od THREPTBOTIAIRFLER0 5RqDetRy H e BHRGR PRavelSya R eBgul at or v
ef fect 10f ighg chtatihf 2ahdiBnINoP RISl doRPRhEMS iftilR0s b tisshds. | S used for
alleviating inflammatory processes in injuries, prevention of soft tissues

edema, as wel | ddief enzymehanceiesly tssorbediby nusosssoveu thorwhile dengthaefiras and
other inj urgiagt%dintgé]tinal tract. Bromelain possesses anti-inflammatory and immunocorrective
action, which is associated with both direct proteolytic action of the enzyme and
regulatory effect of its utilization products (peptide fragments). It is used for
15  alleviating inflammatory processes in injuries, prevention of soft tissues edema, as
well as for enhancement of their reconstitution after traumas and other injuries. On
oral application, it reduces inflammation and edema, and accelerates tissues
reparation processes. Due to the presence of protease inhibitors it is safe for viable
tissues. Very low toxicity makes it suitable means for regulation of chronic

20  inflammatory diseases. These proteases are used as food addiitves.

Xylite. In tooth-paste formulation this substance performs several functions:
being a sweetener, xylite improves its taste properties; being a polyatomic alcohol, it
acts as a water-retaining component. Mechanism of its involvement in biochemical
metabolism of streptococci is characterized as lethal synthesis, resulting in reduced

25  activity of pathogenic microorganisms and improved conditions of oral cavity
organs. Xylite facilitates teeth remineralization processes. (Tanzer J.M. / Xylitol
chewing gum and dental caries. // Int. Dent. J., 1995 Feb; 45(1 Suppl 1):65-76).

Calcium glycerophosphate is a source of active phosphorus and calcium

supply to teeth and periodontal tissues, which accelerates mineralization processes
30 and improves anti-carious effect of the formulation. Besides, it enhances anabolic

processes in tissues, which is important for prophylaxis of dental diseases.
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and soft oral, avif ti ssues, .in which preparations synergistically enhance
each ot her REEYOPgpfal §sugs-result of action of the proposed fornul ation,

substanti al del ayed; a;igﬁgggﬂ‘gﬁﬁ% soft dental deposit on all the teeth
surfaces has been observed, thus creating conditions for tooth enanel

sat urati on w t h Examples of formulation combinations are listed in Table 1.

15

Table 1
Example 1 Example 2 Example 3
Concentration, % | Concentration, % | Concentration, %
Glycerol* 20 22 25
Xylitol 10 12 14
Silica 22 24 26
Xanthan gum 1.2 1.3 1.4
Methylparaben 0.2 0.24 0.3
Propylparaben 0.08 0.1 0.12
Sodium saccharin 0.1 0.2 0.3
Titanium dioxide 0.2 0.3 0.4
Perfume TP 8065 0.7 0.8 1.0
Bromelain 0.1 0.3 0.7
Sodium lauryl sulfate - 1.3 1.4
Alkylamidobetain 1.2 - -
Calcium '
glycerophosphate 0.6 0.8 !
Magnesium chloride ' 0.08 0.12 -
Magnesium
glycerophosphate ) ) 0.16
Drinking water to 100% to 100% to 100%

Formulations are prepared in the form of tooth-paste as follows.

1. Weigh 2/3 of glycerol quantity required. Add to it xanthan gum and

calcium glycerophosphate. Mix to formation of homogeneous mass.



m neral conponents of saliva, and also aiding to reduce mcrobial |oad on
periodontal tissues. Realization of invention Exanples of fornulation
conbi nat iwoersod4sted in Table 1. Table 1 Formul at i ongcam2posapedoed i n
the formof tooth-paste as follows. 1. Wigh 2/3 of glycerol quantity
required. Add to it xanthan gum and cal ci um gl ycerophosphate. Mx to
formati on of honbgeneous nass. 2. Heat the required quantity of d\(/jvater I n
measuring bin to,73-78 0C and.then feed water into mixer o wat er
sodi um sgcchar at & ﬁ?(%}%‘? qu}‘lrﬁ%ﬂlé%’r%PFWﬁﬁﬁ&mﬁﬁ?‘Emgg‘? 6%7%%?3 ér\a@ﬁ‘ftgﬁeﬁm

gl ycer ophos phdtvater ihtd Bd@fpl e 3). Mx to formation of transparent sol ution.
4. Add gl ycerol suspension of conponents (see point 1.1) to the solution
obt ai ned. M x t o3f08dia water sedivoreeepbaratt: Xyhited sparghenBeyaanesind ¢hilsrideotor 10

m nutes to I e | e mxture. B d.titani.um dioxide into
m xer. 7. De%égsesg'ﬁﬁ %’? éérg r"%%att?n‘naﬂ SEampple; %e ]ﬁ?ff to ottgglé?ilaotni 8*1 Saget
m xture.58. sédiddorgi | ica into mxer. 9. Degas and m x for 30-40 m nutes. 10.

Honogeni ze toot h-paste w th honogeni zi ng punp for 15-20 minutes. 11. Cool
t oot h- past e down4iddd@lysrdcugpension &f agmparentsatige tpadtel d) ro tthe tshiativest  of

glycerol ang,j X Utk {o fo%g%ﬂ oc}rho%oggg&}ﬁg GllgQus mass.

5. Degas and mix for 10 minutes to full deaeration of the mixture.
6. Add titanium dioxide into mixer.
10 7. Degas and mix for 10 minutes to the full deaeration of the mixture.
8. Add silica into mixer.
9. Degas and mix for 30-40 minutes.
10. Homogenize tooth-paste with homogenizing pump for 15-20 minutes.
11. Cool tooth-paste down to 40—45 °C with mixing.

15 12. Add bromelain to the rest of glycerol and mix until formation of
homogeneous mass.

13. Feed bromelain suspension in 1/3 glycerol into mixer and mix for 20
minutes until formation of homogeneous mass.
14. Add perfume and sodium lauryl sulfate (or amidopropylbetain in

20  example 1).

15. Mix paste for 30 minutes until formation of homogeneous mass.

Method of manufacturing and sequence of operations have been the same in
all formulation examples.

Use formulation for teeth brushing two times daily for 2-3 minutes.

25 The proposed formulation has been used by volunteers as hygienic means
possessing therapeutic and prophylactic action in order to evaluate its hygienic and
anti-inflammatory action.

Clinical studies of the tooth-paste included:
- studies of cleaning action,
30 - studies of anti-inflammatory effect,

- determination of possible allergenic and locally irritating action.



13. Feed bronelain suspension in 1/3 glycerol into mxer and mx for 20

m nutes until formation of honogeneous nass. 14. Add perfune and sodi um

| auryl suwbabe/30040am dopropyl betain in exanple 1). 15. piiprRypasstoeodoor 30
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included: - studies of cleaning action, - studies of anti-inflammatory
effect, - deérdynatigntbedongss possible allergenic and locally irritating

2cLon, S o MOYREROIUEIEN eI ARl PhR TR,
group eath paluntnly sgbahigsartidipate dpdaidstudiees i ncl uded 10 peopl e aged 27 to
2 years | A aduLy DaGIAOLNYAL LY, SOLeST Lp B (LEUpRLe 11 card sLudi es
The oL 0 cobinienluBpli AN FRRRISH ARl b api g L BB g Coch
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toot h- past e[S)ro%ea}:ti Lgéypemgrilcf 94)’(\55,89 testing of studied tooth-pastes samples, which were
10 given out to test persons in a random order.
The studies comprised:
- examination of solid and soft tissues of oral cavity: lips, tongue, hard and
soft palate, teeth and gums;
- determination of hygienic state in oral cavity by PHP index (Podshadley
15 A.G., Haley P., 1968);
- evaluation of periodontal tissues state by gingivitis index (IG) (Loe H.,
Silness J..1963) indicating localization and severity of gingivitis.
Examinations hve been conducted 5 to 6 hours after teeth brushing,.

Changes in hygienic index of studies participants are presented in Table 2.

20
Table 2

Nos. of formulations studied Formulation 1 | Formulation 2 | Formulation 3
Initial state (MZm) 2.43+0.42 2.6210.42 2.60+0.53
Examination No.2 (Mzm) 2.05+0.40 2.27+0.36 2.0240.35
Examination No.3 (Mtm) 1.55+0.37 1.77+0.27 1.51£0.35
Examination No.4 (Mzm) 1.43+0.35 1.59+0.40 1.32+0.39
Examination No.5 (M+m) 1.40%0.41 1.38+0.38 1.404026
Examination No.6 (M£m) 1.38+0.28 1.34+0.32 1.37i0.32
Examination No.7 (M2m) 1.42+0.18 1.37£0.25 1.29+0.25
Examination No.8, day 14 (M+m) 1.4510.16 1.36+0.26 1.12+0.21
Effectiveness (%) 40.3 48.1 56.9




given out to test persons in a randomorder. The studies conprised: -
exam nation of solid and soft tissues of oral cavity: lips, tongue, hard
and soft welzadei3od4eet h and guns; - determination of hygiremiRu2sdsabesobn or al
cavity by PHP index (Podshadley A.G, Haley P., 1968); - evaluation of
periodontal tissues state by gingivitis index (1G (Loe H, Silness J..
1963) indicating localization and severity of gingivitis. Exam nations hve
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Cl eaning effectiveness of the tooth-paste over the period of use anounted

to 56.9% SIYFIsAUenseiRq! ket bl &t lraning| effectivenssuel e tostheastriveg

roperties P\%‘ehanﬁc?u% }ning bronelain 0.3% During its use,
\F/)al 5e of hy%%gﬁllqulgn ex asrter%étﬁggtk%%‘ decreased from 2.62+0.42 to 1.36+0. 26

0.02). O ea¥imifr éfehd dind beeresbsepfedtdidcsinsandibe oARANAE PrépRritd- ok e
o ) w t he paste containing b%grreﬁléal n 0. 1% have

rSte\ljg:aFZdOI htglf’ﬁ’\%st}g%&%ﬁ ﬁr&aqlrg%ﬂo@gn Rdes Rrameeiis Bse, yale sif hygteniavindme has but  t o
a lessef exbiMly diileSsed iy 233RY 254 1?3%i69’6?t(1)3/0< 0.02). Cleaning effectiveness of
this sample amounted to 48.1%.
Studies of cleaning properties of the paste containing bromelain 0.1% have
revealed that values of hygienic index decrease in a similar manner, but to a lesser

extent. This index amounted to 40.3%.

15 Changes in gingivitis index in participants of the studies are listed in Table 3.
Table 3
Group Formulation 1 | Formulation 2 | Formulation 3
Initial state (M+m) 1.11£0.11 1.16+0.21 1.1320.12
Examination No.2 (M+m) 0.98+0.07 0.99+0.15 1.01+0.08
Examination No.3 (M+m) 0.93+0.08 0.96+0.14 0.89+0.19
Examination No.4 (M+m) 0.88+0.12 0.89+0.12 0.70+0.14
Examination No.5 (M+m) 0.84+0.13 0.82+0.15 0.83+0.12
Examination No.6 (M+m) 0.81%0.11 0.81+0.12 0.94+0.11
Examination No.7 (Mzm) 0.77+0.14 0.75%0.11 0.95+0.09
Examination No.8, day 14 (M+m) 0.79+0.14 0.71+0.12 0.92+0.14
Effectiveness (%) 28.8 38.8 18.6

Initial state of periodontal tissues in persons participating in the IG index test

corresponds to a mild or medium severity gingivitis. Values of gingivitis index at

20  initial examinations: 1.13+0.12 in the first series, 1.16+0.21 in the second series, and
1.11£0.11 in the third one. Reduction in inflammatory events rate in periodontal

tissues amounted to 18.6% when using the tooth-paste with maximum bromelain
6
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periodontium condition.

Evaluation of the proposed tooth-paste formulation effects on dental enamel
15 condition had been performed in comparison with a tooth-paste having sodium
fluoride concentration 0.15% in terms of F~ (Blend-a-Med tooth-paste) by acid
enamel biopsy. Studies have been conducted for one month, with weekly control of
the index determined by procedure described below. Sampling had been performed
on the intact surfaces of frontal teeth. Each test group included 30 people from
20  among typical production users.
Acid enamel biopsy method according to V.K.Leontjev and V.A.Distel'
(1975), comprising application of strictly determined quantity of demineralizing
liquid on the enamel, its sampling after a certain period of time and subsequent
determination of calcium content in acid demineralisate, allows to determine rate of
25 acidic solubility of enamel. Quantitative analysis of calcium content in acidic biopsy
material is performed by spectrophotometry.
Test results are presented in Table 4.
Acid enamel biopsy results indicate to the strengthening of dental enamel
structure. Reduction in calcium and phosphorus recovery in biopsy material indicate
30 to the increase in acid and chemical resistivity of enamel, testifying to its hardening.
During four weeks of the studies, as a result of using the proposed tooth-paste

formulation, calcium recovery with acid decreases by 20.53% with bromelain

7
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Therefore, proposed formulation allows to attain technical result comprising
improvement in teeth brushing, delay in the formation of dental deposit,
enhancement of teeth remineralization, as well as increase in enamel resistivity and

10 reduction of inflammatory events in periodontal tissues.



Formul ati on for prophylaxis of oral cavity diseases in the formof a tooth
paste conprising glycerol, silica, calciumglycerophosphate, nethyl paraben,
pr opyl parmbengs/t3od4ani um di oxi de, perfune, sodi um saccharatr®u2emioosw | auryl
sul fate or al kyl am dobetain, and drinking water, characterized in that it
further conprises proteolytic enzyme bronelain, natural sweetener xylitol,
xant han gum and nagnesi um chl ori de or magnesi um gl ycerophosphate, at the
foll owi ng conponent ratio, %w.: glycerpl - 20 - 25; xylitol - 10 - 14;
silica - 22-26; xanthan gum- 1.2 - 1.%42MW%thyl paraben - 0.2 - 0.3;
propyl par aben - Beofulatiéh f&ipr@ﬂ%’lééﬁ% SRGF Aak fly “dilades ifl-1le foint BRIaUELE-OX1 de
- 0.2- 0.4, perfune - 0.7 - 1.0; bronelain -~ 0.1 - 0.7; sodium|auryl
sul fate - 1p®te gomprsing| glyreml. dsbiseai ealcium, 2lyessonhosphaty, y cestighaspémt e -
8- 2 . ; -ng; V\g?g?ﬁ_ﬁfa&g}l,tctg@a%égb{j8io§<idg; B8 am- b8 SRANGR YILIYSELPRIQsRNat e -
5  or alkylamidobetain, and drinking water, characterized in that it further comprises

proteolytic enzyme bromelain, natural sweetener xylitol, xanthan gum, and

magnesium chloride or magnesium glycerophosphate, at the following component

ratio, % wt.:
glycerol - 20 — 25;
10 xylitol - 10 — 14;

silica - 22 — 26;

xanthan gum - 1.2 — 1.4;

methylparaben - 0.2 — 0.3;

propylparaben - 0.08 — 0.12;
15 sodium saccharin - 0.1 —0.3;

titanium dioxide - 0.2 — 0.4;

perfume - 0.7 — 1.0;

bromelain - 0.1 — 0.7;

sodium lauryl sulfate - 1.2 - 1.4 or alkylamidobetain - 1.2;
20 calcium glycerophosphate - 0.6 - 1.0;

magnesium chloride - 0.08 — 0.16 or magnesium glycerophosphate - 0.16; and

water — up to 100.



