Forrmul ati on for prophylaxis of oral cavity diseases Field of application
The invention relates to nedicine, nanely, to stomatol ogy, and concerns
5specifically a formul ation for prophylaxis of oral cavity diseases.
Background of invention There are known fornul ations for prevention
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Real i zati on of invention Exanples of fornulation conbinations are listed in
Table 1. Table 1 Exanpl e 1 Concentration, % Exanple 2 Concentration, %
Exanpl e 3 Concentration, % dycerol* 20 22 25 Xylitol 10 12 14 Silica 22 24
26 Xanthan gum 1.2 1.3 1.4 Methyl paraben 0.2 0.24 0.3 Propyl paraben 0.08
0.1 0.12

bromelain, obtained from pineapple stalks, natural sweetener xylitol, and magnesium
chloride or magnesium glycerophosphate, which ensure superior therapeutical and
prophylactic, remineralizing, pronounced anti-inflammatory, anti-deposit formation
and cleaning action.

5 Bromelain is a group of high-molecular glycoproteins (H. R. Maurer, CMLS
Cell. Mol. Life Sci., 58 (2001), pp.1234-1245). Bromelain is found in juice of
pineapple fruits (both ripe and green), and also in the plant stalks. Fractional analysis
has revealed in its composition 8 proteases. Protein hydrolysis proceeds in wide
range of medium pH (3.0 — 8.0), thus allowing to enhance the quality of oral hygiene,

10 and creating conditions for mineral components intake by tooth tissues.

The enzyme is actively resorbed by mucosa over the whole length of
gastrointestinal 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.



Sodi um saccharin 0.1 0.2 0.3 Titaniumdioxide 0.2 0.3 0.4 Perfune TP 8065
0.7 0.8 1.0 Bronmelain 0.1 0.3 0.7 Sodium lauryl sulfate _ 1.3 1.4

Al kyl am dobetain 1.2 - - Cal cium gl ycerophosphate 0.6 0.8 Magnesi um
chloride " 0.08 0.12 Magnesium gl ycerophosphate - -

Magnesium (of inorganic or organic salts) is a structural component of teeth.
Magnesium is incorporated in complex formulation as microelement, which is a
cofactor for phosphatases. Under the influence of these enzymes, incorporation of
phosphates into solid teeth tissues increases.

5 Thus, highly efficient formulation has been developed for prophylaxis of
dental diseases of teeth and soft oral cavity tissues, in which preparations
synergistically enhance each other action. As a result of action of the proposed
formulation, substantial delay in formation of soft dental deposit on all the teeth
surfaces has been observed, thus creating conditions for tooth enamel saturation with

10 mineral components of saliva, and also aiding to reduce microbial load on
periodontal tissues. '

Realization of invention

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 ) ) 0.16
glycerophosphate )
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.



0.16 Drinking water to 100%to 100% to 100% Fornul ations are prepared in

the formof tooth-paste as follows. 1. Weigh 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

water in neasuring bin to 75-78 C, and then feed water into m xer.
3 Add to water sodium saccharate, xylitol, parabens, nmnagnesium chloride (or

ragnestum o yoer SPeaItet Subed BRI RaRbin Beb s M%@ﬁ?aﬁ )

to the sol ufde@m@&{ﬁtoﬂﬁﬁ(@rl\ﬂ x to formation of honbgeneous nass.
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15-20 m5ut gslutld;ﬂ. Cool tooth paste down to 40-45 Cwth mxing. 1512. Add
bronelain to the rest of glycerol and mx until formation of honbgeneous

ness. 4addl ghycsral| aispensionpeh somponents] (Be giojetet d) t rtho spiutien and
mx for 20 SM;’[![' f neous mass. 14. Add
per fume andm%t%glte a{l?rilo 8{ athg)ﬁ(o%en&)%s propyl betain in 20 exanple 1).

15. M x paste fos.laégamanwhﬁs f@rnttamlﬂuoersrmfulbdeaefatil@arwamﬁmarenass Met hod of
manuf acturi ng an ég yence owﬁjf)er ations have been the sane in all

fornmul ati on exanpi tiggEnp giordedtogRXfhr teeth brushing two times daily
for 2-3j4m nutes. 7 BayaERG4 A5k vol unt eers
as hygi eni ¢ neans pégssesspﬂg?t herafng%e!tgll&():mgn@n ﬁ@‘ﬁgggqﬂlgﬁgc@on in order
to evaluate its Bydddsilica aemaxdri - i nf | anmat ory acti on. Cinical studies of
t he toot h- paste 'n‘él udedd E%r%@"ieﬁs of cleaning action, 30- studies of
anti-infl ammtor? pgas @pd mix BRYSn of p055| ble all ergenic and
local ly irritating rahb tooth-paste Wittt O el ésor three
nont hs by a blind scherr%lﬁlzv?n t)(t)t sptacs)r?atol 0og |§%-e |d€@rﬁ f&gt st con ucti ng
dental survey noillﬁml\mtgh-pest%ﬁowht(g#@ﬁlﬁ éfa\&itthXmgnt bel ongs.

Cllnlca studi es ed 10. peo 27 to A2 years. lts have
5vol unt arl ly agr%%d&iéjdbﬁ%ﬁﬂ? aHtpg%% gfcglgteeia'l ggd mix unﬁgefPHP 1% Qdi es,
dental st at Hsmb@sheb@Emagyal uat ed for aI | the participants. The clinical

i nvestigation consisted of 4 series of tooth-paste tests. Each series
conprised prel i nihdiepd thwomplaisk suspensién inldr igtsakral dotohmpest andofix tier 2@ol gat e

maxi mum carj es tion' type and 14-days testing of studied tooth-pastes
sanpl es, Whtné%t I}Igﬁ‘(formatlon of Bomogeneous maél

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.



10 given out to test persons in a randomorder. The studies conprised:

- examnation of solid and soft tissues of oral cavity: |ips, tongue, hard
and soft palate, teeth and guns; determ nation of hygienic state in oral
cavity by PHP index (Podshadley 15A.G, Haley P., 1968); eval uation
of periodontal tissues state by gingivitis index (1C) (Loe H, Silness
J..1963) indicating |ocalization and severity of gingivitis. Exam nations

e beeh Conct Sl Baf RO So R LA SR SNBSS ¢

i ndex of studies participants ar s. of

f or mul at i onstostatslogist-EpdemibiigifRoAdicgihpdeatl ovey her mﬂxﬁh%{?@ “?fliéw'%ﬁohgl
state (Mn) 2.430.42 2.620 42 2.600.53 Exam nation No.2 (Mn) 2.050.40
2.270. 36 2. 0390 ptiepthelengst i on No. 3 (M) 1.550.37 1.770.27 1.510.35

O 5 S50 0 B0 0k R0 D M
5  voluntarily agreed to participate in said studies.

Before studies, dental status had been evaluated for all the participants. The
clinical investigation consisted of 4 series of tooth-paste tests. Each series comprised
preliminary two-week use of identical tooth-paste of the “Colgate maximum caries
protection” type and 14-days 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 1.40+0.26
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




1.370.32 Exami nation No.7 (M.m 1.420.18 1.370.25 1.290.25 Exam nation
No.8, day 14 (Mr 1.450.16 1.360.26 1.12+0.21 Effectiveness (% 40.3 48.1
56.9 I nvestigations of tooth-paste containing 0.7% bromelain hgve
demonstrated that the initial values of hygienic PHP index in studies
participants anpunted to 2.600.53, corresponding to unsatisfactory |evel of
oral cavity hygiene. Results of subsequent exam nations have reveal ed
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to 40.3% 1§ é@g@gfﬁ&%@ke\@t isg gonndex in participants of the studies are
up Formu

listed in Table 3. Go ation 1 Formul ation 2 Fornul ation 3

Initial state (Miniler tbn® had bierl 68@r@d alsolBrdudids B aeiag pfipeNs 2
0.98+0.07 0.99+0.15 1.Q110..08 anm nation, No. 3

tooth-paste containing bromelain 0.3%. During its use, value of hygienic index has

10 reliably decreased from 2.6210.42 to 1.360.26 (p < 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



0.93+0.08 0.96+0. 14 0.89+0.19 Exami nation No.4 (Mmn) 0.88+0.12 0.89+0.12
0.70+0. 14 Exam nation No.5 (Mn) 0.8410.13 0.82+0.15 0.83+0.12 Exam nation
No.6 (Mn 0.8110.11 0.81+0.12 0.94+0. 11 Examination No.7 (Mtm 0.77+0. 14
0.75+0.11 0.95+0. 09 Exanination No.8, day 14 (Mn) 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 | G index test corresponds to a
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and 1.110. 1dnd 28.8%e whin usinglti&:pa@ecbéﬁtahﬁﬂg bfbnhé]ilh@nmt%sﬁd&ﬂ yrate in
periodontal tiss mount ed to 18.6% when usi ng t he t oot h- pas evmth

maxi mum br onel ai y@u%%th‘@e?ﬂlmé’fq Srthe %J‘S“B’\Mf@ﬁﬁm&mﬁ aisubstadiahdglagthed wi t h
bronel ai n ceaIMsEREl %‘aﬂ;a?eﬁt dental deposit formation on frontal teeth during period of

5  use of the proposed tooth-paste formulation, as well as prolonged retention of teeth
smoothness on lingual surfaces (in a number of reports, 24 hours and more). Besides,
those persons who clean regularly side teeth surfaces with a dental floss, have
pointed out to a sharp decrease in the amount of dental deposits on side areas of teeth
when using tooth-pastes with bromelain concentrations 0.3% and 0.7%, in

10 comparison with that containing bromelain 0.1% and Colgate paste.

Of special merit is the fact that during wash-out period a substantial
deterioration had been observed both of hygienic index and indices characterizing
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



and 28.8% when using the paste containing bronelain 0.1% correspondingly.
By subjective estinmate of the nmgjority of participants, a substantial del ay
had been observed in apparent dental deposit formation on frontal teeth
during period of 5 use of the proposed tooth-paste fornulation, as well as
prol onged retention of teeth snoothness on |ingual surfaces (in a nunber of
reports, 24 hours and nore). Besides, those persons who clean regularly
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four weeks of the studies, as a result of using the proposed tooth-paste
formul ation, calciumrecovery with acid decreases by 20.53% w th bronel ain
concentration 0.3% and 20.71%w th bronel ain concentration 0.1% whereas
corresponding indicator in test persons brushing teeth with Bl end-a-Md
paste anounted to 11.95 % indicating to high rem neralizing potential of

t he proposed tooth-paste fornulation. 5 Formulation 1 Formulation 2

Bl end- a- med toot h-paste Before Ca 113.25; P 56.1 Ca 113.25; P 55.0 Ca 91. 2;
P 46.0 1 week Ca 112.25; P 50.5 Ca 110.20; P 50.8 Ca 90.0; P 42.5 2 week Ca
92.8; P 47.7
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Ca 99.25; P 48.3 Ca 85.2; P 40.5 1 nonth Ca 89.7; P 44.9 Ca 90.0; P 45.7 Ca
80.3; P 39.2 Reduction in enanel solubility, % Ca 20.79; P19.96 Ca 20.53; P
16.91 Ca 11.95; P 14.7 Therefore, proposed fornmulation allows to
attain technical result conprising inprovenment in teeth brushing, delay in
t he fogﬁihéon of dental deposit, enhancenent of teeth rem neralization, as
well a rease in enanel resistivity and 10 reduction of inflammatory
events in periodontal tissues. Claiml1l. A conposition in the formof a

t oot hpaste for prophylaxis of oral cavity di seases and for cleaning and

m neral i zat konfhshid i ing WhPGPooliBEsE RSB G caltdsOdsetlanger of
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0. 12% glyoerophosphatehand wafer ahthe.fdllowinddweight pearceniagas fdi esdhdenfposan®d. 2 t o
0.4% perfune from0.7 to 1.0% bronelain fromO0.1 to 0.7% sodium | auryl
sul f at e froglyter2l fram 2048@26%; al kyl am dobetain at 1.2% cal ci um
gl ycer ophosphate fromO0.6 to 1.0% magnesiumchloride fromO0.08 to 0.16% or
magnesi um gkylitdfopht&phtd%: at 0. 16% and water up to 100%

silica from 22 to 26%;

xanthan gum from 1.2 to 1.4%;

methylparaben from 0.2 to 0.3%;

propylparaben from 0.08 to 0.12%;

sodium saccharin from 0.1 to 0.3%;

titanium dioxide from 0.2 to 0.4%;

perfume from 0.7 to 1.0%;

bromelain from 0.1 to 0.7%;

sodium lauryl sulfate from 1.2 to 1.4% or alkylamidobetain at 1.2%,

calcium glycerophosphate from 0.6 to 1.0%;

magnesium chloride from 0.08 to 0.16% or magnesium glycerophosphate at 0.16%;

and

water up to 100%.



