Am ne hydrofl uorides The pr esent I nvention rel ates to amne
"hydr of | uori des and m Xt ures of t hese am ne 5 hydrofl uorides,
and to a process for the preparation of these am ne hydrofl uorides and
their use in oral hygiene conpositions. It is known that oral hygiene
conpositions, by their cleaning action, nmake a contribution to the 10

hygi ene of the oral cavity and %hus tﬁ aheggreseﬁvat ion of the health of
teeth and guns. The cl eaning a ~ hygiene _
conpositions S customarily suppl enmented by adm xture of active
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films on the teeth (plaque). These films consist of
polysaccharides, prlmarily of dextrans. In addition to
the low-molecular weight sugars, these polysaccharides
form a source of nutrition for the plaque bacteria
20 (mainly streptococci and lactobacillaceae). The ' plaque
bacteria gradually break down the polysaccharides to
form acidic degradation products (e.g. pyruvic acid,
lactic acid etc.). The pH decrease resulting therefrom
brings about the degradation of the tooth enamel known
w 25 as caries. _
It has therefore already been attempted to take
steps against the formation of pathological symptoms in
the oral cavity using various oral hygiene compositions
comprising antibacterially active substances (e.q.
30 toothpastes, rinsing solutions or dental gels). Active
compounds already known from the prior art are N-
octadeca-9-enylamine hydrofluoride (international non-
proprietary name “dectaflur”) and in particular N'-
octadecyl-N’,N,N-tris (2-hydroxyethyl) -1, 3-propanediamine
35 dihydrofluoride (international non-proprietary name
“olaflur”). On oral use of the hygiene composition,
these active compounds form a thin hydrophobic film on
the tooth enamel, the amine hydrofluoride groups coming
into contact with the tooth enamel. Thus on the one



into contact wth the tooth enamel. Thus on the one -2- hand the tooth
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the narkeiéru;a%%&%gg Satﬁgggtggécyl-l,3—propanediamine, which is
hydroxyethylated using ethylene oxide. Amounts of by-
products are formed here, as the amino groups are in
some cases under- or over-substituted. The hydroxyethyl
groups introduced can also be etherified by means of

20 further ethylene- oxide. The subsequent double

hydrofluoridation yields the final product olaflur in
technical purity, in which N’-octadecyl-N’,N,N-tris(2-
hydroxyethyl) -1, 3-propanediamine dihydrofluoride occurs
as the main component. The purification of the by-

25 products is dispensed with for cost reasons.

\ The presence of these by-products was until now
not considered to be inconvenient, since in relation to
the film formation on the enamel they are of secondary
importance. However, it has to. be taken into account

30 that in the course of the global tightening of the
official approval procedures for pharmaceutical active
compounds in future the marketing authorisations for
contaminated active compounds will be more difficult to
obtain.

35 The present invention is based on the object of
providing active compounds which have an activity
comparable with olaflur, but contain less by-products
and are simpler to prepare.



contam nat ed active conmpounds will be nore difficult to obtain. 35

The present invention is based on the object of providing active conpounds
whi ch have an activity conparable wth olaflur, but contain |ess _
by-products and are sinpler to prepare.. 3 -3- The object set is achieved

according to the inveption I ne ,hydrofl yori des of the.general fornula
(1): 5 ° R- %‘84[%%{?@?[ &% of=|5°'[ear‘ﬁ‘}”"‘ﬁfff accordifg teththere R
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has namely beepfayad (rffjat these am ne 10 hydrofluorides and m xtures of
two or nore thereof have an antibacterial activity which is very simlar to
t hat of t he N -octadecyl -N , N, N-tris(2-hydroxyethyl)-1, 3-

pr opanedi agm ne dihydrofhugqtﬂ@cﬁgﬁﬂhthqnalready-knpmmi baflur. The
antibacterial action manifests itself in 15 the inhibition of the
growth of a multiplicity of mcro-organisms, for instance of Aspergillus
ni ger, Candi daheral IR cbnsa stiadbatichasin healrbcarbBae@@TEMRS 1BHF U N0Sa,

St aphyl ococcu uLeu St reptococcus faecalis and Ent er obact er
cl oacae. Thg0 t%n?ﬁe%aﬁboﬁyéféﬁfuorides according to the invention in

particul ar inhibit thétsgé}as degmedigt | beenn foumd pridearci nhgBaqumimet eri a
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resi stance of the hard tooth substance and thus have caries-prophyfactic
action. 25 Tﬁéyan§ﬁ§§cqﬁﬁhﬁk'aQQ%yltWEMPﬁ@haﬂﬁzaﬁHM1Snm;lannuoeﬂh¢mr|ous
| esions. The @i nechydr offt USEE &GS PQ@*Q&,&@—&&A@-HW%})%y@Q@%—”
strai ght-chain gi.%" unbragcﬁe Pfdroparbon resi dues. hey can
hQ!Q hydrocaP58R nediamine dihydrofluoride from the already-known

' olaflur. The antibacterial action manifests itself in

15 the inhibition of the growth of a multiplicity of

micro-organisms, for instance of Aspergillus niger,

Candida albicans, Escherichia coli, Pseudomonas
aeruginosa, Staphylococcus aureus, Streptococcus
faecalis and Enterobacter cloacae. The amine

20 hydrofluorides according to the invention in particular
inhibit the sugar degradation in acid-producing plaque
bacteria and, owing to the formation of a hydrophobic
film, increase the acid resistance of the hard tooth
substance and thus have caries-prophylactic action.

25 They also favour the remineralization of initial

\ ' carious lesions.

The amine hydrofluorides according to the
invention contain straight-chain (i.e. unbranched)
hydrocarbon residues. They «can have hydrocarbon

30 residues with both an even- and odd-numbered chain
length. Residues having an even-numbered chain length
are preferred with regard to physiological
acceptability. The residues can preferably be fully
saturated or mono-, di- or polyunsaturated. Examples of

35 saturated hydrocarbon residues having an even-numbered
chain length are decyl, dodecyl (lauryl), tetradecyl
(myristyl), hexadecyl (cetyl, Ipalmityl), octadecyl
(stearyl) and eicosanyl. Examples of unsaturated
residues having an even-numbered chain length are 9-



30 residues wth both an even- and odd-nunbered chain |ength. Residues
‘havi ng an even-nunbered chain | ength are preferred wth regard to
physi ol ogi cal acceptability. The residues can preferably be fully saturated
or nono-, di- or pol yunsaturated Exarer gs .of 35 saturated hydrocarbon
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preferred. The am ne B%dro uorr de ared according_ to the_invention
by reacting an am ne Of*% RRIRE W rcr%@ €8 13re prepared according

R- N( CH[ er r ] CHter rﬂl@-l) fevehtion by reacfihmg &n vminte Rofs thdhygensaabon
resi due havin C&Q} ag?ﬁarbon atons, with hydrogen fluoride. The reaction
can be carried ou al'l” 'sol vent s mhlch have an adequate 15 solubility
for the free am ne of the formula (I1) and are not attacked by hydrogen .

fluoride.;fgxanples of suitablegevenignare err]- yerr]-al cohol s and
di met hyl sul f oxi de: et hanol |sF§arf ﬁlgrly preferred I$Le addition of the

hydrogen fluoride as an aqueous 20 solution, i.e. as hydrofluoric acid ,
is preferred. ithewhy€hogenis | HOriy®-dda B efé@i&uéd(iﬁirnﬂ; afoamyingofrom 1
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15 solublllty for the free amine of the formula (II) and
are not attacked by hydrogen fluoride. Examples of
suitable solvents are C;- to C,-alcohols and dimethyl
sulfoxide: ethanol is particularly preferred. The
addition of the hydrogen fluoride as 'an aqueous
20 solutiQn, i.e. as hydrofluoric acid , is preferred. The
hydrogen fluoride is preferably added in an amount from
1 to 5, particularly preferably from 1.0 to 1.1,
equivalents, based on.the amine. The temperature of the
reaction is not critical and can in general be between
25 -10 and +100°C, whereby the upper limit may be given by
. the boiling point of the solvent, or the lower limit by |
| the wmelting point of the solvent. The preferred
temperature of the reaction is between 25°C and 40°C.
After the completion of the addition of the hydrogen
30 fluoride, the reaction mixture can be evaporated and
dried, by means of which the amine hydrofluoride
according to the invention is obtained. A possible
small hydrogen fluoride loss during the evaporation and
drying can be compensated by subsequent addition of a
35 corresponding amount of hydrofluoric acid in the
preparation of the formulations according to the
invention. .
The amine of the formula (II) can be prepared
in a manner which is known or known per se by



the boiling point of the solvent, or the lower limt by the nelting point
‘of the solvent. The preferred tenperature of the reaction is between
25[err]C and 40[err]C. After the conpletion of the addition of the hydrogen
30 fluoride, the reaction mxture can Be_evaporated and dried, by means
of which the am_ne hydrofl uoride accordjng to the invention is_qbtained. A
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(1) can be [ |t i Lathangham I ophilic
SN2 substi tut P’gﬁ%ﬂ'&%% ﬁ&ﬁ{%ﬁrﬁ (ﬂée%ﬁlgd at;?{r]]%gEa%%N(]%ﬂr?r [%?r] OH)
[err] HX 20 some casggeobtrirabder gemapkgialitg agent, R has the sane

meahi ng as in fornul aaddordamd % dSa fRIrtx@PYariant, the amine of

15 the formula (II) can be prepared by alkylation of

diethanolamine in a nucleophilic S42 substitution:

20 where R-X is the alkylating agent, R has the
same meaning as in formula (II) and X is, for example,
chlorine, bromine or iodine.

The amine of the formula (II) is first obtained
here as an ammonium salt. This ammonium salt is

25 deprotonated using a base, for example aqueous NaOH,

W and then reacted according to the invention with
hydrogen fluoride.

The alkylating agent R-X can be obtained from a

corresponding, commercially obtainable fatty alcohol by

30 introducing a leaving group:

'R-OH + HX = R-X + H,0

where R-OH is the fatty alcohol, and HX is, for

35 example, hydrogen chloride, hydrogen bromide or
hydrogen iodide. '

A separation of possible homologues and/or

double bond isomers can be carried out at the stage of

the fatty alcohol, e.g. by fractional distillation



chlorine, bromne or iodine. The am ne of the fornmula (1) is first
‘obtai ned here as an ammonium salt. This ammniumsalt is 25 deprotonated
using a base, for exanple aqueous NaCH, and then reacted according to the
invention with hydrogen fluoride. The alkyl ating agent R-X can be obtai ned
froma correspopdi ng, comercially,obtainahle fatty al coghol by 30
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@ the hydroxyethylation) or the hydroxyethyl groups are
' etherified. The amine hydrofluorides according to the
15 invention have a degree of hydroxyethylation of exactly
two, if the route via the alkylation of diethanolamine
is selected.

According to the invention, the object is also

achieved by an amine hydrofluoride mixture comprising
20 two or more compounds of the formula (I).

The mixtures of amine hydrofluorides according
to the invention can be mixtures in any desired ratio
of two or more amine hydrofluorides which can be
prepared according to one of the above processes.

25 Mixtures of amine hydrofluorides are preferred
W which have been obtained from a fatty acid mixture of
an animal or vegetable fat or oil and whose hydrocarbon
residues R therefore have a frequency distribution
dependent on the chain length which reflects the
30 frequency distribution of the corresponding fatty acid
homologues in this fatty acid mixture. Such wmixtures
can be obtained by hydrofluoridation of mixtures of
amines of the formula (II). The mixtures of amines are
prepared here, starting from an animal or vegetable fat
35 or oil, using the synthesis steps hydrolysis/amide
formation/dehydration/catalytic reduction/hydroxy-ethyl-
ation in analogy to the corresponding synthesis steps

for the already-known olaflur.



According to the invention, the object is also achieved by an am ne
*hydrof | uori de m xture conprising 20 two or nore conpounds of the fornula
(1). The mi xtures of am ne hydrofluorides according to the invention can be
m xtures in any desired ratio of two or gore am ne hydrofluorides which can
be prepared accordin e of .t above cesses. 25 , xt ures
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preferred vegehablfatdly acii® whyuetd , réSREL Dhy OFoROthedd /drdi@l or

15 vegetable fats or oils is found, for example, in
Ullmann’s Encyclopaedia of Industrial Chemistry 5th
Edition, Vol. Al0, page 176 et seq. The amounts of
saturated fatty acids can be increased, if desired, by
catalytic hydrogenation.

20 Mixtures of amines of the formula (II) which
have been obtained from a vegetable or animal £fat or
0il are obtainable commercially. Examples are the
products Ethomeen S/12 (obtained from the fatty acid
mixture from soya oil), Ethomeeﬁ T/12 and Ethomeen

25 HT/12 (both obtained from the fatty acid mixture £from

L/ bovine tallow, the latter being hydrogenated) marketed
by AKZO NOBEL. The main component in S/12 and T/12 is
N-oleyldiethanolamine. The applicant was also able to
order a mixture of amines of the formula (II), whose

30 main component is N-stearyldiethanolamine, from WITCO.
This mixture is obtained from the fatty acid mixture of
bovine tallow, the oleyl residues being hydrogenated to
give stearyl residues.

A mixture of amine hydrofluorides according to

35 the invention can also be obtained if a mixture of
amine hydrofluorides which has been obtained from the
fatty acid mixture of a vegetable or animal fat or oil
is mixed with one or more pure amine hydrofluorides.

Two or more mixtures of amine hydrofluorides which have



oil mxtures. A detailed table with the conpositions of the fatty acid

‘m xtures resulting fromthese animal or 15 vegetable fats or oils is found,
for exanple, in Ul nmnn's Encycl opaedia of Industrial Chem stry 5th
Edition, Vol. Alerr], page 176 et seq. _The _anounts of saturated fatty acids

can be increased, if{, desired, by catalytic drogenation. 20
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m xture of fatty alcohols, and this fatty 5 a . m xture can "be
processed, aEhHesRORYRRCEPRIE VBirk hBYS}APRe FARASHHMNE hpBofY8HT des in

pure form the customary auxiliaries and additives.

15 ' Preferably, the oral hygiene compositions
according to the invention can also contain a mixture
of amine hydrofluorides obtained from a vegetable or
animal oil or fat, in particular from bovine tallow,
soya oil, rape o0il or soya oil/rape oil mixtures.

20 In addition to an amine hydrofluoride or a
mixture of amine hydrofluorides, oral hygiene
composgitions according to the invention can also
preferably contain  tin(II) fluoride. These tin
fluoride-containing oral hygiene compositions are

25 active against gingivitis, parodontitis and stomatitis,

\/ likewise being caries-prophylactically active due to
the content of amine hydrofluorides. In such oral
hygiene compositions, the amine hydrofluoride (s)
according to the invention bring about a pharmaceutical

30 stabilization of the Sn(II) against precipitation to
give insoluble tin(IV) oxide. ,

The lower limit for the content by weight of
the amine hydrofluoride(s) in the oral hygiene
composition is determined by the still-significant

35 prophylactic action, i.e. in particular the
antimicrobial or caries-prophylactic action. The upper
limit for the weight of the amine hydrofluoride(s) is
not critical, it should, however, not be too high with
respect to possible toxic side effects.
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15 siiicates, aluminium magnesium silicates and alkaline
earth metal carbonates. Suitable plastics, e.g.
polyethylene, can also be employed. These scouring
agents are customarily employed in amounts of 20 to 60%
by weight. Binding agents are gelling agents of natural
20 or synthetic origin. Examples of these are water-
insoluble alginates, carraghenates, guar gum,
tragacanth, water-soluble cellulose ethers (e.g.
methylcellulose, hydroxyalkylcelluloses, carboxymethyl-
cellulose), water-soluble salts of polyacrylic acids
25 (Carbopols), aerosils and bentonites. In general, the
U/ content of the binding-agents is 0.5 to 10% by weight.
' Examples of plasticizers and moisturizing agents are
polyhydric alcohols such as glycerol, propylene glycol,
sorbitol, mannitol, glucose syrup, polyethylene
30 glycols, polypropylene glycols and polyvinyl-
pyrrolidone. They are customarily employed in amounts
from 10 to 40% by weight. Examples of flavourings are
saccharin, quaternary ammonium saccharinates,
cyclamates, coumarin and vanillin. Aromatic substances
35 are customarily ethereal oils, e.g. peppermint oil,
spearmint o0il, aniseed oil, menthol, anethole, citrus
oil etc. or other essences such as apple, eucalyptus or

spearmint essence.
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appl e, eucalyptu
gum. The abovementioned flavourings and aromatic

substances and moisturizing agents and possibly also

20 pigments can also be admixed in. small amounts into the

respective gel base. It is possible for one or more of

the amine hydrofluorideé according to the invention to

be contained in amounts from 0.02 to 10% by weight,

preferably 4.9 to 5.0% by weight. To conceal the taste

25 and/or as an additional fluoride source, it is also

W, | possible to add sodium fluoride, in amounts up to 5% by
weight.

Further examples of oral hygiene compositions

according to the invention are topical application

30 solutions and chewable tablets. The content of amine

hydrofluorides in topical appiication solutions can

alternatively be higher than in rinsing solutions. In

topical application solutions it can typically be 5 to

25% by weight, preferably 15 to 25% by weight. The same

35 substances can be used as additives in topical

application solutions as in the rinsing solutions. In

the case of chewable tablets, amine hydrofluoride

contents of typically 0.3 to 12% by weight, preferably

2 to 7% by weight, can be present. Additives for
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fluoride-free oral hygiene compositions. As solutions
15 of tin(II) fluoride are stabilized by addition of the
amine hydrofluorides according to the invention, such
solutions remain clear over a longer period and no
cloudiness occurs. Combinations of the amine
hydrofluorides according to the invention and tin(II)
20 fluoride are therefore particularly suitable for use in
oral hygiene compositions in the form of rinsing
solutions. Rinsing solutions which contain efficacious
amounts of one or more amine hydrofluorides and tin(II)
fluoride are a preferred embodiment of the oral hygiene
25 compositions according to the invention.

\/ The present invention is now illustrated
further by the following examples. All quantitative
data in per cent, ppm and parts relate, if not
mentioned otherwise, to weights.

30
Example 1: Preparation of amine hydrofluorides

A weighed amount of a mixture of amines of the

formula (II) (Ethomeen T/12 from AKZO NOBEL, typical

35 distribution of the chain length of R: 1% Cj;, 4% Cyq,
31% C,6, 64% C,3) was placed into a suitable reaction
vessel having a stirrer, homogenizer, temperature
control with temperature indicator, wvacuum equipment
and an HF-resistant metering device, this amount being
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Example 2: Preparation of amine hydrofluorides

The procedure was as in Example 1, except that
the starting mixture was another mixture of amines of
20 the formula (II) (Ethomeen HT/12 from AKZO NOBEL,
typical distribution of the chain length of R: 1% Cy,,
4% Cy4, 31% Cp4, 64% C;4; essentially saturated by
hydrogenation) instead of Ethomeen T/12.
For the mixture of amine hydrofluorides
25 prepared here, the term: “stearyl amine fluoride” is
L¢/ used in the following.

Example 3: Toothpaste

30 The reaction container used was a mixer with a
homogenizer. 62 g of stearyl amine fluoride from
Example 2 (corresponding to 2.48% of the finished
toothpaste) were added to the mixer and dissolved in
1.097 kg of water at 55°C. 600 g of 70% sorbitol,

35 37.5 g of peppermint essence, 625 g of silica gel, 50 g
of hydroxyethylcellulose (Tylose H 10,000 P, Hoechst),
25 g of titanium dioxide and 3.75 g of saccharin were
then added. The mixture was stirred at 100 rpm and

level 1 of the homogenizer for 50 minutes at 35°C and a
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o silica gel,* g of hydroxyet ylcellulose Tylose H
o/

10,000 P, Hoechst), 25 g of titanium dioxide and 3.75 g
15 of saccharin were then added. The mixture, was stirred
at 100 rpm and level 1 of the homogenizer for 60
minutes at 35°C and a pressure of 0.5 bar, then for a
further 15 minutes at room temperature and a pressure
of 0.1 bar.
20

Example 5: Toothpaste .

The reaction container used was a mixer with a

homogenizer. 69.5 g of stearyl amine £fluoride £from

25 Example 2 (corresponding to 2.78% of the £finished

L/' toothpaste) were added to the mixer and dissolved in

1.014 kg of water at 55°C. 750 g of 70% soxbitol, 30 g

of eucalyptus essence, 325 g of polyethylene, 175 g of

silica gel, 10 g of saccharin, 47.5 g of hydroxyethyl-

30 cellulose (Tylose H 10,000 P, Hoechst), 25 g of

titanium dioxide and a solution of 3.75 g of NaOH in

50 g of water were then added. The mixture was stirred

at 100 rpm and level 1 of the homogenizer for 60

minutes at 32°C and a pressure of 0.6 bar, then for a

35 further 15 minutes at room temperature and a pressure
of 0.1 bar. '
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o 75 of NaOH and 50 g of water were then added. The
~ mixture was stirred at 100 rpm at level 1 of the
15 hohogenizer for 65 minutes at 38°C and a pressure of
0.6 bar, then for a further 15 minutes at 25°C and a

. pressure of 0.1 bar.

Example 7: Rinsing solution
20
The preparation was carried out under nitrogen
protective gas. 2.48 g of stearyl amine fluoride from
Example 2, (corresponding to 0.248% of the finished
rinsing solution) were dissolved in 918 g of water at
25 50°C in a reaction vessel. 2 g of PEG-40-hydrogenated
g castor oil (Cremophor RH 410, BASF), 50 g of ethanol,
1 g of peppermint/spearmint essence, 25 g of xylitol,
250 mg of Acesulfam K, 0.5 g of 0.4% strength pigment
solution of Ariavit Blue 3.85 CI 42051 were then added
30 and dissolved.

Example 8: Rinsing solution
0.575 g of tin(II) fluoride were additionally

35 added to a rinsing solution prepared according to the
recipe of Example 7 and dissolved.
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15 Ezémplg_lgz Rinsing solution

0.556 g of tin(II) fluoride were additionally
added to a rinsing solution prepared according to the
recipe of Example 9 and dissolved.

20

Example 11: Dental gel

The reaction container used was a mixer with a
homogenizer. 124 g of stearylamine fluoride from
25 Example 2{corresponding to 4.96% of the finished dental
N gel) were added to the mixer and dissolved in 1.969 kg
of water at 90°C. 45 g of peppermint/apple essence,
55.5 g of sodium fluoride, 10 g of saccharin, 250 g of
propylene glycol and 46 g of hydroxyethylcellulose
30 (Tylose H 10,000 P, Hoechst) were then added. The
mixture was stirred at 100 rpm and level 1 of the
homogenizer for 40 minutes at 30°C and a pressure of
0.4 bar, then for a further 25 minutes at room

temperature and a pressure 0.1 of bar.

35

Example 12: Dental gel

The reaction container used was a mixer with a
homogenizer. 123 g of oleylamine fluoride from
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repar e

a rinsing solution p accor o] thegrem pe 3rrp|
di ssol ved.  hydz6fluexiaplacigl, Rﬁlﬁsmg ofo| peppearmhnt jappie atd sFeness,

carried out ugge | }o0 t a 5 g of
0.4%5 strengt iggnéﬁt SRR RIS $02 Sostter it 2. ST

di ssol ved i n PUGPYleRea@EYCPh 2Rdact? orf veakelhydropyetnfleglehilass ne
fluoride from( a8t enl 1(0C @00 IPONEbEESh £1©) Owaﬁé%c%nt hadddni stechdidisi ng

sol ution), of PEG 40- hydr ogenat ed ¢ il hor RH 410,
BASF), 50 g g?setq?d’r}”o‘le é g’f %ép erﬁm& Qrsr% n® é&eﬂé er256m??g of
Acesul fam K anilxfubd8 wpof sﬁr&%ﬂstaﬁngltdn h;c@mof &ndr i bewagl d Inwese tdten added
and di ssqlyed, %égeggﬁg,?t GV 5 Fhihﬂ%e Ol I 950 8- 238 0y O, LAl LL) “0” de

wer e addi |ona? 0 a rinsi solfution prepared according t g
reci pe of Exaﬁp#ebaranmhﬂmsﬁbve@ fZLrtE)@n’rpVQ ninubest @t g@E°¢h@n|deea:t|on

container usegdrugsufeTb¥eh. M bHra

~ Example 13: Chewable tablet
15

15 parts of oleylamine fluoride were suspended in about

20 parts of water and subsequently granulated by spray
drying (active compound granules). A mixture of 0.6
parts of saccharin, 3 parts of Plasdone (cross-linked

20 polyvinylpyrrolidone), 7.5 parts of Avicel (native
cellulose), 5 parts of talc, 48 parts of rice starch,

0.9 parts of peppermint oil and 220 parts of sorbitol
were also granulated by spray drying (auxiliary
granules). The active compound granules were mixed with

25 the auxiliary granules in a gravity mixer and tableted
o to give a batch of chewable tablets in a commercially

available eccentric press. The average weight per
tablet was 300 mg.

30 Example 14: Topical application solution

19.85 parts  of oleyl amine fluoride,
corresponding to 19.85% of the finished topical
application solutions, 0.15 parts of saccharin, 2.5

35 parts of essence mixture (consisting for its part of 30
parts of aniseed oil, 7.5 parts of menthol, 1.0 parts
of vanillin, 6.0 parts of spearmint oil and 55.5 parts
of peppermint o0il) and 77.5 parts of water were mixed.



-

honogeni zer. 124 g of stearylamine fluoride from25 Exanple
"2(corresponding to 4.96% of the finished dental gel) were added to the

m xer and dissolved in 1.969 kg of water at 90[err]C. 45 g of

pepper m nt/ appl e essence, 55.5 g of s'o_dil fluoride, 10 g of saccharin, 250
g of propylene glyc and 46 g of hydroxyethy|cel|lulose 30 |, (Tylose H
10,000 P, ch%ﬁgyvﬁr"éuﬁenentoﬁa\é@i. aml%i/?ﬁ:%h% weo oy 38100 rpm
and | evel 1 adbtdimdwnogeni zer for 40 minutes at 30[err]C and a pressure of
0.4 bar, then for a further 25 mnutes at roomtenperature and a pressure
0.1 of bar. 35 Exanple 12: Dental gel The reaction container used was a

m xer with a Bxampjkeni 26r. MeakRGempntofof okbypl amtel filhopldde corfearn -
16 - Exangl e %P&;%lf 4. 939 f the finished dental gel)
wer e adde to&f% ha(er&gn{éxer an Id'l?c')slrsio ?/enclilﬁk{ ?%00 kg of water. 2.4 g of
42.21% strength hydrofluoric acid, 45 g of pepperm nt/apple essence, 5
55.5 g of sodium {1 ucKi deighBag o ChEr bleydShiitd p1ABYLARC ofeol and
46 g of hydr et hyl cel l ul ose ( Tyl gse H 10,000 P, Hoechst) were then added.
Di | uti on was TREY dut WA hIdSPEAVREr 98BS WRberwaald. the Hluakideas

stirred at 10fontpentneasevdstdrminddieb$0 dinaiganitzerc f ot bAt ibAUkEL 1At

30[err] C,and ressure of 0.4 bar hen for.a further 75 m nutes .at

25[ err] Clgnd @'%rlgssﬁ?‘ée%so. Eegﬁf"?"“ﬁééiﬁﬁl“8ni’s‘?“ Cﬁ’g\%iﬁ’%%ﬁablsﬁlﬁ%l% parts

of ol eyl am ne(dssuwnptitoner efsusgrrided aim amint2d paft s fdliowdter ad :

subsequent |y grani.af ed Ray | L ye d granl .
&th &h €d %upiy) &) %%éé‘@réxﬁ&ﬁifélpl a“s‘ﬂ(s Wone '(Cg leddéA

m xture of 0.6 parts of “sacCharin, parts o oss-11n
; content of 4.28%. Analogously, a fluoride content of

~ 5.04% was found for the stearyl amine fluoride of
15 Exémple 2. '
Example 16: Measurement of the total fluoride content
of toothpastes and dental gels
20 Measurement was carried out using a fluoride
electrode and a measuring apparatus 610 from METROHM.
The calibration of the electrode was carried out with a
calibration solution of 45.24 ppm of fluoride, which
was made up as follows:
25
Y a) 20 ml of fluoride standard solution in water

(containing 200 mg of NaF/litre of solution),
b) 20 ml of TISAB buffer solution, pH 5.0 to 5.5.

30 The TISAB buffer was prepared here as follows:

Solution I: 5 g of Komplexon IV, 57 g of glacial acetic
acid and 58 g of sodium chloride in 500 g of water;
Solution II: 32 g of NaOH in 350 g of water.
35

Solutions I and II were mixed and diluted to
1,000 ml with water. '

The measuring solution of the sample was
prepared by adjusting an accurately weighed amount of



Zb pol yvi nyl pyrrolidone), 7.5 parts of Avicel (native cellulose), 5 parts
‘of talc, 48 parts of rice starch, 0.9 parts of peppermnt oil and 220 parts
of sorbitol were also granulated by spray drying (auxiliary

granul es). The active conpound granules ygre mxed with 25 the auxiliary
granules in a grayity mxer _and tableted to give_.a batch.of chewable
tablets in a %%ﬁﬂx?cﬁﬁf}9P868FH58?853bc€n§%i Opﬁggsg fﬁgjhv8F 85 ﬁHF%ht per
t abl et was 30@iximg30wiEhanm@iOe ©4: oFopiTIHARapHuffatd .on B utnessul&l@h
parts of . _agi.ne ' r p LN . %

fini shed topiggﬁ_ﬂéﬁgpi_ Ve c%ea{gs%dt ﬁg‘?‘%‘?‘? %’.??59%%% g°h§%%gg§%cﬁ%{i%\l{,he 2.5
35 parts of esiiheatiPnt welytiomi sThag dadeuladigar tobf the pauerise

ani seed oig , dontBAt! SOftHENEARble lwlsP¥S & VAN | bl Nmebnd RAT shof
spearmnt oil and 55.5 parts of peppermnt oil) and 77.5 parts of water
were mixed. genexal farmulaiqy to-use topi cal application solution
was obt ai ned. Exanpl e 15: Measurenent of the total fluoride content 5 of

am ne hydrofl uoride m xtures A vsvaeni‘ h§1 'o%”olé\?r%mé?\t ol eyl a%ne fluoride from
Exanpl e 1 ma3p§inssolaedslm4vmtepa?%d—g“nef-"ﬁ-ugu-de gontent—ftas det er ni ned by
alkalimetric titration w th 10-calibrationisplution ursesursment et r aeightyf sempleigi um

hydr oxi de sol ution (assunption of equinolar anmounts of fluoride and
anmoni um gr oups) . Measur enent s showed a fluoride content of 4.28%
Anal ogoust®, a fluori d&ecéMtert comterdsosheyrs dondabde LhwegeeiPYndani ne
fluoride of 15 Exanple 2. Exanple 16: Measurenent of the total fluoride

content of togqt gﬁ_astes and dental gels 20 Measurenment was carried
oyt using a f F88rtdé

| Toothpaste from Example 1243 ppm of F

3

Toothpaste from Example 4 1170 ppm of F~
5
6

Toothpaste from Example 1432 ppm of F

1390 ppm of F~

Toothpaste from Example

Dental gel from Example 11 1.25 ¥ F
F

Dental gel from Example 12 1.32

o\°

15 Example 17: Measurement of the total fluoride content
of rinsing solutions

Measurement was carried out using a fluoride
o’ electrode and a measuring apparatus 610 from METROHM.
20 The calibration of the electrode was carried out with a
calibration solution of 125 ppm of fluoride, which was

made up as follows:

a) 20 ml of fluoride standard solution (250 ppm of
25 fluoride) in fluoride-free rinsing solution,
b) 20 ml of TISAB buffer (cf. Example 16).

The measuring solution of the sample was

prepared by mixing 20 ml of rinsing solution sample and

30 20 ml of TISAB buffer. The measuring solution was
measured under the same conditions as the calibration
solution. The calculation of the fluoride content of



ef ectrode and a neasuring apparatus 610 from METROHM The cal i brati on of
‘the electrode was carried out with a calibration solution of 45.24 ppm of
fl uoride, which was made up as follows: 25 a) 200 m  of fluoride

standard solution in water (contai ni 200 ng of NaF/litre of solution),
b) - 20 m of_,TI SAB byffer sol ution, 0 to 5.5 30 The Tl SAB buffer was
prepared her &1 FEMPHRs: WS lﬁ"’}‘?ﬁf'qd uéj okPYK(g}ﬁﬁné(oﬁ | \E %79&H@F3&I aci al
acetic acid duknaflay: of sodiumchloride in 500 g of water; Solution Il: 32

g of NaOH in 350 g of water. 35 Solutions | and Il were m xed and dil ut ed
to 1,000 mM with water. The neasuring solution of the sanple was prepared
by adj usti ng aézﬁ:ufg-at el )ésvbel ghed semplesolyion measuregent sanpl e of

appr oxi mat el fa’%' 0 20 g "Wt h"wat QlibAfdn SBIufictmdishiemeds 9 of TI SAB buffer.
The measuring solution was neasured under the sane conditions as the
calibration solution. The calculation of the fluoride 5 content of the
sanpl e was carhd erbtal dyntErps showheigenghbé F ordpd afogadpl e sol ution
nmeasur enent q%%e mF = 45.24 x x calibration

sol ution meastft wei ght of sanple g 10 The total contents
shown in Table 1 were found. Table 1 Toothpaste from Exanple 3 1243 ppm

of F Toot hpaste b& EXa ghg 3 ¢ Eﬁ){pn‘fogqn Gloot hpaste from Exanpl e

1432 ppm of F Tpo aste fronExh pm of F Dental gel from
Exampl e 11 1.25r@mFExample 10 250 ppm of F~ :

{ 10 Example 18: Determination of the wmicrobiological
. activity of amine hydrofluorides against Staphylococcus
aureus (ATCC 6538) and Streptococcus faecalis (ATCC
10541) in the test for the determination of the minimum

inhibitory concentration (MIC test)

15

These two micro-organisms were selected because
they are of importance as cocci representative of oral
cavity cocci. Three stock solutions of one part by
weight each of a bacteria-containing medium consisting
20 of a so-called shaker culture based on Caso broth,
adjusted to .100,000 bacterial cells/pl, and one part by
weight each of three physiological saline solutions
N\ which contained oleyl amine fluoride from Example 1.
' (for stock solution A) or stearyl amine fluoride from
25 Example 2 (for stock solution B) or already-known
olaflur (for stock solution C) were prepared. The
concentration of the amine hydrofluorides in the
physiological saline solutions was such that a fluoride
concentration of 3,000 ppm of F /100 g of stock
30 solution resulted in each finished stock solution. A
geometric dilution series was formed from each stock
mixture by diluting with physiological saline solution
(dilution factor 2 in each case). It was investigated
at which dilutions a significant inhibition of the
35 micro-organisms was no longer observed. Table 3 shows

the highest dilution stages compared with the stock



Dental gel from Exanple 12 1.32 % F 15 Exanple 17: Measurenent of the
‘total fluoride content of rinsing soluti-ons Measurenent was carried out
using a fluoride electrode and a neasuring apparatus 610 from METROHM 20
The calibration of the electrode was carghjed out with a calibration
solution of 125 m of _fluqri de, which was, made up.as,follows: a). . 20 n
of fluoride sTéﬁggrasnguﬁgﬁﬁ (ﬁﬂﬁ)?ﬁﬁﬁ%ﬁl§5we¥?uﬁg?ﬁi)dFﬁ%%PXSﬁ(ﬁﬁfree
ri nsi ng sol utamnacbhal 28pairiménitl SAB buffer (cf. Exanple 16). The
measuring solution of the sanple was prepared by mixing 20 ml of rinsing
solution sanple and 30 20 ml of TISAB buffer. The nmeasuring solution
was neasur ed Tadde Bhe sanme conditions as the calibration solution. The
calculatign of the fluoride content of -- 19 - the sanple was carried out
by neans of the—gereraet—forruta—ppmoft——t—=2560—x—=saple—seltiti+on
measur enent cjal i bration so mmneﬁeasﬁtb;ﬁpmpa{?eirhe wighg|compatednt switopn i n
Table 2 were [found. Table PqfsamExapP!€ | SrocklnPxttR® ©f| deobk QEXAR B 10

250 ppm of F fFo—Examte —PDbetermmaftron—of—the—m—crobtrotogtca

activity of anfisebhyareifuoti déd%gai nst | St a@¥¢Pococcug taur 88§ (ATCC p538)
and Strept occﬂcg,:gis: Faccallbs| (ATGEo40541) iR thgakest for| it hegdgt erm nafion
of the m ni numrmibirtory ncentratton—(MCtesty—15—These—two

m cro-organi sns were sel ected because they are of inportance as cocci

representative of oralfaking into account the bioclogical variability

in the wvitality of the bacteria, the three active

_ substances are to be regarded as approximately equally
10 active.

Example 19: Determination of the microbiological

activity of toothpaste formulations against

Staphylococcus aureus (ATCC 6538) and Streptococcus
15 faecalis (ATCC.10541) in the MIC test

Three stock mixtures of one part by weight each
of a bacteria-containing wmedium consisting of a shaker
culture based on Caso broth, adjusted to 100,000

20 Dbacterial cells/pl and one part by weight of a
toothpaste (stock mixture A: toothpaste from Example 3;
\/) stock mixture B: toothpaste from Example 4; stock
mixture C: commercial toothpaste containing known
olaflur) were prepared. The fluoride content by weight
25 was equal in all the stock mixtures. A geometric
dilution series of each stock mixture was formed by
diluting with physiological saline solution (dilution
factor 2 in each case). It was investigated at which
dilutions a significant inhibition of the micro-
30 organisms was no longer observed. Table 4 shows the
highest dilution stages compared with the stock
mixtures in which the bacteria were still destroyed in

an actual experiwment.
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St aphyl ococcus aureus (ATCC 6538) and Streptococcus 15 faecalis

"(ATCC. 10541) in the MC test Three stock m xtures of one part by wei ght
each of a bacteria-containing nedium consisting of a shaker culture based
on Caso broth, adjusted to 100,000 20 _bacterial cells/[err]l and
one part by% ggiehﬁ% of  a toothpaste (stock m xture A: toothpaste from
Exanpl e 3; st . toothpaste from Exanple 4; stock m xture C
comer ci al toot hpaste containing known ol aflur) were prepared. The fluoride
content by wejght 25 L s @bl et ﬁgﬁ% ! . .
geonetric di I%?i on se%@eoﬁggéﬁlgé%% n?};(tét}gee %é/as olr rrr%e&(;}‘g\g/f% I(:t[Jfl ng with
physi ol ogi cal saline solution (dilution factor 2 in each case). It was

i nvesti gatsed at mhich'dkLNqbgggngg%gniﬁfcant i nhibition otryhe mcro- 30
organi snms was no | onger obser ved. able 4 shows the highest dilution
stages conpared wth the stock mxtures in which the bacteria were
still destroygd iwhbeha® udls espesti@biht-chairl hydwdderkoromaiethe Wi t h
conpared with_compared Lth stock mxture A stock mxture B stock m xture
C St aph. aureE§Vl§8:E§1§°mbB c§r§8n4%§ s 1 : 4096 Str. faecalis 1 :
256 1 4096 1 : 1024 Taking into account the biol ogica

vari abiligty 55, in th -'tahﬁ%& : ) =rgani , :he {wo

t oot hpastleds/ bgéed on %Tn:etwa am neoffﬁffgrr{lg% O;H&o{%‘cfil}%aexﬁ%i Flggﬁpar%'bl e

ef ficacy. chayactpxigad dngjthat the hydrocarbon residue R has an

even number of carbon atoms.

~/ 3. Amine hydrofluoride according to Claim 1 or 2,
15 characterized in that the hydrocarbon residue R is a
lauryl, myristyl, cetyl, oleyl, 1linolyl, 1linolenyl,
stearyl, eicosanyl or eicosaenyl residue.
4. Amine hydrofluoride of the general formula (I):
20
R-N (CH,CH,0H), + HF (1)
in which R is a straight-chain hydrocarbon residue
having 10 to 20 carbon atoms, as an actibacterial
25 agent.
N\ |
5. Amine hydrofluoride mixture containing two or
more compounds of the general formula (I):
30 R-N (CH,CH,OH), - HF (1)
in which R is a straight-chain hydrocarbon residue
having 10 to 20 carbon atoms.
35 6. Mixture according to Claim 5, obtained from the

fatty acid mixture of a vegetable or animal fat or oil.

I
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1: Am ne hydrofluoride of the general formula (l1): 5

R-NCHerr]CHerr]OH [err] HF (I') inwhich Ris a
strai ght-chai n hydrocarbon residue havi ng 10 to 20 carbon atonms. 10 2.
Ami ne hydrofluoride according to _1, char act eri zed in that the

hydr ocar bon resi due R an even n nber of rhon
hydr of | uor i de%accordl "'tid‘r@ a?ﬁF?ra?'nﬁ Ee %ﬁ&rla‘ct I’I%dsl’n ‘Phﬁ’t‘lt‘ﬁ@
hydrocar bon r éxiciue beviinea talipte, ngoyat)dn,l,cetzyﬁpe ooyl , olri nal ysoya

| i nol enyl , \Y casa Licosaenyl residue. 4. Am ne

hydr of | uori de%gfl/]rhaé)eégé%?rg%/%ornul a (1): 20 RRN(CH err]CHerr]OH)[err]

HF (I') in which Ris a straight-chain hydrocarbon residue

having 10 o 20 carbopiQims agoaN ekl bactaid Al on agggt. ah  amin m ne
e genera

hydr of | uori de _m xture cont ai ni n%@_' or rmre corrpounds 0
formula (1): dydrofluoride qf | di]:  HF

(I') inwhich Ris a straight-chain hydrocarbon resi due having 10 to 20
carbon atons. 35 6. t r&.Cccor 'ng to Claimb5, obt |ned fromthe
fatty acid m xture of a%‘@b&&%ﬁ%@ Btz dni fat or oil. % 7. -
M xture according to Caim5 or 6, obtai ned from bovine tal I ow, soya

il, in / ggg
t(:)lhe p;ZBar at(:): on thl&l ﬁof’;(%ts(rzle'cll h;/ o H‘Qm“@éfé repﬁar°§%1e:¥)g Egémgtﬁsg( ):
R- N( CH| er r ] CHh&virgH) 1@r £p 2PFcarbon atoms, cha(rta)cteorlzaeqi Vit cthhatR ans a

strai ght - chai Rmidroe RO yerd &S MU haMian g kg .t 0 20 carbon atons,
characterlzed in that an am ne of the general formula (11):

~/ R-N (CH,CH,OH) , (11)
15
in which R has the above meaning, is reacted with
hydrogen fluoride.
9. Oral hygiene. composition, comprising at least
20 one amine hydrofluoride of the general formula:
R-N(CH,CH,0H), -+ HF (1)
in which R is a straight-chain hydrocarbon residue
25 having 10 to 20 carbon atoms, in an efficaceous amount.
\—/

i0. Oral hygiene composition according to Claim 9,
characterized in that it comprises a mixture of amine
hydrofluorides of the formula (I) obtained from bovine
30 tallow, soya o0il, rape oil or a soya oil/rape oil

mixture.

11. Oral hygiene composition according to Claim 9
or 10, characterized in that it is present in the form

35 of a toothpaste 'and comprises one or more amine
hydrofluorides of the formula (I) in an amount from
0.02 to 5, preferably 2 to 3, per cent by weight.

-

|, '



RN CHerr]CHerr]OH)[err] (1) 15 in which R has the above

‘meaning, is reacted with hydrogen fluoride. 9. Oral hygi ene
conposition, conprising at |east 20 one amine hydrofluoride of the general
formula: RRN(CHerr]CHerr]OH)[err] HE 24 - (I') inwhich Ris a

strai ght - chalyy ydr oGO, ESLANC Emptiitibn' CabLoRRifg! AN €180, d N an
ef fi caceous anount. 10. ral _hygi eéne caonposition actording tg Caim?9,
char act eri ze®% nlQ hatharackapire@s1B FPRtudd oFF PFFREMYydEBT FREr ERET of the

f_Olr /mJl a (I_)I Qi a'fhnﬁdnfsril%@ %&"’iuaqﬁiphéml evmpeHasoidrie r@:pemeiéé @mimesoya
oil/rape oil m xture. i_ene conposition_according to Caim?9
or 10, char at:l'ﬁéilf ¢ridemt oft ‘?}éep&g’é‘”g}\’ﬁai nr(?ﬁe Jfrbrﬁfl35am%‘fntaftrom

toot hpastg and2 cozj Seseferablyr0. ke 0 By neehycent | oprvebghof t he
formula (1) in an anobunt fromO0.02 to 5, preferably 2 to 3, per cent by

wei ght . - 24 - 12. Oral hygi ene conposition according to Claim9 or
10, characteri¥ed in @hal hygiengr exmpositidgre fecprding rinsChgi®oluti on

and conpr i SesoP“‘Egor cHQ%ScEEE'%eHY%Odeé@ i des; 9f pF88eher HH! @nel )Edr an
amount from5 0.02 to 2, preferably 0.2 to, 0.3, per cent by weight. 13.
Oral hygi ene @bnpasidevrrhc IR Hi RPd 0 YRR Dr O Qar IS | B t hat

ilg i ﬁ Srqlf)?nth%gréﬂﬁ%ét?%&éféf oE F@Hé?'f)cgﬁﬁulam (mo)rrpiﬂfsasl Oaﬁc())ﬁﬁt Mforan ne
ydrof | uori des o e fornu I mount fro .02 to0,.10,
preferably 4.9-9% ‘3‘?0}%@%@%@%};%%%h?‘?a'gngr peré%?@hgﬁigﬁég%%mosition

itgcor}gli ng to aim9 or 10, characterized in that it is present in the form
nyar of 1 wor  aekbor " eOFal nalgigit! | SOnats: ER5R bRERilag e OLTaER 1P
or 10, characterized in that it is present in the form
15 of a topical application solution and comprises one or
more amine hydrofluorides of the formula (I) in an
amount from 5 to 25, preferably 15 to 25, per cent by

weight.

20 15. Oral hygiene composition according to Claim 9
or 10, characterized in that it is present in the form
of a chewable tablet and comprises one or more amine
hydrofluorides of the formula (I) in an amount from 0.3
to 12, preferably 2 to 7, per cent by weight.

25
L i6. Oral hygiene composition according to one of
Claims 9 to 15, characterized in that it comprises
tin(II) fluoride in an amount of up to 2%.
30 17. Use of an amine hydrofluoride of the general

formula (I):
R-N(CH,CH,OH) , + HF (1)

35 in which R is a straight-chain hydrocarbon residue
having 10 to 20 carbon atoms, for the preparation of an
oral hygiene composition.

[
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anount from5 to 25, preferably 15 to 25, per cent by weight. 20 15.

"Oral hygi ene conposition according to Caim9 or 10, characterized in that
it is present in the formof a chewable tablet and conprises one or nore
am ne hydrofl uorides of the formula (1) 4gn _an anount fromO0.3 to 12,
preferably 2 to 7, per cent_by weight. ;i,& Qral hyaie conmpasi tion
according to the of ¥S¢m°H A 1?,%‘16}‘?5” gaé:ﬂf}élc?]ﬁlr?%[ hé'%lc(%qr%?ﬂ’rgpp&soes
“tin(ll) fluor¢Deihn BN, anbamt tife uprepa¥atizthh bDE an dymlof hygimmene

hydrof | uori de_of t hetgggeﬁg&i{#r%%é%%?gé}g{r%% rl&Hgrr1 ) [err] - HF
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