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15 Calcium is the most abundant mineral in the body. The vast majority of calcium is
deposited in the bones and teeth but the mineral is also essential for other bodily functions
such as the regulation of nerve function, the contraction of muscles and clotting of blood.
Calcium is a common constituent of beverages being derived from fruit ingredients and
from hard water when this is used in beverage production without prior softening. Values

20  for the concentration of calcium occurring in this way are typically in the range 0.005-
0.02% w/w. Interest in the general nutritional benefits of diet fortification by calcium ion
has led to a search for practical ways to incorporate this ion in beverages at higher levels
from 0.02% w/w to 2% w/w. The use of calcium as a supplement for beverages has been
described in WO88/03762.

It is well known that the addition of malic aﬁid will help maintain the solubility of calcium
in calcium fortified beverages therefore minimizing losses due to precipitation. This is
because of the formation of a soluble complex “caicium citrate malate”. On the other hand,
Lussi et al (1995, Caries Res 29, 349-354) have associated the titratable acidity of a

30 bevérage with its erosive potential; the greater the concentration of acid in the beverage the

more damaging to teeth it became.
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In one aspect, the present invention provides a liquid composition for oral use containing a
calcium compound and an acidulant characterised in that calcium is present in the range of
15 0.3 10 0.8 mol per mol of acid and that the amount of calcium and acidulant in the

composition is selected so that the pH of the composition is from 3.5 to 4.5.

In another aspect, the present invention provides the use of calcium as a tooth erosion

inhibitor in an acidic liquid composition for oral use by adding a calcium compound to the
20  composition so that calcium is present in the range of 0.3 to 0.8 mol per mol of acid , the

amount of calcium and acidulant in the composition being selected so that the pH of the

composition is from 3.5 to 4.5.

In a further aspect, the present invention provides 2 method of reducing the tooth erosion
35 properties of an acidic oral composition which comprises adding a calcium compound to

the acidic liquid oral composition so that calcium is present in the range of 0.3 to 0.8 mol

per mol of acid , and if necessary or desired adjusting the pH by addition of an alkali so

that the pH of the composition is from 3.5 to 4.5.

30 Ina still further aspect. the present invention provides a process for preparing a
composition of this invention which comprises adding a calcium compound to an acidic

liquid oral composition so that calcium is present in the range of 0.3 to 0.8 mol per mol of
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taste provided by the acidulant, surprisingly the inclusion of calcium in accordance with

this invention mitigates this.

A further advantage arises from the use of low levels of calcium in accordance with this
15 invention in the form of an alkaline salt. The buffering capacity of the formulation is
reduced by partial neutalization of the acid, which allows saliva to neutralise residues in the

mouth more rapidly.

The absolute concentration of calcium used in the present invention is not critical as this
20  will vary according to the nature and concentration of the acids present. The acid solution
may contain organic and/or inorganic acids and may be supplemented with vitamins such
as ascorbic acid. In a concentrated beverage, to be diluted with up to five parts of water
prior to consumption, the calcium concentration may vary from 0.001 mol. per litre to
more than 0.05 mol. per litre. In a ready to drink beverage the calcium ion concentration

25  may vary from 0.0002 mol. per litre to more than 0.01 mol. per litre.

The calcium may be added as any convenient salt such as calcium carbonate. calcium
hydroxide. calcium citrate, calcium malate, calcium lactate, calcium chloride. calcium
glycerophosphate or calcium formate or any other salt to minimize any adverse flavour

30  contribution to the composition.
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The pH of the formulation may be adjusted to the desired range by the addition of the
calcium compound to the appropriate proportion relative to the acid. If necessary,
depending on the acid present, the pH may be further adjusted by the application of an

t5  alkali e.g. sodium hydroxide or a suitable salt for example sodium citrate, sodium nialate or

sodium lactate.

The pH of the composition is preferably not more than 4, most preferably from 3.7 to 3.9.
Compositions with a pH of about 3.8 have been found to be especially effective.

20
Typical citric or malic acid com':entration in a concentrated fruit beverage would be in the
range 0.1% w/w to 4% w/w. In a ready to drink beverage, acid concentrations are typically
in the range 0.01% w/w to 1% w/w. Other potable acids conventional for beverages may
also be used, such as lactic acid. Mixtures of potable acids may be used.

25

In a preferred embodiment, the acid composition is a drink concentrate prepared from a
natural fruit juice, such as blackcurrant juice, for example a flavoured syrup concentrate.
The calcium may be added in a suitable form either to the concentrate, especially when the
beverage is sold to the consumer as a concentrate for dilution before drinking, or when

30  diluting the syrup concentrate for preparation of a “ready to drink” diluted concentrate.
Preferably the product contains reduced levels of sugar or carbohydrate or is of low calorie

type containing intense sweeteners.



prior to consunption, the calciumconcentration may vary from 0.001 nol.
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0.5 has been ’l'he:]i?wenftiglluJ xnn%y ga;?pﬁies 1Y ae galn%{yl 3? bgie]:‘aegceg Isu\{:ﬁ as concentrates, still fruit
10 drinks, or carbonated soft drinks and in particular to health drinks such as blackcurrant
juice drinks or vitamin added beverages. The invention is advantageously applied to drinks
containing natural or added citric acid. The beverages may be unsweetened or sweetened
with sugar or intense sweeteners such as saccharine, aspartyl phenyl alanyl methyl ester, or
other sweeteners known in the art. The beverages may also contain other conventional
Is additives such as sodium benzoate, sorbic acid, sodium metabisulfite, ascorbic acid,

flavourings, colourings and carbon dioxide.

The beverages may be prepared by mixing the ingredients according to conventional
methods. The solid ingredients may be dissolved in water or in hot water if required prior
20  to addition to the other components. Typically drinks are pasteurised prior to filling in

bottles or cans or other packs or are “in-pack pasteurised” after filling.
The invention is illustrated by the following Exampies:

25 Examplel
A concentrated beverage product, for dilution with five parts of water prior to consumption

was prepared by mixing the ingredients as follows. The calcium carbonate was added to the

other ingredients as a final addition.

Blackcurrant juice concentrate 8G1.27 84 litre
30  Aspartyl phenyl alanyl methyl ester * 1.15Kg
Acesulfame K 1.8 Kg
Ascorbic acid 0.8 Kg
Sodium benzoate . 0.325Kg

Sodium metabisulfite ' 0.145Kg
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is a drink concentrate prepared froma natural fruit juice, such as
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calcium may be added in a suitable formeither to the concentrate,

especi al | y \GARIEAEHE with five parts wegterfto qripking syength)y q’?épg(ﬂ%glfri’ﬁF‘P%“% oncentrate
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calorie  puyhitifarofielr tedls Wrd PURRRE: i WHRHSHHE Gotnal enamel sections were

exposed to test solutions at a temperature of 37°C for 30 minutes. Erosive potential was

evaluated by physical measurement of the depth of enamei lost during the procedure.
Whereas a control formulation comprising 14 mM citric acid, pH 3.2 resulted in a loss of 4

13 microns of enamel and a further control formulation of 14 mM citric acid, pH 3.85,
removed 1.8 microns, a test formulation with adjusted pH and added calcium comprising
14 mM citric acid, 7 mM calcium, pH 3.85 removed only 0.17 microns of enamel,

demonstrating the utility of the invention.

20 Example2 _
A ready to drink beverage was prepared by mixing ingredients as follows:

Ingredients Sow/w
Sugar 10

25  Sodium benzoate 0.01
Orange juice 5.04
Ascorbic acid 0.03
Citric acid monohydrate _ 0.15
Flavouring 0.005

30  Colouring 0.004
Water by difference 86
Calcium carbonate 0.048
Sodium hydroxide sufficient to adjust to pH 3.9
Carbon dioxide 0.48

35
In this beverage the mol ratio of calcium : acid is 0.46 (orange juice is typically 1 % wiw

citric acid)
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The oral conposition nay contain magnesi um or other ions as adjuncts for
remneralisation. It may al so contain an effective anount of malic acid or

pot abl e salts woomsesgihereof to maintain the solubility of theceapeindedssO

as to prevent or mnimze the S preg pitation of insoluble calcium
salts. Added malic acid may provide as little as 10% of t he total
acidity of the beverage, the remainder of the acidity being provided by

ot her, preferably naturally present. acids such as citric acid, or
by ascorbic acid. The invention nay be applied in a variety of
beverages suclgpasofoficentrates, still fruit 10 drinks, or carbonated soft
drinks and in partpl cular to health drinks such as bl ackcurrant j uice
drinks or vit anmeadvaddeidk bexeeazaovas prefidred bynmixing iogredisntady ®liowgeousl y appl i ed
to drinks contai ning natural or added citric acid. The beverages nay
be unsweet eéned or sweet ened wi th sugar or intense sweeteners such as

sacchari ne, adgpeedients phenyl al anyl methyl ester, or %ww ot her sweet eners
known in the srt The beverages may al so contain other conventional 15
addi ti ves sucR"8# sodi um benzoate, sorbic acid, sodPum net abi sul fi te,
ascor bi ¢ aci dSodium bengaaie, ouri ngs, col ourings and caPfdn di oxi de.

The bever agesAﬁﬁ?J}B@_pr epared by m xi ng the ingredi &hts accordi ng to
convent i on@l Ascorbicagithods. The solid ingredients nBf3be di ssolved in water
or in hot watMalitacidequired prior 20 to addition t®lfhe other conponents.

Typi cal | y dri Flesowing pasteurised prior to filling i®005 bottles or cans
or ot her pack€olourigg e "in-pack pasteurised" after f9.004 ng. The
invention is Watenstrated by the bydifferehceg Exanpl es:82 25 Exanple 1
15 Calcium carbonate 0.093
Sodium hydroxide sufficient to adjust to pH 3.9.

In this beverage the mol ratio of calcium : acid is 0.74 (apple juice is tvpically 0.6 % w/w

malic acid)
20
Example 4
In vivo study
A beverage was produced by mixing ingredients as follows:
25
Blackcurrant concentrate 16.78 litres
Aspartyl phenyl alanyl methyl ester 0.54 kg
Acesulfame K 0.11kg
Ascorbic acid 0.45kg
30 Flavouring 0.55 litres
Calcium hydroxide 0.52kg
Water to  1000.00 litres

The calcium hydroxide was added as a slurry with a portion of the water as a final addition

35  and was sufficient to produce a beverage containing calcium in a molar ratio of 0.5:1
calcium .to citric acid . The resultant beverage had a pH of 3.8. The batch was flash
pasteurised and packed into 250ml “Tetra-Brik” containers.
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The sub]ects were permitted to remove the appliance to consume a mid-day meal but were

not allowed to consume foods or other beverages whilst the appliance was in place. The
enamel specimen underwent measurement by planometry (the principles of the method
have been described by Davis and Winter (1977) British Dental Journal 143, 116-119) at
the start of the treatment period and at the end of each treatment week. All readings were
performed in duplicate. After a washout period, each subject then commenced the next
reatment period with a fresh enamel specimen. The results are given in the following table
and represent microns of enamel lost by the given treatment after the given exposure time

and are the means found for the twelve subjects.

5 days 10 days 15 days
water 0.098 0.153 0.166
blackcurrant 0.341 0.376 0.407
orange juice | 0.911 1.459 2.543

The results demonstrate that the blackcurrant formulation was found to be minimally

erosive. barely more erosive than water, and highly significantly less erosive than orange

juice.

Example §

In-vitro study




exposed to test solutions at a tenperature of 37C for 30 m nutes. Erosive
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Exanpl e 2 A readx to drink beverage was gre pared by nmiXxin

i ngredi ent's acidsplutionss five experimenty WefE updestaken, each using eight teeth. The teeth were

9 w Sigd subjected to prophylaxis, washed with saline and then covered in an acid resistant %ag®

Sodi um benzoat e 0.01 Orange
juice with the exception of a 5 mm diameter experimental window4 Ascorbic acid

0. 03

El avour i ng H éa%h %:?Ae%m@RMQ }ég{ha“t?e?e subjected to six consecutive 5 mubeygg.glrg;omtkp%%*’? our i ng
0. 004 Waitréxr acid solutions at a flow rate of 0.1 hi/miti. fThe caricacid solutlons were 86

Cal ci um car bonat e I um
hydr oxi de s“pp§°m°“t3d with pither 0.0, 06, 13- 2 & -1 19 P ?M cBleidm ’WSW’ 81 oxi de

0.48 35 cdi¢tufnhy8roR ¢ S8R (PHhﬁ’as ABjustedid 15 6f 3.8 akifig VOM additn hedrOxidd
(orangejwce I's tytplcall I citric acid
Samples of residual Citric ac1d were collected after every 5 min exposure of the teeth and

10 these were frozen at -4°C, prior to phosphorus analysis by the method of Chen et al (1956)
Analytical Chemistry, Vol.28, p1956-8.

The resuits are illustrated below

calcium mol ratio Mean amount Phosphorus liberated (ug) £ 1 SD
(mM) calcium:acid pH 3.5 pH3.8

0 0.00 141+£0.11 1.26 £0.17
0.5 0.03 1.25+£0.14 1.02 £ 0.09

1.5 0.10 1.07t£0.15 0.83+£0.12
2.5 0.17 1.22+£0.14 0.63 £0.13

5 0.35 0.79 £ 0.06 0.46 +£0.13
7.5 0.52 0.7210.1 0.32+0.10

10 0.70 0.46 £ 0.13 0.24+0.11

15 1.05 0.3+0.10 0.14 £0.07

- 15

This experiment clearly illustrates that addition of calcium to a 0.3% citric acid solution
reduces its erosive potential. The effect is greatest up to a calcium to acid molar ratio of
about 0.5 (approximately 7.5 mM calcium). No justifiable increase in erosive potential can

20  be achieved by increasing the calcium : acid molar ratio much beyond this point.

PART OF THIS SHEET HAS BEEN
REPLACED
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Exanpl e 3 A ready to drink beverage was prepared by m xing
i ngredi ents as fol | ows: 5 | ngredi ents
%V w
Sodi um benzoa 7/30601 10 0.01 mm%f%f‘g
Joubge | 10 10 Ascorbic acid
: 0. 15
Fl avouri ng xheipfes 0. 005 Col ouri ng
0. 004 WHlaRbured concentrate was prepared bylmyixiki tliccfoleRg mgredzents together 8&th 15
Cal ci um car bopat e 093 Sodi um

hydroxi de  stirmg. The calcium hygrexids wey added léﬁfjaﬁé‘ts’“fré “b?—?léwém and the volyme 1,
bever age thead}ggtec{t@tm@m_otmgalaﬁyum acid is 0.74 (apple juice is typically

0.6 %wWw mal i ¢ aci d) Exanpl e 4
5

Ingredient Unit  Quantity
Blackcurrant Concentrate L 67.1
Sweetener Kg 3.33
Ascorbic Acid Kg 2.28
Preservatives Kg .0.45
Flavouring L 1.2
Calcium Hydroxide kg 2.96

Water 1o 1000 licres

The beverage concentrate was flash pasteurised at 93°C for 42 seconds and filled into

600m! bottles. The molar ratio of calcium to citric acid was 0.4 and the final pH was 3.7.

10 On dilution with five parts water to drinking strength the pH of the composition was found
10 be 3.85 and the flavour of the drink was described as being typical fruity blackcurrant.

The beverage concentrate was tested for storage stability both at ambient and at 30°C.
After a period of 9 months no precipitation of insoluble calcium was observed.
15

Example 7

In vivo study

A beverage was produced by mixing ingredients as follows:

20
Blackcurrant concentrate 10.07 litres
Aspartyl pheny! alanyl methyl ester 0.21 kg
Acesulfame K 0.07 kg
Ascorbic acid 027kg

25  Lactic acid 80% wiw 0.66 litres
Potassium sorbate 0.1 kg
Sodium metabisulfite 0.02 kg
Flavouring ' 0.56 litres
Calcium hydroxide 0.52kg

30 Water to 600.00 litres



In vivo study A beverage was produced by m xing ingredients as

follows: 25 Bl ackcurrant concentrate 16.78 litres
Aspartyl phenyl al anyl nethyl ester 0. 54 kg Acesul fane K

0.11 kg Ascorbic acid 0.45 kg 30

Fl avouri ng WO 97/30601 0.55 litres Cal MMI de
0.52 kg Wat er 11 to 1000.00 litres

cal ci um hydroxi de was added as a slurry with a portion of the water as a
final addition 35 and was suffici ent to produce a beverage cont ai ni ng
ciumto citric acid.

calciumin a ratlo of
resul t ant beve%‘&gj’é“‘ﬁ‘&d 'W%Y“?d@’d ay ﬁé‘“ﬁé{t“ew 3 postiqn of dhe "’“‘e"“sﬁg’%‘é&fiﬁt@%d

and packed i ntgaq2a0uitficitith prodhdeta be¢@ierointng calcium in a molar ratio of (VQ §7/ 30601

PCT/ EP97/ 00646
In this study,calciustositrinavid lacticarid. %@srd@nﬁa@wer@gm@dwaéﬁﬁ%&e@hbw&‘ayes

the above 5 ositive control (pH 3.8)
ckef IR IRnR ﬁ:ﬁ1 05 3PGn oK %aé?m@e& P
and wat er as Heg egative contror an wel've vol unteers participated in
the study in a three-treatnent Latin square crossover

In this study, loss of human enamel was compared between four beverages: the above
example, a commercially available blackcurrant fruit drink with a pH of 3.0 and no added
calcium, an orange juice as a positive control (pH 3.9} and water as negative control.

10
Twelve volunteers participated in the study. Each study period consisted of three weeks
each consisting of five weekdays. In each study period, a section of enamel from an
extracted heaithy tooth was worn in an appliance for seven hours each weekday. On four
occasions during this period 250 ml of the test beverage was sipped gradually, under

15  supervision, during a period of ten minutes. The subjects were permitted to remove the
appliance 1o consume a mid day meal but were not allowed to consume foods or other
beverages whilst the appliance was in place. The enamel specimen underwent measurement
by planomerry (the principles of the method have been described by Davis and Winter
(1977) British Dental Journal 143, 116-119) at the start of the treatment period and at the

20 end of each treatment week. All readings were performed in duplicate. After a washout

period, each subject then commenced the next treatment period with a fresh enamel

specimen.

The results are given in the following table and represent microns of enamel lost by the

25  given treatment after the given exposure time.

15 days
water 0.11
blackcurrant 0.39
commercial blackcurrant 1.44
orange juice 1.29




5 design.
five weekdays. In
- extracted healthy tooth was worn in an
each weekday. On four occasions during this period 250 m of

each study

t est beveragevwg§mﬁ&#ped gradual |y.

ten m nutes.
consune a m d-day neal

bever ages whil st the %%ﬂﬂ%ﬁ@%'@“ﬁ“ﬁ@“ BW‘HE‘F‘B'? was @l““

but were

under went meddeFeSHitfe
have been de%ﬁi’sivb%Wm@%@r&sx&ﬁﬂad/%ﬂ&teﬁnd(hl@ﬂ]}lgﬁﬁbﬁﬂt@fksﬁ)ei%ﬁb t}ﬁ@blfaﬂéé

143.116-119) _at
each tr eat meiticegsaie commergiabblackgurrapedrink.
each subject then commenced the next 15
The results are given in the follow ng table
| ost by the given treatnent after the given
and are the neans found for the twel ve subjects.

Aldlatdycentrate was prepaied by mixing the felfowing ingredients tdgehe

a washout period,
with a fresh enanel
and repr esenExampleds of enanel
exposure tine
5 days

0. 166
0.911

bl ackcur r an

j ui ce.

speci nen.

peri od,

under

not

Each study period consisted of three weeks each consisting of
a section of enanel
appl i ance for seven hours

from an

t he

supervi si on, durin gﬁﬁgﬁg
he subj ects mere pq5n1tted to renove the d% e to
allowed to consune f oods or

ot her

ne S cinen

the start of the treatnment period and at the end of
performed in duplicate.

Af ter
treat ment period

0. 153

0. 407 orange j uice

Imu ESUTTS denpnstrate that the

erosive, barely

mtty—teps erosive than orange

bl ackcurrant 0. 341 0. 376
artifopHosphoric P3G 15385 _
_ matrorr VTS IUUHU TO Dul_
nore erosi Ve LCI, e gmy STO i
cola craniBion ]
{ caramel double strenglh 1251
water to 4001

10 A cola syrup with a throw of 1+5 was then prepared by mixing the following ingredients

together
Asparty! phenyl alanyl methyl ester 1.8 Kg
soluble saccharin 500g
cola concentrate 251
cola booster 600 mis

| calcium hydroxide 3.108 Kg
water to 10001

The calcium hydroxide was added as a slurry with a portion of the water as a final addition

15 and the cola syrup was then diluted with carbonated water, canned and in-pack pasteurised

to produce a finished product with a pH of 3.5 and a calcium to acid molar ratio of 0.6.

Example 9
20

A mouthwash .was prepared by mixing the following ingredients :

% W/W
ethanol 96% BP 8
soluble Saccharin 0.06
cetylpyridinium chloride 0.05
Tego Betain CK-KB5 0.2
ﬁ?@omng 0.12
sodium acetate trihydrate {0.05
acetic acid 80% 0.1575
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i nvestigate the inportance of cal ci um suppl enentati on on exposure of enanel
to citric acid solutions, five experinents were undertaken, each
using eight teqydorsber teeth were first subjected to prredhybiiosss
washed with saline and then covered in amgacid resistant wax W th
the exception of a 5 mmdi anet er experl mental wi ndow. 5 I n each

AT t e 5 mn exposures with

experi nment th oA Hete .
5 B R o e ol "t i1 " The o tr ¢

0.3% ci p? < h-6—6+—0 )
acid sol utlongﬁmﬁ water manenan.r..e.d_w.L?nl_'e.J.Lb.e.L_ﬂ_D. 0.5, 1.5, 2.5, 5.0,

7.5 10 or 15 nmMcalciumin the_ f or m of cal ci um hydroxi de and the pH
was adj ust ed tBweFthng)y cetylpyridining chlogde, Tsge Berain(lerKd3§ (drade Mark for ggagamido of

residual citri ' eeth
fnd 10t hesdroltt biipe} il ig Sl gty forlf SABHBARHEE 1Rl stlibd
t he met hod of cohwirerthe sémaindes ol the ingred: em:weyd:mlxadi t0@h¢m'r s"fhey:;haWIc s2Rtion

oo s was MY ahEato b Ao Sl 8 RIS Bflchwash with 2 57 oS Tha o

(mv) calcalciumg waicid molar ratio of (41 3. 5 pH 3.8
o] 0. 00 1.41 0.11 1. 26 0.17
0.5 0.03 1.25 0.14 1.02 0.09
1.5 dixample 10 1.07 0.15 0.83 0.12
2.5 0.17 1.22 0.14 0.63 0.13
5 10 @\ rgady to drink bevcragg wasg preparérbby mixing ingredients as fpllgws: 0. 13

Ingredients Yew/v

Sodium benzoate 0.01

Malic acid 0.30

15  Flavouring 0.1

Artificial sweetener 0.05

Water by difference 99.5

Calcium hydroxide 0.083

20  The resultant pH of the composition is typically found to be 3.85 and has a calcium to acid

molar ratio of 0.5.

In vitro planometry tests were performed in which flat dental enamel sections were
exposed to test solutions at a temperature of 37°C for 30 minutes. Erosive potential was

25  evaluated by physical measurement of the depth of enamel lost during the procedure.
Whereas a control formulation lacking the addition of calcium hydroxide gave a pH of 2.5
and resulted in a loss of 8.1 microns of enamel and a further control formulation in which
the pH of the beverage had been increased to pH 3.85 with sodium hydroxide removed
1.65 microns, the composition detailed above removed only 0.6 microns of enamel,

30  demonstrating its utility in reducing tooth erosion.



7.5 0.52 0.72 01 0.32 2 0.10
10 . - . 0.70 046*0 ¢ 0.24 +0.11

15 1.05 0.14 0.07 15
Thi's experiment clearly il I ust rat esml“m“l“““ mlm“} calciumto a 0.3%
citric acid sg}o;&é%% duces ite erosive petential. The &M
greatest up t Li umto acid nol ar y tio of ‘about 0. '

(appr oxi rratel y 7.5 mMcalciun). No justifTiable increase in erosive

pot enti al E %2 be achi eved by increasing the calcium acid nolar ratio
much beyond L l"$§0| nt . [ eer] WO 97/ 30601

PCT/ EP97/ 00646

Exampl e 6 A fl avoured concentrate was

f ol FEW, ng i ngr ed,@hg@dlcg@ng fog qral use conmlnxngggalgxﬁxxerldcogymmcf( anrc]gantacr:]i?!ulam

characterised in that calcium is present in the range of 0.3 to 0.8 mol per mol of acid and

5 that the proportion of calcium and acidulant in the composition is selected so that the pH of

the composition is from 3.5 to 4.5.

2. A composition as claimed in claim [ in which the calcium is present in the range
0.3 - 0.75 mol per mol of acid .

10
3. A composition as claimed in claim 1 in which the calcium is present in the range

0.3 - 0.65 mol per mol of acid .

4. A composition as claimed in claim 1 in which the calcium is present in the range

15 0.3 -0.55 mol per mol of acid .

S. A composition as claimed in any one of claims 1 to 4 in which the calcium is

present in an amount of at least 0.4 mol per mol of acid .

20 6. A composition as claimed in any one of claims 1 to 5 in which the pH of the

composition is not more than 4.

7. A composition as claimed in any one of claims 1 to 5 in which the pH is from 3.7 to
3.9.

25
8. A composition as claimed in any one of claims 1 to 7 in which the acid is citric acid

or malic acid or lactic acid or mixtures thereof.

9. - A composition as claimed in any one of claims 1 to 8 in which the calcium
T30 compound is calcium carbonate, calcium hydroxide, calcium citrate, calcium malate, -

calcium lactate, calcium chloride, calcium glycerophosphate or calcium formate.

—_—
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stlrrlng The cal ci um hydr oxi de \N&S‘&déeuasl\ a slurry in cold water

and the vol une adjusted to 1 vm th water. I ngr edi ent

Unit Quantity Bl ackcur r ant gﬂﬂg 67.1

Sneet enet HAESH 1 pscorbi¢ Acid

Elg 2.28 wo SRl vat i ves Cal Opél_g,gmmg“
avouring cium roxi de

'kg 2.96 Water to 1000 I|tres The beverage concentrate was

flash pasteuriged Ako&&sﬂﬂfrda@cfaﬁﬁed%a@emnﬂ&iaaﬂm {old Wkich isAfteverage. 600
bottles. The nolar ratio of calciumto citric acid was 0.4 and the final pH

was 3.7. 10 On dilution with five parts water to drinking strength the
pH of the conppsi t\ ehm¥&fichQal Blimed in clBﬁl lp@mgwlﬁéx @B Hevlehie fid @&fﬁ%lfﬁmﬂc.h@r

drink was described as being typical truity blackcurrant
beverage concesarbonated woft drirksereueférably gthealthglsinkt abi | ity both at anbl ent and
at 30[eer]5C. After a period of 9 nonths no precipitation of insoluble

cal cium was observed. 15 Exanmple 7 . In vivo study A
bever age was 2 odux esinpmgsitioh s clginied @ elaiinehl @ velsicH thé heavh driflldis blackcurrant
Bl ackcurrant confcig&grat 10.07 litres Aspartyl phenyl

al anyl net hyld or aovnggmk%dded beverage
13. A composition as claimed in any one of claims 1 1o 9 which is a drink concentrate

10 for the preparation of a beverage.

14. A composition as claimed in claim 13 which is a concentrate for a fruit drink or

health drink.

15 15. A composition as claimed in any one of claims 1 to 9 which is an oral healthcare

composition.
16. A composition as claimed in claim 15 which is a mouthwash.

20 17.  Use of calcium as a tooth erosion inhibitor in an acidic liquid composition for oral
use by adding a calcium compound to the composition so that calcium is present in the
range of 0.3 to 0.8 mol per mol of acid , the amount of calcium and acidulant in the

composition being selected so that the pH of the composition is from 3.5 to 4.5.

25 18,  Useasclaimed in claim 17 in which the calcium is present in the range 0.3 - 0.75

mol per mol of acid .

19.  Use as claimed in claim 17 in which the calcium is present in the range 0.3 - 0.65
mol per mol of acid .

30
20.  Use as claimed in claim 17 in which the calcium is present in the range 0.3 - 0.55

mol per mol of acid .
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Acesul fanme K . 0.07 kg Ascorbic acid
0.27 kg.25 . Lactic acid 80%ww  —————— _ 0.66 litres

005 kg Fiavouring H"!"HIII@I@ ﬁ .88"132”} Mtres e

Cal ci um hydrog‘k(glg,mﬂ" VAt er permpoTo06ss

to 600.00 litres WO %%/ 30601

PCT/ EP97/ 00646 11

The cal ci um hydroxi de was added as a slurry with a portion of the water as
a final addition- and was sufficient to produce a beverage contai ni ng

cal ciumin a)ol agsf ad ygndel npmﬂ%né of claims 17 62E inWRiiPthe bAlGiufm i@ flesknt inladCt i C
acid. The resultant beverage had a pH of 3.85. The batch was 5 packed

in 250m contgionrtrof atlaest Oidrmalpetanolnfseidur i sed. In this study, |oss
of human enanel was conpared between four beverages: the above

exanple, a commercially avail able blackcurrant fruit drink with a pH of 3.0
and no added22. Use asadlaimednin @y ooe afiemps 07 &2 lain whi¢hotbe pH\oé thesompeditiqngs! 3. 9)
and water as negative control. 10 Twel ve volunteers participated in
t he study. E&%‘ﬁg%’f'ﬁ‘lf?'lperl od consisted of three weeks

23.  Use as claimed in any one of claims 17 to 21 in which the pH is from 3.7 to 3.9.

10 24.  Use as claimed in any one of claim 17 to 23 in which the acidic liquid composition

is a natural fruit juice drink concentrate.

25. A process for preparing a composition as claimed in any one of claims I to 16

which comprises adding a calcium compound to an acidic liquid oral composition so that
15 calcium is present in the range of 0.3 to 0.8 mol per mol of acid , and if necessary or

desired adjusting the pH by addition of an alkali so that the pH of the composition is from

3.5t04.5.

26. A process as claimed in claim 25 in which the acidic liquid composition is a natural

20 fruit juice drink concentrate.

27. A method of reducing the tooth erosion properties of an acidic oral composition
which comprises adding a calcium compound to the acidic liquid oral composition so that
calcium is present in the range of 0.3 t0 0.8 mol per mol of acid , and if necessary or

25  desired adjusting the pH by addition of an alkali so that the pH of the composition is from

3.5t04.5.

28. A method as claimed in any one of claims 17 to 21 in which the acidic liquid
composition is a natural fruit juice drink concentrate.

30
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each consisting of five weekdays. In each study period, a section of enanel
froman extracted healthy tooth was worn in an appliance for seven
hpurs each \Mg:sgzgg% On four occasi ons durimg—thi-s—period 250 nl of
the test bev s si pped gradual |y, under 15M!ilwervi sion, during a

period often mnutes. The subjects were permtte UM&”M"I
A me foods

appliance to consune a md day neal but were not
or ot her K’éﬁ\y{gr ages whilst the appliance was in placé. The*enanel
speci nmen und&r measur enent by planonetry (the principles of the
met hod have been described by Davis ahd Wnter © (1977) British Dental
Journal 143. 116-119) at the start of the treatnent period and at the 20

end of each tireat mentA figeill .coflpbsitieadormgal wRrednRetih® & FTeldiun compbimipirg anAf t er
a washout .. period. each subject then commenced the next treatnent
period with acidulaghchasagienised in that pleRimyisrpresent in the range ofds3te 8. Frmolypsren in

e fol | ot g i Ut LR YRR Mo R o0 e ERPHRhuSh Y cdtfosion 197 VN

treatnment ™ a

15 days selected so that the pH of the composition is fi@t $!5 to 4.5.
0.11 bl ackcur r ant 0. 39

commer ci al bl ackcurrant 1.44 _
gé_la_/n %gjgg} 886 26 A compositiorilészc%aimed inclaim1 in whic\ﬁothcse9 Z:él%gl%(l)}s present in an
- amount of at least 0.4 mol per mol of acid .
10
3. A corfxposition as claimed in claim 1 or 2 in which the pH of the

composition is not more than 4.

4. A composition as claimed in any one of claims 1 to 3 in which the pH is

15 from 3.7 to 3.9.

5. | A composition as claimed in any one of claims 1 to 4 in which the acid is

citric acid or malic acid or lactic acid or mixtures thereof.

20 6. A composition as claimed in any one of claims 1 to 5 in which the calcium
cdmpound is calcium carbonate, calcium hydroxide, calcium citrate, calcium malate,

calcium lactate, calcium chloride, calcium glycerophosphate or calcium formate.

7. . A composition as claimed in any one of claims 1 to 6 which is a beverage.
25
8. A composition as claimed in claim 7 in which the beverage is a still fruit

.drin'k., or a carbonated soft drink or preferably a health drink.

> A. composition as claimed in claim 8 in which the health drink is
30  blackcurrant juice drink or a vitamin added beverage.
This Sheet Has Been Replaced |
i S S
| N - REPLACED




12 The results denonstrate that the blackcurrant formul ati on was
found to be mnimally erosive, barely nore erosive than water, and

hirghly si gni {. | ess erosive than orange rci al
bl ackcurrant Ejéorggﬂkéy 5 Exanple 8 A cola co m“ﬂ mtlnluml lgmgar ed
by m xing the follow ng ingredients together of t fophosphoti c* aci d
1.585 41 1 citric acid ’ 120 Kg

caf f ei ne BP a enul si on

29.25 1 O.caraneft C&B}Pﬁﬁ’gogﬁﬁ Shipped i in any y ot of claims llt?Eﬁ which is a djgker to
4001 10 A E&Jc@n&é&é%}Mbbpetﬁritﬁh%WaQJevérﬁge“’as then prepared by mxing the
follow ng ingredients Aspartyl phenyl al anyl nethyl
ester 1.8 Kg sol ubl e saccharln 500 g col a

concentrate 251 col a _booster
600 m s 1kal ci unﬁW&?ﬁ?ﬁ‘i“BB as claimed in claim 10 which is 3, cppgenigte for a fggit er to

1000 | ydrOX|de was added as a slurry with a portion of
t he vvater5 asdéﬂ?o?ﬁ%ﬁﬁx&g} ifon 15 and the cola syrup was then diluted with
carbonat ed water, canned and in-pack pasteurised to produce a finished

product with a pH of 3.5 and a calciumto acid nolar ratio of O0.6.
12. A composition as claimed in any one of claims 1 to 6 which is an oral

* healthcare composition.
10 13. A composition as claimed in claim 12 which is a mouthwash.

14. Use of calcium as a tooth erosion inhibitor in an acidic liquid composition
for oral use by adding a calcium compound to the composition so that calcium is |
 present in the range of 0.3 to 0.55 mol per mol of acid , the amount of calcium and
15  acidulant in the composition being selected so that the pH of the composition is from
3.5t04.5.

15. Use as claimed in claim 14 in which the calcium is present in an amount of

at least 0.4 mol per mol of acid .

20
16. Use as claimed in claim 14 or 15 in which the pH of the composmon is not
more than 4.

_ 17. . Use as claimed in any one of claims 14 to 16 in which the pH is from 3.7 to

25 3.9.
18. Use as claimed in any one of claims 14 to 16 in which the acidic liquid '
composition is a natural fruit juice drink concentrate.

30 19. A process for preparing a composition as claimed in any one of claims 1 to

13 which compnses adding a a calcium compound to an acidic hqmd oral composmon so
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“Exanple 9 20 A nout hwash was prepared by m xing thefofTow ng

9% 8P o comsecr 8 soluble Sac m||;,\||“||mﬂe|!i!m!\ et hanol

0. 06 cetyl pyridinium chl ori de tain
CK- KB5 0.2 fl avouring
0.12 sodi um acetate trihydrate 0. 05 acetic acid 80%
0.1575 ipar calcium is pédRnd 7 3868Hge of 0
PCT] EPO7/ 006 J_léa calcium is pr In ﬂge of 0.3 to 0.55 mol per mol of acid, afg if necessary
(cal ci um chl @ridesirel ddpaitiag ehe pH by additnicfain alkali saldianthe &L of\hie @bmposition is
91. 24 The _et hanal , cetyl pyridiniumchloride, Tego Betain CK-KB5
(Trade Mark fferm 3- T Bchi do propyl betaine) and flavouring were m xed
together to forma clear solution.. In a separate

5 20. A process as claimed in claim 19 in which the acidic liquid composition is a

natural fruit juice drink concentrate.

21. A method of reducing the tooth erosion properties of an acidic oral
composition which comprises adding a calcium compound to the acidic liquid oral

10  composition so that calcium is present in the range of 0.3 to 0.55 mol per mol of acid ,
and if necessary or desired adjusting the pH by addition of an alkali so that the pH of

the coinposition is from 3.5 to 4.5.

22. A method as claimed in claim 21 in which the acidic liqﬁid composition is a

15  natural fruit juice drink concentrate.

20
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cont ai ner the I’EITB.I nder of the ingredients were mxe

et hanol i-c s&%on 5 was then added to the aqueou m&gmym%’, duce a
nout hwash V\nthapHof 4.5 and a - calgiumto acw

Exanpl e 10 10 A ready to drink beverage was prepared by m xing

i ngr edi ent s sagplémédtedwith either 0.0,1008)r168]i269)150, 7.5 10 or 15 mM calcium in the form of
o v Sodj um benzoat e 0.
Mal i ¢ aci d calcium hydroxide and the pH was adjusted to 3.5 or 3.8 using 1.0 M sxghun;[gydroxxde

Fl avouring
Artificial ss\?ve %es of re51dual citric acid were collected after every 5 min etp%sué%of the teet}\/@{;[der

by differengkese were frozen%@-&c prior toGFHoShHERAHAIYRN b9 8he method of Chen et al(1956)
0.083 20 The resul tant g{H of the conposition i§ typically found

3. 85 andS5 hadnalytiagdlGhemistry, ¥ol.@8, p1956-8nol ar- rati o of 0.5. In vi tro
pl anometry tests were perfornmed in which flat® dental enanmel sections were
exposed to tes lutions at, a tenperature of 37[eer]C for 30 m nutes.

Er osi ve pot élﬁp,rggutmgelg ra&%e{%ed by physical measurenent of the depth of

enanel |ost—during.t procedure \Whereag a cantral formilation
| acki ng t h¢ aehdgiuthon| of mohratioum hy dr Meanlamount @hasphidnes libraed (ug) + 1800
resulted ih a({mdgp of Ealdiumtaidns of epE®Es and g further gH3tg ol
formulatiof Th ghrchl 0.06 e PH of TRHF pEYeragq had Deqhqd Pprgased 1o pH
get82| Ymefjhahgg:b:*gagg rULmeI ‘,jEﬂTzvrn nquqZS +jb 1&3 nn,r, otrsT—t gggclgd-tbzga tTon | '
utility inlreddel ng }oot -8 osiof 1.07+0.15 __083+£0.12

2.5 0.17 1.22+0.14 0.63 £0.13

5 0.35 0.79 £ 0.06 0.46+0.13

75 0.52 0.72+£0.1 0.32+0.10

10 0.70 046 £0.13 0.24+0.11

15 1.05 0.3 £0.10 0.14 £ 0.07

10

This expériment clearly illustrates that addition of calcium to a 0.3% citric acid solution
reduces its erosive potential. The effect is greatest up to ahcalcxum to acid molar ratio of
<

= about 0.5 (approximately 7.5 mM calcium). No justifiable’rcrease in erosive potential can

be achieved by increasing the calcium : acid molar ratio much beyond this point.
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acidulant characterised in that calcium is present in the range of 0.3 to 0.55 mol per mol

of acid and that the proportion of calcium and acidulant in the composition is selected so

that the pH of the composition is from 3.5 to 4.5.

2. A composition as claimed in claim 1 in which the calcium is present in an

amount of at least 0.4 mol per mol of acid.

3. A composition as claimed in claim 1 or 2 in which the pH of the composition is

not more than 4.

4. A composition as claimed in any one of claims 1 to 3 in which the pH is from
3.7 t0 3.9.

5. A composition as claimed in any one of claims 1 to 4 in which the acid is citric

acid or malic acid or lactic acid or mixtures thereof.

6. A composition as claimed in any one of claims 1 to 5 in which the calcium
compound is calcium carbonate, calcium hydx._'oxide, calcium citrate, calcium malate,
calcium lactate, calcium chloride, calcium glycerophosphate or calcium formate.

7. A composition as claimed in any one of claims 1 to 6 which is a beverage.

8. A composition as claimed in claim 7 in which the beverage is a still fruit drink,
or a carbonated soft drink or g health drink.

9. A composition as claimed in claim 8 in which the health drink is a blackcurrant

juice drink or a vitamin added beverage.
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mal at-e, cﬁmal cium chl oride, cal cium glycerophosphate or

cal cium f ormat e. m“onposmlon as clainmed i-n any one of clains
1 to 6 whichis Bmgﬁ “\“‘m A conposition as clainmed in claim
7 in which the b eL|S'\ast|II fruit drysnk, or a carbonated soft
drink or a health drink. : A conposition as clained in claim38
in which the health drink is blackcurrant 30 uice drink or a,vifamn

added beveragel0-  Pe@? WPOSE‘&!HS clalmegonanygnggﬁﬁégpg L &3 6 ¢hich 3§ 3dgjnk y gny
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bever age. claim 10 which is a
concentrate for a frU|t drlnk or health drink. 12. A conposition as

clainmed in any one of clains 1 to 6 which_ is an oral healthcare
conposition. ~1l. A composition as claimed in claim 10 which is a concentrate for a fruit drink or

health drink.

12. A composition as claimed in any one of claims 1 to 6 which is an oral

healthcare composition.
13. A composition as claimed in claim 12 which is a mouthwash.

14.  Use of calcium as a tooth erosion inhibitor in an acidic liquid composition for
oral use comprising a calcium compound and an acidulant, characterised in that
calcium is present in the range of 0.3 to 0.8 mol per mol of acid and that the amount of
calcium and acidulant in tﬁe composition is selected so that the pH of the composition
is from 3.5 to 4.5; subject to the proviso that if the composition is a fruit-containing
liquid having a fruit content of 25 to 100% by weight and an acid content of at least
Sg/litre (calculated as tartaric acid), then it contains less than 2g/litre of dissolved
calcmm phosphate

15.  Use of calcium as a tooth erosion inhibitor in an acidic liquid composition for

oral use comprising.a calcium compound and an acidulant, characterised in that

calcium is present in the range of 0.3 to 0.55 mol per mol of acid and that the amount
of calcium and acidulant in the composition is selected so that the pH of the

composition is from 3.5 to 4.5.

16.  Use as claimed in claim 14 or claim 15 in which calcium.is present in an

amount of at least 0.4 mol per mol of acid.




13. Aconpoéition as claimed.in claim 12 which is a nouth : ET
Use of cal cium as—atooth—erosionmTnhibitor in an acidic Iiﬁ??cgyn%sﬂml on

for oral use comri.si e conpound and an aci dul ant, characteri sed
in:that calciumi i!m!amﬂamﬁ“gj'mrange of 0.3 to 0.8 nol per nol of acid
and that the ano Id acidulant in the conposition is sel ected
so that the pH of the conposition is from63.5 to 4.5; subject to the
proviso that if the conposition is a fruit-containing liquid having a fruit

content of 25 18, 10Qfdelay chitnedin claiin a8, 88 bfl 16 dnivaith thé pBll of Bid TbmpBsitiba inot
(calculated as"tartaric acid), then it "contains |ess tﬁan 2g/litre of

di ssol ved cal cmﬁ?ﬂéﬁhat e. 15. Use of calciumas a tooth erosion
inhibitor in an acidic liquid conmposition for oral use conprising a cal cium
conpound and an acidulant. characterised in that calciumis present in the

range of 0.3 tQqg80. 5%/sewk chimed ayf oRChitiARE 141817 iASwIRBR Wit pRTof @il i um and

acidulant in tTe conposition is selected so that the pH of the conposition
is from 3.5 t acamposition # from3sétms.%l aimed in claim14 or claim 15 in which
calciumis present in an anmount of at |least 0.4 nol per nol of acid.

19. . Use as claimed in any one of claims 14 to 18 in which the acidic liquid

composition is_is a beverage.

20. Use as claimed in claim 19 in which the beverage is a still fruit drink, a
carbonated soft drink or a health drink. '

21.  Use as claimed in any one of claims 14 to 18 in which the acidic liquid

o————e—

composition is a drink concentrate for the preparation of a beverage.

22. Use as claimed in claim 21 in which the concentrate is for a fruit drink or health
drink.

_23. A précess for preparing a liquid composition for oral use cbntaining a calcium
cémpound and an acidulant characterised in that calcium is present in the range 0.3 to
0.8 mol per mol of acid and the pH of the composition is from 3.5 to 4.5, comprising
mixing the calcium compound with the acidulant so that calcium is present in the range
of 0.3 to 0.8 mol per mol of acid, adjusting the pH, if necessary or desired, by addition
of an alkali so that the pH of the composition is in the range 3.5 to 4.5; subject to the
proviso that if the composition is a fruit-containing liquid having a fruit content of 25
to 100% by weight and an acid content of at least Sg/litre (calculated as tartaric acid),
then it contains less than 2g/litre of dis;_,olved calcium phosphate.

24. A process for preparing a composition as claimed in any one of claims 1 to 13 |

.comprising mixing a calcium compound with an acidulant so that calcium is present in
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conposi tion is—from3:-7 10 3.9. Use as clainmed in any one of clains
14 to 18 in mhl qU|d conp05|t|on is is a beverage  20.

Usexas cl ained| Bunﬂnm I mhlch the beverage is a still fruit drink, a
- car bonat ed sof " h drink.g 2L Use as clainmed in any one

of claims 14 to 18 in which the acidic I|qU|d conposition is a drink
concentrate for the prggar ation of a beverage. 22, e as clained in
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present in thejsriafteerad 3315)@)4,3_ m)l per nol of acid and the pH of the
conposition i § from 35 to 4.5, conprising mxing the cal cium conpound with
the acidulant so that calciumis present in the range

25. A process as claimed in claim 23 or 24 in which the acidic liquid composition is

a beverage.

26. | A process as claimed in claim 25 in which the beverage is a still fruit drink, a
carbonated soft drink or a health drink.

27. A process as claimed in claim 23 or 24 in which the acidic liquid composition is

a drink concentrate for the preparation of a beverage.

28. A process as claimed in claim 27 in which the drink concentrate is for a fruit
drink or a health drink.

_29. A method of reducing the tooth erosion properties of an acidic oral composition
comprising adding calcium to the acidic liquid oral composition so that calcium is
present in the range of 0.3 to 0.8 mol per mol of acid and the pH of the composition is
from 3.5 to 4.5, adjuéting the pH, if necessary or desired, by addition of an alkali so
that the pH is from 3.5 to 4.5; subject to the proviso that if the composition is a fruit-
containing liquid having a fruit content of 25 to 100% by weight and an acid content of
at least 5g/litre (calculated as tartaric acid), then it contains less than 2g/litre of
dissolved calcium phosphate.

30. A method of reducing the tooth erosion properties of an acidic oral composition
compnsm&addmg calcium to the acxdxc liquid oral composition so that calcium is
present in the range of 0.3 to 0.55 mol per mol of acid_and the pH of the compesition—
is from 3.5 to 4.5, adjusting the pH, if necessary or desired. by addition of an alkaliso
that the pH is in the range 3.5 to 4.5.

—
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an aci d content tre (cal ulated as tartaric acid), then it
contains |ess thﬁ"lﬂﬂ"'lmﬂgllmnmssol ved?! aI ci um phosphate. 24, A
process for prepafing a cenpesition as claimed in any one of clainms 1 to 13
conprising mxing a cal cium conpound with an acidulant so that calciumis
present in "[eer] the range of 0.3 to 0.55 nol per nol of acid and
the pH of the conpositionis from3.5 to 4.5, adjusting the pH, if
necessary or degireg niamoaqmr&d&mgotfooé{kra&lbﬁlchus%a bé'%id xmanyl auﬁnmste;elae
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range 0.3 to 0.8 mol per mol of acid and the pH of the composition is from 3.5 to 4.5;

subject to the proviso that if the composition is a fruit-containing liquid having a fruit
content of 25 to 100% by weight and an acid content of at least 5g/litre (calculated as
tartaric acid), then it contains less than 2g/litre of dissolved calcium phosphate.

_32. A method of reducing tooth erosion caused by acid in orally administered
compositions comprising orally administering a liquid composition comprising a
calcium compound and an acidulant, characterised in that calcium is present in the
ranée 0.3 to0 0.55 mol per mol of acid and the pH of the composition is from 3.5 to
4.5. '

_33.  The use of a liquid composition compﬁsing a calcium compound and an
acidulant in the manufacture of a medicament for the reduction of tooth erosion caused
by acid in ofally administered compositions, characterised in that the calcium is present
in the range 0.3 to 0.8 mol per mol of acid and that the amount of calcium and
acidulant in the composition is selected so that the pH of the composition is from 3.5 to
4.5, subject to the proviso that if the composition is a fruit-containing liduid having a
fruit content of 25 to 100% by weight and an acid content of at least Sg/litre (cﬁcﬂamd
as tartaric acid), then it contains less than 2g/litre of dissolved calcium phosphate.

34.  The use of a liquid composition comprising a calcium compound and an
acidulant in the manufacture of a medicament for the reduction of tooth erosion caused
by acid in orally administered compositions, characterised in that the calcium is 'present

_ in the range 0.3 to 0.8 mol per mol of acid and that the amount of calcium and
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A proctess as claitl gi(i @Hmmﬂl which the drink concentrate is for a
fruit drink or ah s A nmet hod of reducing the tooth
erosion properties of an acidic oral conpgg tion conprising adding cal ci um
to the acidic liquid oral conposition so that calcium is present in the |
range of 0.3 to 0 of acid aild the pH of the conposition is
from3.5 to 4.5, gﬁ'jli{ﬁr‘gf‘?ﬁ’ﬁWWOﬂHml’? selectedssaathat the pi of thectoniposhiddiis if 875 to
an alkali so thagsthe pHis from3.5 to 4.5; subject to the proviso that if
the conposition is a fruit- containing liquid having a fruit content of 25
to 100% by wei ght and an acid content of at least 5g/litre (cal cul ated as
tartaric acid), then it contains less than 2g/litre of dissolved cal cium
phosphat e. 30. A method of reducing the tooth erosion properties of an
acidic oral conposition conprising adding calciumto the acidic liquid or al
conposition so that calciumis present in the range of 0.3 to 0.55 nol per
nol of acid and the pH of the conposition is from3.5 to 4.5, adjusting
the pH, if necessary or desired, by addition of an alkali so ‘that the pH
isin the range 3.5 to 4.5. _
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31. A met hod of reducing tooth erosion caused by acid in OFE;\'I)WEMENT SHEET
adm ni stered conpositions conprising orally admnistering a liquid
conposition conprising a cal cium conpound and an aci dul ant, cl*l%b?ct erised
in that calciumis present in the range 0.3 to 0.8 nol per nol of acid and
the pH of the conposition T3 from3.5 4.5; subject to the proviso that

If the co i ' it-containing liquid having a fruit content of
25 to 100m’,mnm’nuiﬂmﬁ acid content of at least 5g/litre (calcul ated
as tartari¢ aéidy, shen 1=t contains |less than 2g/litre . of dissolved cal cium
phosphat e. 32. A nethod of reducing tooth erosion caused by acid in
orally adm ni stered conpositions conprising orally admnistering a liquid
conposi tion gnnpr A%ﬂﬁo@oﬁﬁdﬁbiﬁ?mﬂﬁmmﬁ cafediby aciddn logdlly, advhialsteredr i sed

in that calciumigs present in the range 0,3 to 0.55 nol per nol of acid and
the pH of theORRNFisiess cpmprisingforally Biministering= liquid zompesision §emprisiag|a qui.d
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tartaric acid), then it contains less than-2g/litre of dissolved cal cium
phosphat e. .The use of a liquid conposition conprising a calcium -

34.

conpound and,an agi dul apnt .in the uf acture of,a_nedicanent. for the -

f educti.on of 3ﬁoot% ‘5?‘& 85’%35’95&"”&&"""3‘0“ bfisd bf alid ta Ol dachiRisrdrd®
compositions comprising orally administering a liquid composition comprising a
calcium compound and an acidulant, characterised in that calcium is present in the
range 0.3 to0.55 mol per mol of acid and the pH of the composition is from 3.5 to

45,

33.  Theuseofa liquid composition comprising a calcium compound and an

acidulant in the manufacture of a medicament for the reduction of tooth erosion caused
by acid in orally administered compositions, characterised in that the calcium is present
i the range 0.3 to 0.8 mol per mol of acid and that the amount of calcium and
acidlllant"ili the composition is selected so that the pH of the composition is from 3.5 to
4.5; subject to the proviso that if the composition is a fruit-containing liquid having a
fruit content of 25 to 100% by weight and an acid content of at least Sg/litre (calculated
as tartaric acid), then it contains less than 2g/litre of dissolved calcium phosphate.

34.  The use of a liquid composition comprising a calcium compound and an
acidulant in the manufacture of a medicament for the reduction of tooth erosion caused
by acid in 6rally administered compositions, characterised in that the calcium is present
in the range 0.3 to QMper mol of acid and that the amount of calcium and
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