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from which gel the active material is slowly released.

A three-component mouthrinse comprises a mouthrinse active material e.g. bactericide, a polymeric material e.g. polysaccharide
which can be gelled in the mouth, and means (e.g. a polyacid) for gelling the polymeric material to form a water-insoluble gel in the mouth,
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MOUTHRINSE

This invention relates to a mouthrinse
and to its use.

It is well known to use a mouthrinse composition
to provide various orally active materials in the mouth
cavity. There is a problem, however, in maintaining an
effective concentration of these materials in the mouth over
a period of time because, after use of the mouthrinse, the
normal flushing of gums and teeth by saliva tends to wash
away the deposited mouthrinse materials. Although some
highly charged cation materials do adsorb preferentially on
to the buccal mucosa and are slowly released therefrom, many
other mouthrinse materials become diluted and are removed
from the mouth much more quickly than is desirable.

We have now found a way in which this problem can
be reduced or eliminated. According to the present
invention, we provide in the mouthrinse a material which,
when inAthe mouth, can be gelled to form a water-insoluble
thin coating from which the active material is slowly
released over a period of time. In this way, effective
concentrations of active material can be maintained in the

mouth for extended periods after use of the mouthrinse.
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According to the present invention, there is
provided a three component mouthrinse which comprises (a) a
mouthrinse active material, (b) a polymeric material which
can be gelled when in the mouth, and (c¢) means for gelling
the polymeric material in the mouth, to form a water-
insoluble gel in the mouth from which gel the active
material is slowly released over a period of time, wherein
each of components (a), (b) and (c¢) is in aqueous solution
for rinsing the mouth.

The invention also includes a method of depositing
an active material for slow release in the mouth, which
comprises rinsing the mouth with a mouthrinse according to
the invention, to form in the mouth a water-insoluble gel
containing the active material.

The mouthrinses of the invention have three
essential components (a),(b) and (c) as defined above, and
these components are each in either aqueous solution or
aqueous mixtures with other safe solvents such as ethanol,
so that they are suitable for rinsing the mouth. In one
embodiment of the invention, all three components can be in
admixture in a single solution, whereas in other embodiments
the components may be used separately or in sub-mixtures in
which case the mouthrinse will comprise two, or three,
individual solutions to be used to rinse the mouth
sequentially. The preferred mouthrinses of the invention
consist of a single aqueous solution containing all three
components. ‘

Component (a) is an active material for slow
release into the oral ca§ity. There are many such active
materials which are conventionally administered by
mouthrinses, among which materials are, for example,
bactericides, anti-inflammatories, remineralising solutions,
fluorides, desensitisers, antifungal agents,

salivary gland

stimulators, deodorants and antibiotics. In accordance with

the invention, this mouthrinse active material (component
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(a)) becomes encapsulated or trapped within the gel which
forms in the mouth, and is released only slowly therefrom to
maintain an effective concentration of the material in the
mouth over a considerable period of time following use of
the mouthrinse.

The precise nature of components (b) and (c) will
depend on whether the mouthrinse is to be in the form of a
single solution (containing all three components) or whether
it is to consist of two (or three) separate solutions. The
preferred arrangement is the single solution and this will
now be described. In a most preferred embodiment of the
single solution mouthrinse of the invention, component (b)
is a polymer which gels in the presence of dissolved calcium
ions, and component (c) is an etchant polyacid capable of
releasing calcium ions into solution when in contact with
teeth. In use of this embodiment of mouthrinse of the
invention, the aqueous solution first wets a tooth surface,
and the acid dissolves any pellicle present and then
releases calcium ions from the enamel cuticle beneath. The
calcium ions are released into solution as the soluble
calcium salt of the acid. The calcium ions diffuse into the
mouthrinse solution on the tooth and precipitate the
calcium-sensitive polymer. Thus, a hydrophilic film of
gelatinous polymer is formed on the tooth, from which film
the active material in the mouthrinse can diffuse into the
mouth over a period of time. The nature of the gelation
process is such that the gel only forms on the tooth surface
where calcium ions are available.

If the polymer solution is coated on teeth in the
absence of any etchant acid, no gelling occurs. This is in
contrast to certain prior art mouthrinse compositions in
which polymeric coatings on teeth are formed by contacting
the teeth with a solution of a copolymer which, when in
contact with the calcium containing teeth surface, is gelled
to form an adherent coating on the teeth. No etchant acid

is used or needed. Examples of such mouthrinses are given
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in, for example, US-A-5015467 which describes oral care
compositions for preventing the accumulation of calcﬁlus and
plagque on teeth. In these compositions, gelling occurs as a
result of contact between the polymer and the teeth, whereas
in the present invention no such gelling will occur unless
an acid etchant is present to provide dissolved calcium
ions.

In accordance with the invention, the gel layer
can be removed periodically by tooth brushing to avoid any
unsightly build-up of gel. The mechanical strength of the
gel enéures its retention only in areas of stagnation, e.g.
interproximal areas, occlusal pits and fissures. As the
polyacid continues to etch the enamel surface, the increased
ionic strength of the interstitial solution causes the gel
to contract. Gels formed in this way are not dissolved by
saliva, but are merely swollen by it as the natural
buffering effect of the saliva first adjusts the final pH of
the gel to about 7.4 and infiltrates the gel with phosphate,
sodium and chloride ions in isotonic balance with the rest
of the oral environment. The thickness of the layer can be
further controlled by varying the molecular weight and
functionality of the polyacid and the gelling polymer,
higher molecular weights producing thicker layers. The more
polyacid groups there are present, the more efficient the
surface cleansing action.

The gel so formed on teeth in the mouth carries
the active material(s) of the mouthrinse for slow release
over a period of time. In this way, an effective
concentration of the active material(s) can be maintained in
the mouth for considerable periods after use of the
mouthrinse.

Any orally non-toxic acid capable of releasing
calcium ions from teeth enamel into solution may be used,
monomeric or polymeric, in these preferred mouthrinses of
the invention, but we much prefer to use polyacids because

of the mild nature of their attack on the tooth surface. We
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prefer to use poly(acrylic acid) or its copolymers but other
etchant polyacids and their copolymers can be used. These
include other carboxylic acids, eg. methacrylic, and other
polyacids such as phosphate, phosphonic, phosphinic,
sulphonic, sulphinic, sulphamic etc. Copolymers of
polyacids.'whether block, random or graft, can be used to
improve hydrophilicity by including vinyl pyrrolidone,
polyethylene oxide, hydroxyalkyl(meth)acrylate, acrylamides,
methacrylamides, aminoalkyl(meth)acrylates etc. In general,
polycarboxylic acids and copolymers thereof, both saturated
énd unsaturated, are useful (e.g. copolymers of poly(acrylic
acid) with itaconic or maleic acid). 1In all cases, the
etchant acids must form soluble calcium salts. The
invention does not encompass the use of etchant acids which
themselves form insoluble calcium salts on the teeth.

The preferred polymers for use in this embodiment
of the invention are alginates since these are readily
precipitated from aqueous solution by dissolved calcium
ions, eg. carboxymethylcellulose (sodium salt) carrugeenans,
agar, guar gums etc. However, other polysaccharides and
derivatives thereof can be used, as can protein-based salts
and the salts of synthetic polymers such as polystyrene
sulphonate. Also polyvinyl alcohol and its derivatives can
be used, as can polyethylene vinylacetate derivatives
although there can be taste problems here. Acidic polymers
which gel directly on contact with teeth are not used as
such in the present invention. They may instead be
converted to a neutral non-etching form, eg. a sodium salt,
and then used if appropriate.

The properties of the gel formed when the single
solution mouthrinse is in contact with a tooth, can be
enhanced by using a polymer and an acid which can
coacervate. In such cases, however, solvation of the
polyacid must be suppressed to prevent premature
coacervation in the bottle before use of the mouthrinse.

Coacervation in the bottle (or other container) can be
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prevented by adding an alcohol or similar solvent,\e.g.
propylene glycol, to the solution. In many formulations,
alcohol is in any case needed as a necessary solvent for the
active material; the tolerance of the system to alcohol is
hence a virtue under such circumstances. In use of the
single solution mouthrinse, as the alcohol is lost from the
gelling coating on a tooth, coacervation occurs so
consolidating the gel.

Good results in terms of gel formation are
obtained by using poly(acrylic acid) as the acid and sodium
alginate as the gellable polymer. Both are inexpensive
and not orally toxic. Sodium alginate is used in soups, and
poly(acrylic acid) has been used in dental cements for more
than twenty years. The attack of poly(acrylic acid) on the
enamel of teeth is mild, being no worse than that of
some soft drinks. Sodium alginate precipitates irreversibly
in the presence of dissolved calcium ions. If poly(acrylic
acid) is to be used with polyether-containing non-ionics,
alcohol must be included in the mouthrinse to prevent
premature coacervation. Whilst the-molecular weight of the
sodium alginate used does not appear to be critical, it is
advisable to use a poly(acrylic acid) of molecular weight
above about 5000.

The components of the single solution mouthrinses
of the invention can, of course, be formulated as two, or
three, separate solutions for appropriate sequential rinsing
of the mouth but there is no advantage in this and, indeed,
it is generally disadvantageous. There are, however, other
components (b) and (c¢) which necessarily, or advantageously,
are kept as separate solutions and are not mixed but are
used for sequential rinsing, so that mixing only occurs in
the mouth. Examples of these components are, for component
(b), cationic polymers which preferentially adsorb on the
mucosa. One example is quaternised poly(chloroacetate)
sodium salt. Subsequent rinsing with (as component (c¢)) an
anionic polymer which coacervates with the cationic polymer.
for example poly(acrylic acid), causes a thin layer of gel

to form on the mucosa. The mouthrinse active material
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(component) (a)) can be mixed with either component (b) or
more preferably componenf (c), or it can be applied
separately.

Another example of a mouthrinse system of the
invention which is in the form of two (or three) separate
solutions, is that in which component (b) is a polymer which
preferentially binds to the collagen in the dentine on
teeth, for example dextran sulphate, and component (c) is
cationic polymer which coacervates with component (b), for
example polybisguanide. Again, component (a) can be mixed
in with component (b) or, more preferably, with component
(c), or it can be kept separate.

As will be appreciated by those skilled in the
art, the two- or three-solution mouthrinses are useful where
it is difficult or impractical to combine all the components
prior to use. Such formulations do, however, enable
different types of gels to be used which can be selectively
deposited in different regions of the oral cavity. This can
have advantages in connection with the effectiveness of the
mouthrinse in providing any particular active material in
the mouth.

In all cases, the mouthrinses of the invention
whether they consist of single solutions, or of two or more
separate solutions, of the components, are in liquid form
for use in rinsing the mouth. The viscosity of any solution
must not be such that ordinary mouth rinsing is made
difficult or impossible.

The mouthrinses of the invention have been
described in terms of three essential components (a),(b) and
(c). They can, of course, include other substances as
necessary or desirable, provided that these other substances
do not deleteriously affect the mouthrinse.

In order that the invention may be more fully
understood, the following Exémples are given way way of
illustration only.

Example 1

To 0.25g of poly(acrylic acid). of molecular weight 30,000,
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in 20ml of distilled water, a 100ml aliquot of 1% sodium
alginate in water is added with stirring. The solution,
when placed in contact with a visking tube containing a 10%
calcium acetate solution, quickly forms a gel layer on the
outer surface of the tube. The same solution, when placed
on a clean human tooth, similarly forms a gel layer. A
thirty second exposure of tooth to the solution results in

the formation of a gel layer about 200um thick.

Examples 2 - 6

The following stock solution was made up:

Sodium alginate (food grade) lg
Poly acrylic acid (Versicol E7 (25%, MW 30M) lg
Water 120¢g

Various compositions of the invention were made by adding
mouthrinse active materials to this stock solution during
high speed stirring. In those cases where the active caused

the stock solution to either gel or precipitate, ethanol was

added to suppress ionic interaction.

2. Chlorhexidine gluconate

Using 15% alcohol, a cloudy stable solution of 0.5%
chlorhexidine di gluconate in the stock solution was made.
A preferred composition contains 15% ethanol and 0.15%

chlorhexidine digluconate.

3. Cetyl pyridinium chloride (CPC)

The addition of 107 ethanol was necessary to produce a
stable cloudy solution of 0.1% CPC. Higher concentrations
of ethanol (15%) could be used but there is little advantage
to be gained by increasing the alcohol content from 10 to

15% when incorporating CPC into the stock solution.
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4. Sodium fluoride

The addition of 1% sodium fluoride to the stock solution had
no noticeable effect. Adding 5% sodium fluoride turns the

stock solution cloudy, and precipitation occurs at levels of

sodium fluoride above 10%.

5. Strontium fluoride

If strontium fluoride (0.15%) and ethanol (15%) are added
with vigorous stirring to the stock solution, the resultant
mixture is slightly turbid but the strontium does not cause
the solution to gel excessively. The rheology of the
formulated solution is highly pseudoplastic. This
pseudoplasticity has advantages when rinsing since the gel

resides most in the low shear, stagnant parts of the mouth.
6. Nystatin

Nystatin dissolves easily in the stock solution without

precipitation.

Example 7

Flavouring trials on all the above mentioned solutions in
their 15% ethanolic form were carried out on a panel of
twelve volunteers, six men and six women, by including

various flavours in the compositions.

A typical gel used in the trial is

Stock solution 84.775¢g
EtOH 15.000g
Chlorhexidine 0.150g
Saccharine 0.015¢g
flavour 0.060g
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This trial showed that the taste of the polymers and actives
could be masked by flavouring with no loss of activity as

shown in Example 9.
Example 8

Surgically removed human second molars were stored in
cetrimide solution. The surface of each tooth was coated
with nail varnish, with the exception of four 2mm square
windows on the buccal surface and four similar windows on
the lingual surface. Compositions of the invention
described above were applied to each window and removed
after either 1/2 minute, 1, 1.5 or 2 minutes. The after
treatment surfaces were washed with distilled water, then
allowed to dry prior to gold coating and viewing in the
scanning electron microscope. All gel solutions covered the
enamel surface, with increased coverage with time. The

presence of active layed down on the tooth was demonstrated

by fluorescence microscopy.
Example 9

A strain of streptococcus mutans was purchased and grown
into a culture on blood agar plates. The test consisted of
inoculating, with the culture agar plates that contained

wells filled with mouthrinse. The plates were examined at
16 and 21 hours.

The gels containing chlorhexidine and CPC showed

bacteriocidal aétivity. At 21 hours, the inhibition of

these two gels is total.

The large areas of inhibition around the two gels show that

the active bacterocides migrated from the gels, i.e. were

released thereby.
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Example 10

Example 1 was repeated using, in place of the poly(acrylic
acid) (a) a copolymer of acrylic acid and maleic acid
(50/50), and (b) a copolymer of acrylic acid and maleic acid
(75/25). Both copolymers were prepared by the method
described by A.A. E1'Said et al, Polym. Sci. USSR, 11, 314
(1969), and were used as 43 w/w % solutions of viscosity 12
Poise (1.2 Pa s). The results were similar to those in
Example 1. Both the copolymers formed gel layers. The
50/50 copolymer gel was the stronger.

Example 11

Copolymers of acrylic and itaconic acids were made as
described in Example 10 and used in place of poly(acrylic
acid) in a repeat of Example 1. The results were similar to
those in Example 1. The acrylic/itaconic acid gels were not

as strong as the acrylic/maleic gels of Example 10.
Example 12

Example 1 was repeated using, in place of the poly(aérylic
acid), a poly(vinyl phosphonate) made in the manner
described by Anbar et al., J. Dent. Res., 53, 867 (1974).
Gel formation was slower than in Example 1 and the gel
formed was weaker. However, when 17 sodium fluoride was
incorporated into the ungelled mixture, gel formation was
much more rapid and there was an improvement in gel

strength.
Example 13

When Example 1 is repeated using methacrylic acid (molecular
weight 40,000) instead of the poly(acrylic acid), the gel

formation is slower than in Example 1 and the gel formed is

softer.
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Example 14

Example 1 was repeated using, instead of the sodium alginate
solution, a 5% aqueous solution of dextran sulphate
(molecular weight 50,000). The mixture (with the
poly(acrylic acid)) is stable and, upon contact with the

visking tube, gelling occurred as in Example 1.
Example 15

Example 1 was repeated using, in place of the sodium
alginate solution, a 2% solution of carboxymethyl cellulose
sodium salt (molecular weight 3000 - 6000). The gel formed

more slowly than in Example 1 and was softer and more easily

broken.
Example 16

Example 2 was repeated using, in place of the 15% ethanol,
urea to a concentration of 10%. A sfable solution resulted.
Acetone and methanol can also be used in place of the
ethanol of Example 2, but the mouthwash would then need to
be painted on to the teeth by a clinician. Glycols (eg.
propylene glycol) and propylene carbonate can also be used

as substitutes for the ethanol in Example 2.
Example 17

By way of illustration of a coacervating system, to a
gquaternised poly(vinyl chloracetate) (molecular weight
14,000) 4% in ethanol, was added an aqueous 25% solution of
poly(acrylic acid) (of molecular weight 30,000). The two
solutions can be mixed in equal proportions to form a stable
emulsion. Upon the introduction of calcium ions (eg. as
calcium a;etate or via a dialysis bag as in Example 1), the

emulsion flocculates. If this is accompanied by loss of
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alcohol (as in use of the mouthrinse), a stable dense gel
forms that is insoluble in water. The polymer used in this
Example, viz. quaternised poly(vinyl chloracetate) 1is

substantive to both tooth and mucosa.
Exampie 18

To the stock solution used in Examples 2 to 6 was added
0.15% chlorohexidine gluconate, 0.015% strontium fluoride
and 0.10% sodium fluoride. When this mixture was tested as
in Example 9, an area of inhibition 8 times that obtained
from the chlorohexidine gel (of Example 2) was obtained.
Neither the strontium fluoride nor the sodium fluoride when

used separately showed any bacteriocidal effect.

Example 19

Examples 2 to 6 show the use of various active materials in
the moﬁthrinses of the invention. Other active materials
which can similarly be included in the mouthrinses are:
hydrocortisone (anti-inflammatory), sodium citrate (salivary
gland stimulator), penicillin (antibiotic). Sodium fluoride
can be used as a remineralising solution or as a source of
fluoride; strontium fluoride can be used as a desensitiser,
or as a source of fluoride; nystatin can be used as an

antifungal agent; and cetyl pyridinium chloride can be used

as a bactericide or as a deodorant.
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CLAIMS:

1. A three component mouthrinse which comprises (a) a
mouthrinse active material, (b) a polymeric material which
can be gelled when in the mouth, and (c) means for gelling
the polymeric material in the mouth, to form a water-
insoluble gel in the mouth from which gel the active
material is slowly released over a period of time, wherein
each of components (a), (b) and (c) is in aqueous solution

for rinsing the mouth.

2. A mouthrinse composition which comprises an

aqueous solution of a mouthrinse active material, a polymer
which gels in the presence of dissolved calcium ions, and an
etchant acid capable of releasing calcium ions ianto solution

when in contact with teeth, the acid and the polymer being

orally non-toxic.

3. A composition according to claim 2, wherein the

acid is a water-soluble polyacid.

4, A composition according to claim 3, wherein the
polyacid is poly(acrylic acid) or an acidic acrylate,
methacrylate, phosphate, phosphonate, phosphinate, sulphate,
sulphonate or sulphinate polymer, the polyacid having a

water—-soluble calcium salt.

5. A composition according to claim 3, wherein the
polyacid is a copolymer of an acidic monomer and one or more
of vinyl pyrrolidone, ethylene oxide,
hydroxyethylmethacrylate, an acrylamide or methacrylamide,

the polyacid having a water-soluble calcium salt.

6. A composition according to any of claims 2 to 5,
wherein the polymer is a polysaccharide, a protein-based

salt, or a salt of a synthetic polymer.
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7. A composition according to claim 6, wherein the
polymer is an alginate.
8. A composition according to any of claims 2 to 7,

wherein the polymer and the acid will coacervate, and an
organic solvent is included in the composition to prevent

coacervation before use of the mouthrinse.

9. A composition according to claim 8, wherein the

solvent is an aliphatic alcohol.

10. A mouthrinse according to claim 1, which comprises

an aqueous solution of component (b) and a separate aqueous

solution of component (c).

11. A mouthrinse according to claim 10, wherein
component (b) is a cationic polymer, and component (c) is an
anionic polymer, the anionic and cationic polymers being

such as will coacervate on mixing.

12. . A mouthrinse according to claim 10 or 11, wherein
component (b) or component (c) is a polymer which will

preferentially bind to a particular region of the mouth.

13. A mouthrinse according to claim 12, wherein
component (b) is a polymer which will preferentially bind to

the mucosa, or to the collagen in the dentine of teeth.

14. A mouthrinse according to claim 10,11,12 or 13,

wherein-component (a) is in the aqueous solution of

component (c).

15. A mouthrinse according to any of claims 1 to 14,
wherein component (a) is a bactericide, an anti-
inflammatory material, a remineralising solution, a

fluoride, a desensitiser, an antifungal agent, a salivary
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_16_
gland stimulator, a deodorant or an antibiotic active drug ,

or any mixture of two or more thereof.

16. A method of depositing an active material for slow
release in the mouth, which comprises rinsing the mouth with
a mouthrinse according to any of claims 1 to 15, to form

in the mouth a water-insoluble gel containing the active

material.

SUBSTITUTE SHEET



INTERNATIONAL SEARCH REPORT International application No.
PCT/US92/11083

A.  CLASSIFICATION OF SUBJECT MATTER
IPC(5) :A61K 7/16
US CL :424/49, 57
According to International Patent Classification (IPC) or to both national classification and [PC

B.  FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

U.S. : 424/49, 57

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

Y US, A, 4,260,597 (PORTEQUS) 07 APRIL 1981, 1-5, 10
see entire document.

Y US, A, 4,472,373 (RYAN) 18 SEPTEMBER 1984, 1-5, 10
see entire document.

Y US, A, 4,816,245 (GAFFAR) 28 MARCH 1989, 1-5, 10
see entire document.

Y US, A, 4,913,894 (CURTIS ET AL) 03 APRIL]| 1-5, 10
1990, see entire document,

Y US, A, 4,915,936 (PATTERSON ET AL) 1-5, 10
10 APRIL 1990, see entire document.

Y UsS, A, 4,980,150 (KEITH) 25 DECEMBER 1990, 1-5, 10
| see entire document.

Further documents are listed in the continuation of Box C. D See patent family annex.

. Special categories of cited d s later d blished after the i jonal filing date or priority

. " . date and not in conflict with the application but cited 10 understand the
“A° d defmning the g i state of the art which is not considered principle or theory underlying the invention
10 be part of particular relevance
. . . . . ) °X* d of particul b 3 the claimed & jon cannot be
E earlier document published oa or afler the international filing date considered novel or cannot be considered to involve an inventive step
i document which may throw doubts on priority claim(s) or which is when the document is taken alone
cited to establish the publication date of another citation or other X . X X
ial reason i ‘Y document of pasticular relevance; the claimed invention cannot be
special (ss specified) considered to involve an inventive step when the document is
0" document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents, such combination
means being obvious to a person skilled in the art
P document published prior to the intemational filing date but later than =g+ document member of the same patent family
the priority date claimed
Date of the actual compietion of the international search Date of mailing of the international search report
28 JUNE 1993 03 AUB 1993
Name and mailing address of the ISA/US Authorized officer
Commissioner of Patents and Trademarks /W’W k\
Box PCT
Washington, D.C. 20231 THURMAN K. PAGE @.J
Facsimile No. NOT APPLICABLE Telephone No.  (703) 308-2351

Form PCT/ISA/210 (second sheet)(July 1992)%



INTERNATIONAL SEARCH REPORT

International application No.

1991, see entire document.

PCT/US92/11083
C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT
Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
Y US, A, 5,011,830 (LEONARD ET AL) 30 APRIL 1-5, 10

Form PCT/ISA/210 (continuation of second sheet)(July 1992)%




INTERNATIONAL SEARCH REPORT International application No.
PCT/US92/11083

Box I Observations where certain claims were found unsearchable (Continuation of item 1 of first sheet)

This international report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

1.D

3.

Claims Nos.:
because they relate to subject matter not required to be searched by this Authority, namely:

Claims Nos.:
because they relate to parts of the international application that do not comply with the prescribed requirements to such
an extent that no meaningful international search can be carried out, specifically:

Claims Nos.: 6-9, 14-16
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box 11 Observations where unity of invention is lacking (Continuation of item 2 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:

1. D As all required additional search fees were timely paid by the applicant, this international search report covers all searchable

4.

claims.

2. As all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment
of any additional fee.

3. As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:
No required additional search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

Remark on Protest D The additional search fees were accompanied by the applicant’s protest.

D No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet(1))(July 1992)«




	Abstract
	Bibliographic
	Description
	Claims
	Search_Report

