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improved by incorporation therein of molecular sieve
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1
INTRAMAMMARY COMPOSITIONS

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions made
by reissue.

This invention relates to intramammary composi-
tions, to a process for their preparation, and to a method
for their use.

U.K. Pat. No. 1508977 describes the clavulanic acid,

of formula (I):

H M
= O CHyOH
7y \)—/
0
CO;H

and its salts; and the use of such compounds as syner-
gists for penicillins and cephalosporins.

Also described in this Patent is the use of such materi-
als in the treatment of mastitis in cattle.

We have now discovered certain intramammary for-
mulations not disclosed in U.K. Pat. No.: 1508977
which have very advantageous stability and shelf life.

Accordingly the present invention provides an intra-
mammary composition comprising a suspension in an
oily vehicle of a solid salt of clavulanic acid; and molec-
ular sieve powder.

The salts of clavulanic acid used in the composition
may be any of the solid salts described in U.K. Pat. No.
1508977 which are acceptable from a point of view of
toxicity for intramammary administration.

It has been found that the compositions of this inven-
tion are especially effective when they contain an alkali,
or.alkaline earth metal, or t-butylamine [NH,C(CH3)3]
salt of clavulanic acid.

Most suitably the clavulanic acid salt is the sodium,
potassium, calcium, magnesium or t-butylamine salt,
preferably sodium or potassium. | |

Preferably the compositions of this invention will
also contain a penicillin or cephalosporin.

Suitable penicillins and cephalosporins for use 1n
these compositions include any of those set out in U.K.
Pat. No. 1508977, more especially those well known 1in
the art for mastitis therapy. Such penicillins include
sodium amoxycillin, amoxyecillin trihydrate, sodium
ampicillin, ampicillin trihydrate, sodium cloxacillin,
benzathine cloxacillin and sodium flucloxacillin.

It is believed that preferred compositions of this in-
vention include sodium or potassium clavulanate; and
sodium amoxycillin or amoxycillin trihydrate.

The weight ratio (as free acids) of the penicillin or

cephalosporin to the clavulanic acid salt in such compo-.

sitions is suitably 5:1 to 1:1, for example about 2:1 to 3:1.

In the compositions, the active ingredients (taken as
free acids) will suitably represent 0.1 to 40%, more
suitably 1 to 40% (w/w). Within these ranges particu-
larly suitably values are 4 t0 8%, 15 to 25% and 30 to
40%. |

Molecular sieves are commercially available in pow-
der form. Suitable molecular sieves for our use are for
example crystalline sodium, potassium or calcium
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alumino-silicate, preferably the calcium alumino-sili-
cate.

The molecular sieve powder will usually be present
as 0.1 to 30%, more suitably § to 20% of the composi-
tion, by weight.

The oily vehicle may be a mineral oil, or a vegetable
oil such as arachis oil, sesame oil, corn oil, cottonseed
oil, soyabean oil, olive oil, or fractionated coconut oil.

The physical properties of the composition and the
release rate of active ingredient may be varied by mak-
ing an appropriate choice of oily vehicle and optional
additives therefor. For example when a fast milk out is
required for therapy of lactating cows, then an emulsi-
fying agent may be included in the composition to has-
ten the mixing of the composition with the aqueous
secretions in the udder; alternatively the base described
in West Germany Offenlegungsschrift No. 26 35 476
may be used, namely fractionated coconut oil (the dis-
closure of this Offenlegungsschrift is incorporated
herein by reference). If on the other hand slow release
is required for the therapy of prophylaxis of dry cows,
then suitably a more hydrophobic oil vehicle which has
been more strongly gelled with a gelling agent, such as
aluminium stearate, is used. Thickening agents such as
Thixcin R and silica may also be included in the compo-
sitions if so desired, and when present will normally
represent 0.1 to 8%, more suitably 1 to 3% of the com-
position by weight.

We have found that preferred compositions of the
invention include those comprising a suspension in frac-
tionated coconut oil of sodium amoxycillin or amoxycii-
lin trihydrate; and sodium or potassium clavulanate; and
molecular sieve powder; in which composition the
weight ratio of amoxycillin to clavulanate salt (as free
acids) is 5:1 to 1:1, the active ingredients (as free acids)
represent 1 to 40% of the composition, and the molecu-
lar sieve represents 5 to 20% of the composition.

Usually it will be convenient to formulate the compo-
sitions of this invention as unit doses containing a thera-
peutically effective amount of the chosen active ingre-
dient.

For example amoxycillin containing unit dose com-
positions suitably contain 100 to 1200 mg of amoxycillin
(as free acid), for example 200 and 1000 mg.

Also unit dose compositions suitably contain 20 to
300 mg of clavulanic acid salt (as free acid), more suit-
ably 25 to 100 mg.

The invention also provides a method of treatment or
prophylaxis of mammary disorders in animals, which
method comprises the intramammary administration of
an effective amount of a composition of the invention.

For such administration, the chosen compositions
will be filled into the tubes or syringe packs of the con-
ventional type for intramammary administration, 1.e.
provided with a cannula nozzle for insertion into the
teat to allow extrusion directly into the mammary gland
via the streak canal.

A single dose of the composition will normally con-
tain 1 to 10 gm., preferably 3 to 8 gm., of the composi-
tion.

Often a single dose of the composition of the inven-
tion will provide effective treatment of prophylaxis of
the mammary disorder. However in lactating cow ther-
apy it is common practice to repeat the dose at least
once (preferably three times), each dosing taking place
after milking.



Re. 31,301

3

The compositions of the invention may be prepared
by mixing the active ingredient and the molecular sieve
with the oily vehicle. |

This process may suitably be carried out stepwise as
follows:

(a) if a gelled or thickened base is to be used, the oil
1s heated, the gelling or thickening agent mixed in,
and the oil then allowed to cool;

(b) the powdered active ingredient and molecular
sieve is mixed into the base with stirring; and

(c) high shear mixing equipment is used to produce a
fine, homogeneous dispersion.

The following Examples illustrate the invention.

EXAMPLE 1

gms

33.3 (as free acid)
16.7 (as [ree acid)

Sodium Amoxycillin
Potassium Clavulanate

Thixcin R 1.75
Molecular Sieve (5A) 50
Miglyol 812 to 500 gms

This composition was prepared as follows:

3.75 gms of Thixcin R were dissolved in dried Mi-
glyol 812 by heating to about 60° C. and stirring, then
allowed to cool. 50 gms of re-activated molecular sieve
(calcium alumino-silicate) were incorporated by high
shear stirring.

16.7 gms (free acid) of potassium clavulanate, and
33.3 gms (free acid) of sodium amoxycillin (pre-dried
over phosphorous pentoxide) were incorporated into
the base by high shear stirring. The weight of the sus-
pension was adjusted to 500 gms by the addition of
Miglyol 812.

The suspension was filled as 3 gm doses into intra-
maminary syringes.

[Miglyol 812 has the approximate composition:

Triglyceride of caproic acid: 3% max.

Triglyceride of caprylic acid: 50-65%

Triglyceride of capric acid: 30-45%

Triglyceride of lauric acid: 5% max.
and 1s available from Dynamit-Nobel U.K., Slough,
Bucks, England.

Thixcin R is 12-hydroxystearin.

Molecular Sieve 5§ A is commercially available from
Union Carbide, and is known as calcium alumino-sili-
cate. ]

EXAMPLE 2

M’
Amoxycillin Trihydrate 33.3 (as free acid)

Potassium Clavulanate 16.7 (as free acid)
Thixcin R 3.75
Molecular Sieve (5A) 50

Miglyol 812 to 300 gms
m

‘This composition was prepared as follows:

3.75 gms of Thixcin R were dissolved in dried Mi-
glyol 812 by heating to about 60° C. and stirring, then
allowed to cool. 50 gms of re-activated molecular sieve
(calcium alumino-silicate) was incorporated by high
shear stirring.

16.7 gms (free acid) of potassium clavulanate and 33.3

gms (free acid) of amoxycillin trihydrate (pre-dried
-over silica gel) were incorporated into the base by high
shear stirring. The weight of the suspension was ad-
Justed to 500 gms by the addition of Miglyol 812.
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The suspension was filled as 3 gm doses into intra-
mammary Syringes.

EXAMPLE 3

M
gms
_'—__—_—l——_—______
Sodium Amoxycillin 20 (as free acid)

Potassium Clavulanate 10 (as free acid)

Thixcin R 2.25
Molecular Sieve (5A) 50
Miglyol 812 to 300 gms

W

This composition was prepared as follows:

2.25 gms of Thixcin R were dissolved in dried Mi-
glyol 812 by heating to about 60° C. and stirring, then
allowed to cool. 50 gms of re-activated molecular sieve
(calcium alumino-silicate) were incorporated by high
shear stirring. 10 gms (free acid) of potassium clavula-
nate, and 20 gms (free acid) of sodium amoxycillin (pre-
dried over silica gel) were also incorporated into the
base by high shear stirring. The weight of the suspen-
sion was adjusted to 300 gms by the addition of Miglyol
812.

The suspension was filled as 3 gm doses into intra-
mammary syringes, (dried at 50° C. for 72 hours).

EXAMPLE 4

M

gin
e e et g e S —————

Sodium Ampicillin 33.3 as free acid
Sodium Clavulanate 16.7 as free acid

Thixcin 3.75
Molecular Sieve (5A) 50.0
Miglyol 812 to 300.0

M

3.75 g of Thixcin R were incorporated into the Mi-
glyol 812 at a temperature of 55° C. using a high shear
silverson mixer. After cooling to room temperature,
50.0 g of molecular sieve (reactivated) and the appropri-
ate amount of penicillin and clavulanic acid salt were
Incorporated into the base using the silverson high shear
mixer. The resulting suspension was filled into intra-
mammary syringes in 3 g doses.

The suspension was creamy coloured.

EXAMPLE 5

%

gm
m
Sodium Cloxacillin 313.3 as free acid

Sodium Clavulanate 16.7 as free acid

Thixcin R 3.75
Molecular Sieve (5A) 50.0
Miglyol 812 to 500.0

M

The method used was analogous to that for Example
4, resulting in a creamy suspension.

EXAMPLE 6

—-m

gm
M
Amoxicillin Sodium 331.3 ag free acid

Sodium Clavulanate 16.7 as free acid

Thixcin R 3.75
Molecular Sieve (5A) 50.0
Miglyol 812 to 500.0

m

The method used was analogous to that of Example
4, resulting in a pinkish suspension.
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EXAMPLE 7

gm

33.3 as free acid
16.7 as free acid

Flucloxacillin
T-Butylaminoclavulanate

Thixcin R 3.75
Molecular Sieve (5A) 50.0
Miglyol 812 to 500.0

The method used was analogous to that for Example
4, resulting in a pinkish suspension.

EXAMPLE 8

am

33.3 as free acid
16.7 as free acid

Sodium Ampicillin
T-Butylaminoclavulanate

Thixcin R 3.75
Molecular Sieve (SA) 50.0
Miglyol 812 to 500.0

The method used was analogous to that of Example
4, resulting in a cream coloured suspension being
formed.

EXAMPLE 9

gm

33.3 as free acid
16.7 as free acid

Amoxycillin Trihydrate
T-Butylaminoclavulanate

Thixcin R 3.75
Molecular Sieve (5A) 50.0
Miglyol 812 to 500.0

The method used was analogous to that of Example
4, resulting in a pale yellow suspension.

EXAMPLE 10

gm
33.3 as free acid

Sodium Flucloxacillin

Sodium Clavulanate 16.4 as free acid
Thixcin R 3.75

Molecular Sieve (5A) 50.0

Miglyol 812 to 500.0

The method used was analogous to that for Example
4, resulting in a pink coloured suspension.

What we claim is:

1. A liquid veterinary composition adapted for intra-
mammary administration comprising a suspension of a
powered solid pharmaceutically acceptable alkali metal,
alkaline earth metal or amine salt of clavulanic acid in
an amount of from [1] 0.7 to 40% by weight of said
composition calculated on the basis of the equivalent
weight of free clavulanic acid, and from 5 to 20% by
weight of a powdered solid molecular sieve in a phar-
maceutically acceptable oil carrier.

2. A composition according to claim 1 also contain-
ing a penicillin or cephalosporin. ]

3. A composition according to claim [2] 77 wherein
the solid salt of clavulanic acid is the sodium potassium,
calcium, magnesium or t-butylamine sait.

[4. A composition according to claim 2 wherein the
penicillin is sodium amoxycillin, amoxycillin trihydrate,
sodium ampicillin, ampicillin tryhydrate, sodium cloxa-
cillin, benzathine cloxacillin or sodium flucoxacillin. }
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5. An intramammary composition comprising a sus-
pension in fractioned coconut oil of sodium amoxycillin
or amoxycillin trihydrate; sodium or potassium clavula-
nate; and molecular sieve powder; in which composi-
tion the weight ratio of amoxycillin to clavulanate salt
F(as free acids)] is from 5:1 to 1:1, and the [active
ingredients (as free acids) is] amoxycillin and clavula-
nate comprise from [1] 0.1 to 40% of the composition,
calculated on the basis of the equivalent weight of free
acids, and the molecular sieve [is] comprises from § to
20% of the composition by weight.

6. A composition according to claim 11 wherein the
amount of alkali metal, alkaline earth metal or amine salt
of clavulanic acid is from 1 to 40% by weight.

7. A composition according to claim 11 wherein the
amount of alkali metal, alkaline earth metal or amine salt
of clavulanic acid is from 4 to 8% by weight.

8. A composition according to claim 11 wherein the
amount of alkali metal, alkaline earth metal or amine salt
of clavulanic acid is from 15 to 25% by weight.

9. A composition according to claim 11 wherein the
amount of alkali metal, alkaline earth metal or amine salt
of clavulanic acid is from 30 to 40% by weight.

10. A composition according to claim 1 wherein the
molecular sieve is a crystalline sodium, potassium or cal-
cium alumino-silicate.

11. A composition according to claim 1 wherein the sieve
is a calcium alumino-silicate.

12. A composition according to claim 44 in unit dosage

form which contains from 100 to 1200 mg of amoxycillin

calculated on the basis of the equivalent weight of the free
acid and from 20 to 300 mg. of clavulanate salt calculated
on the basis of the equivalent weight of free acid in each
dosage unit.

13. A composition according to claim 44 in unit dosage

form which contains from 200 to 100 mg. of amoxycillin

calculated on the basis of the equivalent weight of the free
acid and from 25 to 100 mg. of clavulanate salt calculated
on the basis of the equivalent weight of free acid in each
dosage unit. |

14. A method for the treatment or prophylaxis of mam-
mary disorders in animals which comprises the intramam-
mary administration of a therapeutically effective amount
of a composition comprising a suspension of a powdered
solid pharmaceutically acceptable alkali metal, alkaline
earth metal or amine salt of clavulanic acid in an amount
of from 0.1 to 40% by weight of said composition calcu-
lated on the basis of the equivalent weight of free clavulanic
acid, and from 5 to 20% by weight of a powdered solid
molecular sieve in a pharmaceutically acceptable oil car-
rier.

15. A method according to claim 21 wherein the solid
salt of clavulanic acid is the sodium, potassium, calcium,
magnesium or t-butylamine salt.

16. A method according to claim 21 wherein the amount
of alkali metal, alkaline earth metal or amine salt of clavu-
lanic acid is from 1 to 40% by weight.

17. A method according to claim 21 wherein the amount
of alkali metal, alkaline earth metal or amine salt of clavu-
lanic acid is from 4 to 8% by weight.

18. A method according to claim 21 wherein the amount
of alkali metal, alkaline earth metal or amine salt of clavu-
lanic acid is from 15 10 25% by weight.

19. A method according to claim 21 wherein the amount
of alkali metal, alkaline earth metal or amine salt of clavu-
lanic acid is from 30 to 40% by weight.
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20. A method according to claim 14 wherein the molecu-
lar sieve is a crystalline sodium, potassium or calcium
alumino-silicate.

21. A method according to claim I 4 wherein the sieve is
a calcium alumino-silicate.

22. A method for the treatment or prophylaxis of mam-
mary disorders in animals which comprises the intramam-
mary administration of a composition comprising a suspen-
sion in fractioned coconut oil of sodium amoxycillin or
amoxycillin trihydrate; sodium or potassium clavulanate;
and molecular sieve powder; in which composition the
weight ratio of amoxycillin to clavulanic salt is from 5:1 to
1:1 and the amoxycillin and clavulanate comprise from 0.1
to 40% of the composition, calculated on the basis of the
equivalent weight of free acids, and the molecular sieve
comprises from 3 to 20% of the composition by weight.

23. A method according to claim 45 wherein the compo-
sition is administered in unit dosage form, wherein each
unit dose contains from 100 to 1200 mg of amoxycillin
calculated on the basis of the equivalent weight of the free
acid and from 20 to 300 mg. of clavulanate salt calculated
on the basis of the equivalent weight of free acid in each
dosage unit.

24. A method according to claim 45 wherein the compo-
sition is administered in unit dosage form, wherein each
unit dose contains from 200 to 1000 mg. of amoxycillin
calculated on the basis of the equivalent weight of the free
acid and from 25 to 100 mg. of clavulanate salt calculated
on the basis of the equivalent weight of free acid in each
dosage unit.

25. A liguid veterinary composition adapted for intra-
mammary administration comprising a suspension of a
powdered solid pharmaceutically acceptable alkali metal,
alkaline earth metal or amine salt of clavulanic acid, from
J to 20% by weight of a powdered solid molecular sieve and
an antibacterially effective amount of a penicillin or cepha-
losporin, the amount of clavulanate and penicillin or ceph-
alosporin being from 0.1 to 409 by weight of said composi-
tion calculated on the basis of the equivalent weight of free
acids, in combination with a pharmaceutically acceptable
oil carrier.

26. A method for the treatment of prophylaxis of mam-
mary disorders in animals which comprises the intramam-
mary administration of a therapeutically effective amount
of a composition comprising a suspension of a powdered
solid pharmaceutically acceptable alkali metal, alkaline
earth metal or amine salt of clavulanic acid, from 5 to 209
by weight of a powdered solid molecular sieve and an an-
tibacterially effective amount of a penicillin or cephalospo-
rin, the amount of clavulanate and penicillin or cephalo-
sporin being from 0.1 to 40% by weight of said composition
calculated on the basis of the equivalent weight of free
acids, in combination with a pharmaceutically acceptable
oil carrier.

27. A composition according to claim 36 wherein the
penicillin is sodium amoxycilin, amoxycitlin trihydrate,
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sodium ampicillin, ampicillin trihydrate, sodium cloxacil-
lin, benzathine cloxacillin or sodium flucoxacillin.

28. A method according to claim 43 wherein the penicil-
lin is sodium amoxycillin, amoxycillin trikydrate, sodium
ampicillin, ampicillin trihydrate, sodium cloxacillin, ben-
zathine cloxacillin or sodium flucoxacillin.

29 A composition according toe claim 36 wherein the
weight ratio of penicillin or cephalosporin to the clavula-
nate Iis from 5:1 to 1:1 calculated on the basis of the equiva-
lent weight of the free acids.

30. A method according to claim 43 wherein the weight
ratio of penicillin or cephalosporin to the clavulanate is
from 5:1 to 1:1 calculated on the basis of the equivalent
welght of the free acids.

31. A composition according to claim 36 wherein the
amount of alkali metal, alkaline earth metal or amine salt
of clavulanic acid is from 1 to 40% by weight.

32. A composition according to claim 36 wherein the
amount of alkali metal, alkaline earth metal or amine salt
of clavulanic acid is from 4 to 8% by weight.

33. A composition according to claim 36 wherein the
amount of alkali metal, alkaline earth metal or amine salt
of clavulanic acid is from 15 to 25% by weight.

34. A composition according to claim 36 wherein the
amount of alkali metal, alkaline earth metal or amine salt
of clavulanic acid is from 30 to 40% by weight.

35. A composition according to claim 25 wherein the
molecular sieve is a crystalline sodium, potassium or cal-
cium alumino-silicate.

36. A composition according to claim 25 wherein the
sieve is a calcium alumino-silicate.

37. A method accordmg to claim 43 wherein the solid
salt of clavulanic acid is the sodium, potassium, ca!cmm,
magnesium or t-butylamine salt.

38. A method according to claim 43 wherein the amount
of alkali metal, alkaline earth metal or amine salt of clavu-
lanic acid is from 1 to 40% by weight.

39 A method according to claim 43 wherein the amount
of alkali metal, alkaline earth metal or amine salt of clavu-
lanic acid is from 4 to 8% by weight.

40. A method according to claim 43 wherein the amount
of alkali metal, alkaline earth metal or amine salt of clavu-
lanic acid is from 15 to 25% by weight.

41. A method according to claim 43 wherein the amount
of alkali metal, alkaline earth metal or amine salt of clavu-
lanic acid is from 30 to 40% by weight.

42. A method according to claim 26 wherein the molecu-
lar sieve is a crystalline sodium, potassium or calcium
alumino-silicate.

43. A method according to claim 26 wherein the sieve is
a calcium alumino-silicate.

44. A composition according to claim 5 wherein the sieve
is calcium alumino silicate.

45. A method according to claim 22 wherein the sieve is

a calcium alumino silicate.
% L | | x
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