
100-7215 - 1 - SUPPOSITORY COMPRISING A CALCITONIN AND TAUROCHOLIC ACID OR
A SALT THEREOF This invention relates to calcitonins and to the use of
taurocholic acid or a pharmaceutically acceptable salt thereof as an
enhancer for suppositories. The calcitonins comprise a known class of
pharmaceutically active, long-chain polypeptides of varying,
well-documented pharmaceutical utility. They lower calcium levels in the
blood and are commonly em- ployed in the treatment of e.g. Paget's disease,
hypercalcaemia and osteoporosis. They may be naturally occurring and be
prepared by ex- traction from natural sources or by synthesis (including by
genetic engineering). The term calcitonin embraces calcitonins which are
naturally occurring (whether extracted or produced synthetically) and
derivatives and analogues having a hypocalcemic activity or calcitonin-like
activity. Derivatives and analogues include in particular natural
calcitonin structures, wherein one ore more amino-acid radicals are
replaced by one or more other amino-acid radicals and/or the S-S-bridge is
re- placed by an alkylene bridge, and/or is opened and/or wherein one or
several amino acid radicals have been omitted, and/or wherein the N- or
C-terminal is modified, and/or the ring has been opened.    - 2 -
100-7215 The usual form of administration is by injection. We have now
found 



that particular suppository compositions provide an especially con- venient
form of calcitonin administration. More particularly we have surprisingly
found that in accordance with the particular teachings of the present
invention, calcitonin bio-availability levels equivalent to those obtained
on administration of standard intra-muscular doses can be achieved on
administration with the suppository compositions of the invention at dosage
levels which are fully within the limits of tolerability and
practicability. Various proposals have been made before for calcitonin
suppositories using enhancers, but none of these have been marketed before
the date of this invention. For example, UK Patent 1,354,525, dated April
1970, discloses a variety of galenical formulations of fish calcitonin
(e.g. salmon calcitonin), including a nebulizer composition, a nasal
composition, a sublingual glosset, a topical cream and a suppository
composition. A single example is given of a suppository. The suppository
base con- tained lactose, polyethylene glycol 400 and 4000, polysorbate 80
(polyoxyethylene (20) sorbitan monooleate) and glycerin, and is buffered
with lactic acid to pH 4.5. No further details were given of the exact
composition. Various proposals have also been used to increase the rectal
ab- sorption of active agents using enhancers such as surfactants. There is
however, no generally applicable system. After exhaustive animal and
clinical testing, we have found that well tolerated suppositories with
exceptionally interesting bioavailability and stability may be made,
incorporating the previously unrecognized and unapproved enhancer,
taurocholic acid or a salt thereof, especi- ally sodium taurocholate. 



- 3 -                100-7215 The present invention provides a suppository
comprising a suppository base, a calcitonin and taurocholic acid or a
pharmaceutically accept- able salt thereof. The calcitonin is preferably
human, salmon or eel (Asu 1-7 eel) calci- tonin, or a calcitonin derivative
or analogue thereof, more preferably eel or salmon calcitonin, especially
salmon calcitonin. The calcitonin may be used in free base form,
pharmaceutically acceptable acid addition salt form, or complex form. Acid
addition salt may be formed with e.g. organic acids, including polymeric
acids and inorganic acids. Such acid addition salt forms include e.g. the
acetates and hydrochlorides. By complexes are to be understood those formed
on addition of inorganic substances, e.g. inorganic salts or hydroxides
such as Ca- and Zn-salts, and/or an addition of polymeric organic
substances. The calcitonin may be used e.g. in the form of a poly-acetate,
poly- hydrate or in free base form. Typical activities are for example for
salmon calcitonin from about 4500 to about 5500 I.U. /mg. As suppository
base may be used cocoa butter. It is preferred to use synthetic or
semi-synthetic suppository bases. These may be water insoluble fats, e.g.
glycerides (mono-, di- and/or tri-) of fatty acids, e.g. made from coconut
oil or palm kern oil. Straight chain [err] fatty acid glycerides,
conveniently saturated are preferred. Examples are Witepsol (Registered
Trade Mark), e.g. Witepsol H series available from Dynamit Nobel,
W.Germany; Suppocire 



(Registered Trade Mark), e.g. Suppocire AM or AS2, available from    - 4 -
100-7215 Gattefosse, France and Novata (Registered Trade Mark), e.g. Novata
BD, available from Henkel GmbH, W.Germany. Alternatively, the Guerbet
alcohols and water soluble suppository bases such as polyethyleneglycol may
be used. Preferably the suppository base has a low melting range, e.g. 30
to [err]. The taurocholic acid preferably contains less than 10%,more pre-
ferably less than 7 X, particularly less than 5 %, of cholic acid
impurities as determined by analysis. Preferably the taurocholic acid
should be free from or contain less than 1 per cent of deoxycholic acid and
its derivatives. The taurocholic acid should preferably con- tain less than
5 per cent cholic acid or its salts. If desired the taurocholic acid may be
present as a salt, e.g. the potassium, the barium or especially the sodium
salt. The taurocholic acid may, if desired, have some crystalline character
or be amorphous. Preferably the suppositories contain from 1 to 4 per cent
by weight of taurocholic acid or a pharmaceutically acceptable salt
thereof, e.g. the sodium salt, preferably 1.8 to 2.1 per cent, particularly
2 per cent by weight, e.g. 15 to 60 mg per dose. The suppositories
according to the invention preferably include a buffer to provide a pH of
from 3.8 to 5.0 e.g. 3.8 to 4.8, particu- larly 4.4. A preferred buffer is
a citric acid/sodium citrate buffer 



system.    - 5 -               100-7215 The suppositories of the invention
may contain further ingredients such as water soluble diluents, e.g.
mannitol or lactose. These may be present in an amount of from 1 to 10 X,
e.g. 2 to 5 per cent, by weight of the suppository. The suppositories may
be made e.g. by mixing the ingredients and con- verting the resulting
mixture into suppositories. They may be produced by conventional mould
casting processes. The temperature of the molten mass should preferably be
kept low, e.g. below [err] to avoid degradat of the calcitonin.
Alternatively a low temperature compression process may be used, e.g. as
described in UK Patent No. 2,030,861. A dry granulate based on calcitonin
is made, then mixed with taurocholic acid and the supposi- tory base and
this is compressed into suppositories, e.g. in a tablet- ting machine
filled with appropriate moulds and a low temperature cooling system, e.g.
at 10 or[err] or below. Suppositories are preferably from 1 to 2 grams in
weight. The espe- cially preferred weight is 1.0 to 1.5 g, e.g. 1.5 g. The
suppositories according to the invention are useful for the same
indications known for parenterally administered calcitonins. The exact dose
of calcitonins and taurocholic acid administered may be ascertained through
comparative clinical, rabbit, dog and other animal bioavailability studies
using known parenteral forms of calcitonin as the standard. 



We have found that a particularly good animal model is based on the use of
New Zealand rabbits (weight ca. 2.5 - 4 kg) which have been fasted for 5
days. Blood is taken at intervals over 7 hours. The calcitonin content
measured by standard methods, e.g. radio-immunoassay methods, or the cal-
cium levels are measured by the calcium ion selective electrode method.
- 6 -               100-7215 Rabbit studies show that the suppositories of
the invention have unex- pectedly good bioavailability, e.g. compared to
polysorbate 80 and other cholic acid derivatives as enhancer. For example
the AUC (Area Under the Curve) over 2 hours and Cpmax with sodium
taurocholate are at least twice the AUC and Cpmax when sodium glycocholate
is used as enhancer. Moreover, calcitonin levels can be detected in the
blood in a very short time for example within 10 minutes of administration.
Clinical studies may be effected to show the bioavailability in man up to 1
hour or more than 1 hour after administration. Clinical tolera- bility
studies may be effected over 3 days. These show that the suppositories of
the invention are well tolerated. In general, the suppositories of the
invention have a bioavailability from 2 to 6 times less than that of the
corresponding parenteral intra-muscular dose. Bioavailability per unit of
calcitonin in the suppositories of the invention, in general, increases
with a decrea- sing total calcitonin dose. The suppositories for salmon
calcitonin preferably contain 50, 100, 200 or 300 I.U. of salmon
calcitonin, e.g. 200 or 300 I.U. The suppositories of the invention are
indicated for twice-a-day or 



preferably once-a-day administration.    - 7 -              100-7215
Accordingly, the invention also provides the use of taurocholic acid or a
pharmaceutically acceptable salt thereof in the manufacture of a
suppository to administer a calcitonin. In the following examples all
temperatures are in degrees Centigrade and are uncorrected. Taurocholic
acid or the sodium salt used contained less than 7 % of impurities on
analysis, e.g. less than 1% deoxycholic acid derivatives and less than 5 %
sodium cholate. The brand used is from Fluka, Switzerland, or preferably
Calbiochem, Lucerne, Switzerland. Suppository Base A is Witespol H 12.
Melting range 32 - 33.5 C. Soli- dification range 29 - 33 C. Suppository
Base B is Witespol H 15. Melting range 33.5 - 35.5 C. Solidification range
32.5 [err]. Further details of the excipients may be found in H.P. Fiedler
Lexikon der Hilfsstoffe, 2nd Edition, Edito Cantor Aulendorf 1982, or manu-
facturer's literature. Wire screens used for sieving are stainless steel
sieves. Aperture size (hereinafter AS) is based on ISO 2194-1972 (R10);
wire diameter (hereinafter WD) is based on DIN 4189.    - 8 -
100-7215 



PREPARATION EXAMPLE 1: Suppositories containing 300 I.U. (International
Units) of salmon calcitonin are prepared containing the following
composition per suppository: - Ingredient
mg/Suppository Salmon calcitonin (300 I.U.)             0.0692+ Anhydrous
citric acid                    0.78 Trisodium citrate dihydrate
0.50 Mannitol                                48.651 Sodium taurocholate
30.0 Suppository base A                    1420.0 1500   mg 1 mg substance
contains 4767 I.U. (overage of 10 per cent used) Preparation procedure a)
Preparation of granulate (for 3500 doses) 0.2423 g of the calcitonin, 2.73
g of the citric acid, 1.75 g of the tri-sodium salt are mixed in the dry
state and dissolved in 14.0 g water. 170.3 g of sieved mannitol is added
(AS 700 microns, WD 120 microns). The mass is kneaded and sieved (AS 1600
microns, WD 450 microns). The des-agglomerated powder is dried at [err] for
25 minutes, and sieved (AS 450 microns, AS 120 microns) to give 167 g of a
powder. b) Addition of enhancer and moulding (for 3000 doses) 150 g of the
powder obtained from step a) and 90 g of ground sodium taurocholate are
mixed, sieved (AS 250; WD 100 microns), and mixed again. The mixture is
added to 4260 g of melted suppo-   



- 9 -               100-7215 sitory base A at 38 C. Homogenization is
effected (Polyton apparatus, speed setting 4) for 3 minutes. The mass is
transferred at [err] to a pre-warmed vessel in a suppository making machine
(BONAPACE). c)  The suppositories are moulded at from 33 to [err] in
neutral polyvinylchloride foil (or aluminium foil) in doses of about 1.5 ml
and weight 1.5 g. Cooling is effected with an air stream at [err]. Yield
2,590 suppositories. Disintegration time 6 minutes. Melting point 34.9 C.
Hardness 81 N at 20 C. pH in water 4.2. PREPARATION EXAMPLE 2:
Suppositories are prepared containing per suppository:- Ingredient
mg/Suppository Salmon calcitonin (300 I.U.)             0.064+ Crystalline
Citric acid                  0.85 Tri-sodium citrate dihydrate
0.50 Mannitol                                48.586 Taurocholic acid*
45.0 Suppository Base A (Powder)            1405.0 g 1500   mg * or sodium
salt + 1 mg substance contains 4963 I.U. A charge is made up as follows:-
Preparation of granulate (for 11,500 doses)    



- 10 -               100-7215 In a glass vessel 9.78 g citric acid, 5.75 g
trisodium citrate di- hydrate, 0.736 g salmon calcitonin are dissolved in
60 g demineralized water. 559 g Mannitol sieved (AS 1600 microns; WD 450
microns) are added. The mass is mixed, kneaded and sieved (AS 1600 microns;
WD 450 microns) and the resultant granulate is dried in an air temperature
of [err]. The granulate is sieved again (AS 450 microns; WD 120 microns).
Addition of enhancer (for 10,400 doses) 525 g of the resultant granulate is
mixed with 472.5 g taurocholic acid. The mass is sieved (AS 1000 microns;
WD 450 microns). 14.612 kg of suppository base is added to 988 g of the
above mixture. The mass is mixed and sieved (AS 1600 microns; WD 450
microns). The granulate is further mixed to produce uniform particles at a
temperature rising from [err] to 23 C over 5 minutes. The mass is then
sieved first through a coarse sieve (AS 3000 microns; WD 1600 microns) and
then through a fine sieve (AS 1600 micron; WD 450 microns) to give a gra-
nulate for compression. Compression The resultant granulate is fed into a
cooled rotary tabletting press filled with moulds for suppositories (e.g.
Fette P.2000 Cooltex) and fitted with [err] (Registered Trade Mark) covered
punch die. Compression is effected at[err] to give suppositories weighing
1.5 g. Stability At least 2 years at 5 C. Bioavailability From the rabbit
model, bioavailability (AUC) is of the same order as a 100 I.U. i.m.
injection.  



- 11 -               100-7215 Further-suppositories are made containing 100
and 200 I.U. of salmon calcitonin and/or appropriate amounts of human, or
Asu-1-7 eel calcitonin. PREPARATION EXAMPLE 3: Suppositories are prepared
as in Preparation Example 1 containing Suppository Base B instead of
Suppository Base A. PREPARATION EXAMPLE 4: A 200 I.U. salmon calcitonin 1 g
suppository is made from calcitonin (0.0416 mg, 4804 I.U./mg), 0.78 mg
citric acid, 0.5 mg tri-sodium citrate dihydrate, 48.678 mg mannitol, 20.0
mg sodium taurocholate and 905 mg suppository base A in analogous manner to
example 1. Bioavailability results in Rabbit model The suppositories of
Example 4 are administered to rabbits and the results obtained are:- [err]
[err] [err] The bioavailability in this test is indicated to be
significantly greater than that obtained with e.g. sodium glycocholate or
polyoxy- ethylene cetyl ether and polysorbate 80 as enhancer.    *  C  L  M
S  *                 - 12-                100-7215 CLAIMS 



1. A suppository comprising a suppository base, a calcitonin, and
taurocholic acid or a pharmaceutically acceptable salt thereof. 2.  A
suppository according to Claim 1 wherein the taurocholic acid is present in
the form of a sodium salt. 3. A suppository according to Claim 1 or 2
wherein the taurocholic acid or salt comprises from 1 to 4 % by weight of
the suppository mass. 4. A suppository according to Claim 3, wherein the
taurocholic acid or salt comprises from 1.8 to 2.1 % by wweight of the
suppository mass. 5. A suppository according to any one of the preceding
claims, where- in the calcitonin is human, salmon, eel calcitonin or [err]
calcitonin. 6. A suppository according to Claim 5, wherein the calcitonin
is sal- mon calcitonin. 7.  A suppository according to claim 6, containing
50, 100, 200 or 300 I.U. salmon calcitonin. 8. A suppository according to
any one of the preceding claims wherein the calcitonin is in free base
form, pharmaceutically acceptable acid addition salt form or complex form.
9. A suppository according to any one of the preceding claims, con- taining
a buffer to provide a pH of from 3.8 to 5.0.    - 13 -
100-7215 10. A suppository according to any one of the preceding claims,
con- taining additionally a water soluble diluent. 



11. A suppository according to Claim 10 wherein the water soluble di- luent
is mannitol or lactose. 12. A suppository according to Claim 10 or 11,
containing from 1 to 10 % by weight of the water soluble diluent based on
the weight of the suppository. 13. A suppository substantially as
hereinbefore described with refe- rence to any one of Examples 1 to 4. 14.
A process for the production of a suppository comprising a suppo- sitory
base, a calcitonin and taurocholic acid or a pharmaceuti- cally acceptable
salt thereof, which process comprises mixing the ingredients and converting
the resulting mixture into supposito- ries. 15. A process according to
Claim 14 wherein a dry granulate based on calcitonin is made, then mixed
with taurocholic acid and the suppository base and then compressed into
suppositories. 16. A process for the production of a suppository
substantially as hereinbefore described with reference to any one of
Examples 1 to 4. 17. Use of taurocholic acid or a pharmaceutically
acceptable salt thereof in the manufacture of a suppository to administer a
calcitonin.    


