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100-7215 - 1 - SUPPGCSI TORY COVPRI SI NG A CALCI TONI N AND TAURO(J—igflgf: AC?D OR
A SALT THEREOF This invention relates to calcitonins and to the use of .
taurocholic acid or a pharnaceutically acceptabl e salt thereof as an.
enhancer for suppositories.” The cal citonins conprise a known cl ass of
pharmaceutically active, |ong-chain pol ypeptides of varying,

wel | -docunent ed pharmaceutical utility. They lower calciumlevels in the

bl ood and are conmonly em ployed in the treatnment of e.g. Paget's disease,
hyper cal caemi a and osteoporosis. They may be naturally.occurring and be g
prepared by ex- traction fromnatural sources or by synthesis (includiné
genetic engineering). The termcalcitonin enbr aces caIC|t ? ﬂ?lch are
natural ly occurring (whether .extra Fted or produced synthetlca ? and
derivatives and anal ogues having a hypocalcenlc activity or calcitonin-Ilike
activity. Derivatives and anal ogues include in particular natural
calcitonin structures, wherein one ore nore amno-acid radicals are

repl aced by one or nore other am no-acid radicals and/or the S-S-bridge is
re- placed by an al kyl ene bridge, and/or is opened and/ or wherein one or
several am no acid radicals have been omtted, and/or wherein the N- or

Ctermnal is nndlfled and/or the ring has been opened. - 2 -
100- 7215 ThebYeis ALCATOREN AR ROITCOACIDNE have now
f ound OR A SALT THEREOF
This invention relates to calcitonins and-to the use of taurocholic (j,

acid or a pharmaceut1ca11y acceptable salt thereof as an enhancer for
suppositories.

The calcitonins comprise a known class of pharmaceutically active,
long-chain polypeptides of varying, wéll-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 calecitonins which are naturally occurring
(wvhether extracted or produced synthetically) and der1vat1ves and
analogues having a hypocalcemic activity or calcitonin-like activity.
‘Derivatives and analogues include in particular natural calcitonin
structures, wherein one ore more amine-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.

Y



‘that particul ar 'suppository conpositions provide an especially con- venient
.form af calcitonin administration. Mire particularly we ‘have surprisingly
‘found that in accordance with the particular teachings of the present
invention, calcitonin bio-availability Ievel % equi val ent to _those obtai ned
on adnini stration of standard intra-nuscul & 4doses can be &8fi’@}é&d on

adm nistration with the suppository conpositions of the invention at dosage
| evelss which are fully within the limts of tolerability and
pragt/fcability. Various pr oposal s have been nade before for calcitonin
supposi tori es The Mguah fare ofsadmindstratdomfist b d8jecpionbslenhaws kov efbubéf or e

the date of thtkat pa¥yiulér sE@ﬁosQ’é@iW'cSmthPﬁ{s_em'ov]ld?%}x éﬁ;‘;eciﬁﬁ}eq'.oé‘p ril
(6] 'S ca

1970, di scl | et f | enj cal, fornmul ati ons ci'tonin

(el g, satmon crderbierh’of saPeRioRly FURUBATFO Elonc fpp8sPastaRIarLA i have
conposi : i on, i:wb;zhxg&;;l foyndsthatt, i ako@idante miehmtﬁnﬂaﬂi?_ﬁmgﬁeiafsmtg% royf
conposi tion. .

bagg con- taine Paéﬁggeﬁﬂ%o ygﬁhg %ﬁg°§$§§%?3&88ﬁ%ﬁgi%b&ﬁ?gﬁbF @@?%5?% 80
(pol yoxyet hyl et thots oBtaised.on adnindisseatdpnaofi sgandasdi intrarmbsicslauiibsesd
with lactic acidh be dthidvdd ohadnihidten ek ot :H@rs%{aﬂbé&%r?fcow@%ﬁ&@ﬁé of

conposi tion. Various proposals have also heen us 0 I ncrease_the rectal
ab[m sorption of eaf:?‘f“\?gi?fg@ﬁtg%?ﬁ Véhﬁdﬁ@&'k’sar§ug‘ﬁ1§s"’stl§‘|‘f'a%m"si.t3%re i's
“however, no getedenabilitypmEndcpidceisatdiléty. Aft er exhaustive animal and
clinical testing, we have found that well tolerated suppositories with
exceptionally interesting bioavailability and stabilité may be made,

i ncor por at i ng aTdo% @FPRARALS haveckessnmade] bafereu fiom sadedtonim myppesitories
t@aurochol i ¢ aaisingrenhafiédrs, t ey Ake ofSfifkle- haVle! NedtP b tiBred We¥6ho! heCdate
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.

W o 'Varibus proposals have also been used to increase the rectal ab-
sorption of active agents using enhancers such as surfactants. There
is hovever, no generally applicable system.

After exhaustive animal and clinical testing, we have found.that wvell
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
compri sing a suppository base, a calcitonin and taurocholic acid or ‘a ~
pharmaceutically accept- able salt thereof. The calcitonin is preferably
hunen, salmon.or eel (Asu 1-7 eel) calci- tongn, or a calciyjgpimaglerivative
or anal ogue thereof, nore preferably eel or salnon calcitonin, especially
sal non calcitonin. The calcitonin may be used in free base form
pharmaceutically acceptable acid addition salt form or conplex form Acid
addition salt may be fornpd with e.g.,.organic acgids, includin ol dCt g
aci ds and i nor B%&ﬁ"&?"@&é#’h@f’%’%ﬁi? is(\_}gpgs;ﬂmf SPRRrising %dg"@'%&?‘ﬁé“-‘-@
acet ates and hysHseshd @alditoniByamiotplimmcheliar acid obea phedemaxeotibal by secépt-med

on addition of i,nor i tances, e.g. inorganic salts or hydroxides
such as Ca- anaabgﬁ-g%]{}t gl,lg%%gfor an addition of polynmeric organic :

subst ances. The calcitonin may be used-e.g. in the formof a poly-acetate, .

poly- hydrate Of,d Rafdi®8nBi98 prUFEraddiPhimn,264Inéht dreeeRr @shor-7e¥a@Nplealénr
sal non cal citonin _from about ,450

0 to about 5500 L.U. /ng. supp
base may be usetP™dBeRF Butdksitonin h%’ r’-é?‘éﬁ Lo p arepd Y ‘E’Q’rﬁﬁt'}‘% eoggfte%%y
seni - synt heti ¢ edlpppsdédlaoy dalettonifihcspeciallycsalaprrcalattinible fats, e.g.
glycerides (nono-, di- and/or tri-) of fatty acids, e.g. nmade from coconut
oil or palmkern oil. Straight chain [err] fatty acid glycerides
conveni ent|y safhe gakeitanin meyflks used imcEren basefermy pEmacepriegilly or e
Trade Mark), e.ghcefbdBaRsabidiad@iiivn sa1ai ke, cof rceapIs @oin. Nobdladdition
W Ger many; Suppogire -

. salt may be formed with e.g. organic_acids, including polymeric acids
and inorganic acids. Such acid addition salt forms ipcludg 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 wvater
insoluble fats, e;g. glycerides (mono-, di- and/or tri-) of fatty
acids, e.g. madé from coconut oil or palm kern oil.

Straight chain Cjo.1s fatty acid glycerides, conveniently saturated
are preferred. Examples are Vitepsol (Régistered Trade_Mark), e.g.
Vitepsol H series available from Dynamit Nobel, W.Germany; Suppocire
(Registered Trade Mark),.e.g. Suppocire AM or AS2, available from



(Regi stered Trade Mark), e.g. Suppocire AMor AS2, available from - 4 -
. 100:- 7215 Gattefosse, France and Novata (Registered Trade Mark), e.g. Novata
‘BD; available from Henkel GrbH, W Gernmany. Alternatively, the Querbet
‘al cohol s and wat er. sol ubl e suppository bases such as pol yeth Ienesgl ycol may

be used. Preferably the suppository base has 4=l ow nel ti ng 1‘8&”2}%1 e.g. 30

to [err]. The taurocholic acid preferably contains | ess than 10% nore pre-

ferahly less than 7 X, particularly less than 5 % .of cholic acid

I mpyriti-es as determ ned by analysis. Preferably the taurocholic acid

should be free fromor contain less than 1 per cent of deoxycholic acid and

| ts derivativegattdRsselFeand afid Novdts TRELFE1REE] TraRd Mabl], el @/ MobseS ghhan
5 per cent Cho"ctﬂ@id or ;&s sglt%a If deSired the taurocholiT acid may’ be
present as a s&Fgiladly fropHenkel GambH,, V.GeEmNYri um or especial |y the sodium
salt. The taurocholic acid may, if desired, have sone crystalline character
or be anor phoug: | y .t h osy torjes contain fr l1to er cent
by wei ght of t ArOrRGHaYx e SubltRRBlCoREL T nd a G BotuffR piesd by
thereof, e.g. bpsesssuthimsspolvethykeneglisio} maysbe msedd per cent, particularly
2 per cent by weight, e.g. 15 to 60 ng per dose. The suppositories
according to the invention preferably include a buffer to provide a pH of
from3.8 to 5. r%é aggv. §gFo£¥PPS?ItF?§Yt‘P3d?- has, p) Jow melting rasmeey re@-p3dfer is
acitric acid/ sodiéhcitrate buffer - ' o

The taurocholic acid preferably contains less than 10%,more pre-

U _ ferably less than 7 X, particularly less than 5 X, 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 characfer
or be amorphous. '

Preferably the suppositories contain from 1 to 4 per cent by wveight of

N 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.



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 from1 to 10 X
e.g. 2to 5 per cent, by weight of the suppository. The sup{)osMorl es may,
be made e.g. by mixing the ingredients and coh- verting thel@=3d1%3ing

m xture into suppositories. They may be produced.by conventional nould
casting processes. The tenperature of the nolten mass should preferably bg
kept low, e.g. below [err] to avoid degradat of the calcitonin. '

Al ternatively a‘hbosunpeamnteslrcef therineeastiion qmyoemina;urbﬁeuaadrecﬁeﬁts as. 5‘

descri bed i n_USBRtEnLe NG 521030 Bhtienth Tt IRl A1CoPAECLAN ARGl LENYD

is made, then m xe acld e squ05| ory
this is conpr eﬁéﬂeqtnﬁb anppent: of frem b tg. 19 K.aei@bPete St pery contihibye

filled wth ap%q)g(u dEethD ghpifosiBeryd | OW tenperature cooling system e. 'g
at 10 or[err] or below. Suppositories are preferably from1l to 2 grans in

wei ght. The espe- cially preferred weight is 1.0 to 1.5 g, e.g. 1.5 g. The
supposi tori es dbeosuppngi toriesamaynbe madere.gr cbyumikirlg the ingsediants and con-

i ndi-cations anWP d{x@’ ti?é‘rr%gfnlﬁ(r:ﬁgl Nidﬁqgé rl'n%afﬁéﬁgggﬂoﬂ%% nggg}é rm}gebee§@§é]ucq S€

of cal citonins tauroch adm nrs I ne rough
conparative cl |bbi| ?ﬁl"enﬂdﬁ'ﬂﬂ-tNO%gcﬁfé%t%eFe%ﬁﬁnaThemeM% pf tthesmoktiens

using known pam@ss halild PréBerdbls Me kepilowase.ghebelod st 6. to avoid degradat
of the calcitonin.

Alternatively a low temperature compression process may be hsed, e.g Q.)
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 5° C or below.

Suppositories’ are pteferably 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 o
ascertained through comparative clinical, rabbit, dog and other animal
bioavéilability studies using known pafenteral forms of calcitonin as the
standard.

Ve have found that a particularly good animal model is based on the use _

of New Zealand rabbits (weight ca. 2.5 - 4 kg) vhich 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.



W have found that a particularly good ani mal nodel is based on the use of
.hbm/ZQaIand rabbits (weight ca. 2.5 - 4 kg) which have been fasted for 5
idays. Blood is taken at intervals over 7 hours. The calcitonin content

‘measured by standard nethods, e.g. radio-i rmgnoassay met hods, _or_the cal -
ciumlevels are neasured by the calciumion $élective el ec%‘?%@ ¥et hod.
- 6 - 100- 7215 Rabbit studies show that the suppositories of

the ijnvention have unex- pectedly good bioavailability, e.g. conpared to
pol ysorbate 80 and other cholic acid derivatives-as enhancer. For exanple
the AUC (Area Under the Curve) over 2 hours and Cpnmax with sodi um
taurochol ate are at. | east tw ce the AUC and Cpmax when sodi um gl ycochol at e

is used as eanggﬁr. Ngieovgr, gaIC|ton|n | evel s can be detected in the
bl ood in a ver bratudissh shey that fhecsypropi teries Af,the dnyentign have: wnex-on.
d i ni cal st udipestaddy geodfliieataddabiiishpve. khecdmpaﬁetﬂltbabzilbsh}balta scaanmp to 1

nour Or 10" e {Jige 1HRIYE ARSerA0N Vel Ehiheet) 10 Blanbih S khidh

studles may be e over hese s e suppos
t he i nventi on Under ke Curyedrexexd2 hqugeamslr ﬁpmaxt nbﬂsap@bm tayrogholstet dne

i nvention havanalbmavaideabhé IU¢ &rd0Bbmax Qh@h tsofRifn kffc%chbmet h@tusaé 4&16

di t t scul dos Bloav uni t of
ol citonin 1o PRasrs fureoser o canrionth (10VEH 18R oA ActmtenAn hhdeatds

with a decrea-a yery shotultimel foirt exampleloslahiﬂ'h@ mupnesldﬁ)admiéoraﬁahnon
calcitonin preferably contain 50, 100, 200 or- 300 I.U. of sal non

calcitonin, e.q. 200 or 300 |I.U. The su%positori es of the invention are
i ndi cated for ggplasgﬂg}egrmay be effected to show the bioavailability in man up

U3 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 coffesponding 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.

\ Lo The suppositéries of the invention are indicated for twice-a-day or
preferably once-a-day administration.



preferably once-a-day adm nistration. - 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 follow ng mpyps. al l
tenperatures are in degrees Centigrade and are uncorrected. Taurocholic
acid or the sodiumsalt used contained less than 7 % of inpurities on

anal ysis, e.g. less than 1@6deoxycho|ic acid derivatives and | ess than 5ﬁm

sodi um chol at e. ran ed | Swi.t zer| a ref erab
ol bi ochem LARcarRERe L the drssrrion Ao presgeBats iee Siyiazephriia astd
Mel ting ranger3a pha’i&aﬁeﬁm‘éd]ly -acdieptaideei saltr sheyeoZOin tB8 mEnuSapymrei dii)lay

Base B is Vvtes 5 35.5 C. Solidification range
32.5 [err]. irédéé 5?Neémti#’£|%1e g)%%]%?teé}is'rray be foound in H P. Fiedler

Lexi kon der Hilfsstoffe 2nd Edition, Edito Cantor Aul endorf 1982, or nanu-

facturer’s |iffrglUda ﬁ\‘ﬁf RGP sawqdmf,&ratﬁf@é“aee i Qeicds nb@xﬁq
sieves. Aperture size erei naf r AS) 1s based on |ISO 21 4 1972 (

wire di anet eran@hareiungpreectgd)y s based on DI N 4189. -
100- 7215

Taurocholic acid or the sodium salt used contained less than 7 X of :
impurities on analysis, e.g. less than 1% deoxycholic acid derivatives
and less than 5 X sodium cholate. The brand used is from Fluka,
Switzerland, or preferably Calbiochem, Lucerne, Switzerland.

U
Suppository Base A is Witespol H 12. Melting range 32 - 33.5° C. Soli-
dification range 29 - 33° C. ' : '

Suppository Base B is Vitéspol H 15. Melting range 33.5 - 35.5° C.
Solidification range 32.5 -34.5° C.

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.

Vire screens used for sieving are stainless steel sieves. Aﬁerture
size (hereinafter AS) is based on IS0 2194-1972 (R10); wire diameter .
(hereinafter WD) is based on DIN 4189. ' —



PREPARATICN EXAMPLE 1: Suppositories containing 300 I.U. (International
Uni-ts)” of salnon calcitonin are prepared contalnlng the foll ow ng

icomposition per suppository: - Ingredient

‘ng/ Suppository Sal mon calcitonin (300 I.U.) ' 0. Q692+ Anhydrous
citric acid 0.78 TrisodFUﬁ1Eitrate dlhyépgté

0. 50 Manni tol 48. 651 Sodi um t aurochol ate
30. 0 .Supposi tory base A 1420. 0 1500 ng 1 ng substance

contains 4767 |.U. (overage of 10 per cent used) Preparation procedure a)
Pr epar at i on ofiﬂﬂﬁﬁgxgﬂbﬁgﬂﬁﬂﬁéEbo doses) 0.2423 g of the calcitonin, 2.73
g of the citric acid, 1.75 g of the tri-sodiumsalt are mxed in the dry
state and di ssgl ved n 14. ter 0.3 of S|eve nnitol is added
(AS 700 ni cr onuPPRE terd mwﬂn@?’ ?ﬁ%’lia'%'s ‘ggtﬁéé’c@a ts) Rfegalneg 1600
m crons, WD 45€aluitowins pre Prepaires- egtadningathel foddaidngi composdoatpdrerr] for
25 m nutes, anghﬁy f§¥ ¢AS 450 microns, AS 120 microns) to give 167 g of a
powder. b) Addltlon 0 enhancer and nDuIdlng (for 3000 doses) 150 g of the
powder obtained fromstep a) and 90 g of ground sodi um taurochol ate are

m xed, sieved fdypedbéit WD 100 microns), and m %gdsgfdsieoryhe m xture is
added to 4260 g of nelted suppo-

Salmon calcitonin (300 I.U.) : 0.0692+
Anhydrous citric acid 0.78
Trisodium citrate dihydrate 0.50
L 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
N\ 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 40°C 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. Honobgeni zation is
effecfed (Pol yton apparatus, speed setting 4) for 3 minutes. The mass is
transferred at [err] to a pre-warned vessel in a suppository maki ng machine &
(BONAPACE). c¢) .The suppositories are noulded at from 33 t [?ig% in . g
neutral polyvinylchloride foil (or alum mimﬂfYNI) in dose®0 out 1.5 n
and weight 1.5 g. Cooling is effected with an air streamat [err]. Yield
2,590 suppositories. Disintegration tine 6 mnutes. Melting point 34.9 C~
Hardness 81 N at 20 C. pHin water 4.2. PREPARATI ON EXAMPLE 2: ' 'L&
Supposi tori es ar esitoepdrase & @tt 38hiCagHorogenigapbon tisr gffected)(Balxten el
ng/ Suppository S Chpyd . The RHad¥f4s Fansterreiine
Citric acid a;JEQQaﬁﬂ, hﬁ&g g%‘%?lg-ds)og?}r% cmiiﬁtaetse i hydr at.e
0.50 Mannit ol at 33° C to a pre-varmed vesse iq43_ggygoqé%gfﬁcﬁé§ip§ machipe
45. 0 Suppository. GmmaricE)Powder ) ' 1405.0 g 1500 ng-* or sodium’
salt + 1 ng substance contains 4963 |.U. A charge is nade up as follows:-
Preparation of granulate (for 11,500 doses)

' c) The suppositories are moulded at from 33 to 33.5° C 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

20° C. Yield 2,590 suppositories. Disintegration time 6 minutes.

Melting point 34.9° C. Hardness 81 N at 20° C. pH in wvater 4.2.

PREPARATION EXAMPLE 2: _ _ _ Q_)

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 ng o

* or sodium salt
+ 1 mg substance contains 4963 I.U.

A charge is made up as follows:-

Preparation of granulate (for 11,500 doses)



s ) .

- 10 - : * 100-7215 In a glass vessel 9.78 g citric acid, 5.75 ¢
_trlsoﬁlun1C|trate di - hydrate, 0.736 g salnon calcitonin are dissolved in
©60.g denineralized water. 559 g Mannitol sieved (AS 1600 microns; WD 450

m c¢raons) are added. The mass is mxed, kneaded and sieved Q@S?Q%OO m crons;
WD 450 m crons) and the resultant granulate is dried in a& i enperature
of [err]. The granulate is sieved again (AS 450 m crons; WD 120 m crons).
Addi tion of enhancer . (for 10,400 doses) 525 g of the resul t ant granul ate is

mxed with 4 2.35 ? t aur oc oI| amg S | s sieved (AS 1000 m crons;
WD 450 mi crohs)? B1ASHVESK tricy ase’d & beisedivm cdgrrte di-t he

above m) xt % bydrihe, rm§36l§ slanmad camehmeuaie( &fs;%@@éh ThC6® S denilie T"ﬁ

m crons an oduce rmparticles at a

tenperature ‘rgl%rrﬁggéga +err ge% (égvjeéo%g %@ WT&E%“% )sa¥en

si eved firstaddadouThe alaeaaﬁs@imdevlme(aASda)ﬂOsmmdoms 168D hiPons;cwpnSP and

then throughufedohds Sidevse GO TAAP Fahomke Y0 AT0aLLANY: Lol YE,A Gho-
at e &%

nul ate for ressi on. npressi on e resultant granu
cool ed rotar ggpém%lﬁ Eﬁ@“ Ssiﬂ‘ sievad again (431499 minronspiBs12®miesonsd. g.
Fette P.2000 Cooltex) and fitted with [err] (Registered Trade Mark) covered

01570, st abi A4S TAE ol suanter C70eBE {8,450 daseBhoni | abi ||ty L?Lﬁhﬁeigﬁt{‘?

nodel , bioavailability (AUC) is of the sane order as-a 100 |. . m

I njection. 535 ¢ of the resultant granulate is mixed with 472.5 g taurocholic
acid. Thg mass is sieved (AS 1000 microﬁs; 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 6° C 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 compre551on.

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'Teflon(:) (Registered Trade Mark) covered punch die.
W, Compression is effected at 5° C 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 nmade contai ning 100
and 290 1.U. of salnon calcitonin and/or appropriate amounts of hunén, or
Asu-1-7 eel calcitonin. PREPARATI ON EXAMPLE 3: Suppositories are prepared "
as in Preparation Exanple 1 containing SuppOfgtory Base B Iﬂiigﬁg
Suppository Base A. PREPARATI ON EXAMPLE 4: ~ U. sal no ?tonin 1 g
suppository is made fromcalcitonin (0.0416 ng, 4804 I.U./ng), 0.78 ny
citric acid, 0.5 ng tri-sodiumcitrate dihydrate, 48.678 ng nannitol, 20.0
ny sodlun1taurocholate and 905 ng suppository base A in-anal ogous nannerhgg
exanple 1. Biocavailability results in Rabbit nodel The suppositories of =

Exanpl e 4 are gpghei Sstusf,@ﬁ:toeiésﬂfabétfadan@b&thenf@sm an@biodi PAyl Bf Salmb®r ]

[err] [err] The bioavali in this test is [ndicated 3

signi ficantly tpiedtenin aadyor,apPropriatecpmnnts of b“”"é‘od?ﬁrﬁsﬁﬂ/ o8fbl ate or
pol yoxy- et hylmeieany)l et her and pol ysorbate 80 as enhancer. *C L M
S * 12- - 100-7215 CLAI M5

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./ng), 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:-
Crmax - 33.5 mI.U./ml
tmax - 0.125 hours _
AUC (0-2 hr) 17.76 mI.U. ml-i.hr W/

The bioavailability in this test is indicated to be significantly
greater than that obtained with e.g. sodium glycccholate_or'polyoxy—
ethylene cetyl ether and polysorbate 80 as enhancer.



sitory conprising a suppository base, a caleitonin, and
IJJMIEMHMHIM ﬂlua phar maceut i cal |y acceptabl e salt thereof 2. A
R gto Caiml wherein the taurocholic acid is present in
*t he Tor'm &f 4 sbdilmsalt. 3. A suppository2according to QO-ALS or 2
‘wherein the taurocholic acid or salt conprises from1l to 4 % by weight of
the suppository mass. 4. A suppository according to Caim3, wherein the
taurqcholic acid or salt conprises from1.8 to 2.1 % by wwight of the
suppesi tory OBATMS 5. A suppository according to any one of the preceding
clains, WHETE—TT TTe calcitonin is human, salnon, eel calcitonin or [err]
caIC|ton|n 6. A suppository according to Claim5, wherein the calcitonin
i s sal- non tal & suppasitdry cémpuispogid snppasitorylibagef @ cakdinokin,cand ai ni ng
50, 100, 200 or | Q ng to
any one of the prggg%%m#écc iHD& %né AJmQQ ic§1 aik'ér)ﬁ%ié Jla)r%t?'?h ee gg’se
form pharnaceutlcally acceptable aC|d addltlon salt formor conplex form

9. A supposi borw aeppvsdwﬂr hec@mnenﬁ: @ftainhq ﬂiﬁ%@ﬂ'm taitodRol CReid @kNi Ng
a buffer to provide a rom
100- 7215 10. A ﬁﬁﬁ%&'ﬁ BBrﬁ‘eaEE’EﬂG nY %°§i‘éﬂ'1faaﬁe of the preced| ng cl ai ns,

con- taining additionally a water sol uble diluent.
3. A suppository according to Claim 1 or 2 wherein the tahrocholic
acid or salt comprises from 1 to 4 X by weight of the suppos1tory

mass.
Y '

4. A suppository according to Claim 3, wherein the taurocholic acid
or salt comprises from 1.8 to 2.1 X by weight 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 Asul:7-eel-
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

W © 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.



11. A suppository according to Caim10 wherein the water soluble di- |uent
is nﬂmmmlunﬂmmHMe 12. A suppository according to Claim10 or 11, -
cont 10 % by wei ght of the water soluble diluent based on
the w&i ght 'of "thé slippository. 13. A suppgsifqry substanti ghp)y2d§ ,
her ei nbefore described with refe- rence to any one of Exanples 1 to 4. 14.

A process for the production of a suppository conprising a suppo- sitory
base, a calcitonin and taurocholic acid or a pharnaceuti- cally acceptable

salt thereof

PaL LT EOT s\l PRGED SEIRILAE ST W 1 b SSRGS 09

rocess co

C ai m 14 wher ei nta@indng agdintidraldy bmsedenrsodubls ddlventi s nade, then m xed
wi th taurocholic acid and the suppository base and then conpressed into

suppositories. i
subst ant i al | llasA Happpebionyr according sadClaimnle sherednc the yasey sedubly di-

Exanples 1 to 4.1deht UsemaahitalUoechidtbseaci d or a pharnmaceutically
acceptabl e salt thereof in the manufacture of a suppository to adm nister a

cal ci tonin.

12.

13.

14.

16. A process for the production of a suppositor

A suppository according to Claim 10 or 11, containing from 1 to
10 ¥ by wveight of the water soluble diluent based on the weight of
the suppository. ' ' '

A suppository substantially as hereinbefore described with refe-
rence to any one of Examples 1 to 4. . \_)

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-

15.

16.

17.

ries.

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.

-

A process for the production of a suppository substantially as

hereinbefore described with reference to any one of Examples 1 &/

to 4.

Use of taurocholic acid or a pharmaceutically acceptable salt
thereof in the manufacture of a suppository to administer a

calcitonin.

i



