WD 2005/ 014031 PCTI EP2004/ 008210 -1- Use of Calcitonin in Osteoarthritis
The present invention relates to a novel use of calcitonin in
osteoarthritis, and to nethods of treating and/or preventing osteoarthritls
In mamual s, particularly humans. Calcitonins, e.g. salnmon, (Asu 1-7)-eel or
human cal citonin, of the invention are conmpounds which are |ong-chain

pol ypepti de hornones secreted by the parafollicular cells of the thyroid

gl and i n mam#0s209f9dHopty t he ul ti nobranchial gl and of birctsrPaBdofzicsh.
Calcitonin Is mainly known as a potent4Jnhibitor of osteociastic bone
resorption, which inplicates bone attachnment of osteoclasts and enzymatic
degradation. Furthernore, It was found that there are effects of I|ntranasal
Sal non Calcitonin in Juvenile lIdiopathic Arthritis in humans (Si anopoul ou
A at al, 20%ef darhisrid in Dseptthritiat 69: 25-30) and in the prevention of bone
erosion and bone 10ss in rheumatoid arthritis in humans (Sileghem A, 1992,
Annal s of Rheumatic Di seases 51: 761-764). The degradative process
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ost eoart hri enzymes(Leieyn G, 1?@14 rigBongl Mgt e, 2,481 QQR)«ﬁﬂlqﬂwimﬁm t%&'ﬁmﬁet shown to
our know edggedcst BfcieA@ieraiMIS at 4] 1990] ExpbrMolditRN B 106i145)%ind to

interfere at least with some steps of the enzymatic process of bone resorption (Einhorn TA et
at._, 1991, Clin Orthop 262: 286-297). There are some reported studies on the sffacts of
calcitonin on articular cartilage. In vitro, calcitonin was found to stimulate proteoglycan and
collagen synthesis in animal epiphyseal cartilage (Baxter et al., 1984, Endocrinology 114:
1196-1202) as well as in rabbit and human cartilage {Franchimont P, 1989, J Clin End Metab
£9; 258-266). The study of calcitonin in tHe treatment of experimental osteoarthritis gave
conflicting results. E.g. caleitonin was found to prevent ca:;tilage destruction in rabbits treated
with steroids, partial menisectomy or joint immobilization (Badurski JE et al., 1991, Lab

" Invest 48: 27-34), but no effect on cartilage was observed in another menisectomy model
(Colombo et al., 1983, Arthritls Rheum 26: 1132-1139). Moreover, the relative importance of
carfilage and bone changes in the Initiation and progression of ostecarthritis is stilf being
debated. No study in humans has yet shown to our knowledge the efficacy of caleitonin In
osteoarthritis.

In accordance with the present invention, it has now surprisingly been found that calcitonin,
e.g. salmon, (Asu 1-7)-eel or human calcitonin are useful in the prevention and treatment of
osteoarthritis in mammals, particulariy humans. In particular, the oral dellvery of calcitonin,



I n accordance with the present Invention, it has now surprisingly been found
that calcitonin, e.g. salnon, (Asu 1-7)-eel or human calcitonin are usefu
in the prevention and treatnent of osteoerthritis in mammals, particularly
humans. In particular, the oral delivery of calcitonin, W 2005/014031

PCTI EP20041008210 -2- e.g. salnmon calcitonin or (Asu 1-7)-eel calcitonin, as
described in the present Invention shows such an effect. Said oral delivery
of cal citoni nWO25@HEHal |y the delivery route of choi cBCT/ERp@RL0 | s
convenient, relatively easy and generahkly painless, resulting In greater
patient conpliance relative to other nodes of delivery. I'n accordance with
the particular findings of the present invention, there is provided: 1.1. A
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thereof conprising admnistering to said patient a t herapeutical l'y
effective anmount of calcitonin, e.g. salnon calcitoninin free formor salt
form preferably in a phar rraceuti cally accept abl e oral delivery form
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orally in 4 conposi t1on conmp onin an very agent for
calcitonin. 1.3 A nmethod of preventlng or/and treating osteoarthritis in a
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conjugated to a polyner nolecule. 1.4 A nethod of inhibiting resorption and
normal i zi ng tunover of sub-chondral bone in a patient in need thereof
conpri si ng halAimetret ef prexpnting a/andirqating astebartoritidie e pptient in cedd theredff ect i ve anount

of - cal ct t Oy 4T £ A a1 ololtEAG o B ol Lyl B of €1 2Dl ¥

ina pharmaceutica accept a e ora orm.
preservi ng SfePnse [FH!?I"d'ﬁ T"?Fgfo%?’ﬁa\t?@% PiRfefably i p B magsuticaly pecartabiestelect  on
chondr ocyt edelivefy farn)) athbrenithd theragedcalheffeetive amoumd bf Seaiflordigidaliveregbialg t o sai d

patient a in a composition comprising the calcitonin and a delivery agent for calcitonin.

1.3 A method of preventing or/and treating osteoarthritis in a patient in need thereof
comprising administering to said patient a therapeutically effective amount of calcitonin, e.g.
salmon calcitonin in free form or salt form, preferably in a pharmaceutically acceptable oral
delivery form, whersin the therapeutically effective amount of a calcitonin is delivered orally
in @ camposition comprising the calcitonin which is conjugated to a polymer molecule.

14 A method of inhibiting resorption and normalizing furnover of sub-chondral bone in a
patient in need thereof comprising administering to sald patient a therapeutically effective
amount of calcitonin; e.g. salmon calcitonin in free form or salt form, preferably in a
pharmaceutically acceptable oral delivery form;

1.5 A method of preserving and stimuiating cartilage via a direct or indirect effect on
chondrocytes in a patient in need thersof comprising administering to said patient a
therapeutically effective amount of calcitonin, e.g. salmon calcitonin in free form or salt form,
preferably in a pharmaceutically acceptable oral delivery form,;



therapeutically effective anmount of calcitonin, e.g. salnon calcitonin in
free formor salt form preferably in a pharmaceutically acceptable oral
delivery form WD 2005/014031 PCTI EP2004/008210 -3 1.6 A method of

i nhi biting phosphol i pase A2 and/or coll agenase activity in a patient in
need thereof conprising admnistering to said patient a therapeutically
effective anount of calcitonin, e.g. salnon calctonin In free formor salt
form preferaWORBR14@3phar maceutically acceptabl e or aPCHEPOM&8210f orm 1.7 A
met hod of stinulatory effect on gl ycosagu nogl ycan and/ or proteogl ycan
synthesis in a patient In need thereof conprising admnistering to said
patient a therapeutically effective anmount of calcitonin, e.g. salnon
calcitonin in free formor salt form preferably in a pharmaceutically
accept abl e qral, deliyery.for 1.8 A nethod of acting on the.inhonogenelty
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conpri sing m ni ient a therapeutically effective anount
of calcitonin, e. salnmon calcitonin in free formor salt form preferably
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second dr ug peathadeatiaty actaishicfsBferydrg subst ance being a bone resorption
i nhi bitor, bone formng drug or pain reducing drug in free formor salt

form
1.9 A method of acting on the inftammatory process, leading to attenuations on pain in

motion and relatad symptoms (e.g. circumference of knese, flexion angle of the knee,
swelling sfiffness) in a patient in need thereof comprising administeting to said patient a
therapeutically effective amount of calcitonin, e.g. salmon calcltonin In free form or salt form,
preferably in a pharmaceutically accaptable oral delivery form;

2.0 A method to reduce the degsanerative change in the jolnt in a patient In need thereof
comprising administering to said patient a therapeutically effective amount of calcitonin, e.g.
salmon calcltonin in free form or salt form, preferably in a pharmaceutically acceptable oral
delivery form;

2.1 A method as defined above, comprising co-administration of a therapeutically effective
amount of calcitonin, e.g. salmon calcitonin in free form or salt form, preferably in a
pharmaceutically acceptable oral delivery form, and a second drug substance, said second
drug substance being a bone resorption inhibitor, bone forming drug or pain reducing drug in
frea form ar salt form.



.4. I n another aspect, the Invention provides a particul ar dosage
range for a caldtonin, e.g. salnon caldtonin, which Is efficacious
and well tolerated, 1.9. safe for a-patient to take. Preferred Is a
range between 0.4 and 2.5 ng of %alnnn caldtonin for a patient, e.g.
human, e.g. an average human of "dbout 70 kg. More preferred are doses
around | ng, e.g. between 0.8 and 1.2 ng. Also preferred are doses

| ess than | ng but higher than 0.4 ng. Even nore preferred is a dose
of aldoanother agpectothg invention provitesta partiefilardosage range fod asalcitohinadgut 1 ny, e.g.
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Accouﬂﬂuﬂtyg salmemerlditsyiiect of the invention, there is provided a

nmet hod of preventing or/and treating osteoarthritis in a patient in

need thereof conprising admnistering to said patient an oral
formul ation conprising 0.4 to 2.5 ng calcitonin and a delivery agent

sel eg§ g\ phbfEsbilEal obtditoR somibing S3hen 024l S, preferably between
0.8 and 1.2 mg, most preferred about 1 mg of a calcitonin, e.g. salmon calcitonin.

2.4 The use of a calcitonin, e.g. salmon calcitonin, in the manufacture of a medicament for

" the freatment and/or prevention of osteoarthritis, wherein sald calcitonin Is provided in a
phammaceutical composition comprising batween 0.4 and 2.5 mg, preferably between 0.8
and 1.2 mg, most preferred about 1 mg, of a calcitonin, e.g. saimon caicitonin.

2.5 A pharmaceutical composition for use in treating or/and preventing osteqaﬁhrms
comprising between 0.4 and 2.5 mg, preferably between 0.8 and 1.2 mg, most preferred
about 1 mg, of a calcitonin, e.g. salmon calcitonin.



I n ahot her aspect of the invention, there is provided a use of
calcitonin in the manufacture of a nedicanment for the treatnent and/or
prevention of osteoarthritis, wherein the nedicanent is an oral

formul ation conprising 0.4 to 2.5 ng calcitonin and a delivery agent
selected fromthe group 5-CNAC, SNAD, and SNAG Suitable second drug
substances may include a calcitonin of different origin, e.g. salnon,
(Asu 1 -7)-eel or human cal citonin4Aa cal citonin anal ogue or derivative
thereof, a steroid hornone, e.g. an estrogen, a partial estrogen
agoni st or estrogen-gestagen conbi nation, a WO 2005/ 014031

PCTI EP2004/ 008210 -5 SERM ( Sel ective Estrogen Receptor Nbdulator) e.g.
ral oxi f ene, IasofOX|fene TSE-424, FC1271, Tibolone (Livial (r)),
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e.g. lumracoxib (Prexige(r)), celecoxib é)‘; Cel ebrex(r)), rofecoxlb
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adm ni stered by the sanme route of adm nistration or at the sanme tine.

As alternative to the above the present invention also provides: 3. A
cal ci t oni Ruitable spcond grugsbstapcag taylinciude @ ealcitesyn ofdifesent orignAg BAMAY. i n free form

or salt f W e oral

del i very %m)*’? oﬁuﬁ%@&!lcﬁodéﬂ’na @alo%?ﬂ{ HBH&E @aé%c;@ d‘ge)grt&?!.jl to 2.2
above; or hatmona, &g b estrogen s pa@algstrogtai agenist or@strogenigestagen edmbinatidn aran
calcitonin in free formor salt form preferably in a pharmaceutically
acceptabl e oral delivery form for use in the manufacture of a

medi canent in any indications as defined under 1.1 to 2.2 above; or 5.
A pharnmaceutical conposition for use in any indications as defined
under 1.1 to 2.2



above conprising a calcitonin, e.g. salnon, (Asu 1-7)-eel or human
calcitonin in free formor salt form preferably in a pharnmaceutically
acceptabl e oral delivery form together with one or nore pharmaceutically
acceptabl e diluents or carriers therefore. 6. A pharnmaceutical conbination
conprising: a) a first agent which is a calcltonln, e.g. salnon, (Asu
1-7)-eel or human calcltonln In free formor salt form preferably in

phar maceut i caM320¢d¥pt abl e oral delivery form and WOPEDEBBIGHMOBL

PCTI EP2004/ 008210 -6 b) a co-agent whigh is bone resorption Inhibitor, bone
formng drug or pain reducing agent, e.g. as disclosed above. 7. A kit of
parts fur use in the prevention and/or treatnment of osteoarthritis, said kit
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The term "f HasdlCOR2MHEtbis 0ag. dicb@engc.t hat the active ingredients, e.g. sal non
calcitonin and a co-agent, are both adm nistered to a patient

simul taneously in the formof a single entity or dosage. The term "non-fixed
conbi nat i onThe ieEmas'so-pemipistiaiien” K& tpRRined AgminiFtraionsor the ftke ag wilizgdherain ¢t oni n and
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t he 2 conpoadigisteredibldheisemg ravte of pdmipigiratiomer at ihpepee Bpe-y the calcitonin, e.g.
salnmon calcitonin in free formor in pharmaceutically acceptable salt form

s co-adm niygLered oL BoRlRl B35S hMALS! dilroBeg: At hePsin i nhibi tor,

3. Acalcitonin, e.g. salmon, (Asu 1-7)-eel or human calcitonin in free form or salt form,
preferably in a pharmaceutically acceptable oral delivery form, for use in any method as
defined under 1.1 fo 2.2 above; or

4. A calcitonin, e.g. salmon, (Asu 1-7)-eel or human calcitonin in free form or sait form,
preferably in a pharmacsutically acceptable oral delivery form, for use in the manufacture of
a medicament in any indications as defined under 1.1 to 2.2 above; or

5. A pharmaceutical composition for use in any indications as defined under 1.1 t0 2.2
above comprising a calcitonin, e.g. salmon, (Asu 1-7}-eel or human calcitonin in free form or
salt form, preferably in a pharmaceutically acceptable oral delivery form, fogether with one or
more pharmaceutically acceptable diluents or carriers therefors.

8. A pharmaceutical combination comprising:
a} a first agent which is a calcltonin, e.g. salmon, (Asu 1-7}-eel or human calcitonin in free
form or salt form, preferably in pharmaceutically acceptable oral delivery form, and



e.g. cathepsin KlInhibitor. Uility of calcitonin, e.g. salnon calcitonin in
free formor salt form preferably in pharmaceutically acceptabl e oral
delivery formfor use in any nmethod as defined under 1.1 to 1.10, nay be
denonstrated in aninmal test methods as well as In clinic, for exanple in
accordance with the nethod hereinafter described in Exanple B. WO

2005/ 014031 PCTI EP2004/ 008210 -7- Wen the pharmacol ogically active agent is
sal non cal ci t WRZMPSOKPE appropriate dosage will, of coP¢EER2004E¥§10dependi ng
upon, for exanple, the host and the nature and severity of the condition
being treated. However, In general, satisfactory results will be obtained
systemcally at daily dosages of fromabout 0.5 pg/kg to about 10 g/kg

ani mal bodyb)vveiag:h-tagentpmeﬁ Bibaid resdckptiog inkibitdr o faethinddrpg bikginredlycingei ght . The
phar naceutlacg%H ;Oggya%ol pactive excipients which are used in the
formul ati on glm oni n, in the oral formulation of calcitonin, may
I ncl ude pol yners and |nact|ve conpounds whi ch for exanple, aid the

formul ati onz.or Aaeepaetiusd t préveftion @hd/ét tRERenttd SeesarthlisBatiit enpl at ed by

t he present |r]vent| on or which may aid the release of the solid oral

conposi ti orCoRTIR gastro-Intestinal environment. The pharmaceutically
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nmol ecul ar wageghe.gods discPe8 d0®. or nore. Commercially avail abl e crospovi dones
i ncl ude Pol ypl asdone XL, Pol ypl asdone XL-10, Pol ypl asdone I NF- 10 avail abl e
fromI1SP, Kollidon CL, avail able from BASF Corporation. The preferred
crospovi done is Pol ypl asdone XL. Povidone is a synthetic polynmer consisting
of linear Theermyipatiznfins nsnbihdﬁelnommnga patipst imzasd ofpeingriwhied ul @evented ght

general Iy beliEgihaA rﬁ%r ﬁ%@@e@@@md@ﬁfﬁb{%@faw mﬂ&%%é F;?agoﬁl ni3¥d dones

i ncl ude Kol I'1don K K-90F aval romB rporation and
Pl asdone K- BaMaas #’F*h%%f&i’%‘t%%/ Rigs, degsqfafss HIdPrimAlss, PartigparyAWmaght i oned above,
t he crospovi dones and povi dones are conmmercially available. Alternatively,

Lhey MRy, DB GG Etbull KRR OEGES Ao HESY ASARAAG, AR done of

conbi nati on ener pr ese Ions 1n an anmount of
from0.5 t othSO"x"}Sé?" e@mmmﬂf\m@r %j gn crr@aaltvpmr edigntand Inclydles bOWefixgﬁ'l@”dd'P“‘t he
overal | phafixgacahtinations of HERESe trigfdients. The term “fixed combination” means that the

active ingredients, e.g. salmon caicitonin and a co-agent, are both administered to a patient

simultaneously in the form of a single entity or dosage. The term “non-fixed combinafion”

means that the active ingredients, e.g. salmon calcitonin and a co-agent, are both

administered to a patient as separate entities elther simultaneously, concurrently or

sequentially with no specific time limits, wherein such administration provides therapeutically

effective levels of the 2 compounds in the body of the patient.

Preferably the calcitonin, e.g. salmon calcitonin in free form or in pharmaceutically
acceptable salt form, is co-administered with a protease inhibitor, e.g. cathepsin inhibitor,
e.g. cathepsin K inhibltor,

Utility of ¢aleitonin, e.g. salmon calcitonin in free form or salt form, preferably in
pharmaceutically acceptable oral delivery form for use in any method as defined under 1.1 to
1.10, may be demonstrated in animal test methods as well as In clinic, for exampls in
accordance with the method hereinafter described in Example B.



preferably an amount of from2 to 25 percent, nore preferably 5 to 20
percent by weight relative to the total weight of the pharmaceutical
conposition. The delivery agents useful in the formulation, e.g. the oral
fornmul ation, are any agents useful for delivering the particular
pharmacol ogi cal ly active agent. Suitable delivery agents are any one of the
nodi fied am no acids disclosed In aforenmentioned U S. Patent No. 5,866, 536
or any one oWO2MEIHWHHI fied ami no acids described in t REVERZHHAHREL | oned US
Patent No. 5,773,647 or any conbinati.gn thereof. The contents of the

af orenenti oned US Patent Nos. 5,773,647 and 5, 866,536 are hereby

I ncorporated by reference in their entirety. In addition, the delivery

agent can bgnbhie haeéditcamy dctivelagarilé saimoh balciRhiR) Ry EiprdpRate dosagdiwlii ed am no
WO 2005/ 0140f31 PCT/ EPdZOOﬁ( 008&2110r -8 laﬁﬁdlésf gsd | | asggdt haen IO a}%l vat es and
hydrat es t h&/ RGPS &Y PR a9 Mg p SURETP P " SRS ssYe PRl M) | owi ng
formula | Repndltign befigg theated-Hpwever In genera satiafactoneresults wdesbWined, R2, R6, and R4
are i ndepenggpindiy b dhiRUBEhges SHom DERE.5 m@ RSBt 1@%‘8)@%?Jggn¥l|bodﬂveight,

C, -C4al koxy;” R5 is a _substituted or unsubstituted k}/l_ene,

subst i t ut edP8ierabiy<'Hgéeite BRoutP Kepka hodiuright e phasmaceytirall acperiRP eiPadits ubst i t ut ed
Cl;jClZaI kgl éiplehBhjch afer used!indid forrurbonaoT caltitoninllesd. intthe erel fafrmla(i@iloflC, 2al I(;yl ene) ;
and Re an ' - CA4. yl; an

hydr at es ang?dtgﬁ!@%dgﬁ%@ g?g@%ésrg?rﬁﬁ%&@%%%@%%@g%‘ﬁ@é%@%&&éI al as well

as their difooeulatien sananitagiing of thegalsd oral gpsage fosm senterpplatediydhe RrR®ankof ar e
descri bed i RvaAP&WARRA SR aiddherBigassiof iie BRH BRMSompbSon M BB abdtddntkdigan The
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anhydr ous doptionsiivimclydd ¢rospbriganegjaridspovidones, which may be any crospovidone and
povidona. Crospovidone Is a synthetic crosslinked homopolymer of N-vinyl-2-pyrrolidone,
also called 1-ethenyl-2-pyrrolidinone, having a molecular weight of 1,000,000 or more.
Commerclally avallable crospovidones include Polyplasdone XL, Polyplasdone XL-10,
Polyplasdone INF-10 available from ISP, Kollidon CL, available from BASF Corporation. The
preferred crospovidone Is Polyplasdone XL. Povidone is a synthetic polymer consisting of
linear 1-vinyl-2-pyrrolidinone groups having a molecular welght generally betwsen 2,500 and
3,000,000, Commercially available povidones include Kollidon K-30, Kollidon K-90F
avaflable from BASF Corporation and Plasdone K-30 and Plasdone K-29/32, available from
ISP. As mentioned abave, the crospovidones and povidones are commercially avaliable.
Alternatively, they may be synthesized by known processes. The crospovidone, povidone or
combination thereof is generally present in the compositions in an amount of from 0.5 to 50
percent by welght relative to the total weight of the overall pharmaceutical composition,
preferably an amount of from 2 to 25 percent, more preferably 5 to 20 percent by weight
relative to the fotal weight of the pharmaceutical composition.

The delivery agents useful in the formulation, e.g. the oral formulation, are any agents useful
for delivering the particular pharmacologically aciive agent. Suitable delivery agents ara any
one of the modified amino acids disciosed in aforementioned U.S. Patent No. 5,866,536 or
any one of the modified amine acids described in the aforementioned US Patent No.
5,773,647 or any combination thereof. The contents of the aforementioned US Patent Nos.
5,773,647 and 5,866,536 are hereby Incorporated by reference In their entirety. In addition,
the delivery agent can be the disodium salt of any of the aforementioned modified amino



generally carried out at a tenperature of fromabout 80 to about 120 C
preferably from about 85 to about 90 C, and nost preferably at about 85 C
The drying step Is generally perfornmed at a pressure of 26" Hg or greater.
The anhydrous di sodium salt generally contains |ess than about 5% by wei ght
of ethanol and preferably |ess than about 2% by weight of ethanol, based on
100% t ot al wei ght of anhydrous disodiumsalt. The disodiumsalt of the
delivery agentWeidS/Hr¥b be prepared by nmaking a sl urry RET/RPHE4/M819 very agent
In water and adding two nol ar equi val egpts of agueous sodi um hydr oxi de,

sodi um al koxi de or the like. Suitable sodium al koxi des include, but are not
limted to. sodium net hoxi de, sodium ethoxide, and conbi nations thereof. A

still furthefidsas mlchs@ihaﬁdsn@aadtémdhhﬁawﬁ tREHEATLBTIItSEM Eompdurité inclul@act i ng t he

del i very agen | iyval ent of sodium hydroxide to yield the
di sodl um sal?kp%apﬂl 504 Wr'ﬁ%sf%ﬁ'g'géan be Isolated as a solid by concentrating

the solution containing the di sodiRim
distillation. This paste nay bhg drijed
vacuum oven to obtain the disoo

At to a thick paste by vacuum

D 2005/ 014031 PCTI EP2004/ 008210 in a
of elivery agent as a solid.
The solid can also be isolated dryi an aqueous solution of the
di sodiumsalt. The delivery agem 5 @é prepared by methods known in the
art, e.g., as nentioned above, by netho s described in US Patent Nos.
5,773,647 and 5, 866, 536. The ethan& solvates, as described In the

af orenenti oned WD 00/ 059863, include, but are not limted to, a nolecular
or ionic conplex of nolecules or lons of ethanol solvent with nol ecul es or
ions of the disodiumsalt of the delforetad agent. Typically, the ethano

sol vat e contykefan about one et hanol nol ecul e or lon for every nol ecul e of

di sodi I't s t th te of di sodi
art of the del FvBCaBER SEipenE R oo R, e o B ory agent

in ethanol .CiBygdkaxwl | y, each gram of delivery agent is dissolved in from

about 1 to about Rﬁgmsubsmfutearoh@f&%stmd cgeaakﬁédeysubétm&a GRRdtbsttutbPcgbout 1 Ol
of ethanol. Th ng%égﬂl&%#ﬂt e hano sol uthn Is then reacted with a

I
mol ar exces<! e%y? 5o FAnsropifpted Crallofanyiepe), grsq%tﬁlg%gl um cont ai ni ng
salt, rel atiunaubbtliutd@hwl@m%aﬂglenﬁ),anﬂ . for every nole of delivery agent

there |I's nore thgn, S i noI sol vat e.
Sui tabl e nonosodi un%%a@hﬁﬁqew%&%ﬁ%%ﬂ or Shi C'EIaWr%'dthg&a &

hydr oxi de; sﬁﬂﬁﬂhtﬁﬁ?"éﬂ"%@d&?rﬁﬁsThaswunél%°f§9fmul§rhﬂﬁﬁ?'|"ﬁ’§>3\”%éi'§i’ﬁ'ﬂm§6'éﬁ %Fh et hoxi de;
and any conhilvard! seivateafant Rpdrites mereofues destibed iaved boro50863, lakag witttdembdst wo ol ar

equi val ent s fgrfprépggngrmémsodl um containing salt are

The disodium sait may be prepared from the ethanol solvats by evaporating or drying the
ethanol solvate by methads known in the art to form the anhydrous disodium salt. Drying is
generally carried out at a temperature of from about 80 to about 120 °C, preferably from
about 85 to about 90 °C, and most preferably at about 85°C. The drying step is génerally
performed at a pressure of 26" Hg or greater. The anhydrous disodium salt generally
contains less than about 5% by weight of ethano! and preferably less than about 2% by
weight of ethanol, based on 100% total weight of anhydrous disodium salt. The disodium salt
of the delivery agent can alsc be preparad by making a slurry of the dellvery agent In water
and adding two moiar equivalents of aqueous sodium hydroxide, sodium alkoxide or the like.
Suitable sodium alkoxides include, but are not limited to, sodium methoxide, sodium
ethoxide, and combinations thereaf. A still further method of preparing the disodium sait is by
reacting the delivery agent with one molar equivaient of sodium hydroxide to vield the
disodium salt. The disodium salt can be isolated as a solid by concentrating the solution
containing the disodium salt to a thick paste by vacuum distillation. This paste may be dried



added to the ethanol solution, i.e. for every nole of delivery agent there
Is at | east about two noles of sodiumcations. Generally, the reaction is
performed at or below the reflux tenperature of the m xture, such as at

anbi ent tenperature. The ethanol solvate Is then recovered by nmethods known
Is the art, such as, concentration of the resulting slurry at atnospheric
distillation, cooling the concentrated slurry and filtering the solid. The
recovered soMOPIEARFthen be vacuum dried to obtai n t h@CHEPEHINS2EO| vat e. The
hydrates of the disodium salts of thegdelivery agents nay be prepared by
drying the ethanol solvate to froman anhydrous disodiumsalt, as described
above, and hydrating the anhydrous disodiumsalt. Preferably, the

moln ?hydr ate .anva&thmm sles %bbh{'ﬁhtﬁélﬁlfsoéjhﬁ][ faf® bmada:r&arm@nf £ s%lmyﬂfe%;m @hS ﬁdl um
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t enper at ur e ageptsakay e PED@Eed bpmethedstkipbwn in theiagne.o-t @amentionagdraboteobyabout 30C and
in an envir gaiBEd deb@bbds LA PdieRRbs. 5099 s47ahd b Bos 3ol MRetittanot sOVAteS, Bat i vel y, the
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(10-[ 2- hydr mmmkpémlm)eéecbmfethaml sbieBINAB)molecules or ions of the
N-(8-[2- hyda.eawmémmaa}v éH?rWTpichH. tﬁ%tﬁarﬂ:%@e%ﬂﬂa:ﬁ??d gt %@%Hﬂ' um and

di sodium salts, ethano es o elr so m sal nonohydr at es
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PCTI EP2004/ 6bBedisbdiuinlsait pf thé aeliverg agbet éav de yrepgrediby dissolving thaidsiivelrywgers &l t  of
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sol ubl e alndscnmn |s\thdnltbdcied with @ molir @desy of b Redund Efitairtiyssalt bach daya t he gastr o-
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However W@%&ﬁ)%%&@&%&cﬁn .%Ia!rJAQEEEH &g;r%;j% t?]n o‘? m%éﬁ#.oﬁ oF Ee?\?erfsz‘\geehp form of
one of thes&lﬂtﬂé$'ﬂ1p@ﬂhaag7éﬁmiel°§s®m@m yigldingt theeethanebaedte Suitablehe absor pti on
of tlhet plhar ﬂ%ﬁ&b%@g e?isltmuutaﬁtuwae ﬂ@fﬁﬁ{ted% sbal% nwa@mat sodRA MRSt ?\ﬂ:h' s nore g
conpl etely absorbed In e ream re or use of mcronize
carrier ageft SqumInethoxide and; éf@]*r%’ﬁqx%‘&fa" A M E@Wf’ f%iﬁqt’gﬁi A ni croni zed
form of t h@refemably, etleast@hout twoimoeheduivalgnts bfithesioriosodiune pantaitiigsaitefe t he sol i d

oral dosageaifau® tﬂé eth&m RS RE. forl NG moiewewe?y shi thed ias 1ast@Bb Wy agent

whi ch,  when ag fd sodlum catlong Eer%rrglly.(ihenr'gacﬁon is performed at or below the reflux

temperature of the mixture, such as at amblent temperature. The ethancl solvate ts then

. recovered by methods known is the art, such as, concentration of the resulting slurry at
atmospheric dlstillation, cooling the concentrated siurry and filtering the solid. The recovered
solid can then be vacuum dried to obtain the ethanol solvate. The hydrates of the disodium
salts of the delivery agents may be prepared by drying the ethanol solvate o from an
anhydrous disodium salt, as described above, and hydrating the anhydrous disodium salt.
Preferably, the monchydrate of the disodium salt is formed. Since the anhydrous disodium
salt Is very hydroscopic, the hydrate forms upon exposure fo atmospheric moisture.
Generally, the hydrating step is performed at from about ambient temperature to about 50°C,
preferably ambient temperature to about 30°C and in an environment having at least 50%
relative humidity. Alternatively, the anhydrous disodium salt may be hydrated with steam.
The preferred delivery agents are N-(5-chlorosalicyloyl)-8-aminocaprylic acid (6-CNAC), N-
{10-{2-hydroxybenzoylJamino)decanoic acid (SNAD), N-(8-[2-hydroxybenzoylJamino)caprylic
acid (SNAC)and their monosodium and disodium salts, ethanol solvates of their sodium salts
and the monohydrates of their sodium salts and any combinations thereof, The most



m xture of pharmacol ogically active agent and pharmaceutically inactive

I ngredi ents, has an average particle size of |less than 40 m croneters.
Desirably the carrier agent of the present invention has a mcronized form
which is defined as an average particle size of |ess than 20 mcrons. Mre
interestingly, the carrier agent for the present invention has a m cronized
formwhich is defined as an average particle size of |ess than 10 m crons.
M croni zed foM®g5§#403ihe carrier agent of the present PavErMIOIBZITAY be
prepared by grinding it in a grinding4m-l| which is acceptable for grinding
phar maceuti cal |ngredients and which Is capable of grinding the

phar maceuti cal ingredients and/or carrier agent to a fine and uniform
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the pharmaceutical ingredients and/or carrier agent to a fine and uniform micronized particle

size. An example of such a grinding mill Is an Air Jet Mill Gem T ® {Copley Sclentific, Lid.,

Nottingham, UK). The finely ground carrier agent elther separately or finely ground carrier

agent plus any combination of finely ground additional ingredients of the present invention

may then be screened, for example, over a mesh screen having the appropriate openings, in

order to aliow only those ingredients which have the required parficle size to pass through

and be collected for use in the present invention. The pharmaceutical compositions of the

present invention typically contain a delivery effective amount of one or more of the delivery

agents, 1.e. an amount sufficient to deliver the active agent for the desired effect. Generally,

the delivery agent is present in an amount of 2.5% to 99.4% by weight, more preferably 25%

to 50% by weight.

Preferably a calcitonin, e.g. salmon calcitonin in free form or In salt form, Is delivered as a
pharmaceutical composition comprising calcltonin and a dellvery agent for calcitonin. More
preferably sald pharmaceutical composition comprises a delivery agent selected from the
group of 5-CNAC, SNAD, and SNAC. More preferably said pharmaceutical composition



thereof is hereby Incorporated by reference in its entirety). In short, such
oral fornulations relate generally to conjugation-stabilized (poly)peptide
and protein conpositions. Mre particularly, such oral delivery forns relate
i n one broad conpositional aspect to covalently conjugated cal citonin

conpl exes mherein the calcitonin is covalently bonded to one or nore

nol ecul es of a mer incorporating as an integral part thereof a

hydr ophi | i c ng‘{s 1408 ., a linear polyal kyl ene gl ycoPCTERA4RMRYei n sai d
pol ymer incorporates a lipophilic noLety as an integral part thereof. In
one particul ar aspect, such oral delivery forns relate to a physiologically
active calcitonin conposition conprising a physiologically active peptide
covalentiy Wh@da dsiivialy aeftad selEetod romMTiHel gedul Gorslslingof lal deaitmRalk v kyl ene
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peptide in the phy5|olog|cally active calcitonin conposition has an enhanced
in vivo regjst e Lo enz ti rel ati he
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atom of the® OroCov rough a
re51stance to enzymattc degradatlon relatwe to the physioclogically active calcitonin alons

(i.e., In an unconjugated form devoid of the polymer coupled thereto). In another aspect,
such oral delivery forms relate to a physiologically active caicitonin composition of three-
dimensional conformation comprising a physlologically active calcitonin covalently coupled
with a polysorbate complex comprising (i) a linear polyatkylene glycol molety and {ii) a
lipophiiic molety, wherein the physiologically active calcitonin, the lingar polyalkylens glycol
molety and ths (ipophilic moiety are conformationally arranged in relation to one another
such that (a) the lipophilic moiety is exteriorly avallable in the three-dimensional
conformation, and (h) the physiologically active calcitonin In the physiologlcally active
calcitonin composition has an enhanced in vivo resistance to enzymatic degradation, relative
to the physiologically active calcitonin alone. In a further aspect, such oral delivery forms
relate to 2 multifigand conjugated calcitonin complex comprising a triglyceride backbone
moiety, having: a bioactive calcitonin covalently coupled with the trigiyceride backbone
moiety through a polyalkylene glycol spacer group bonded at a carbon atom of the
triglyceride backbone moiety; and at least one fatty acid moiety covalently attached either



pol yal kyl ene gl ycol spacer nmoiety. In such nulti Iigand conjugated
calcltonin conplex, the d and B carbon atons of the triglyceride bioactive
noi ety may have fatty acid noieties attached by coval ently bondi ng either
directly thereto, or indirectly covalently bonded thereto through

pol yal kyl ene gl ycol spacer noieties. Alternatively, a fatty acid noiety may
be covalently attached either directly or through a pol yal kyl ene gl ycol
spacer noi et yWPaMPE033 and d carbons of the triglycer PeRERUIRIEHAe noi et y,
with the bioactive calcltonin being cwalently coupled with the 13-carbon
of the triglyceride backbone noiety, either being directly covalently
bonded thereto or indirectly bonded thereto through a polyal kyl ene spacer
noi ety. | n diiecty taa barbdn dtodry aftte Rigipgargeplbaekbond moiety ontavalentlypdired, thrbiligh abi oacti ve

cai ci tonin %l@r% r@%l%g%i-'ﬁb%tyblﬁ s&{ﬂ‘ﬁi{ﬁﬁl@érl%oﬁ] éaecﬁlc)‘c‘én‘irﬂo?riisféettﬁé lyceride

nodi fi ed bac rna |ver

ot her accep@ﬂﬂtﬁ qarhop gtogs Oéﬂ‘éﬁlsyceﬂﬂ?f’ﬁ?%ﬁ'ﬁ@ety@?b eéﬂ’,‘%ﬁé'dﬁﬁieﬂ?ﬁe i nvention. As

used in _sucmaemtbw&uaiemmﬁauad%ﬂhe;tmea@mtel‘ub smﬁ:%ﬂyg:bmuy behbied ered Steric,
conposi tion

n ccept abi |
characteri s@m&'g qy[awe"etg aﬁ%ﬁger &gltg{' c@lé@%@"ﬁy' afgﬁy qumgt?’{/"aY§? ns relate to a
poi ysor bat ecaydaply éﬁacb@ﬁﬁﬁﬁfsq'fﬁ@h@f !hmgiyemmgﬁmenmoeftsymn opgtiteties
triglycer Id dgndRpsaldeng\sr ﬂmdgtiddma Uaeufbahé FbIEYY, vth @abfoakive |ch!§|toﬂﬂ blemé) aI }‘ att yt aci d
group; an rou avi n ologically active
noi ety cova%"éﬁ'%’f@ E%’h% ﬂ?ﬁqs&%oﬁ/ fq'be g ‘E“l%?’ 'gegrf’ﬁlgtp"leg;h%[@?ﬁ% noi ety is
coval ent | y titsalyedvalanly bandegotpereiorar hnﬂkﬂcﬂumodﬂddmtc thyough atphigaikysing epdesi ene
Permnal’ ?3‘“°'?‘?3ﬁ2"“.‘*?“““'“5'5""**9““53?“ cHRnR Bl B aRE el may 2 ey,
t he coval en? %%@WY FR!‘@P@%’F“ ‘hé‘"g@w"g‘;v °ﬁ" g’FF@BF?“’E‘S‘Eﬂpl ng the ’
hydroxy t erlhiruuysalm spdaher gomiby, @t Atchrathelygithec adcegabda gpavdr ighoups, withintheal  car boxy
functional i br¥ad fttgarlrWé lonS/Qs Jsgfﬁn sE%oﬁtﬁﬁ%cEép&%nhWﬂxEQpﬁ% i&?ﬂ"yl ene glycol

group has a ter car runctio ogically
active noi eﬁeiﬁﬁhtﬁ?teﬁ‘é Wr&'&ﬁ?ﬁ? taf’?/GWGEEP"G%%?PBEJF%\‘F“%?Q"W@'GF% relate to
a further ampyerdnoher aspert fleh eral dufusrpiomhsrelatodd aipdiprbawrbrigiat thpeisinga t oni n

I | ed
to & Sﬁy‘;?o 55BNl Bl 1B bimief Al Blod grip BhRG,Y FOVE €
noi ety. In L?cfﬂtwcaéﬂﬂ% and {8 a;ﬁﬁgvgthﬂnr@glveoagwp '@?(Y%D @@hwéﬂiqeieeltvrﬂcgwenay be
coga:(ené ! yI mau?beAIeh@ bohdfel tReIS, .. C@r@aéi&g;eawmt .E&pétg.sr&?awa?ﬁwn@éue gl ycog
modi fie (o]o) ond at a tee am no aci
group of ?h P@r?f’eia ié’nfﬁic’ﬁﬂé @Je#h(g'ﬁ?scq%?‘f%ggnpat I bl e polyethylene
gl ycol nodi $¢°@GD‘@Wthﬂnﬂlpﬂ mayes @&9" uivest eivia A hytiexy dgsinfpaldurmtienatity obtheol ysor bat e

polyethylene glycal group, or altematively, the covalent bonding may be indirect, e.g., by

reactively capping the hydroxy terminus of the polyethylens glycol group with a terminal
carboxy functionality spacer group, so that the resulting capped polyethylene glycol group
has a terminal carboxy functionality fe which the physiclogically active moiety may be
covalently bonded. Such oral delivery forms relate to a further aspect to a stable, agueously
soluble, conjugated calclfonin complex comptising a physiclogically active calcitonin
covalently coupled to a physiologically compatible polyethylane glycol modified glycolipid
moiety. In such complex, the physiologically active calcitonin may be covalently coupled fo
the physiologically compatible polyethylane glycol modified glycolipid moiety by a labile
covalent bond at a tee amino acld group of the polypeplide. The physiologically compatible
polyethylene glycol modified glycolipid moiety may advantageously comprise a polysorbate
polymer, e.g. , a polysorbaie polymer comprising fatty acid ester groups selected from the
group consisting of monopalmitate, dipalmitate, monolaurate, dilaurate, trilaurate,
monoleate, dioleate, tricleate, monostearate, distearate, and tristearate. in such complex,



polymer, e.g. , a polysorbate polyner conprising fatty acid ester groups
selected fromthe group consisting of nonopalmtate, dipalmtate,

nonol aurate, dilaurate, trilaurate, nonoleate, dioleate, dioleate,
nonostearate, distearate, and tristearate. In such conplex, W 2005/014031
PCT/ EP2004/ 008210 -13- the physiologically conpatible polyethylene glycol
nodi fied glycollpid noiety nmay suitably conprise a polyner selected from

t he group con‘é’Pé’F"F’ﬂ’dO’df pol yet hyl ene gl ycol ethers of PEVERUAMRES, and

pol yet hyl ene gl ycol esters of fatty agids, wherein the fatty acids for
exanple conprise a fatty acid selected fromthe group consisting of |auric,
palmtic, oleic, and stearic acids. In the above conplex, the

Eg?li: '?lo(r)ugln q;zde;% sg?ﬁ%&a}lﬁo&ﬁr Eﬁléﬂ%ﬂgt@%ggrlgﬂ ;Mﬁhﬁetpﬁl dohdidJﬁats@fma%u.tasmﬁlr :1 SeAféT "
gl ucagon, §8WB'f58§tp8Wﬁr snbﬁﬁgfr ﬂ'@ ﬁgqchgrBaYWygﬂap'lﬁﬂﬁtﬁ%’F(?Hﬁ t mone,

eryt hr opol etids and hgtmwlea¢ gyl sﬁre&éaﬂygmﬁa%erais theffattyl egids fan exaniper oi d

stinul ati ng,fof ’acﬁ@QQ&Mme r%[}ﬁ(@dﬂg tng'aﬁfaur}éa&a‘ﬂﬁﬁ@%%lc%nd’}%nc natural |y

occurring opiods erOX| E ase rferon ar.agl nase, arginase,
ar gi ni ne d&&¥- ﬁé’gs@ B GO e P ilpoically acive ERIFIRRIR Hlay by wﬂlg?tﬁmn
chenot rypsicamprsec caigifralnrselottad Gonothe@roupsgneisting of insuliprcaksitordn, AOVENt i on rel at es

to an oral gl “éaﬁ?afo@fabr?@orﬂ&&%ﬁ {fa FE'n{ PB Halthy i iofhbrdle r?&ro:pli'lét W in

defi ci ency, rrsin acceépt abl e car and a stabl e,
aqueousl| y %IPQII'H"@C r%ﬁ?ﬁ'[‘ﬁlfjﬁ‘?@d"’?‘ﬁ@’m thlﬁmd é‘iﬂ?ﬂﬂ“%(h%?ﬁ?ﬁ Gyeghihsul i n or
proi nsul i n epraphals ivesopraasinenk raturdly playsih@opigis cshbdryxideadignauiidsb) isterfgen, yet hyl ene

gl yool, oLl sehifley SRlcBL dfeclolnin bl LDSKIRE Soardndlb b dIGARCRRE, 21 o7 nat ve

oral dellvef accor InVentlon s a
t echnol ogy cHemewpsaa@nd PEPAD 1o FF‘SM@&PGMB Bl’emmmmhmte@@ arse618 (t he

cont ent th%ﬁﬁa@.fstrhtﬁmfasga@bvbnhmmenﬁémmfwunm%ﬁi@aceomﬁhsmgs entirety). In

short such further, oral. deliver rote in fromthe acidic
envir onrrentpnﬁrﬁﬁc?ﬂhgég?ﬁ%tab %Wﬁd %gatg% gﬂlbeggs SO ﬁ@bﬁ&hg%ﬂée]'"gw'grmch and
| nt esti ne, campleX enmprisingipeun pit proigulin gova!mlmmunbdmmgmlwmrmb@el t is

safety in t e@l%%&él%ﬁﬁe&@}déhﬁnd}%&ycan exert Its therapeutic effect.
Such oral ellvery ormis e.g. a pharmaceutical conposition for oral

delivery of salnmon calcitonin conmprising: (A) a therapeutically effective
amount of FaitiersateniurticaseiotdaiematiyeByal delivery dersge orme whhimmepbeused cal | y

acceptabl e ae&sr&.ﬁa/\%rmen&e%ﬁ@a teérﬁb;o@ dés&méa mW\?Qﬁé%%@f Risi 500 2, 08N BRNGLT

effective tg bi oavaj | sai d sal mpn cal ¢itonin: and (D) an
enteric 608 18 (the content thereof Is hereby In rporated by reference in its entirety). In short,

such further oral delivery form protects calcitonin from the acidic environment and digestive
enzymes as it passes through the stomach and intestine, and facifitates its entry into the
bloodstream. Cnce it is safely in the blocdstream, calcitonin can exert its therapeutic effect.
Such oral delivery form is e.g. a pharmaceutical composition for oral delivery of saimon
calcitonin comprising: (A) a therapeutically effective amount of said salmon calcitonin; (B) at
least one pharmaceutically acceptable pH-lowering agent; (C) at least one absorption
enhancer effective to promote bicavailability of said salmon caleitonin; and (D) an enteric
coating; wherein said pH-lowering agent is present in said pharmaceutical composition in a
quantity which, if added to 10 milliiiters of 0.1M aqueous sodium bicarbonate solutions would
be sufficient to lower the pH of sald solution to ne higher than 5.5. The pharmaceutical
composition, wherein said enteric coating Is present at a weight which is no more than 20%
of the weight of the remainder of sald pharmaceutical composition excluding said enteric
coating. The pharmaceutical composition of above, wherein said enteric coating is present at
a weight which is no more than 5-15% of the welight of the remainder of said pharmaceutical
composition excluding said enteric coating.



coating; wherein said pHIlowering agent is present in said pharmceuti cal
conposition in a quantity which, if added to 10 mlliliters of 0.1 M
aqueous sodi um bi carbonate solutions would be sufficient to |ower the pH of
said solution to no higher than 5.5. The pharnaceutical conposition,
wherein said enteric coating is present at a weight which is no nore than
20% of the weight of the remainder of said pharmaceutical conposition

excl udi ng sai WOWBKWIM coating. The pharnaceutical coPGRERHBB2OT above,
wherein said enteric coating is presemd-at a weight which is no nore than
5-15% of the weight of the remai nder of said pharnmaceutical conposition
excluding said enteric coating. W 2005/014031 PCTI EP2004/ 008210 -14- The
phar maceuti cal conpositions with which the useful ness of calcitonin in the

t r eat ment it Sed IPQI‘MH i i e

i ncl udi ng gfhggﬁ%&%eﬁ%ﬁ%g%déﬁgk %t,[dn?gg et, th%:%éf@tg %%g%@ﬁ%@?%ﬁﬁgﬁﬂtr solid

or al dosagésieeﬁ"'m"g‘sdﬁ Fhoyn. Mgy Rerprovidad gea paraiginderinga solorRaRsUls &blet. known in the
art. The sdhaplet, fppssitag eribther ablidoanpaagd fofm) 3l ofwHich@ar Bsprapdred biMestiddon can be
pr epar ed beYeEIikrl]d%\;ninglr LRdi ng either the carder agent or the carder agent wth
any conbi nat1on of Ré "addi ti onal I ngredients of the present conposition to
a mcroni zed particle size. The mcroni zed carrier agent or mcronized
carrier agemb sflldpbarfiacsuticdl &Rshositishs bf 8 Rktahtn@eidh xR pépabdadyfirsesent

i nvention nay.the further. proc by .conventiopal t S_e.9. by
bl endi ng. o St er e (4tfek B SRURTERRE FoeRB A0 R Bl of Foiaifial’ O,
agent, t he ingrestiastpdf femessent coiordsitionte aawieronized iperticie pigg. elheemierenizedivasiell ng, and
]p : : i ngdl Btéa?&%fﬁwoﬁt&e&lsar?ey BgEnepiak rﬂif:roﬁikéd'dd&ﬂonhﬂﬁdég&é%k&%rese?@{)?' {lg |
ol l owed by further ta ng or ¢ ressj.on- n 0 giye ets. In
adi 1 on. et ey 1o B FlhBbribag o B FeBbanta RSt - REDFIATG BV by
further proftesitvg agent bractivecagents Wiestsliery agapste grospolidenefon pdusianmendexanpl es
e of or di e breti hiatg, dnd kg WSRabRe G shd o iy EIegenlbe, O 3OO, Y
i "y SKi i ) X S z I Ing
of Cthe pr oG lyen by Brter BoRINS Ay PR Ts g 15 S EmSEU Bosp10 - 15.
Exanpl es  solid dispersion may be formed by known methods followed by further processing to form a
tablet or capsule.

The following examples serve to further illustrate the invention and will be readily understood
by one of ordinary skili in the art. The examples are not meant to be limiting of the presant
invention in any way.



A. Fornul ati on Exanpl es EXAMPLE 1: Formulation 1 (3 batches) Preparation of
M croni zed 5-CNAC. Coarse 5-CNAC, which is to be mcronized, is added to a
jet mll (Ar Jet MIlI GemT O Copley Scientific, Ltd., Nottingham UK)
using a 80 ceramc pan cake jet mll, 8 cmdianeter, 6 bar N2, 0.5 mm
nozzles wth manual feed of about 700 g/h. The coarse 5-CNAC is jet mlled
and periodically sanpled under m croscope with reference ruler neasurenents
to Identify wWe@iSHBIHver age desired mcroni zed parti cPEI/ER22@/008289 obt ai ned.
Three different batches are ground to g eate 6 um 35 um and 46 urn

bat ches. Individual sieving of the separate m cronized batches is then done
by using a conical sieve mll (Quadro Com |, Quadro Engi neering

| ncorporated 613 Col by Drive, Waterloo, Ontario, Canada N2V IAl) with a
U10, 813 um conical sieve, round beater, operating at 1500 upm wth

t hroughput of about 150 kg/h. FornuEX@MBles1.3  sainon Cal dtonin Fornul ati on
wth 5-CNAC of Different Particle Size Ingredient Arount (na) Percent (%
Sal non Calcitonin 1 0.25 Mcronized 5-CNAC 228 57 Avicel PH 102 (r) 147
36.75 Cr osfydiammulakion kxemless  \mgnesi um stearate 4 1 Total 400 100
Preparation of Formulation 1. Three different batches of tablets are
prepared us hre t bat ches of m croni zed 5- CNAC di sodi um
one tabl et %{’E&% %ﬂ? aVéﬁ - CNAC di sodium particle size of 46

m crons (Batch A), a second t abl et batch havi ng an WD 2005/ 014031

PCT/ EP2004/ r -&%@g Al R iPRME! m crons
(Batch B), &Qﬁéﬁ@n Dfﬂ'gmayrdﬁ@ﬁpé ﬁ@Nﬁ@ an @;@&Egﬁ &r&g%&&ggﬁgoodl um
particle si%gtmil (AnlepMy IGGH'ST@58?'?%13‘@““'%”@10”‘61“19?‘3’3-&4%1“5éI’BQlcP'BWICn,

pr e- scr eenegghntchikedetghill,  cftidmdr, Gigar 812,0.5 dmh.nogdes Withmanianieae of dbout@OC di sodi um

salt, screepedyl L PUHICRACR jlfiidd 35 RAdicall) Grblla Inddf micRds¥lednfione XL

refarence ruler measurementis to identify when the average desired micronized particle size
is obtalned. Three different batches are ground to create 6 um, 35 um, and 46 um batches.

Individual sieving of the separate micronized batches is then done by using a conical sieve
mill (Quadro Comil, Quadro Engineering Incorporated 613 Colby Drive, Waterioo, Ontario,
Canada N2V 1A1) with a U10, 813 um conical sleve, round beater, operating at 1500 upm
with throughput of about 150 kg/h.

Formulation I-3. Salmon Caldtonin Formulation with 5-CNAC of Different Particlie

Size
Ingredient Amount (ma) Percent (%)
Salmon Calcitonin 1 0.25
Micronized 5-CNAC 228 57
Avicel PH 102 ® 147 36.75
Crospovidone, NF 20 5
Magnesium stearate 4 1
Total 400 100

Preparation of Formulation 1: Three different batches of tablets are prepared using the three
different batches of micronized 5-CNAC disodium, one tabiet baich having an average 5-
CNAC disodium particle size of 46 microns (Batch A), a second tablet batch having an



(crospovidone, NF, International Specialty Products, 1361 Al ps Road, Wayne,
New Jersey, 07470, USA) is conbined in a 500 m-jar and is m xed using a
Turbula m xer for 100 revolutions at a speed of 46 RPM An additional 57. g
of m cronized 5-CNAC di sodiumsalt, screened through a 35 nesh screen, and
36.75 g of Avicel PH 102 (r) is added to the jar and m xed for 500
revolutions at a speed of 46 RPM A further 36.75 g of Avicel PH 102 (r) is
added to the VR2'88H%¥s ni xed for an additional 100 rePEVERPUALIWE a speed
of 46 RPM 4.0 g of nmagnesium stearatesis screened Into the jar using a 35
mesh screen and is blended for 1 mnute at a speed of 46 RPM The fi nal
blend is conpressed into tablets using a Manesty 133B tablet press. The

t abl et wei ghierdge SaqNAdsdaRNGakticld BRe BB midiies (BhtoiRBR bhdDIhd tayletiatdhne t abl et s

d i . f.oll - 2 Pri
At i st r ot PAROR B oA WERAEhoRpie P oo S BHERD. L 1 Three

different batches of mcronized 5-CNAC disodium one tablet batch having an
aver age 5- Chb6g df sabinblciomint prélsErediied ehréligh 460 mabiCdchies, {7Babohiciizeds-second

tabl et batc Vi ng an .avera 5- di sodi um i C Si Z 6 mcrons
(Bt oh By CENAC HisBited Beif KRB pee 4 T o o 0T 00 & rEnBiBra L o o
particle slcmspayidods Nii biemationaERrecihltyCroduttacl 36 blbeReadpWepe: Hew flerean each of
honkeys - cep AT R B EEFn A DomE LRI & b hifda FMUISTARE GO OS2 ot
ooy ot CPivalitend atihosed o1k BPb AT4BepreL b, g g MRropiel 5 CURG AROITE SR oi ous. 1 or
t he durat | osnrenhgd ﬂle:ugm a 8§ mpsr scoin, a@.ieﬁ.?mmpfeﬂtvicélrmmoeﬁ ighddaddo thBireld B or
gatch  C 1 SmBedfon @l Bldhflorstat § 3dba SR W dhfdy SO AR Rpeped by 10 nt

of water. Rﬁesus nonkl¥_ 00 sar? es are collected i mredj ately before

admi ni st r at PR I{Re Jaggnidds mixed {gr an adgitignsl 10 revplutions st a apeed of 46 RRM 408 hour s

af t er adm nofshagaésiomsteskate dsdcmbnddridotreder Dsiof a 33 eshrseran andigbibrdedifabl et

batches Is I ; L. | nner but on
@gﬁ{%%(t) ?‘Q%aeg ﬁP&;éfhﬁiﬂr‘FﬂL fimal BibrSa .&%d;gﬁf‘ong 'Ebbﬂeésid_s ad ne&ﬁ

a separate e remal ni ng atc esul t1hg plasma
sal non cal cP3biabipt Aress. Ehedepblel weightinapriasimately 490 Menkey is det er ni ned by -
radi oi nmunoassay. For each nonkey, the primte plasma sal non cal citonin

f ' ) / / -
bor i 0d,  meaft SuAoRRP: BBk Halfiri bR ) i be [k BEUAR: "0e Dat ch and
one tinme period,

EXAMPLE 2
Primate Administration

The tablets are prepared as in Example 1 using three different batches of micronized
5-CNAC disodium, one tablet bafch having an average 5-CNAC disodium particle size of 46
microns (Batch A), a second tablet batch having an average 5-CNAC disodium particle size
of 6 microns (Batch B), and a third tablet batch having an average 5-CNAC disodium particle
size of 35 microns (Batch C). The tablets prepared from each of the three different batches
are administered to the same four Rhesus monkeys separately on different days as follows:

The Rhesus monkeys fast overnight prior to dosing and are restrained in chairs fully
conscious, for the duration of the study perlod. One tablet from Batch A or Batch B or Batch
C is administered to each monkey via a gavage tube followad by 10 mL of water.

Rhesus monksey blood samples are collected immediately before administration and
at0.25, 0.5,0.75,1,1.5, 2, 3, 4, 5, and 6 hours after administration. A tablet from each of
the remaining two tablet batches is dosed and blood samples are collected in a similar
manner but on a separate day for each of the remaining tablet batches. Resulting plasma
salmon calcitonin for each dose and for each monkey is determined by radicimmuncassay.
For each monkey, the primate plasma salmon calcitonin (SCt} for one batch and one time



Standard Devi ation (SD) of plasma SCt concentrations for one batch and one
tinme period. and Standard Error of the Mean (SEM for plasnma SCt
concentrations for all nonkeys for one batch and one tine period are

calcul ated and reported in Tables 1, 2, and 3 as follows. TABLE |I BATCH A
AVERAGE 5- CNAC PARTI CLE SI ZE 46 M CROVETERS Sal non Calcitonin (SCt) Pl asma
Concentrations [pg/n] (Single Oal Tablet (200 ng 5-CNAC + 1 ng SCt) to the
Rhesus MonkeyWoO2@me rime [hours] no. 0 0.25 0.50 0. RG/ERXN4/®3N03 4 5 6 1
0.0 17.8 91.7 279.7 449.2 278.8 48.0 1¢z5 5.3 3.3 0.0 2 0.0 117.4 535.0
430.8 981.4 1718.0 2396.4 719.5 253.6 102.1 62.9 3 0.0 113.9 754.5 1502.0
2351.0 2066.0 2684.4 1310.0 649.6 280.6 158.5 4 0.0 46.0 127.0 425.5 765.8

i égg 8 ]7-229 pddiod, Onddn Qlagrih&’ 56t BdcehtraidnsfoNnabnkeyd fof 3n69ba3cflz)ang gﬁ@tﬂné ehﬂ:%G 1?8 %2 5; 1,2
1552,0,705. SgiihSorbth Aol %.58%29@9?@%%"%%?% e 280 b ekl 0 5707
135. 8 58. 3 &l Sandarg\Raor ofitie Measf{SEMdertplesing St eancantretion for alpmonkgysior

concent r al | gHahales b orlelifle paRsFers Sdiculafed 2Rl Rpdritd ineHdles 112, bk Bs Aukn CH B:
AVERAGE 5- CNAC PARTI CLE SI'ZE 6 M CROVETERS Sal non Cal i tonin (SCt) Plasm

Concentrations [pg!nm] (Single Oral Tablet (200 nmg 5-CNAC + | ng SCt) to the

Rhesus MonkepABLEM nBATCH®: AVERAGE SSONAO PARIICLE 5[2E(MB7EIC‘R(1METERS 456 1
0.0 265.6 315.8 245.6 357.2 1927.0 3010.0 863.2 139.4 48.5 20.8 2 0.0 607.0

777.0 1336.0 1602.0 4146.0 7521.0 2681.0 420.8 73.9 43.2 3 0.0 80.9 225.5
325.6 655.6 1478. 0 3988IntbnAalcitoBinI2Ck) PlaSrha BordentratichsQpgmPP6. 4 155. 3 237.7

1955.2 3701, 1 1680 gl Hsletiafing s-bnt R ShrdodtSmibeleBisiiarc: 0 11500 ¢
2986. 3 1253 . Ainm@4. 8 17.8 14.8 SEM 0. 0 Tio®lhourdl40. 1 267.3 308.6 809.9 1493.1
626.7 92.4 18. §. 714 oW 2900/5014QFE PCTIEP200#/ 008210 - 38- 4 5 8
1 00 17.8 917 2797 4492 27838 48.0 105 53 33 0.0
2 0.0 1174 5350 4308 9814 17180 23064 7195 2636 1021 629
3 0.0 1139 7545 15020 23510 20660 26844 13100 6496 2808 1585
4 0.0 460 127.0 4255 7658 11020 1599.0 10220 4193 870 234
Mean |00 738 3774 6505 11368 12012 16820 7655 3320 1183 607
SD |00 497 3222 5860 8384 7838 11821 5581 2716 1166 689

SEM {00 249 1611 2830 4192 3919 5910 2790 1358 583 345
Lower Limit of Quantification {LLOQ) = 2.5 pp/mL, concentrations below LLOQ were set to 2ero for Table 1

TABLE 2 BATCH B: AVERAGE 5-CNAC PARTICLE SIZE 6 MICROMETERS

8alman Calcitonin {SCt) Plasma Concentrations {pg/mL]
{Single Oral Tablet (200 mg 5-<CNAC + 1 mg SCt) to the Rhesus Monkey)
Animal Time [hours]
no. 0 025 050 0.75 1 1.5 2 3 4 5 6

1 00 26568 3158 2456 3572 19270 30100 863.2 1394 485 208
2 0.0 6070 777.0 13360 16020 41460 7521.0 2681.0 4208 738 43.2
3 006 B09 2255 3258 6556 1478.0 3979.0 27750 5202 915 413
4 0.0 2864 1553 237.7 241.0 269.7 294.2 321.0 1788 675 . 13.6

Mean |00 3100 3684 5362 7140 19552 37011 16601 3151 704 297
SD |00 2185 2802 5347 6172 18188 208563 1253.5 1848 17.8 148
SEM |00 1082 1404 2673 3088 '809.8 14931 6267 924 88 74




Lower Limt of Quantification (LLOQ = 2.5 pghnL, concentrations bel ow LLOO
were set to zero for Table 2 TABLE 3 BATCH C. AVERAGE 5- CNAC PARTI CLE SI ZE
35 M CROVETERS Sal non Calcitonin (SCt) Plasma Concentrations [pg/m].
(Single Oral Tablet (200 ng 5-CNAC + | ng SCt) to the Rhesus Monkey) Ani nal
Time [hours] no. 0 0.25 0.500.7511.523456 10.036.1094.7 428.0
739.4 2568.0 4025.0 1348.0 499.6 218.4 98.1 2 0.0 10.9 55.0 168.9 248.2
507.3 654.0 4%228541313 68 .8 38.9 3 0.0 172.3 336. 6 4UTEP20808401487. 0
2087.0 1479.0 162.0 52.0 17.2 4 0.0 7482 46.9 208.1 390.1 1237.0 2347.0
1342.0 192.3 42.3 19.2 Mean 0.0 56.8 133.3 303.6 490.7 1449.8 2278.3 1161.0
257.8 95.4 43.4 SD 0.0 78.0 137.1 134.1 215.8 853.5 1382.1 481.6 161.7 82.7
37.8 SEM 0 L8erB8H d)augrBiicdBon §.700]= 250l SondhiR@tions bep® L OA wed 4o Bro8Orat® 241. 4 18. 9 Lower
Limt of Quantification (LLOQ = 2.5 pghnL, concentrations bel ow LLOQ were
set to zero for Table 3 EXAMPLE 3: Preparation of Fornul ations 2-4:

Al ternativel e f hLr f i ' : RON 2:

| ngr edi ent Er%%%ttq{( nﬁ'?rre?c@rt %\V%EA&E%%& m cr“@%??e ZQF%WEEFSPHNZ
238.25 Crospovidone XL 15 Pluronic F68 3 Cab-O-S11 3 Talc 6 M Stearate
6 Total 300 WO 2005/ SaledLakR@PniEkE@DRIAg08CeEentratidns firg/ml]) at i on 3:

(Single Oral Tablet (200 mg 5-CNAC + 1 mg SCt) to the Rhesus Monkey)
Animal Time {hours]
no. 0 025 050 Q.75 1 1.5 2 3 4 5 6

1 0.0 361 947 428.0 7394 25680 40250 13480 4906 2184  98.1

2 |00 108 550 168.9 248.2 507.3 654.0 4348 1773 688 389

3 0.0 1723 3366 409.5 584.8 1487.0 20870 1479.0 1620 520 172

4 00 789 488 2084 3804 1237.0 2347.0 13420 1923 423 192
Mean (00 568 1333 303.8 490.7 14498 22783 1161.0 2578 054 434
SD 00 780 13741 134.1 215.8 8535 138241 4816 1617 827 378

SEM |00 390 &85 671 107.9 4267 6911 2408 808 414 188
Lower Limit of Quantification {LLOQ) = 2.5 pg/mL, concentrations below LLOG were set to zero for Table 3

EXAMPLE 3: Preparation of Formulations 2-4:
Alternatively, there are further formulations provided:

Formutation 2:

Ingredient Amount (mg)
sCT 0.256
5-CNAC (micronized) 285
Avicel PH102 238.25
Crospovidone XL 15
Pluronic F68 3
Cab-0-8lI

Talc

Mg Stearate | 6
Total 300




| ngr edi ent

Crospovidone XL 15 Pluronic F68 3 Cab-O Si
Formul ati on 4: 1ngredient Anount (ng)
PH102 238 Crospovidone XL 15 Pluronic F68 3
300 The process for preparation
described in

Total 300

(non-mcroni zed) 28.5 Avi cel
3 Talc 6 M Stearate 6 Total
of the above fornulations are simlar to that of the one,
Exanpl e 1. Howevesnidgiince there are a few nore conponePCBER@R/O0GRE current

fornmula, there is sonme deviation whiclygare described below. 1 Pre Weigh 0.3g
of sCT, pass aCT through #60 nmesh screen
3 Blend sCT and Crospovl done In a suitable container

Cab-O Si |

Amount (ng) sSCT 0.5 5-CNAC (mcronized) 28.5 Avicel

sCT 0.5 5-CNAC

bl end for dfnktess34 Pass through #45 nesh screen WO 2005/ 014031
PCT/ EP2004/,008210
Ingredient Amount {mg)
sCT 0.5
5-CNAC (micronized) 28.5
Avicel PH102 238
Crospovidone XL 15
Pluronic F68 3
Cab-0-Sil
Talc
Mg Stearate
Total 300
Formulation 4:
Ingredient Amount {mg)
sCT 0.5
5-CNAC (non-micronized) 28.5
Avicel PH102 238
Crospovidone XL 15
Pluronic F&8
Cab-0O-Sil
Tale
Mg Stearate
Total 300

The process for preparafion of the above formulations are similar to that of the one,

described In Example 1. Howaver, since there are a few more components for the current

formula, there is some deviation which are described below:

Pre Weigh 0.3g of sCT, pass sCT through #80 mesh screen

Woeigh 0.25 g of screened sCT DS

Blend sCT and Crospovidone in a sultable container using Turbula Mixer, blend for

10 mins

4 Pass through #45 mesh screen

3 Talc 6 M Stearate 6

2 Weigh 0.25 g of screened sCT DS
usi ng Turbula M xer,




-20 5 Add 5-CNAC to Blend fromstep #3, blend for 10 mns 6 Pass through
#35 mesh screen 7 Add half Avicel Into Blend #5, blend for 10 mns B Pass

t hrough #35 nmesh screen 9 Add renmi ni ng of Avicel, Pluronlc F68, and
Cab-O-SIl blend for 20 mns 10 Add Talc and My Stearate into the above

bl end and blend for 2 mans All the equi pnents used are the sane as
described in Exanple 1. EXAMPLE 4: Preparation of Fornulation 5. Alternative
formul ati on 19W0ops8Wdxied shortly presented bel ow. 0. 50PCTHEP2400516H

calcitonin, pre- screened through a 40sgesh screen, 120 g of 5-CNAC di sodi um
salt, pre-screened through a 35 nesh screen, and 20 g of Pol ypl asdone XL
(crospovidone, NF) is combined In a 500 m- jar and is mxed using a

Turbul a m xgr fwad&dmmaeﬁn@frorﬁis@wﬂ:emoﬂ-ﬁ) e An additional 125.4 g of
5- CNAC di sodi u sadh@H&{%ﬁscr ened through a 35 nmesh screen, and 32.5 g of

Avicel PH 192 i " P4 and is mixed for a period of B minutes at
a speed of A6 RBVhaliAviaghintoBlend#5,Blegd fof 10wmineel is added to the jar and is
m xed for 5gm mpragssth,%{, PudEReRA s@ben 46 RPM 4.0 g of magnesium stearate is

screened Into t us n r ended for 1 mnute at
a speed of 26 Rg&j]r %%gY'c%%M“IS%B H&aggaﬂﬂalqnﬂﬁqg%am Sets using a
Manesty B3B1Q ablAdd Taic esdMg Fleeratediitb the abme dlend argl endda2inmet el y 400 ng. EXAMPLE

5: Preparation of Fornulation 6: An alternative fornulation conprising
sal non calcitonin suitable for nasal admnistrati on I ngredient Quantity

(per m) 1)A&he apipmentsysedpiehocawe Ay EesEingH BF¥emP$ 10. 1375 ny  10% excess
0.01375 ng 0.15125 ng 2) NaC 7.5 ng 3) Benzal konlumchloride 0.1 ng 4)

HC (1 N) aﬂﬁﬁﬂpﬁé%:%p%riuoya‘%?-&’%?/la%%ﬁg?l PCT/ EP2004/ 008210 - 21-

Alternative formulation is presented shortly presented below: 0.502 of salmon calcitonin, pre-
screened through a 40 mesh screen, 120 g of 5-CNAC disodium salt, pre-screened through
a 35 mesh screen, and 20 g of Polyplasdone XL {¢rospovidone, NF} is combined in a 500
mL jar and is mixed using a Turbula mixer for 2 minutes at a speed of 46 RPM. An additional
125.4 g of 5-CNAC disodium salt, pre-screened through a 35 mesh screen, and 32.5 g of
Avicel PH 102 is added to the jar and is mixed for a period of 8 minutes at a speed of 46
RPM. A further 32.5 g of Avicel is added to the jar and is mixed for 5 minuies at a spesd of
46 RPM. 4.0 g of magnesium stearate is screened Into the |ar using a 35 mesh screen and
is blended for 1 minute af a speed of 46 RPM. The final blend is compressed into tablets
using a Manesty B3B tablet press. The tablet weight is approximately 400 mg.

EXAMPLE 5: Preparation of Formulation 6:

An alternative formulation comprising salmon calcitonin suitable for nasal administration:

Ingredient Quantity (per ml)

1) Salmon calcltenin (active ingredient) 0.1375 mg

10% excess 0.01375mg
0.15125 mg

2) NaCl 7.5mg

3) Benzalkonium chloride 0.1mg

4) HC! (1 N) added to pH 3.7



5) Distilled water to an end volune of 1.0 ml. Conponents 1 to 3 are

conbi ned under protection of nitrogen gas (on a scale to produce a final

vol une of 2500 m) In conventional manner, with 10% of sal non caicitonin
being added to allow for loss at filtration. 4) is then added to bring the
pHto 3.7 and distilled water added to an end-volune of 2500 m . The
obtained solution is filtered (e. g. using a 0.2.nu.mfilter) to give a
conposi tion sHPEUHPEYSHor nasal application and for fil PSHRF20P8218 spray
nasal dispensor wth a solution volun2-of 2 nl. EXAVMPLE 6: Preparation of
Formul ation 7: Suppositories containing 300 I.U. (International Units) of
salnon calcitonin are prepared according to e.g. US 5149537 (the content of
whi ch i s i nEdistledatatzd tdan entyoleme ofridtml) containing the foll ow ng conposition
per suppository: |ngredi ent My/ Suppository Sal non calcitonin (300 I.U.)

0. 0692. sup.F (Ing substance contains 4767 goverage of 10% used)

Anhydr ous c%mnoee"éﬁﬂ 19 Jrre sombyned Ypder Brﬁfeﬁtf"f‘Pfa'i'“éc’gﬂP 38fPa p &cdle BErONERF t of

48. 651 Sodinaindolume 2300 Ind} ie cdVerlionabmpres wWton0% bmmoﬁcalélﬂmln(hernﬁ@ﬂdeldg As

U OS L OF Yoo Ao RGNS S AR e i ol HCILBILh ek Qudl ®

synt hetic or osI t ases. ter insoluble

fats, e.g. fg??é@r‘{%@? qf g8, T'Globtaﬁ'ﬁ@jﬁ‘?ﬂ-ﬂm@ isifilteredye. Qélﬁlﬂ?aé@rd@u ndiltgr} made from
coconut oi |to@l‘ve aabmdgmbmslmmbla fobhdsal 2ppifcatioh ahdifofiliFiglntd 8 s3r8y Akl dispassos
gl yceri des, OI’IVFUPI eni< iatmllll‘ ated are preferred. Exanples are Wtepsol
(Regi st ered” ”5% g.- Wtepsol H series available from Dynamt
Nobel , W Germany Suppocire (Registered Trade Mark), e.g. Suppocire AM or
VO 2005/ 014 P2004/ 008210 22_AS2, available from Gattefosse, France
and Novat a %@%F 1“?13 %@W\? jaton7i " Novel s BD, available from Henkel
GH, W Ger mansy

Suppositories containing 300 1.U. (International Units) of salmon calcitonin are prepared

according to e.g. US 5149537 (the content of which is incorporated by its entirety) containing

the following composition per suppository:

Ingredient Mg/Suppository

Salmon calcitonin (300 1.U.) 0.0892.sup.+ ( 1mg substance contains 4767
1.U. (overage of 10% used)

Anhydrous ¢itric acid 0.78

Trisodium citrate dihydrate 0.50

Mannitol 48.651

Sodium taurocholate | 30.0

Supposiiory base A 1420.0
1500 mg

As suppository base A may be used cocoa butter. It is preferred to use synthatic 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 oll.

Straight Chain C.sub.10-18 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



Alternatively, the Guerbet al cohols and water sol uble suppository bases such
as polyethyl enegl ycol may be used. Preferably the suppository base has a

|l ow nelting range, e.g. 30 to 36 C. Preparation procedure a) Preparation of
granulate (for 3,500 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
dissolved in 14.0 g water. 170.3 g of sieved mannitcl is added (AS 700

m crons, WD MPO8¥/UsEhs). The mass i s kneaded and si eVRSU/EPAB/®SBOO0 i crons,
WD 450 nicrons). The des-aggl oneratedy,powder Is dried at 40. C. for 25

m nutes, and sieved (AS 450 m crons, AS 120 mcrons) to give 167 g of a
powder. b) Addition of enhancer and nDIdlng (for 3,000 doses) 150 g of the

powder obt aige amémaﬁ Qnaass@ritfgn%)a.a I\i?)tratg e @%&éﬂén@tﬁ&%%@te as

m xed, sieved m.Ccrons) again. The mxture is
added to 428 aﬁai'a’ﬂ?frﬁ'@l"'(eﬁ'é?'@WB'BG%@W?"Vbase A at 38 C. Honogeni zation is

ef fected (Pol yton apparatus speed setting 4) for 3 mnutes. The nmass is
transferr ed”@f“ag‘@'ycﬁ‘eﬁb‘eﬁewfé‘hd%ﬂ}dﬂf?@r slublequppasitorybasas pisE et or y naki ng

machi ne ( BQhfeth@Ejeglyétienaybppasi tories are nolded at from33 to 33.5 C. in
neutral polyvinylchloride foil (or alumniumfoil) in doses of about 1.5 ni

and wei ght FrefereBly tle0tbpdifiory bas8hbeg loRthetng Rangd) edl 80 tobream at 20C. Yiel d
2,590 suppositories. Disintegration tine 6 mnutes. Melting point 34.9 C.

Har dness 8lpdhitiod Bleceddtid i N water 4.2. B. Exanple show ng efficacy of
calcitonin in osteoarthritis: EXAMPLE 7: Cinical Trial 36 osteoarthritic

patients cogg;p]r&rah@&&ta?anhueq}orgg@}doggsl)uded in a 12 weeks (84 days) double

blind, placebo controll ed, nmonocenter, parallel study. The objective Is to

assess In v é@s@%‘?tn\@@m&%ﬂﬁ Qﬂ(ﬁ&gﬂhf Sitrkd %?@Q9§ é gﬂﬁg’}lgoglur%%al?érg?rﬁ}eﬁ irPf an oral

formul ati on age and
synovl um rethadssteiaandslispelvadin Heq @walet HFG3 9 o siepad marwitd sAddeAG78Rd I n t hree
groups: t Womic@hs) WIS 120 iatofs). THetniasoiskheatiad aridistenédy(ASi11800 midors, WP 450 1 ng once

daily and OrﬂBroﬁgﬁr[eodes-%aﬁmeratgfEo%«idw ngﬂeﬁ apjl(fffm@.l?&% minutes, and sievad (AS

450 microns, AS 120 microns) to give 167 g of a powder.
b) Addition of enhancer and molding (for 3,000 doses)

150 g of the powder obtained from step a) and 90 g of ground sodium taurocholate as
mixed, sieved (AS 250; WD 100 microns), and mixed again. The mixture is added to 4260 g
of melted supposltory base A at 38 °C. Homogenization is effected {Polyton apparatus,
speed seiting 4) for 3 minutes. The mass is transferred at 33 °C. to a pre- warmed vessel in
a suppository making machine {BONAPACE).

The suppositories are molded 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. Disintegrafion time 6 minutes. Melting point 34.9
°C. Hardness 81N at 20°C, pH in water 4.2.

B. Example showing_efficacy of calcitonin in osteoarthritis:

EXAMPLE 7: Clinical Trial

36 osteoarthritic patients completing the trial are included in a 12 weeks (84 days) double
blind, placebo controlled, monocenter, parallel study. The objective Is to assess in vivo the



The inclusion criteria are (table 4): Fenales either over 55 years of age
or over 50 years of age and at |least 5 years nenopausal (natural or
surgical). Ml es over 50 years of age. Those having intercourse with a
woman who is not postnenopausal will have to use barrier contraception
during the whole tinme period of the study and continuing for 4 weeks after
the conpletion of the study. Patients suffering fromactive osteoarthritis
of the hip an¥PESRHEB. Hyperactivity of the di seasedP§BERPHEERUNENt ed in
recent (= 6 nonths before study start-23-bone scintigrans is mandatory.
Patients with at | east noderate pain on active novenent (greater than or
equal at 10 on the LEQUESNE scal e (see MG Lequesne, 1997, J of Rheunat ol ogy
24 T79- Z8léﬁectsaanwicamvcsmhanahmgcam Mtﬁochdirﬁi@mﬁﬁﬁéﬁmfmeéartﬂdyi aahg?ed thef
consent for r | urfering trom
acute osteomr’?vmerp%%"kiﬁ'i"%m%bétgorahﬁ”ﬁ? e'%\t/lée*stag%ﬁe‘fg dlnt 'a B%I"élsty during the
course of tdieuPstreRigd with qr@q@pltoplﬁglﬂ]e{)p ﬁﬁglmlanQ%ﬁl|Y@'Fﬁ¢f@rC°r§@l/9!P%ﬂ weeks
prior to Oedilihgigackhe study period . Patients suffering fromcrystal
deposit diseases or with known hereditary or congenital defects. Patients
suffering fromclinical significant hepatic, renal, cardiovascul ar,

psychi at ri cThe inslugion priteria asniible 4y hemat oI ogi cal diseases. Pati ents suffering
from any orh'e]'—Fg@g]‘ggg ; Cadrs ARLET 10 (10 N L e o) o L with the
present protoco t he Investl gat Pat 1 ents w abor at ory

val ues j udged aE"BB‘PHaH?B&(i‘F\”W %’lsﬁ'ﬁicf"?cant Pati ents who have received any

i ntra-arti cul ar Malj e¥dr 60 feafd of Y6 rRdEe Giaditly ThtBicSdrsalithGwdian Wi At OSt er oi ds

during L he 8 e R eR 1 b o ChnitocorB] AR o bl e SBRY" 1 ST 0Ty

of al cohol and/Br use 0S€ un t he
| nvest i gat or i nofdthe ludnandeconinuing foné wg@ﬁ&@fterﬁha;ﬁoowbﬁon QI\Gbe'@@@ls/ 014031

PCT/ EP2004/ 008 2 pientsAfifferifg form batRY oStEUArtRHYL B the AP Bnd/dr&kRée HPPeractivity of

the diseased joint documented in recent { = 6 months before study start ) bone
scintigrams is mandatory.
» Patients with at least moderate pain on active movement (greater than or equal at 10
on the LEQUESNE scale (see MG Lequesne, 1897, J of Rheumatology 24: 779-781)
» Patients having read the information sheet and signed the consent form.

The exclusion criteria are (table 5).

s Patients suffering from acute osteoarthritis and requiring intervention of arthroplasty
during the course of the study or requiring joint immobilization for several weeks prior
1o or during the study period .

« Patients suffering from crystal deposit diseases or with known hereditary or
congenital defects.

+ Patients suffering from clinical significant hepatic, renal, cardiovascular, psychiatric,
endocrine and / or hematological diseases.

s Patlents suffering from any other systemic or local disease judged to be incompatible
with the presant protocol by the Investigator.

¢ Patients with abnormal laboratory values judged as clinically significant

« Patients who have received any intra-articular injection or systemic administration of
corticosteroids during the 8 weeks before the study start .

» Patients with a known history of alcchol and/or drug abuse or those unlikely to
cooperate with the Investigator in accordance with the study protocol.




The primary study end-points are the circulating |levels of the human markers
of cartilage, synovium and bone netabolism The secondary study end-points
are the drug treatnment efficacy and tolerability, as assessed by the
patient and Investigator. Additionally safety assessnents consist of
monitoring and recording all adverse events and serious adverse events, the
regul ar nonitoring of hematol ogy, blood chem stry and urine val ues, regular
measur enent oWOGPB0M| gns and the performance of phyp¢EER0MAMONat i ons.
The study procedure: Followi ng a 2 weeks pre-treatnment wash-out period,
during which only paracetanol is allowed to be taken at the maxi numdaily
dosage of 3000 ng, each patient is random zed to the Intake of either

pl acebo or one of the two dosages of the oral fornulation of calcitonin.
During the 12 weeks treat eriod, the patient is allowed to take

par acet amIquﬁK\‘@‘étg'E"‘ﬁ’F"%rﬂg‘éaﬁ? a maxi mum dal | y dosage of 3000 ny. The
patients' evad ;Jahép}mﬂmypﬁﬂ-ﬁdiﬂsan’eme(dirahdﬁﬂg E)rétsof‘tﬁﬂiutmafhlnad@ﬁafl& Scr eeni Pg
visit. Start o - . i it 2. day 0. Baseline visit. Start o
treatnment. Vi Sﬁ?‘fﬂ%ﬁb %}%wﬁ%ﬁ@%%eegfgb@%%treat ment conpl et ed. Visit 4: day
42: 6 weeks of Theseconsiaty sbgyrpndnalids are {iesirug eatmgalefigacy opd tldrabliiises . 12 weeks
of treatnment copgegie88y the phtfnt dRenvedligaisal uations (table 8): At visits 2, 3,

4 and 5, the se fastj urine. of the nornin s well as. plasma, serum
and synovi al T|8&‘81%(1P'§ Sﬁgﬁ&?’sﬁ?ﬁﬂ“mpﬂg°E\’H?P't8rﬂ‘§l%9§@8°ﬁdk5'9 a@%"r‘@FF’age, synovi um
and bone net abobvesisand saceusadygrss peoisf the reguianmmniiaring pshematdagys deodevent s are
recorded at Vi Splaay E@‘l’\l %rﬁ@vglues, re@l&rﬁ’éas%&tﬁmtﬁl%'ﬁ?ﬂ% aft e Réernﬂér&ef'”e

eval uated by the L _questionnaire at visi screehing visit), and
document ed as ePiRjyHtaberBINailfect i on at the next visit, on WD 2005/ 014031

PCTI EP20047/ 008210 -25 thé basis of parn intensity under active novenent. At

visit 2 (baseline vis'%) these .eligible joints are reassessed and the nost
reht . | o R HR bl EARTEs R AR el b B2 AR
paracetamol is allowed to be taken at the maximum daily dosage of 3000 mg, each patient
is randomized to the Intake of efther placebo or one of the two dosages of the oral

formulation of calcitonin. During the 12 weeks treatment period, the patient is allowed to take
paracetamol in case of need at a maximum dally dosage of 3000 mg.

The patients' evaluation time-points are (table 7):

+ Visit 1: day —14: Screening visif. Start of wash-out period.

Visit 2: day 0: Baseline visit. Start of treatment.

Visit 3: day 14: 2 weeks of treatmeni completed.

Visit 4: day 42: 6 weeks of treatment completed.

Visit 5: day 84: Final visit. 12 weeks of treatment compieted.

The type of evaluations (table 8):
o Atvisits 2, 3, 4 and 5, the second fasting urine of the morning as well as plasma,
serum and synovial fluid (if any) are sampled and analyzed for cartilage, synovium
and bone metabolism markers by specific immuncassays.

s Adverse events are recorded at visits 3,4 and 5.
+ One or more (knee or hip) joints are evaluated by the LEQUESNE questionnaire at
visit 1 (screening visit), and documented as eligible for selection at the next visit, on




equal or above 10 on the LEQUESNE questionnaire, is selected as the target
joint. The drug efficacy on the target joint are nmade on the basis of the
evolution of the pain intensity between visits 2 and 5 (related to the pain
intensity at visit 1) by a cgnical exam nation and the LEQUESNE
guestionnaire. Regarding treatment efficacy evaluation, the quantity of
rescue nedication (paracetanol) taken by the patient during the 12 weeks
treat nent perwea@0p81403¢onsi dered. Drug efficacy and t of<EYEBORPIBI0|
additionally assessed ‘and patient at v2sits 3, 4 and 5 by neans of 2
separate VAS scal es (see Huskinson E.C., 1974, The Lancet: 1127- 1131)
Exanple 8: 3-nonth treatnent with oral sal non cal citonin suppresses urinary
col I agen type | thedags afpalnliméhsiy endeiCdctve! mibverasit. it WEID2 (baselindisT) fhes#I D] ect s and

Met hods: The st S_of I l.t,h ni sh

post menopausal \%%98@%“%3853%&10 "35“' mﬂsép%%%é&'ﬁg%%ﬁhﬁle ﬁ”ﬁtlfg@? for at

| east 5 years. emrﬁbﬂ\@cwloﬂ@etlﬁé’é\lﬁﬁﬁﬁﬂuWQﬂnal@. isiselecteidipg the (angemmto 4, 1.0,

or m% ﬁegg) ?Lalelweam § Bflcae{-d: hnorlathﬁ tBﬁiMﬂaQ&orﬁhé‘BM%é%luﬂE@m' E) Ironls?alcebo
i W | p

for 3 nonths. AP?‘ g’FB’&ﬁ'ﬂ‘gzﬁs &gge'ﬁte%ﬂt@?'lﬁ'ﬁ'E’iﬁb%‘lyé‘fféﬂtﬂ%gg 1000 ng pl us

400 11U of vitantlinidl eianlngmohIand)thghEQUESNanuesthdga[reEff|cacy paraneters are 24

hours ur i nar y, CrLeiibd\larféth GRS bilfiafih, FOLIARFE: LIRS gy 1) and CTX: I

corrected for ne excret On assess I'ne and after 3-nonth
t her apy. Phar rra&f@[ﬁcﬁ'é@P') reeRRydhe nagers dwing e 12iweaksteepimant eaiiPdist oni n used in
study Ingredi egénsilgednt per tablet (ng) Salnon Calcitonin 0.15 0.4 1 2.5

5- CNAC- di sodlu sal 8 228, on-nicro crystal line
cel lul ose, NF° 1 #fﬂ@"i@r%i@i%a‘%{ﬁﬂéﬂm&ﬁ%ﬁﬁﬂT a?gré g" 80%/% oﬁe NF 20
20 20 20 Nagnebyma@oéaﬁwa@,tems@astseqHuskmsonTEJGangmmhmmcmo’omoo

1131)

Example 8: 3-month treatment with oral salmon calcltonin suppresses urinary
collagen type Il degradation products in postmenopausal women

Subjects and Methods: The study population consists of 152 generally healthy Danish
postmenopausal women 55-85 years old, who have been postmenopausal for af least §
years. Woman receive treatment with either daily (0.15, 0.4, 1.0, or 2.5 mg) orally dosed sCT
{see below for pharmaceutical compositions) combined with eligen technolegy-based carrier
molecule (200 myg), or placebo for 3 months. All participants receive a calcium supplement of
1000 mg pius 400 IU of vitamin D dally throughout the study. Efficacy parameters are 24
hours urinary C-terminal telopeptide of collagen type | (CTX-I) and CTX- corrected for
creatinine excrefion assessed at baseline and after 3-month therapy.

Pharmaceutical Compositions comprising salmon calcitonin used in study

Ingredient Amount per tablet (mg)
Salmon Calcitonin 015 04 1 25
5-CNAC-discdium salt 228 228 228 228
{(non-micronized)

Microcrystalline cellulose, NF 147,  147.6 147 145.5
(Avicel PH-102) 85

Crospovidone, NF 20 20 20 20
Magnesium Stearate, NF, EP 4 4 4 4

Total 400 400 400 400



WO 2005/ 014031 PCTI EP2004/ 008210 -26- Manufacturing process: i) Wigh
5-CNAC and divide into 2 equal parts and |label as A and B. ii) W.igh Avicel
and divide into 2 equal parts and |abel as A and B. 1) Pl ace crospovi done on
a 35 nmesh screen. Place pre-weighed calcitonin on top of crospovidone, then
add part A of 5-CNAC . 2) Screen crospovi done/cal cltonin/5-CNAC and transfer
Into suitable size blender and blend for 500 revolutions. 3) Screen part B
of 5-CNAC t hr¥aglsm@s3fesh screen. 4) Add part B of scrEdAEdEERNNC and part
A of Avicel to mxed blend fromstep 2g.and blend for 800 revol utions. 5)
Add part B of Avicel to above blend fromstep 4) and blend for 500

revol utions. 6) Screen magnesi um stearate through 35 nesh screen and add to
bl ended powders from step 5) and blend for 100 revolutions. Results: There
are no significant differences in the different Intervention groups of sCT
in termnms ofvaaglctutdlylprockssel i ne urinary concentration of CTX-1 and CTX-1|

There is a ¢ Lgni.fi t S ationship in 24 hours.
urinary qxj?lvﬁa_é%g'g@ﬁgéh‘?gm%_&rigﬁase&qﬁp%'ﬁ%gﬁlﬁgggg%ﬁ?b@npar ed to placebo, the
1.0 ng dai | ) Yyeigh pvies oecdivide ipth @ egyat partsand labRl@s 848@Bi n urinary CTX-11 after
3-nmonth treatnent (-19.7% p=0.009). The wonen who receive 0.4 ng and 2.5

ng of sCT al have si.gnificgpt decreases In urinary CIX-1 -15. 2%
p=0. 04, and 6%79%%’”8‘4 ."62’,‘a?‘@é“ﬁ%&%‘?&f@"}“f’P?‘Fﬁ'ﬁ“&ﬁ%‘%@%‘%@é’@%&ent responses
are found In 2atodpoddonerthancedy p@TXol 5-GNAG. nont h treat ment . Wonen recei vi ng

1.0 ng of sGfsab&udiP¥idchiiBalciBRIRBICRAL an€ faister A dufablesiZe®idndarttnk BRRY CTX- |
(-41. 0% p<_0.0342 uﬁogpaﬁq?_g to wonen in placebo group. When stratifying the
study popul ati Rf39Q¢YyolES; | es of baseline uri nary CTX-11, the nean of

uri nar y CTX-3) Bcren nah_eB aiis#di\mo_ethbugrm*étrhdsb;cm 114. 6, 197.9 and 385.4 ng/ mol ,
respectivel y, \\OgEs 6f@a£é]1%d@&D@ﬁéqd%%@'ofﬁvi%ﬁo%ieﬂgfﬁd gd?é(;s]tlebz ndoasel i ne

show t he | argest re;Bonses to ora dose-depen nner. Wonen,
who recei ved 1.WenddordpP0evgiutiongng are In the highest cartilage turnover at
basel i ne, ha&yadd et By ARice 3 abdee bieraiSmm step 4) anditend forG0Xrdvblutidng.er 3- nont h

treat ment C%Tgaégﬂnég%eMarjaﬁ tﬁrﬁfghb@ﬁ%ﬁ sctreeewahél gdo(tb g@nc@e%p\é@deré gorx? %

step 5) and blend for 100 revolutions.

Results: There are no significant differences in the different Intervention groups of sCT in _
terms of age, BMI, baseline urinary concentration of CTX-l1 and CTX-Il . There is a clear and
significant dose dependent relationship in 24 hours urinary CTX-Il response to oral sCT
(ANOVA=0.012). Compared to placebo, the 1.0 mg daily group revealss the greatest
decrease in urinary CTX-|| after 3-month treatment (-19.7%, p=0.009). The women wha
receive 0.4 mg and 2.5 mg of sCT also hava significant decreases in urinary CTX-1l (-15.2%,
p=0.04, and -17.5%, p=0.02, respectively). Similar dose-dependent responses are found in
24-hour urinary CTX-l at 3-month treatment . Women receiving 1.0 mg of sCT also have the
greatest reduction in 24-hours urinary CTX-} (-41.0%, p<0.001) compared to women in
placebo group. Whan stratifying the study population into tertiles of baseline urinary CTX-H,
the mean of urinary CTX-Ii in the different tertlles was 114.6, 197.9 and 385.4 ng/mmol,
respectively. Women in the highest tertile of urinary CTX-Il at baseline show the largest
responses to oral sCT in a dose-dependent manner. Women, who received 1.0 mg of sCT,
and are in the highest cartliage tumover at bassline, have the greatest decteases in urinary
CTX-| after 3-month treatment compared to women in the lowest tertile (-36,6% vs. —9.9%,
p=0,005). Similar trend is observed with 0.4 mg sCT when comparing women in the highest
tertile of urinary CTX-II to the lowest tertile.



p=0.005). Simlar trend is observed wwth 0.4 ng sCT when conparing
.wonen in the highest tertile of urinary CTX-11 to the |Iowest tertile.
27- C-telopeptlide of type | collagen (CTX 1) Is considered to be a
specific marker sensitive to bone_resorption; conversely, type |
col l agen C-tel opeptide (CTX—II)-P37considered to be a wuseful cartilage
mar ker. Concl usion: Qur study strongly suggests that sal non CT may
reduce cartil age degradation and thereby could provide therapeutic

benef i Coelopsptidacf typal collagen (GTX msaomm@speémﬂn&kmeasiﬁrem of sal mon

Tor ougRBlnfeschitet clbitodl e AIGHAC sesPheB GG s gl dn css e

cont exusefubcarflageanarkdner wi se, the word 'conprise” and vari ations such
as 'conprises' and 'conprising', wll be understood to inmply the
inclusion of a stated integer or step or group of integers or steps but
not t hGonsluslans Durstedy strengfy suggests thab saimay Comayedicecartipge uagrﬂcfaﬂdnmt egers or

st eps ti a ation (or
"t or e ot chlig B od lecapbic BSBARY o Sbruris P iRg oS PLERRAR ™ 1 o
and shmubt‘aahltmcbIthkmue@safaablmﬁu\d\Mn@bjjmmbnMde ssion or any form
of suggestion that that prior publication (or information derived from
it) or knowmn matter fornms part of the common general know edge in the
fi el d Thfoughoutdhis.spenification suditherclaimsivdich oliowcuniesstbe dontaxt reguiees otherwis?8- THE

CLAI FlJN lcitonin in
t he %%&chg E%\V Wﬁ@&%%ﬁ’ﬁ% ﬁ%’fﬁ?%w H%ﬁrgg ‘ﬁ? evention of
ost eoampijnthé intision ol aestatad intdgleor stertor gk integers arsteps bat nof the exolusidniobn

conpri Si 0.4 to 2.5 alcitonin and a delivery agent selected from
t he grwﬂﬁ%l"éﬂmfst%%?"%ﬂiﬂkm%sfe&s The use according to claim1,
wherei n the nedi canent conprises a delivery agent selected from t he
group consisting of a disodiumsalt of 5-CNAC, a disodiumsalt of SNAD,

gnd V\A{‘j]l Thd'temmlbumhmbdciﬂcaﬁorﬁwx@pn@pulﬂ'd:aﬁom(gmfmm dériveg fromiticorad m 1 or Cljai m
ereln t cane ellv ent n m croni ze
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cal ci td?ﬁ\'lyfﬂ:nh%fs‘é e@t@ﬁlmsﬁﬂ@pdopﬁumauon@rmﬁhﬁumjenvad:mﬂbnﬁow any one of

cl ai s to 4, erein the calcitonin is con ted to a
matter forms part of the common general knowledge in the field of en eavour to which this

specification relates.



pol ymer nol ecule. 6. The use according to any one of clains 1 to 5, wherein
the nmedi canent conprises at |east one,pharmaceutically acceptable
pH | oweri ng agent, at |east one absorp% on enhancer, and an enteric
coating. 7. The use according to any one of clainms 1 and 3 to 6, wherein the
delivery agent is 5-CNAC. 8. The use according to any one of clains 1, 3, 5
and 6, ELAIVIS DEHININGTHE ENEENTION ARECAS FORLLOMWSt he del i very agent
i's 5- CNAC.
1. Use of calcitonin in the manufacture of a medicament for the treatment and/or prevention of
osteoarthritis, wherein the medicament is an oral formulation comprising 0.4 to 2.5mg

calcitonin and a delivery agent selected from the group 5-CNAC, SNAD, and SNAC.
2. The use according to claim 1, wherein the medicament comprises a delivery agent selected
from the group consisting of a disodium salt of 5-CNAC, a disodium salt of SNAD, and a

disodium sait of SNAC.

3. The use according to claim 1 or claim 2, wherein the medicament comprises a delivery

agent in micronized form.
4, The use according to any one of claims 1 to 3, wherein the calcitonin is salmon calcitonin.

5. The use according to any one of claims 1 to 4, wherein the calcitonin is conjugated to a

polymer molecule.

6. The use according to any one of claims 1 to 5, wherein the medicament comprises at least
one pharmaceutically acceptable pH-lowering agent, at least one absorption enhancer, and
an enteric coating.

7. The use according to any one of claims 1 and 3 to 6, wherein the delivery agent is 5-CNAC.

8. The use according to any one of claims 1, 3, 5 and 6, wherein the calcitonin is salmon

calcitonin and the delivery agent is 5S-CNAC.



