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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, particularly humans. In particular, the oral delivery of calcitonin,
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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

free form or salt form.
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2.5 A pharmaceutical composition for use in treating or/and preventing osteoarthritis
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.

Suitable second drug substances may include a calcitonin of different origin, e.g. salmon,
(Asu 1-7)-eel or human calcitonin, a calcitonin analogue or derivative thereof, a steroid
hormone, e.g. an estrogen, a partial estrogen agonist or estrogen-gestagen combination, a
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5. A pharmaceutical composition for use in any indications as defined under 1.1 to 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, together with one or

more pharmaceutically acceptable diluents or carriers therefore.

6. A pharmaceutical combination comprising:
a) afirst agent which is a calcitonin, e.g. salmon, (Asu 1-7)-eel or human calcitonin in free

form or salt form, preferably in pharmaceutically acceptable oral delivery form, and
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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 inhibitor.

Utility of calcitonin, 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 example in
accordance with the method hereinafter described in Example B.
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for delivering the particular pharmacologically active agent. Suitable delivery agents are any
one of the modified amino acids disclosed in aforementioned U.S. Patent No. 5,866,536 or
any one of the modified amino 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
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contains less than about 5% by weight of ethanol 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 also be prepared by making a slurry of the delivery agent in water
and adding two molar 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 thereof. A siill further method of preparing the disodium salt is by
reacting the delivery agent with one molar equivalent of sodium hydroxide to yield the
disodium salt. The disodium salt can be isolated as a solid by concentrating the solution
containing the disodium salt fo a thick paste by vacuum distillation. This paste may be dried
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salt is very hydroscopic, the hydrate forms upon exposure to 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 (5-CNAC), N-
(10-[2-hydroxybenzoyllamino)decanoic acid (SNAD), N-(8-[2-hydroxybenzoyl]lamino)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
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Preferably a calcitonin, e.g. salmon calcitonin in free form or in salt form, is delivered as a
pharmaceutical composition comprising calcitonin and a delivery agent for calcitonin. More
preferably said pharmaceutical composition comprises a delivery agent selected from the
group of 5-CNAC, SNAD, and SNAC. More preferably said pharmaceutical composition



may then be screened, for exanple, over a nesh screen
havi ng the appropriate openings, in order to allow
wonbos/ondsse i ngredi ents which have the requi r eBCT/EP2004/008210

particle size to pass through and be collected for use

in the present invention. ﬂ% phar maceuti ca

conpositions of the present invention typically

contain a delivery effective amount of one or nore of
comptidts alddlivergrageatjeselected.fmm the groupuctnsistifng pta disbdium salt of 5-

el i.ver th ' i ;
CNACGE iy, S8 RSP, P ikl o8 of SRAE e bifiéraniy eaid
pharnedfcedtical/cdmp@ttiohompriaes g ldtal;verma@rm inerhisrariiged @680t 0 50%
by weight. Preferably a calcitonin, e.g. sal non
calcitonin in free formor in salt form is delivered

Alternatively, phigitoric eart be atally defd@sed alsmwitlo nverr tsichgologies isugnasthe one

oo B30 WA PRl S S1APRUD 008 B 1B A0 105 Us

6,309@38NUS c3800408¢! UBrGML’bﬁ 9€0; YrOBIPSHT 76 -aONAL GSm%QZaﬁhld content

d.
vere el ooyt Y b ORI 0k sy el foppions
relatelgefe @il tticobfuasitisi-stadiliegd ot)i)saptide and atdtemfcoﬁrpoﬁhm a

More %gﬂaﬁw@m@de@sw&c’ﬁg? & B B Bfsbedthongf apect o

covaléifRbhjagsted ceieltbrie ymperes whereimi the oaicmcmlh fscnonalently bonded to
Alternalvel cal citonin can be or.a P/l Live efdﬁal hil
one ohCFP BRlReHiet L AT Seodatang s Rl erie BN Mhdbnie
% e e T A
molet 23,3 giral s BeIRS 17 7B PaHBUBRR<AY 5166973 FRIYRLRTERfeate o

a phytibegrRafy adiivé eéleﬁbhlm B@ﬂpmfoatmm;mg af pﬁwebtogndauy tistive peptide

entiret h
et o B s e PR BB o S g 0
hpoprﬁ]fc‘?ﬁ&éﬂ? \Qﬁé’FBmSthé lpléﬁi‘tide Mtz ppigalkyiene gyt mcﬂer@hanﬂmb lipophilic
relate in

moiety SRR I A0RRA o B RS BB BN T RER Loy idogicaly

active/btprigé m thé Qhﬁs’iﬂ)@?"b@lm 4ttive cél@tb@hﬂfdnhpbsh@ﬁ tha€ ah@nbarcealrin vivo
nore nol ecul e orat|

B g T e e

(ie., ih 'aﬂ%(:oﬁ]@%éf@d Kiﬁnedlﬁol' o€ pol@fig stapletlithers®) dnmbﬁféﬁaspect
i ncor por a

es a ilic nolety t
such pRbAalbeTy fﬁr%ﬁq@laﬁ%m ? EUYSA?'O%@%@@P“V%‘E?@‘WOB“ e%ﬂ“@e Pﬁthfee-
dlmeﬁsﬂfnﬁﬁcdn%rﬁf{aﬁoﬁ SoRpRLING b%?éid)lé@bélby REVd Mzﬂmﬁﬁairpd:dv@l@nﬂy coupled

OSItIOI’] conpri si ng SIO |caI acti v
with qdpd»ﬁoer@t%qfapleﬁpwg»p%e@('b@'mar ﬁoua'bwﬁmwcedh%?wnﬁ g a

llpoprﬁlic)mé]eﬂy WESEinRAL bﬂ{lé?&lb@ieﬁly@cﬂ\‘ié)&alﬁﬁhﬁlt Iheﬂlh@a( bolyalRylene glycol
lic moiety, wherein the pep l'i near

monetpsareq ameAWQWBc gwogﬁébarerﬁgn&rmaﬂ%n?ay @H@n%dp'a peiafiontosieaanpther
such gﬁg ﬁgﬁglgﬁgﬁﬁldt: ﬁ;bfét % e?&ér%ﬂg %dan!aBleﬁﬁ'trﬂst thede-ditheRSiBnal
conformation, and (b) the phySIoIoglcaIIy agtllv% c%?clltggn in the physiologically active
calcitonin composition has an enhanced in vivo resistance to enzymatic degradation, relative
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relate to a multiligand conjugated calcitonin complex comprising a triglyceride backbone
moiety, having: a bioactive calcitonin covalently coupled with the triglyceride 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
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polymer, e.g. , a polysorbate polymer comprising fatty acid ester groups selected from the
group consisting of monopalmitate, dipalmitate, monolaurate, dilaurate, trilaurate,
monoleate, dioleate, trioleate, monostearate, distearate, and tristearate. In such complex,



broad scope of the invention. As used in such context,
acceptability of the spacer group refers to steric,
woan@pagswsional , and end use application specif PCT/EP2004/008210

acceptability characteristics. n yet another aspect

such oral delivery forns rdPate to a pol ysor bat e

conpl ex conprising a polysorbate noiety including a
triglyceride backbone and functionalizing groups

the phi§l6logidaiyson{dalible polethyleneiglicgr mogifiedglgicdlipid) maiety may suitably
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polyetfA¥iFe gédnhdaméalgwtor;ﬂdmb@emhym ol ogi cal 'y conpatible
pol yet hyl ene gl ycol nodified glycolipid noiety by a
| abil e coval ent bond at a tee ami no acid group of the
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608618 (Bl coPRINP Hefed?® HdFBHY ﬁl@&’@btafiéd‘&/ fetdrbdcerifiitd eﬁhﬁte@y) In short,
groups selected fromth eq%ooup consi stin

such f%h@pﬁ?'rﬁeﬂ\éﬁ% forgy prategts; calcionipdion thgrasidic g’B’"’PBmPﬁY and digestive
enzynids! dsAthasEs tHﬂ&gngStﬁgfgﬁgrtléeﬁh@nﬁaﬁ@stlﬁer hed f%\@ﬂl%tes |ts entry into the

nonost ear at e and tristearate.
bloodsitsept. Snceds paplyib thsghleedstrpame fpgianin @Weﬁéﬁﬁwréﬁ%uﬂc effect.
Such &JaYGélfvelgqgl‘nﬁ s&dg & Mﬁé?h’la@élﬂlcﬂpéo%pbsﬂﬁﬁ f&%rél@ié'h%’ery of salmon

r's yirer sel ected fromthe u conS|st|n
calcntomn enrisingy (@riaethgregp@utlca@y rEeclive pnognt §f Sa&f %ﬁlmoaﬁalcﬂonm (B) at

least c?f%'t Qf%?r“é{éééﬁ@?l%rébﬁé’ﬂ)taﬁl%ﬁﬁw@ﬁnﬁ %érﬂf @9 afRast¥iRy &JsBrdtlBﬁ

acl exa rise"a fatty acid sel ected
enhange ezctme gxmgmot%mga\@ulamyy s3ig gaimen qaigtanip; and &) enenteric

coatlngn\ghé%ﬁagajlocpﬁ%ﬁm? %\ge kheis @%\éﬁt iR QAR pﬁ’?éfmé&ﬁltlcal composition in a

hysi ol ogi cal | calcitoni n may %
quantity Whigh,ribaddsd te dﬂmlih&temepf&d N padRAus S@él“éb‘?'é@f phgjmspiytions would

be suflEi8HPoGRMSH 5 bA%F Shid!sBRibh B nERbREAREN §.5. Mhd Pharmaceutical
composition, wherein said enteric coating is present at a weight which is no more than 20%
of the weight of the remainder of said 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 weight of the remainder of said pharmaceutical

composition excluding said enteric coating.



gl ucagon, somatostatin, somatotropin, somatonedin

par at hyroi d hornone, erythropoietin, hypothalmc
woebwsagsy factors, prolactin, thyroid stinml aPCIP2004/008210

hor nones, endorphins, enkephal i ns, vasopressin, non-

natural ly occurring opiods, superoxide disnutase,

i nterferon, asparagi nase, arginase, arginine

deani nease, adenosi ne deani nase ri bonucl ease, trypsin,

chenotrypsin, and papain. n anot her aspect, the

The plﬁ’érﬁ%‘%@@tldaf‘c‘!&ﬁédsﬂﬁné wltﬁmhttﬁe a8efmnass @pb"ald"tbﬁhr@tneqreatment of
dosage form for the nediation of insulin deficienc

osteoa:rﬁws isssheynamah 2e PERUAIRG 35 canstledpeleBing asg rqe FapéHé fpblet,
caplet,séﬁgo@ltorﬁBPSfHHISJ;d{Id%@éI%Eé‘ge 2R AlosHvRfcH dimte ﬂeﬁ@ﬁéﬁ't@hethods
co r|S|n% Insulin or proinsulin covalentiy coupled 't
well kapwihipdheBdgi cal | y conpati bl e pol yet hyl ene gl ycol
nodi fied glycolipid noiety. Furthernore, a further

second alternative oral delivery dosage form which my
The sqfisl Rhaemacaitionl gomgositionsef th%v@tﬁni/wﬁent@na@aﬂ eriepasgy by first
gnndlr&eﬁiﬁ{e'r 'H‘%dcdn”er\%ﬁl/ oriRe EamHSa%r@ with @h¢ c@rﬂglnbﬁ)rﬁ&&ﬁé @dditional
e content thereof her eby i ncor por at ed

ingredientsefdthe prasgant Q%“Rﬂsﬂlpﬂ & 9)mcrﬁn@ﬂ@ particle size- leh\etrn@fon&eé|carrler
agent SFhict6hiYed &Trﬂé g% e6ibs nﬁéfbﬁnkéd’é‘dd’i‘tld‘r{apﬂ?Féa%n?scbﬂhé present

envi r onnent I gestive enzynes as | asses through
inventiohenayt headr fmrupmcggsew ccuwgntfoaé\ methati%g gi Py blepding a mixture
of the aPﬁ\% désqé%t b 99ds %g&ﬁgn th&aeRvehf adeht 38 @rlo\éﬂb\ﬁdér{éeor povidone and

ream caltitonin can exert Its therapeutic

other ipffesiants, Snedding, @and diling Wrde gapsiias qrsingtegd ogfllhng into capsules,

moldlrg]@ﬁgc?&ﬁw fubRbr t%Bn@ﬁQ%bF éoXébrfaé’é]%rPhﬁldlrgﬁb g‘ﬁﬁe"t&b@ﬁs 3RA8Ron, a

n co fective
solid dispesion way baifermssl hydmowal neethods fﬁ||0V(€!3§ bsaﬁurthera@pcwg to form a
eutical® acceptable pH 1|l owering agent; (C at
tametﬁggégﬁghe absor pti on enhancer effective to pronote
bi oavail ability of said salnmon calcitonin; and (D) an
The fo‘ﬂg\gvﬁg'e‘}(a&ﬁ@s'sggfe RGHHRE tg tﬁg_l'nl/éﬁ’lﬁﬁ'aﬂg mﬁlgﬁé‘Feddﬁy understood
r maceu nposition 1 n
by onequl'mrdlnaw skili iv the art ﬁhm@mmmiemrlel ndt me@ntstOdfe lmmi_img of the present
. di um bi car bonat e sol uti ons woul d be
mva“EﬂqﬁgH?“é to lower the p of said solution to no
hi gher than 5.5. The pharnmaceutical conposition,
wherein said enteric coating is present at a wei ght
which is no nore than 20% of the weight of the
remai nder of said pharmaceutical conposition excluding
said enteric coating. The pharmaceutical conposition
of above, wherein said enteric coating is present at a
wei ght which is no nore than 5-1 % of the weight of
the remai nder of said pharnmaceutical conposition
excluding said enteric coating. The pharnmaceuti ca
conmpositions with which the useful ness of calcitonin
in the treatnent of



osteoarthritis is shown, may be provided as a capsul e
i ncluding a soft-gel capsule, tablet, caplet,
weuppadssory or other solid oral dosage form aCi/E®2004/008210
whi ch can be prepared by nethods well known in the
art. The solid pharmaceutical™ conpositions of the
i nstant invention can be prepared by first grinding
either the carrier agent or the carrier agent with any
conbi nation of the additional ingredients of the
present conposition to mcer nlzed particle size. The
m croni zed carrier agen&égﬂﬁﬂﬁé%onlzed carrier agent
pl us m croni zed additional ingredients of the present
i nvention nay then be further processed by
A. Formulaéanibxemplé®t hods e. g. by blending a m xture of the
active agent or active agents, the delivery agent, the
crospovi done or povidone and ot her ingredients,
EXAMPLE Faymudattbrf 1 (3 batghésit o capsul es or, instead of
filling into capsules, nolding followed by further
tableting or conpression-nolding to give tablets. n

Prepaﬂﬂldhtdf Microdiz&dPb-OMAL: smré‘e BENADY Whchfi® tosemityorkizetMs added to

a jet n@nﬁﬁu@ eté\{hl?l | ovxﬁ%)8 méelgﬁtff@%ﬁc?@itgﬁge ngrqe@gtebw ceramic

pan cake déhﬁﬂl 8 bhttﬁérhélbﬁ 6 Bt N2) 98 vhirOibzzee vwmlmarhel feed & hivout 700
er st ood one of orgl n%%a( ?kl [ g He art. The

olh. ThR GRTPe 5-GNAC IrUP. MUSHEN] Bt salkFRPRIE S deHacnseban it

referehd®/ Rﬂ’ér'n@éh_shfén@éﬁfs tbﬁdetﬁ?ﬁ@Wﬁé@ﬂwel“averd@@fdé@ir@d hmorﬁiétﬂpélﬂ&e size

: Formul ati on 3 batchql\%] Pregaratlg
is obtawe,dr Jhr%qjﬁe'e@r\mehee@ae 9@ Bd pEeate,f Hdh 3P My gne 46 2 batches.

Indlwd"bpélé\ﬂh? Bfthe 'sépéiﬂféerﬁnct'd?llz%d] HRitchek id theAdbnd BY udthg la deiBallsieve
ey Scientific, Ltd., Nottin

il (Qua ke Bl <k BaRiBeging TrarboraiPct e S A PEYS, Vetsioo.@taro,
Canade ﬁZWM‘P\Zf@% §¥J1W‘ 818 lﬁm%ﬁﬂca[féi@/é Rfunabeter 762>Qréﬂnb at TB@O upm

Cis jet ml and periodical Iy sanpl ed

W'thtmfhléﬁilpuhpf%t:&%k%th reference rul er measurenents to

identify when the average desired mcroni zed particle

size is obtained. Three different batches are ground

to bel’ﬁ@Faﬁ?r@I YMsaiprortRicitnth FhmdidtioR Wlt@!@éNAt o DWeﬁiél?c' Particle

sieving of the separate mcragjezed batches is then

done by using a conical sieve mll (Quadra Com |,

Quadro Engi neering Incorporated 613 Col by Drive,

Waterl oo, QpLaldde Canada N2} 1At h ap A3 um
coni cal si evgﬁmwwvemer—wpera(gﬁprg—ar#%glu%m

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 tablet batch having an average 5-
CNAC disodium particle size of 46 microns (Batch A), a second tablet batch having an



wi th throughput of about 150 kg/h. Fornul ation 1-3.

Salnmon Calcitonin Formulation with 5-CNAC of Different
woeantsioaks1Si ze | n redi ent Anount ) Percent (% PSaIER2I04/008210

Calcitonin 1 0.25 Mcronizeg,5-Cl MAC 228 57 Avicel PH

102 (r) 147 36.75 Crospovi dohe, NF 20 5 Magnesi um

stearate 4 1 Total 400 100 Preparation of Formul ation

. Three different batches of tablets are prepared
average SrigNAGdlisadiugeparticie size of 6tmictone Bajth B and i thisd) tabletipatch
g ' [ CNAC

naving o8 3o 48l S20RAE HbcBhur PRl 2K e B[RS
second tabl et batch havi ng anaverage 5- CNAC di sodi um

050 B8 LAy SRR YA £ el 0 51 mros
CNAQJaisodiiumesafﬁi _&@e@f_edfiﬁrou'gh p@EFsné¢desaseerCand 00 5oof dPobplasdone XL
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07 riedornbinedii Bl is mixad ust or ixer for
v L 5088 e OB BORANE 7 My AT EL o o
scree@é’c_ilﬂ‘ﬁicugﬂi\%lg';li?g %rfd%: %ﬂb%?,eig\gdé%ig @%Amgq}l §H§ &@?@;\T@Edg’rdetge jar and
mixed'itél*%@“aev i dgnéafio . 'fvmrt@r't)nl'ZSe Og- ! 102®is
added]liostt;elijarransaetA:le_jxesidmm‘rmixﬂittdmabuilj}reaoleﬁ)nsa;Ia %)eer_daeh% RRM. 4.0g
of maiesiin Bighaiglp F@erofind  uhia BB ed stk 1 bhcia for

minuté at & lspeedB6f ABRBMoThd\final dlenBhbs Roripressex intbdebletsausingea Manesty

335 18T THE Rt o R P G S e o s
Elc;cra]enedfiontg theujt Zr ;Js;ng 2935 nmesh sgree$ and i Z|
he bfjeGafeeiity g iABlbteafiaR EXBREE. el s Braie IV Ese

tabl et press. The tablet weight is approxi mtely 400

ExAMBL he bi oavailability of the tablets created in
le 1 may be tested as foll ows: EXAMPLE 2

Primate Administration

The tablets are prepared as in Example 1 using three different batches of micronized
5-CNAC disodium, one tablet batch 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 baiches
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 period. One tablet from Batch A or Batch B or Batch
C is administered to each monkey via a gavage tube followed by 10 mL of water.

Rhesus monkey blood samples are collected immediately before administration and
at 0.25, 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 biood 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 radioimmunoassay.
For each monkey, the primate plasma salmon calcitonin (SCt) for one batch and one time



Primate Adm nistration The tablets are prepared as in
Exanple 1 using three different batches of m cronized
woe-2uNACIdIl sodi um one tabl et batch havi ng an average04/008210

5-CNAC di sodi um particle size of 46 mcrons (Batch A),

a second tabl et batch havi ng an average 5- CNAC

di sodium particle size of 6 mcrons (Batch B), and a

third tabl et batch having an average 5- CNAC di sodi um _
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5-CNAC + 1 g SCt) to the Rhesus Monkey) Animal Tine
[hours] no. 0 0.25 0.500.7511.52345610.0
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253.6 1 02.1 62.9 3 0.0 113.9 754.5 1502.0 2351 .0

2066.0 2886 sh &gljcﬂbgin6(%%t)6Pl%§Ria6C&r?c66n?rations [pg/mL]

(Single Oral Tablet (200 mg 5-CNAC + 1 mg SCt) to the Rhesus Monkey)

Animal Time [hours]

no. 0 025 0.50 0.75 1 1.5 2 3 4 5
1 0.0 2656 3158 2456 3572 1927.0 3010.0  863.2 1394 485 208
2 0.0 607.0 777.0 13360 16020 4146.0 7521.0 2681.0 4208 73.9 432
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Mean |00 3100 3684 5362 7140 19552 37011 1660.1 31514 704 207
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4 0.0 46.0 127.0 425.5 765.8 1102.0 1599.0 1022.0
419.3 87.0 23.4 Mean 0.0 73.8 377.1 659.5 1136.9 1
wa20050140882. 0 765.5 332.0 11 8.3 60.7 SD 0.0 48CT/EBR2D4/808210
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43. 4

EXAMPLE 3: Preparation of Formulations 2-4:

Alternatively, there are further formulations provided:

Formulation 2:

Ingredient Amount (mg)
sCT 0.25

5-CNAC (micronized) 28.5

Avicel PH102 238.25
Crospovidone XL 15

Pluronic F68

Cab-O-Sil

Talc

Mg Stearate

Total 300




SD 0.0 78.0 137.1 134.1 21 5.8 853.5 1382.1 481 .6
161.7 82.7 37.8 SEM 0.0 39.0 68.6 67.1 107.9 426.7 691

wWO02034048180. 8 41.4 18.9 Lower

(LLOQ = 2.5 pg/n, concentr
tsoet zero for Ta3bl e EXA

Fornmul ations 2-4:. Alternatively,
formul ati ons provided: Fornul ation 2:

Li m tof Quanti f PCatEP20IV4/008210
ions below LLOQ were

3: Preparation of
there are further
I ngr edi ent

Formuletionra: (mg) sCT 0.25 5-CNAC (microni zed) 28.5 Avicel 2

Ingre(#gﬁ%co €rospovidone—Xt—15—+

%2* 3 baoﬁ}bll 3
n

Yok

My Stearate 6 Total 300 | ngr edi ent
sCT Am)unt (Lrg) sCT 0. 5 E;;ECII})I:AC m.’:'cronl zed) 28h5(‘Ayi EeL.Z
5-CNAS NgoST ikt o 6 Total 300 FoPHd ation 4 @ o
Avicel PH102 238
Crospovidone XL 15
Pluronic F68
Cab-O-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 F68

Cab-O-Sil

Talc

Mg Stearate

Total 300

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

described in Example 1. However, 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 #60 mesh screen

Weigh 0.25 g of screened sCT DS

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

10 mins
4 Pass through #45 mesh screen
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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 (crospovidone, 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 minutes at a speed of
46 RPM. 4.0 g of magnesium stearate is screened into the jar using a 35 mesh screen and
is blended for 1 minute at 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 calcitonin (active ingredient) 0.1375 mg

10% excess 0.01375 mg
0.15125 mg

2) NaCl 7.5 mg

3) Benzalkonium chloride 0.1 mg

4) HCI (1 N) added to pH 3.7



a 35 nmesh screen, and 20 g of Pol ypl asdone XL
(crospovidone, NF) is conbined in a 500 nL jar and is
waoizaestiusing a Turbula mixer for 2 mnutes at BCSEE2@®4/008210
of 46 RPM An additional 125,4 g of 5-CNAC di sodium
salt, pre-screened through a 35 nesh screen, and 32.5
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riod of 8 mnutes at a speed of 46 RPM A further
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~salnon calcitonin suitable for nasa mnlst ation:

to give g geawsition ngabdq oy nageb ppplication @ fepfilliaghingd @ epiiay nasal dispensor
; o t) 0. 375 ng 10% excess 0.01375 ny
with a(s%%l%ggofu ; II\@PZI 7.5 mg 3) Benzal konium chloride 0.1

ng 4) HCI (1N addedto pH 3.75) Distilled water to

an end volume of .0 m. Conponents 1 to 3 are conbi ned
EXAMRde6: Prepaeatiqroef 'Eff""‘rH'Qtinb'é-n gas (on a scale to

produce a final volune of 2500 ml) in conventional

Suppdﬁﬁﬂﬁ cont\élhhg 1B0%01of, (IaRkERiBngalrits) ofdambe taleitariiae prépared

iltration, 4) | S the ded to .
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the fommingad)ma@smrfn Q&Qgpmsuo@he obt ai ned solution is

filtered (e. g. using a 0.2 .mumfilter) to give a
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Units) of salmon calcitoniniafe d 036 ing to
e.g. US 5149537 (the content 'of(v\ﬁl c@ clﬁs O?ér:m% orated

iITS entjret contai nfng |the ol Fowing conmposition
Anhyc@éjx 2 o 0.78 o COP

s diig6es tory:
Trisodium citrate dihydrate 0.50
Mannitol 48.651
Sodium taurocholate | 30.0
Suppository base A 1420.0
1500 mg

As suppository base A may be used cocoa butter. It is preferred to use synthetic or semi-
synthetic suppository bases. These may be water insoluble fats, e.g. glycerides (mono-, di-
and/or tri-) of fatty acids, e.g. made from coconut oil or palm kern oil.

Straight Chain 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
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(Regi stered Trade Mark), e.g. Novata BD, avail able
Prepdration ponkdire GrbH, W Gernany. Alternatively, the

Guer bet al cohol s and wat er sol ubl e suppository bases
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suppository base has a | ow nelting range e. g 30 to

Prepar at i I.e a 1.0
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the diyastate taadidissoRed th t4.0% vidter. ¢70. Blgoofatavdd manhitg inadddugAS 700

. tri-sodium sal re mxed in the dr

microf W At FIcRSe), Geqnilis Einedey a5ieled RS T MW crare. v 450

micro'Es) agld elds-afGlonbated powdeis Wibdlﬁﬂ’.(]ﬁ@r fong5 mirltes, msi&e;vsd (AS
neade Sl e ns WD 450 m crons

450 mifRRchs A0 MBS R VR IRE G AP at 40 C. for 25
m nutes, and sieved (AS 450 m crons, AS 120 m crons)

b) Addiioryof entedzeranst malding\(Ehs8,009)doagsli t i on of enhancer and
nol ding (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 suppository base A at 38 °C. Homogenization is effected (Polyton apparatus,
speed setting 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. Disintegration 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
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knee Hyperactivity of the diseased joint docunented

Theeic@m &H%,ﬁ(;ar%gﬁﬁt hs before study start ) bone

atory. Patients with at | east

nm@tﬁarnaet Suffedihg from sutitd yRedERHERS BAd fﬁwfﬁg&ﬁteh}éﬁt’bm@f arthroplasty
t on th LE SNE scal e &? sne, 1997,
éﬁ%ﬁﬂtg{sgpg Y Of JRAUNETD) joi lmmoblllzatlon or several weeks prior

to or dunng the study period .

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

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

o Patients suffering from any other systemic or local disease judged to be incompatible
with the present protocol by the Investigator.

o Patients with abnormal laboratory values judged as clinically significant

e 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 alcohol and/or drug abuse or those unlikely to
cooperate with the Investigator in accordance with the study protocol.




Patients having read the information sheet and signed
the consent form The exclusion criteria are (table
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physi cal exam nations. The study procedure: Foll ow nga
2 weeks pre-treatnent wash-out period, during which

The p@ﬁdr&s malaat&irﬁhné-polatsadré@abké 7t)o be taken at the maxi mum

of the oral
e Visit 2: day 0: Baseline visit. Start of treatment.

o Visit 3: day 14: 2 weeks of treatment completed.
o Visit 4: day 42: 6 weeks of treatment completed.

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

The type of evaluations (table 8):

e 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 immunoassays.

¢ Adverse events are recorded at visits 3,4 and 5.

e 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
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THE parn TATENSTTY DETWEEN VIsIits Z and 5 (related to
the pain intensity at visit ) by a clinical
exam nation and the LEQUESNE questi onnaire. Regarding
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patient at visits 3, and 5 by neans of 2 separate VAS
Subjestsaard Metlesds:iTHk istustyrpolhul@tion drﬂﬁhts EFer&SZLgUmeauy hlaﬂal!ﬁy Danish

postm@gpg%qsgﬁ\‘vgrgg Bﬁﬁgé’gg%t{]?qt f ealg,a een postmenopausal ?Dr at least 5
years. Women 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 technology-based carrier
molecule (200 mg), or placebo for 3 months. All participants receive a calcium supplement of
1000 mg plus 400 IU of vitamin D daily throughout the study. Efficacy parameters are 24
hours urinary C-terminal telopeptide of collagen type | (CTX-I) and CTX-II corrected for
creatinine excretion assessed at baseline and after 3-month therapy.

Pharmaceutical Compositions comprising salmon calcitonin used in study

Ingredient Amount per tablet (mg)
Salmon Calcitonin 0.15 0.4 1 25
5-CNAC-disodium 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
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ng) orally dosed sCT (see bel ow for pharnmaceutica

conposi tions) conbined with eligen technol ogy-based

carrier nolecule (200 ng), or placebo for 3 nonths.
Manaktudag broepsint s recei ve a cal ci um suppl enent of 1000

oA B AR
i) Weighekvidehad tieide fretp i ed@abparandagisst as YWehd B:TX- 1) and

CTX-11 corrected for creatinine excretion assessed at
baseline and after 3-nonth therapy. Pharnmaceuti cal
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R RO Magnesi um Stearate, NF, EP 4 4 4 4
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h n. Place pre-wei ghed calcitonin on top of
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6) SEESS PRYhEMMIR sk Atb HIRBUGH 35 N8k safeen bhaRali 86 bleRE&Y powders from
suitable size blender and blend for 500 revol uti ons.

Blense) andplend for B0Q revolWERAE: t hr ough 35 nesh screen. 4)
Add part B of screened 5-CNAC and part A of Avicel to
m xed blend fromstep 2) and

Results: There are no significant differences in the different intervention groups of sCT in
terms of age, BMI, baseline urinary concentration of CTX-l 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 reveales the greatest
decrease in urinary CTX-ll after 3-month treatment (-19.7%, p=0.009). The women who
receive 0.4 mg and 2.5 mg of sCT also have significant decreases in urinary CTX-Il (-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-I (-41.0%, p<0.001) compared to women in
placebo group. When stratifying the study population into tertiles of baseline urinary CTX-II,
the mean of urinary CTX-Il in the different tertiles 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 cartilage turnover at baseline, have the greatest decreases in urinary
CTX-Il 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-Il to the lowest tertile.
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and tﬁ‘ér@ﬁ‘}i &éLﬁd’BitovE'i‘é%é@ &ﬁic' Héagﬁtb ?&rdéteggﬁhiln#s lgl a]ogzsé ﬁénge of 0.4 t0 2.5

, and -17 respectively

mg 0&5&1@0@1 é@i@tﬂi@hiﬂﬁé@pﬁﬁr@by aienck bingcpfisalnmA aatgitonior i nar y
CTX-1 at 3-nonth treatnent . Wnen receiving .0 ng of
sCT al so have the greatest reduction in 24-hour s
urinary CTX-1 (-41.0% p<0.001) conpared to wonen in
pl acebo group. Wen stratifying the study popul ation
into tertiles of baseline urinary CIX-11, the nean of
urinary CTX-11 in the different tertiles was 114. 6,
197.9 and 385.4 ng/ Mol , respectively. Wnen in the
hi ghest fertile of urinary CTX-11 at baseline show the
| argest responses to oral sCT in a dose-dependent
manner. Wonmen, who received .0 ng of sCT, and are in
t he highest cartilage turnover at baseline, have the
greatest decreases in urinary CIX-11 after 3-nonth
treatnment conpared to wonen in the |owest tertile
(-36,6%vs. -9.9% p=0.005). Simlar trend is observed
with 0.4 ng sCT when conparing wonen in the highest
tertile of urinary CTX-11 to the | owest
tertile.C-tel opeptide of type collagen (CTX ) is
considered to be a specific marker sensitive to bone
resorption; conversely, type Il collagen Ctelopeptide
(CTX-11) is considered to be a useful cartil age
mar ker. Concl usion: Qur study strongly suggests that
sal non CT nmay reduce cartil age degradati on and thereby
coul d provide therapeutic benefits for osteoarthritis
in a dose range of 0.4 to 2.5 g of sal non cal citonin,
nore preferably around 1 g of sal non cal citonin. CLAI NS

A net hod of preventing or/and treating

osteoarthritis in a patient in need thereof



conprising admnistering to said patient a
therapeutically effective anobunt of a calcitonin in
woénews/os03salt form 2. A nethod of inhibiting PCI/EP2004/008210
resorption and/ or nornaliziﬂg turnover of subchondr al
bone in a patient in need tfiereof conprising
adm nistering to said patient a therapeutically
effective anount of a calcitonin in free or salt
form. 3. The nethod according to clainms 1 or 2,
CLAI@ger-ei n the therapeutically effective amobunt of a
[citonin is delivered orally. 4. The nethod
according to claims 1 or 2, wherein the
therapeutically effective anmount of a calcitonin is
delivered orally in a conposition conprising the
1, C al raethod ioﬁpr&ndntmgdnla'n\zl éreptirpesttodribwitis ol a patmmt im need thereof

hod .acc n
¢ FamBia e FaRN e SaR ERathat e epPUEciL Bt amauat of 2
dehick@rieh feseadr saltiforma conposi ti on conpri sing the
calcitonin which is conjugated to a pol yner nol ecul e.
6. The nethod according to clains 1 or 2 wherein the
2. ghlemetﬁedlb'f malbitingeésa@plionvandiormomalizingatuseiver efesubeharairal bone in
elivyered w an .ef f ect.i ve dosage qf an or.al .
orarigudtpPe thefht Souplving SO Do <A iBha herapeuticaly
| effsétive menduinaoT@caltitoniraihfieeat salpforipl.e pH oweri ng
agent, at | east one absorption enhancer, and an
enteric coating. 7. The nmethod according to claim4 to
3. 6Théﬁﬁﬁtlﬁﬁtﬁadd@ﬁdlﬁ@{d§élélmi1rbri2$ waessi thertherabeiitically effeclive amount

nmet hod aw 4, whereas said pharmaceuti cal
08 8@‘!"'[“?’15'?1'%‘1?&%‘?@ QElly. el jvery agent sel ected from
t he group of 5-CNAC, SNAD, and SNAC.9. The et hod

a ordln c ereas sai armaceutical .

4. o SRRt dncotlin fEuaims WiE 2 BBel e o eBRGEALY Sfsctye amount
t Bea galetdhie &Qfdhﬁérbﬂ @raly irfa dbmp@hl‘wﬁ Somhprisiig the c&DIGRIN and a
di SOdI um sal t of .SNAD and a di sodium salt of SNAC. .
THEMERt AT I CHICHPME to clains 4, whereas said
pharmaceutical conposition conprises a deli very agent
in mcronjzed form . The lése of .a ca%{jmt

5. roARE Al S5OrIAE IRER RNE, PERTbe b ab B, STeglil amount
PoEy @éll'bité?{'h @fdeﬂﬁér@@@FéIIWﬂ 4 b&mpdsitfonPétini#izing the B&IERbNIN which is

t her eof he use a?cor ing to claim, wherein said
c SPRIHERE P ?Qoﬁ’ﬁﬂeﬁﬂ]‘i’ &Hleei t oni n.
6. The method according to claims 1 or 2, wherein the therapeutically effective amount

of a calcitonin is delivered with an effective dosage of an oral pharmaceutical
composition comprising calcitonin, at least one pharmaceutically acceptable pH-
lowering agent, at least one absorption enhancer, and an enteric coating.

7. The method according to claim 4 to 6, whereas the calcitonin is a salmon caicitonin.

8. The method of claim 4, whereas said pharmaceutical composition comprises a
delivery agent selected from the group of 5-CNAC, SNAD, and SNAC.



10.

11.

12.

13.

15.

16.

17.

18.

19.

13. The use according to clainms or 12, wherein said
calcitonin is delivered orally. 15. The use according

woaowslasoss or 12, wherein said calcitonin i s deCrwEeemd 008210

in an oral pharnmaceutical c osi tion conprising
calcitonin and a delivery 5§£ﬁt selected fromthe
group of 5-CNAC, SNAD, and SNAC. 16. The use accordi ng
to clainms or 12, wherein said calcitonin is delivered
i Mhamedhed agshrdingivediaimg 4, wbeiep® seidipharreageykical icagposition
| I
1@6&@%&% d“dé!lﬂb@)‘ard Rt é"e?éﬂtétﬂﬁ&ﬁ‘ihé groﬁgggh%’/ﬁtﬂlg P2l 5ddiyfim sait of 5

he use ac |ng to c I'n sal
c 8NAG; @rdispdium gelt pY/SNAG, and adisediam q@ﬁanf FhldEut i cal
conmposition conprising , at |east one pharnaceutical”
acceptable pH | owering agent, at | east one absorption
efhamsadngd agedrdimg torplaims ¢, wbeneas gaid pharmagsiiticaigo@pesition
c [ ] Lnothe. nt or/and prevention
o?gmgﬁéeégaagﬁﬁlg&@%ﬁt 'hr']mh%ﬁ lzgaftﬁ {ngeneed t her eof
conprising a calcitonin together with one or nore
phiae Hee ela caeitoninkor thetmanwaciure s gt rsediearsent fordhe treatment or/and
t ation for use in
tﬁ%"?‘ﬁ'@i‘f‘ﬁgﬁ% o@@% g?%@%ﬁt"?@%eog gJf)?als?t@eoart hritis in a
patient in need thereof conprising: a) a first agent
1 sk BB LA . A0l kol HRIBHRIE s Boc o
redum ng agent.20. A pharmaceutical conposition

[ t o)

TC g eBRrliRE A7 BBy 1,602, St SRl foh ilored oraly
nmedi canment to treat or/and prevent osteoarthritis;
whie useaenprding to gaimsilrorilg, yyh@"@irusgﬂd pa{mtpmn is delivered in an oral
P
¥ rﬂngﬁgl;rﬂdtaﬁ R%Hﬁﬂﬁggeﬁ‘gﬁdrﬁﬁﬁ % i evgen"{ s@fatted from

cal citoni
othearoun eicaCNAG, SNAELand BNAG.s in a patient in need
t hereof conprising adm nistering to said patient a
phar maceuti cal conposition conprising between 0.4 and
2Ti5e use adcordingtactlaionsi 4. orA2, wheneinasaithcalaitaniais delivered in an oral
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oar | s ‘conprisi
clanblaculenl n. 24. The use of claim2 , the net hod of
claimof claim22, the conposition of clains to

The use according to claims 11 or 12, wherein said calcitonin is delivered in an oral
pharmaceutical composition comprising , at least one pharmaceutically acceptable
pH-lowering agent, at least one absorption enhancer, and an enteric coating.

A pharmaceutical composition for use in the treatment or/and prevention of
osteoarthritis in a patient in need thereof, comprising a calicitonin together with one or
more pharmaceutically acceptable diluents or carriers therefore.

A pharmaceutical combination for use in the treatment or/and prevention of
osteoarthritis in a patient in need thereof, comprising:

a) afirst agent which is a calcitonin, and

b) a co-agent which is a bone resorption inhibitor, bone forming drug or pain
reducing agent.



20.

21.

22.

23.

24,

20 or 23, wherein the calcitonin is sal non calcitonin.
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"A pharmaceutical composition comprising between 0.4 and 2.5 mg of a calcitonin.

The use of a calcitonin for the manufacture of a medicament to treat or/and prevent
osteoarthritis; wherein said calcitonin is provided in a pharmaceutical composition -

comprising between 0.4 and 2.5 mg of the calcitonin.

A method of preventing or/and treating osteoarthritis in a patient in need thereof
comprising administering to said patient a pharmaceutical composition comprising
between 0.4 and 2.5 mg of a calcitonin.

A pharmaceutical composition for use in treating or/and preventing osteoarthritis
comprising between 0.4 and 2.5 mg of a calcitonin.

The use of claim 21, the method of claim of claim 22, the composition of claims 18 to
20 or 23, wherein the calcitonin is salmon calcitonin.



