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invention relates to a pharmaceutical conposition for oral application
consisting of a high dose of bisphosphonates or physiologically safe salts

t hereof as active substance and to a process for the preparation of such
conposi ti ows.2008@seaal kyl - 1, 1 -di phosphonic acid derivatives (hereinafter
term 5 bi sphosphonat es) are i RPEEP2K0037Bear naceut i cal

call ed by the general
agents in the treatnent of bone di seasgs and sone di sturbances of cal cium
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met abol i sm such as hypercal caem a, osteoporosis,
Paget' s di sease, etc. Bisphosphonates as pharnmaceutical agents are

described for exanple in EPHE IBa@rofaR Fofndidlond 78, EP- A- 22, 751,
EP- A- 252, 504, EP-A- 252,505, 'EP-A-258, 618, EP-A-350,002, EP- io A-273,190,

WO A- 90/-:00798 each of which are incorporated herein by reference.
Phar maceutical forns of currently marketed bi sphosphonates are oral

formul ati ozﬁle_ tabl ets or capsules) or solutions for intravenous injection

r infusio Bifion Fedates 49/ pleaminecatitiogl combbsitioal feroall SsbinRLN c&ﬂﬁbﬂﬁrosftaer ed at
her apeut i dighalees? bikkhoeptBhates R HER nates as a class are 1rritant to
skin and mycons pembr anes and \?g’gnﬁ’gﬁe_@ﬁgf%ﬁﬁ%&afﬁ%wﬁﬁ@uhwms basi s
may result i'n dslsges eipge@aﬁap%?fsg?bd:@méwtém-s, e.g. esophageal adverse events
nsequence, and due to their | ow oral

or gastroi mhﬁﬂi{ajkﬂ | . g C dn c
bi oavai | abj | iht%/’ ?ﬁle E‘%aspﬂ‘?]g%tagasdé?va&&%?#ﬁf%%ﬁa@%bhﬁs,gerxeumahe, to fol l ow

_i nconven eRtPROPRbORAERb#E HRPASIISt Mkrmusertkd hgdntign m@frkﬁﬁéntof‘lﬁ)ngéﬁé}e%s descri bes
a tabl et fmdminaﬂﬂsmfbaﬁ@mdaﬁjuggnégmﬂﬁng&hi thandr ni c. aci d. e tablets are

.. A1 S er i H

- made by m quggeapgl_gas goppri sing the act TAE P OPIEPPORRESer | al t oget her
with disintegr ant” and &t %Xt pi ents and conpressing this mixture. As
descri bed, BigihspRORRRI QAL AR AR a3 SRR SR AR el e\)/:.!ngllplg i Esi’i%no?zzg,f;Pl- cacy Inthe

" A-197,478, EP-A-22,751; EP-A-252,504, EP-A- 252,505, EP-A-258,618, EP-A-350,002, Ep-
10 A-273,190, WO-A-90/00798 each of which are incorporated herein by reference.

Pharmaceutical forms of currently marketed bisphosphonates are oral formulations
(tablets or capsules) or solutions for intravenous injection or infusion. They are
. - systemically well tolerated when administered at therapeutic doses. However,
{ . bisphosphonates as a class are irritant to skin and mucous membranes and when given

15 orally on a continuous basis may result in digestive tract side effects, e.g. esophageal
adverse events or gastrointestinal disturbances, In consequence, and due to their low oral
bioavailabi]ity, the oral route of administration has, to date, to follow inconvenient
recommendations of use for the patient.

US 6294196 describes a tablet formulation comprising 50 mg of ibandronic acid. The tablets
are made by mixing granules comprising the active and filler material together with

disintegrant and other excipients and compressing this mixture,

As described, bisphosphonates are accepted as providing s&ong efficacy in the
management of osteoporosis. However, given the administration restrictions related to low
oral bioavailability and potential for gastro-intestinal side effects, there is a clear
-opportunity for regimens which offer improved convenience and flexibility, leading to a
higher level of compliance and superior patient management / satisfaction.
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efficacy with a drug-free interval beydnd daily administration. It was
froma

qui te unex th f,raciure. r ct,ion benefit could be derived

weekly or prr%ﬁt gﬁl}m%%&nﬁésnbleg %ﬂ?ﬂﬁ%ﬁ“&?‘]ﬁ‘}eﬁmﬁ’ﬂ dyyHepptnspeogemutlich a singl e or
5 nul tipl e Pansirestatestionad ftctat iedintiandibue. willor drhfise RUHRPSSom AR CONPOSI ti on
conpri si Ny RAntihightidQ Iwa 0. g, referably’ conprising 150 ny
or 100 ny 2% a bi hogvf)rhsgﬁg‘fe%ﬁf _er|.vg'?%aé:?ﬁ%%'éc@f)’ép‘f‘vﬁwﬁdibﬁQ‘F’fﬂ'%nat'e or
physi ol ogi ¢HI™ &¥¢eslyos progthlyadimiristraionioftay ok bisplesshonate with eigloar t he one band
has an i Acreddpetablet ddminktrahisschemsubst ances vs exci pients and on the ot her
hand which 10 fulfills the requirenments of stability. E It has been found

that the stfapthisiprgpasta sercdonipogtiontomerifiny 2hibiaddsQASmilp oS 140S6 ARt i al |y
I ncr eased RPN rfstAg 150 S | ready in.the granul dtion step
t oget her vviﬁ%kfert he deill%?t i vglgbs%%g%lgg%%%g%nglﬁo fpﬁlxﬁat?)‘éﬂvatﬂ'g’efﬂ?é‘ﬂmqfl er material .

Such conpodiiPfitshde or physiglogica) sak salisdherenfhed todnpirepared; whithion dre@askmdst abi | i ty
on st or age hixotnhinasbakddl rabgefadive Subls@RIREF LS 1 dity. , Th
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and have an increased stability on storage both with regard to temperature and humidity.

The pharmaceutical composition may comprise 'up to 250 'mg,

preferably up to 200 mg, especially comprising 150 mg or 100 mgofa bisphdéﬁhoﬁafe, B
especially of ibandronate or a physiological safe salt thereof as an active substance.

The following bisphosphonates are active substances which can be used in the
| pharmaceutical compositions in the form of free acids'in the o
20 physiological safe salts or hydrates, particularly sodium salts:
(4-amino-1-hydroxybutylidene)bis-phosphonate (aléndronate),
(dichloromethylene)bis-phosphonate (dodronate),
o _1 - [1-hydroxy-3-( 1-pyrrolidinyl)-propylidene]bis-phosphonate (EB-1053),
(1-hydroxyethylidene)bis-phosphonate (etidronate),

25 [1-hydroxy-3-(methyl pentyl amino)propyliden€]bis-phosphonate (ibandronate),
[Cycloheptylanﬁno}rpeﬂlylene]bis—phosphonate (incadronate),
(6-amino-1 -hydroxyhexylidene)bis-phosphonate (neridronate),
[3—(dimethylarm'no)—1—hydroxypr0py1idene]bis—phosphonate (olpadronate),
(3-amino—1-hydroxypropylidene)bis—phosphonate (pamidronate),

30 [1-hydroxy—2-(3—pyridinyl)ethylene.]bis—phosphonate (risedronate),
{[(4—chloropheny1)thiol]-meﬂlylene] bis-phosphonate (tiludronate),
[1-hydroxy-2-imidazo-~( 1,2-a)pyridin-3-yl ethylidenc]bis-phosphonate (YH 529),
[1-hydroxy-2-( IH-imidazol—l—yI)ethy}idene] bis-phosphonate {zoledronate); especially [1-
hydroxy-3-(methyl pentyl amino)propylidene] bis-phosphonate (ibandronate)
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bisphosphonates or physiological safe salts as active substances, respectively. Ibandronate

or a physiological safe salt thereofis a particularly preferred active substance, particularly
15 in the form of Na-Ibandronate monohydrate,

| The,,composition may further comprise adjuvants such as binders for éxampIe polyﬁnyl-
pyrrolidone (e.g. Povidone®) or hydroxypropylmethyl cellulose (e.¢. Pharmacoat®), fillers
for example lactose in hydrate or anhydrate form, cellulose in microcrystalline or fibrous
form (e.g. Avicel®), or starch, disintegrants for example cross-linked polyvinyl pyrrolidone
20 (e.g. Crospovidone® USPNF) or cross carmelose, lubricants for example stearic acid or

magnesium stearate, and flow-regulators for example colloidal silicon dioxide.

The preferred form of the composition are tablets preferably coated by a film coating

( L mixture and a plastiziser. Such film coating mixtures and plastizisers are known to the
_person skilled in the art.

In a first aspect, there is provided a tablet for the treatment of boﬁe diseases and disturbance
of the calcium metabolism containing as active substance up to 250 mg of ibandronic acid or
physiologically safe salts thereof for oral application, characterised in that the disintegrant is

added in the granulate together with the active substancc and with part of the filler material.

The tablet kernel rnay consist

of 30.0 to 36.0, preferably of .33,3.% of active substance;
of 4.0 t0 6.0, preferably of 4.8 to 5.2 % by we_igh't of binder;
of 39.6 to 59.4, preferably of 47.0 to 52.0 % by weight of filler;
of 4.5 to 5.5, preferably of 4.8 to 5.2 % by weight of disintegrant;
of 1.8 to 2.2, preferably of 1.9 to 2.1 % by weight of lubricant; and
" of 0.9 to 1.1, preferably of 0.95 to 1.05 % by Weight of flow regulator.




10 (Zol edronate). Preferred are conbpositions conprising the equival ent of
150 ng bi sphosphonates or physiol egBeal safe salts thereof and
conpositions conprising the equival ent of 100 ng bi sphosphonat es or
physi ol ogi cal safe salts as active substances, respectively. |bandronate
or a physiological safe salt thereof is a partlcularly preferred active
subst anc @refpmblyitloarctivd spbstdife isribantendto pna pysiNpgicalzatsohdteobpisbplr at e. The
conposi ti [ or exanple
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form gel liike®sayvinyl Phedlidsie)rséfated bRRompositions wh@emﬂﬁrdm(te%@nt dwddeel (r)), or
starch, disintegrants for exanple cross-Ilinked polyvinyl pyrrolidone 20
(e.qg. CrospOV|done(r) USPNF) or cross carnel ose, lubricants for exanple
stearic acid or nmagnesium stearate, and flowregulators for exanple
colloidal silicon dioxide. The preferred formof the conposition are
tablets preferably coated by a filmcoating. mxture and a plasti zi ser.
Such filmcoating m xtures and plastizisers are known to the person
skilled in the art. In a first aspect, there is provided a tablet for the
treatment of bone di seases and di sturbance of the cal cium netabolism
contai ning as active substance up to 250 ng of ibandronic acid or
physi ol ogically safe salts thereof for oral application, characterised in
that the disintegrant is added in the granulate together with the active
substance and with part of the filler material. The tablet kernel may
consist .of 30.0 to 36.0, preferably of .33,3%of active substance; of 4.0
to 6.0, preferably of 4.8 to 5.2 % by weight of binder; of 39.6 to 59.4,
preferably of 47.0 to 52.0 % by weight of filler; of 4.5 to 5.5
preferably of 4.8 to 5.2 %y wei ght of d|S|ntegrant of 1.8 to 2.2,
preferably of 1.9 to 2.1 % by weight of lubricant; and of 0.9 to 1.1,
preferably of 0.95 to 1.05 % by wei ght of fIOM/reguIator.




“ - 3a Preferably the active substance is ibandronate or a physi ol ogi cal
safe salt thereof; preferably the binder is polyvinylpyrrolidone;
preferred fillers are lactose in hydrate or anhydrate - form or cellulose in
m crocrystalline or fibrous form and a preferred disintegrant is cross- 35
| i nked poL%pEa%km%ﬁrrolidone. Preferred are conpositions wherein the
di sintegrant “I's added WD 2004/ 056373 PCT/ EP2003/ 008 FGYEP2008/08378%ady i n t he
granul ate together with the active supigance and with a part of the filler

mat eri al . ;géa second aspect, there is provided a tablet for the treatnent
of bone di adysin drgrandhis tagethanad th acdiSub@intd MTWIE | j ont ai ni ng
| bandr oni ¢ ggi.6,100.0 ng - - - as nnno-sodi3n1salf %?%§8§ﬁgbﬁ?bandronic

acid 112.50 ny Povidone K25(r) 15.0 ng Lactose, nonohydrate 108.50 ngy

Cel | ul ose, ji.crocrystalline 40.. Crospovi done 15.0.ng Stearic acid 95
6.0 ng Si ﬁéas,“"élﬁﬁs 8%&6‘%&éso‘ir?%ﬁ?e&gﬁqa@‘?tcff’fﬁge trgafmpent Eé%ﬁ‘f‘e E89a955@8%t i ng mi xt ur e*
10.20 nmy Misgnbgode 0600 04leihmIneBboligin tohtAnibdi rd aspect, there is provided a

tablet for fhe JLeat ment of bone di seases_and distu[pance of the cal cium
netabollsnlcoﬁ¥aln|ng | bandr oni ¢ aci d 150! '%@-- - =7 as nmono-sodi um sal t
(1H20) of IHramenonodiurasalIHER of haldonic acid 112.50 mg

Povidone K25® 15.0 mg

- Lactose, monohydrate 108.50 mg

Cellulose, microcrystalline 40.0 mg

Crospovidone - 15.0 mg

Stearic acid 95 6.0 mg

Silica, anhydrous colloidal 3.0 mg

Film-coat

Film-coating mixture* 10.20 mg

Macrogol 6000® 1.80 mg

In a third aspect, there is provided a tablet for the treatment of bone diseases and disturbance

of the calcium metabolism containing

Ibandronic acid 150.0 mg --
- as mono-sodium salt (1H,0) of Ibandronic acid 168.75 mg
Povidone K25® 225 mg
Lactose, monohydrate 162.75 mg
Celiulose, microcrystalline - 60.0 mg
Crospovidone 22.5mg
Stearic acid 95 9.0 mg
Silica, anhydrous colloidal 4.5 mg
Film-coat

Film-coating mixture 12.75 mg
Macrogol 6000 225mg




Povi done K25(r) 22.5 ng Lactose, nonohydrate 162.75 ng Cell ul ose,

m crocrystalline 60.0 ng Crospovidone 22.5 ng Stearic acid 95 9.0 ng
Silica, anhydrous colloidal 4.5 ng Fi#4meoat Filmcoating mxture 12.75 ny
Macrogol 6000 2.25 ng - 4a Furthernore, disclosed herein is a process for
the preparation of pharmaceutical conpositions for the oral application
conprising a high dose of bisphosphonates, especially of ibandronate or a
physi.ol 0gi CRhrtieahde FRklosdd redi L9 the discl osed nethod, the
phar naceut i cal Qsi OEf%iéeg{r)]& ﬁ%?%é%r‘g gfi’ B2Fcgeticah of t he

bi sphosphon"acl”g’o&‘&n'grf%’r ralapplicalion comprising abgledcsadﬁblsph@pb@:fates n the presence

of “adj uvant%P@uBhomaﬁdmmlomd h idl

char dcteri Qm} gt Lhe. di s?nj'ésgjrwbr an%@fgsaltgﬁergeog %ﬁ{ogdlﬁmtth c@fﬁﬂﬂ %[brflﬁﬁOd the

ni xt'ur e; éﬁ Urdrs Iﬁﬁosit‘r?gcﬁ"rléﬁﬂigpéfqdon mxture in a manner known per se;

- subsequentyyyyed and s n| n he_dried granul ate
GuentByrctgahibioh BF&%E pHIGA R LE AN, S0 E%dhfﬁ&ﬂveéw&m g |

t hrough a tﬁreen (ﬁé
adj uvant s sttRe¥gc JF‘faP‘ISé‘}CBaSqhebmﬁﬁandaaﬂdoﬂﬂﬂmmee@mﬂeahm ment i oned

above and shemdgd fthat o g A8 9LRIPIRSES Ssfiflloh iul e CNi ques known per
err

15 se to form pharnmaceutical conpositions. a pre red formthe active
ubst ande, él tbefgram@nﬁmmbmurgnemaﬁﬂwhwwsl patsegrant in dry powder form
re granul at by spraying an aqueous bi nder solutlon into the powder

m xture. THE® F Irying the weigramplate apd sareepihg thetdriad grandlaePesiahdk@eal 60 to

- having a suitable mesh width;

- adding the remaining adjuvants such as the fillers, lubricant and flow regulators
mentioried above and blending the mixture before processing it by techniques known per
.+ 15 seto form pharmacentical compositions.

In a preferred form the active substance, a part of the ﬁﬂer, aﬁd the
disintegrant in dry powder form are grapulated by spraying an aqueous binder solution

into the powder mixture, The process is preferably carried out at a temperature of 60 to
80 °C, preferably at about 70°C.

The spray granulated material may then be dried preferably at a temperature of 60 to 80 °C
: preferably at about 70°C and subsequenﬂy screened through a fine sieve; the dried
£ granulate is mixed with the remaining amount of the filler, the ubricant, and the flow
regulator which were previously passed through a fine sieve. The final blend may then be pressed
into tablet kernels which are coated with a coating suspension using purified water and &
25 film-coating mixture,

1 - - "; The process can be carried dut as.—follows:

a) dissolving the binder, preferably Povidone K25® in purified water;

b) charging a drier, preferably a fluid-bed drier with the bisphosphonate, preferably with
the mono-sodium salt (1H,0) of Ibandronic acid, a part of the filler preferably with

30 lactose monohydrate and up to 60 % by weight of the total amount of lmcrocqrstalhne
cellulose, and the disintegrant;

c) spray-granulating the raw materials of step b} at a temperature of 60 to 80 °C, preferably
at about 70°C with the granulation fluid of step a),




80 C, preferably at about 70C. The spray granul ated material may then be
dried preferably at a tenperature of 60 to 80 C preferably at about 70C
and subsequently screened through a fine sieve; the dried (F ': granulate
is mxed with the remaining anount of the filler, the lubficant, and the

fl ow regul ] were previously passed through a fine sieve. The final
bl end may t%]‘gir’?']%&?’g{essed into tablet kernels whi chPEYEP2YEMBBE with a

coating suspension using purified waters and a 25 filmcoating m xture. The
process can be carried out as follows: a) dissolving the binder, preferably

Povi done K23} dtyingtheppray framdatediineterial b) stephii@itdheranste bido ¢ Eéft%er ably a
vmtﬂ the nopno-sodi um
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gtc);_;rltz PZ8gﬁByﬁ.ggaliéme@mmmmumﬁItxe&m;l?Etgaﬁfc%fid %%Jdi tg%/‘g&ﬁgéée@?g, 7gf step o) at
a tenperature Zif %%lgd?oc‘)]g go(yg@ﬁ’sﬂ%}‘gﬁgl?g%f,g}éggus Patsed thorash 8 Bpprbivate.gof g
inlet-air t rature) and subsequently screening the dried internediate

t hrough a f'r;cg si eve; f% i, xing the granulate of step e) with the remaining
amount of t HS FPIere the fpal blandio D@O@%kékeamﬁlsmdcmingtﬁeemmﬁthe | ubri cant,

pr le{ er 3b i| y @Eé@gaz@emmagguﬁﬁw ﬁateewidmgtcagtg,rgﬁgtgge cﬂrggg%r,rp%fgr anhydr ?us
col | oi dajy s £ .0 eVi OUS sed t hr oug e sieve (e.g.
ﬁrm) . Q) oo ﬂn@gg%%@%%?%%g?%ﬁx%ﬁan%ﬁ?% Rodere iipiechaskéfroraltls; and coat i ng

he tabl etcomﬂ eg. Omidg 00428848 PR BhaGeolsiop® purified water and a
filmcoating mxture conprising for
Co In a fourth aspect, there is provided a process for the preparation of a tablet as defined above,

said process comprising
a) dissolving the Povidone K25® in purified water;
b) charging a drier, preferably a fluid-bed drier with ibrandronic acid mono-sodium salt
(1H,0), a part of the lactose monohydrate and up to 60% by weight of the total amount of
microcrystalline cellulose, and Crospovidone; -
¢) spray- granulating the raw materials of step b) at a temperature of 60 to 80°C, preferably at
about 70°C with the granulation fluid of step a);
e) drying the spray granulated material of step ¢) at a temperature of 60 to 80°C, preferably at
about 70°C (setpoint of inlet-air temperature) and subsequently screening the dried
intermediate through a fine sieve;
f) mixing the granulate of step €) with the remaining amount of microcrystalline cellulose,
the stearic acid, and the anhydrous colloidal silica which were previously passed through a
fine sieve (e.g. 1mm); l
g) compressing the final blend of f) into tablet kernels; and coating the tablet with a coating
suspension using purified water and a film-coating mixture comprising hypromellose,

titanium dioxide and talc and Macrogol 6000®,

In a fifth aspect, there is provided a pharmaceutical composition for the treatment of bone
diseases and disturbance of the calcium metabolism obtainable by the process as defined

above,




ff to exanple hypronellose, titaniumdioxide and talc (the m xture is
purchased fromthe | nmarket e.g. adry(r) OO0A28646) and Macr ogol
6000(r). In a fourth aspect, there”i s®provided a process for the
preparation of a tablet as defined above, said process conprising a)
di ssol ving the Povidone K25(r) in purified water; b) charging a drier,
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m Xi ng t hefollgwanul ate of step e) with the renmai ni ng anount of

m crocrystalline cellulose, the stearic acid, and the anhydrous coll oi dal

si | ca whixhDisgihe Ppviddhi BUSD n REGisPRail)r OUgh a fine sieve (e.g. 1mm); g)
conpressing the final blend off) into tablet kernels; and coating the

tabl et with Ghagatfuiihed SHEPEHEhED-8HRGPULLO] STbIRALEE: a%ﬂfha&osti | mcoating
m xture conmppisi y. | ose, . titanj.um di oxi de and tal ¢ _and Macrogol
6000(r). In a I?E! P ‘%ﬁ@g@%ﬁ%ow ﬁngarrg“:’logyﬁ'%}k{‘ﬁ Cﬁ'g'hf’s%t Cotrme a4 8l conposition
for the treapifsysieingshidose giespasaithmugh diretidve{apaend) befdiembitCi UM ,
{ met abol i srg} (r)gjt ai nabl e ﬁ%(the process as defined above. - 5a The adjuvants
are known *t PREHE ARtedray metaials rstepi2at T97C fetaiofndiof inlet-Finéempesabmd)i on wi | | now
be expl ai nedwitlnthé gramikeion deidaiitepd,t h ref erence to exanples, w thout being
limted thereto. : ‘
oo 4. Perform a final drying of the spray granulated material of step 3 at 70°C (setpoint of
inlet-air temperature). V

-5. Screen the dried intermediate granulate through a fine sieve {e.g. 2mm perforations)
and

6. where required, repeat steps 1-5 to obtain the required final batch size.

7. Mix the granulate of step 6 in a container mixer with microcrystalline cellulose, stearic
acid and anhydrous colloidal silica. The microcrystalline cellulose, the stearic acid and

the anhydrous‘colloidal silica were passed through a fine sieve (e.g. 1mm) before
mixing.




" Exanple 1: the preparation of a filmcoated tablet containing 150 ng active
substance is carried out as follows: 1. Dissolve Povidone K25(r) in
purified water. 2. Charge a fluid-bed drier with nono-sodiumsalt (1H20O of
| bandronic acid, |actose nonohydrate, crospovidone and mcrocrystalline
cellul ose. Crospovi done and the mcrocrystalline cellul ose were passed
through a Y9 #H&Y€PYe (e.g. 1nm) before mixing. 3. JGTEP208YUHR ate the raw
materials of step 2 at 70C (set point_of inlet-air tenperature) wth the
granulation fluid of step 1. 4. Performa final drying of the spray

granul at ed Seenprads teffinglibépd 8f adp 7IRC 1bREtRRsing b rotdrPlaBlec k. T €Mperature).
5. Screen the dried internediate granulate through a fine sieve (e.g. 2mm
per f or at i orfs) Preparfbecoapipgependepuising dyrified pett, fii-eqsing mktdrOco@fpkighg t he

" equired {1 nalyplaicbeb0re), dhanilth Hiok P AT L BoQbuShERuBu L @ Contai ner

m xer with mcrqcrystalline cellu ose, stearic acrda Hfydr ous

col | oi dal si IR%&ase‘fﬁ@mrﬁl%’fﬂ’t‘fk?t)ﬁ?ﬂ-@Ipﬁdmeo%émwjanﬂMacﬁoQﬂﬁs(Io@_ari c acid and the
anhydrou§ jﬁlﬁi oidal silica were passed through a fine sieve (e.g.1m
‘before i XIMgTNS SHERFBBESPS oty SEmErobeiableges®ls usifig ScoaGympizess the fi nal
bl end of st i .abl et rnels using a rotary tablet press. 9. Prepare
t he coati n&ﬁgha?ﬁ{e%gnﬁgﬁgﬁnslfﬁéo Uti fied water, filmcoating nixture
conprising hpplpeld 0se (60.5%, titanium dioxide (29% and talc (10.5%;
the mxture i £ur_chased fromthe market (e.g. Opadry(r) 00A28646) and
Macr ogol 6000@?‘).0’?%@. Spray the coating susfshsgon of step 9 onto the

tabl et ker nel-as i®hdgodiuf @A UFMD) WHibhndronf'Rid @bl et ﬁs@.‘??%@i tion is as follows:

10 Povidone K25® 22.5mg
Lactose, monohydrate 162.75 mg
Cellulose, microcrystalline 60.0 mg
Crospovidone 22.5mg
Stearic acid 95 ' 9.0 mg

15 Silica, anhydrous colloidal 4.5 mg
Film-coat
Film-coating mixture * ] 12.75 mg
Macrogol 6000 4 2.25mg

*this fllm-coating mixture contains: hypromellose (60.5%), titanium dioxide (29%) and talc (10.5%); the
20  mixture is purchased from the market (eg Opadry® 00A28646)

The kernel weight is 450 mg and the tota] tablet weight is 465 mg, the amount of active
\\} substance per tablet is equivalent to 150mg of free Tbandronic acid.

Example 1a: for a batch of 110 000 tablets

L. A suitable vessel was charged with 14.850 kg demineralised water and 2.475 kg of

25 Povidone K25® was added under constant stirring. The time of additiorn was about 15

minutes.

2. A fluid-bed dryer was charged with 18.563 kg ibandronic acid mono sodium salt,
17.903 kg of lactose monohydrate 100, 4.125 kg Avicel PH-102® and 2.475 kg
Crospovidone CL®.

30 3. The components were mixed and spray granulated at a temperature of 70°C with the

aqueous solution of Povidone K25® prepared above which was added at 300 g/min
‘with a pressure of 2.5 bar, - |




© Tabl et kernel I|bandronic acid 150.0 ng as nono-sodi umsalt (1H20) of

| bandronic acid 168.75 ng 3 to Povidone K25(r) 22.5 ng Lactose,
nonohydrate 162.75 nmg Cellul ose, mcrocrystalline 60.0 ng Crospovidone
22.5 ng Stearic acid 95 9.0 ng 15 Silica, anhydrous colloidal 4.5 ng

Fi | m coat ing mxture * 12.75 ng Macrogol_ 6000 d 2.25 ng *Us
fil m coat |‘E%50ﬁ1}%?ﬁ%e contains: hypronel | ose (60.5%*CHFREHIBH? di oxi de (29%

and talc (10.5%; the 20 mixture is pprchased fromthe market (e.g. Opadry
00A28646) The kernel weight is 450 ng and the total tablet weight is 465
my, the anoéntthegraneste wes thaubisd andmidba drpbhiet d; sn€qui val ent to 150ng of
free I bandrgnic acid, Exanple la: for a batch of 110 000 tablets 1. A

sui tabl e _vegsé?b%mb’ﬁéfﬁ@é@(%mmHlmheSBOyk@Mémkgef&hddMuM@aer and 2. 475 kg
of 25 Povi donendezfallr) was added under constant stirring. The tine of
addition was about 15 minutes. 2. A fluid-bed dryer was charged with

Tonohydr gt 100 4 125 kg Aveol P ToR( aa P a e B e

m)nohydrgte 1%20 125 k AV| cel

CL(r) @8‘6&]‘3‘6‘?‘?& 28 Métwfh&@@damulspd amtegul ddndsakecthat a

t enper at ur e otondfifneits ivkre id@d; aggUeous sol uti on of Povi done K25(r) prepared
above whi ch was added at 300 g/mn wth a pressure of 2.5 bar. WO

2004/ 056373 P@lﬁ/ﬁéﬂmama%ﬂa@&ssed into tablets kernels, yield 103 244 kernels.

8. A coating suspension was prepared by dissolving 0.290 kg PEG 6000® (MACROGOL
6000) in 7.743 kg demineralised water and subsequently disperging 1.645 kg OPADRY
e ) 10 00A28646® into this solution.

9. Thekernels were coated with the coating suspension under standard conditions.

The tablets have the composition and the weight given in example 1.

Example 2:
15 'the preparation of a film coated tablet containing 100 mg active substance was carried out
as described in example 1:

Tablet kernel
Ibandronic acid 100.0 mg --
- as mono-sodium salt (1H,0) of Ibandronic acid 112.50 mg
20 - Povidone K25 ' 15.0 mg
Lactose, monohydrate _ 108.50 mg
Cellulose, microcrystalline 40.0 mg
Crospovidone 15.0 mg
Stearic acid 95 6.0 mg
25 Silica, anhydrous colloidal . 3.0 mg
Film-coat
Film-coating mixture * 10.20 mg
Macrogol 6000 1.80 mg

*composition as mentioned example 1

30 The kernel weight is 300 mg and the tota] tablet weight is 312 mg, the amount of active
substance per tablet is equivalent to 100mg of free Ibandronic acid.




-7 4. The granul ate was then dried in a fluid-bed dryer at 70C, and 5.
subsequently screened (2.0 mm neshes) to yield 44.540 kg of dried
granulated nmaterial. 6. 2.426 kg AVICEL PH 102(r), 0.970 kg stearic acid
and 0.4850 kg silicic acid AEROCSIL 5 2000 were screened and added to the
dried granul ated material (44.650 kg),gthe conponents were m xed; and 7.
the final blend was conpressed into tablets kernels, yield 103 244 kernels.
8. A coating suspension was prepared§$¥ﬁﬁissolving 0. 290 kg PEG 6000(r)
(MACROGOL 6000) in 7.743 kg demi neralised water and subsequently

di spergin .Q45 k OPADRY 0 00QA286 into this solution. 9. The -
ker nel s wg ‘é‘ %’i Wef"i’i"ellﬁg eRiicays §‘&P£‘B§W§i“¥9ﬁOﬁﬁﬁ@l"l@?ﬁﬁﬁhﬁalﬁﬂbondl tions.

The t abl etcsnthiaing ai Jibﬁv@@ﬁﬁﬂﬁ:b up P58k dfiFQniehid Atid 8t M@Elo!o@lcﬁgﬁbgﬁlsﬁtsl Exanpl e
15 the &E%E? on of a glln1coated tabl et containin ng active

s ubst ance Epligien. charaqirised 1 thedisintepmant is aided‘Fa@F &ranglaienel

| bandr oni cogathetwillOfe Betivy sudStaiBRRAd GAR AR fillet AR of | bandronic acid
112. 50 ng 20 Povidone K25 15.0 ng Lactose, nonohydrate 108.50 ng
Cellul ose, mcrocrystalline 40.0 ng Crospovidone 15.0 ng Stearic acid 95

6.0 ng 2523 kdbbedaccardingds Cluisn COhdraih @Rl tablet ReB cofdistsBrcoat Fi | m coati ng
mxture * 3&8 't02 :966% of active substance
4.0 to 6.0% by weight of binder;
© 39.6 to 59.4 by weight of filler:
4.5 to 5.5% by weight of disintegrant;
1.8 to 2.2% by weight of lubricant; and
0.9 to 1.1% by weight of flow regulator.

3. A tablet according to claim 1, wherein the tablet kernel consists of
33,3. % of active substance;
4.8 t0 5.2 % by weight of binder;
47.0 to 52.0 % by weight of filler;
4.8 to 5.2 % by weight of disintegrant;
1.9 to 2.1 % by weight of lubricant; and
-0.95 to 1.05 % by weight of flow regulator.

- 4. A tablet according to claim 2 or 3 comprising the equivalent of 150 mg ibandronic acid or

physiologically safe salts as active substance.

5. A tablet according to claim 1, 2 or 3 comprising the equivalent of 100 mg ibandronic acid

or physiologically safe salts as active substance,

6. A tablet for the treatment of bone discases and disturbance of the calcium metabolism

containing




Macr ogol 6000 1.80 nmg .conposition as nmentioned exanple | 30 The kernel
weight is 300 ng and the total tablet weight is 312 ng, the anount of
active substance per tablet is equivalent to 100ng of free |Ibandronic
acid. -8- Clainms 1. Atablet for the treatnent of bone di seases and

di sturbance of the cal ci um netabolism_ggntaining as active substance up to
250 ng of ibandronic acid or physiologically safe salts thereof for oral
application, characterised in that the disintegrant is added in the

gr anul at emaﬁcqgﬁ&g@(q with the active subsgpnge and_with part of the filler
material. 2. Atablet according to claim1l erein the tabl et kernel

consi sts o maY-sodipy sgb(dQ)0f fbapdrerig acid ubst ahl@S04mD to 6. 0% by wei ght of

bi nder; B&ifnk®258. 4 by weight of filler; 4.55l9, Q- 5% by wei ght of

di si ntegrant 1.8 to 2.2% by wei ght of Iubrlcant and 0.9 to 1.1 %by
wei ght of Ladiesgy masghindsator . 3. A tabl et accor di®egfOtmee claim 1, wherein the

t abl et kecaﬁﬂlosg%éﬂo&%§alﬁ 33,3. % of active %Hl%{l nce 4.8 to 5.2 % by
wei ght of bi nder to 52.0 % by wei ght of fi 4.8 to 5.2 % by

wei ght E’iSEqVFﬂoé"grant, 1.9 to 2.1 % by wei ghp.Ofg I ubri cant; and 0.95 to
1.05 %byswcg‘tgfdggf flow regulator. 4. A tableg qﬁ‘gcordi ng to claim2 or 3
conprising_ the equival ent of 150 ng i bandronic aC|d or physiologically
safe salt lll%mﬁh’g‘i"%@éeﬁétance 3.0 mg

Film-coat




5. Atablet according to claiml1, 2 or 3 conprising the equivalent of 100
ng | bandronic acid or physiologically safe salts as active substance. 6. A
tablet for the treatnment of bone di seases and di sturbance of the cal ci um
met aboli sm containing 8a |bandronic acid 100.0 ng - - - as nono-sodi um
salt (1H20 of Ibandronic acid 112.50gm Povidone K25(r) 15.0 ng Lactose,
nonohydrate 108,50 ng ,Cellulose, mcrocrystalline 40.0 ng Crospovi done
15.0 my StBEPHESRKHS5 6.0 ng Silica, anhyd?éd®ecol | oidal 3.0 ng

Fi | m coat MaSogdtishsogeoati ng m xture* 10.20 ng {Megpggol 6000(r) 1.80 ng 7. A
tablet for the treatnment of bone diseases and di sturbance of the cal ci um
nmet abol i sm contai ning I bandronic acid 150.0 ng - - - as nobno-sodi um salt

(11120) of. A herdopik Geamks of Biéhe GRedBs and Akh A E: ﬁﬂda)ch%?m@tamsml-am ose,
nonohydrate 162.75 nmg Cellul ose, mcrocrystalline 60.0 ng Crospovidone

22.5 ny P& acid 95 9.0 ny

Ibandronic acid 150.0 mg --
- as mono-sodium salt (1H,O) of Tbandronic acid 168.75 mg
Povidone K25® 22.5mg
Lactose, monohydrate 162.75 mg
Cellulose, microcrystalline 60.0 mg
Crospovidone 22.5mg
Stearic acid 95 9.0 mg
Silica, anhydrous colloidal 4.5 mg
Film-coat

Film-coating mixture 12.75 mg
Macrogol 6000 225mg

8. A process for the preparation of a tablet according to anyone of claims 1 to 7, said process
comprising

a) dissolving the Povidone K25® in purified water;

b} charging a drier, preferably a fluid-bed drier with ibrandronic acid mono-sodium salt
(1H;0), a part of the lactose monohydrate and up to 60% by weight of the total amount of
microcrystalline cellulose, and Crospovidone;

<) spray- granulating the raw materials of step b} at a temperature of 60 to 80°C, preferably at
‘about 70°C with the granulation fluid of step a);




Silica, anhydrous colloidal 4.5 ng Filmcoat Filmcoating mxture 12.75 ng
Macr ogol 6000 2.25 ng 8. A process for the preparation of a tablet
according to anyone of clains | to 7, said process conprising a)

di ssol ving the Povidone K25(r) in purified water; b) charging a drier,
preferably a fluid-bed drier with ibrgpdronic acid nono-sodi um salt

(11120), a part of the |actose nonohydrate and up to 60% by wei ght of the
total amount of mcrocrystalline cellul ose, and Crospovi done; c) spray-

granul at i epdrivig tHedptafigiaeilhed aefial ot 88 )t MenBerbRINEEBISBC HreB@bll a: 80C,
pr ef er abl OUt'7O§%@%Lh the granulation fluid of step a); -10- e)

at . .ab C p
dryi ng théb%$?%§K§W§WHP foweratye) gpd wbgsguenly seregunedhgdiedt ure of 60 to
80C, pr ef enahkyia@throgh@uine @ (setpoint of inlet-air tenperature) and
subsequeni; . screening the dried internmediate through a fine sieve; f)
m xi ng th ‘ﬁ?‘ﬁ‘ﬁ&fﬂfﬁém%fe 6P ek ithiheendiang gRgchPigicRsialing¢cllulose,
M crocr ystilstehfeact hidthe hydrob @ISHATlicE whkh GreredPdliduBls palRbydfcagtsa col | oi dal
silica which were previously passed through a fine sieve (e.g. | : Q)
conpr essi f§° ¥HE FEd4Mb end of f) into tablet kernels: and coating the

tabl et W gfcompesdhg M find bERE 06f) affo 4Blf@rRI4l Add BlingakahblIaREha: cfo&t%c oating
m xture cogBr|S|n hypr.onel | ose, _titanium di oxide and talc and crogol

6000(r). FPASSAY ted ®ater adtiicoptig migre gemppsiagbwEmellste bone di seases
and di st utibaingelicddetane talCal 0aerpgrdoat®] | sm obt ai nabl e by the process
according to claim 8.

- 9. A pharmaceutical composition for the treatment of bone diseases and disturbance of the

calcium metabolism obtainable by the process according to claim 8.




