WD 2004/ 056373 -1- High Dose | bandronate Fornmul ati on PCT/ EP2003/ 008732 The
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

conpositi O@ﬁmmﬁmm kyl -1, 1-di phosphoni ¢ acid deriyatimas fherei nafter
called by the general term5 bi sphosphonates) are inportant pharnaceuti cal

agents in the treatnent of bone di seasks and sonme di sturbances of cal cium
met abol i sm such as hypercal caem a, osteoporosis, tunour osteolysis,
Paget' s di sease, etc. Bisphosphonates as pharnmaceutical agents are

descri bed for exanple in EP-A-170, 228, EP- 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.

Phar maceutical forns of currently marketed bi sphosphonates are oral

formul ations (tablets or capsules) or solutions for intravenous injection
or infusion. They are systemcally well tol erated when adm ni stered at

t herapeuti c doses. However, bisphosphonates as a class are irritant to

skin and mucous nenbranes aﬂ?gh\m%&bg‘ ¥gﬂ;te%n3ag{igry on a continuous basis
may result in digestive tract sirde ., e.0. esophageal adverse events
or gastrointestinal disturbances. In consequence, and due to their |ow oral
bi oavailability, the oral route of admi nistration has, to date, to follow

i nconveni ent recommendations of use for the patient. As descri bed,

bi sphosphongliesvertich raleCeB L §HardS cfiQVdodinnGs L &2%Y I d e 2a
managemnent ? ; X 'pegh&{%lg&géﬁé%%tg%nrcaﬁsorﬁOr &strictions

thSte@Fo osfés. However, _ngrven S

rel ated to fow > ofar-PRiBaAes ayslesialiralsslis thereaf aspeiive sphgenceandipest i nal
si de ef f ect aprotehpdorthe preperatioaf suco@ppotiticrist y for regi nens which of fer

i mproved convenience and flexibility, |leading to a higher |evel of

conpl i ance AfEodkid i drhoprhopis adid deivattyerthereinaftes elledbyathe geoeral i 2004/ 056373

PCT/ EP2063/ 8873 8onatesFailé ifpof iRt pRarkrhcliasl REAMn QAL it éf;B‘Sné qandroriate
clinical dea\{’ﬁls&ggggubggcggrfaﬂ}i t hat b | bandr onat e showed fracture reduction
efficacy with a drug-free i Arepriopisrneh 1 ayReycalcaemia. ateoperatison. 1t was

qui t e unexpEEPePsteplzts, Pagetistdisease, pleduct i on benefit coul d be derived froma
weekly or r%)%hl adm ni stration of an oral bisphosphonate with a single or
5 nultipl e tREPRRONgHSpyRh2IRAgeuticH agents aredescribnd fortekampleinEBse178, 288 P ONMPOSi t i on
conpri si ng &l¥M4g8 Kase?,751aBB A S2B04 KP-2-5/32,585, 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 currenily 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
bioavailability, the oral route of administration has, to date, to follow inconvenient
recommendations of use for the patient.

As described, bisphosphonates are accepted as providing strong efficacy in the

20 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.



preferably conprising 150 ng or 100 ng of a bi sphosphonate derivative,
especially of ibandronate or physiol ogical safe salts thereof had to be
prepared, which on the one hand has an increased ratio of active
substances vs excipients and on the other hand which 10 fulfills the

requirene f bility. It has been found that t tahil ity of such
hi gh dose%@?ﬁ’nﬂ%&?ons I's substantially increased E@@&@%‘gl’#he
di sintegrant already in the granul ati on.step together with the active

substance and with a part of the filler material. Such conmpositions are
easi |y di ssBirtkebhee ithachetrefoandin thellpmémaatd disfablcddpmentprsgranae both with
regard to tgaRGLA LSRRG paceut ieal osition
according to, the 1 nventi oﬁ_ con%ﬁ%%ﬁeegécggr{lgia%%rogn%,]&erﬁ?lg’?yglﬁ%g% up to 200
mg, especi atiinEEHIN Barguitcememsctet thatgmcivge reductiorenfit cuprhaviatized  especi al | y

of i bandr onfibi@ aeeldy qyomiily Agiicatatiséansad bissHashe e W Al Ve subst ance.
The foll 05vm'£11g1 ie§ﬁ)ﬁ|e?§&)n%%%§ es are active substances which can be used in
the pharmaceutical co R SAE 4 ccor di ng to the invention in the form of

npos
free aci ds g ihi ' Woy=1 : r rticularly sodium
sal ts: (4- a?nc'; &gﬁjﬁ%ﬁg%%@% (ﬁ‘%é?ﬁ?@é% %@%oﬁ%}é%?%;%;tf) %gﬁ%%at e), d
oy Bed e SIS omeL 0 e bos b 4959)

(1- hg;dr oxieﬁ ¥z|1 inlg%nsezgp:i:ig-dﬁgar}%}h‘%gat er s( et.iidrtoaa%letg)e) ’ Zﬂng%ri}gdrhoxy- 3- ( met hyl
pentyl ami no) pr opyl i denef bl s- PHOSPHONAt eF (1 DAt P $heathey hand whic

[ Cycl ohepty Hhe yequizerhgpkseof ity - phosphonat e (i ncadr onat e)

6- am no- | - hyd id bi s- ph honat id te),
EREIEE e (e LR e g SR e ———

Ei ﬁm;jno-l -bwﬁﬂmgﬁﬂfdﬁpydgiaﬂeﬂﬁ)?iiﬁﬁﬁb@ﬁﬂhﬁvﬂaieﬁ t((g@ltﬁél‘ivﬂﬁl%pa{c@\)e: ?0) [0
- hydr oxy- - e nel bi.s- phosphonate (risedronate),
(4 chi or opneyfsd ﬁ‘?do‘?‘F{‘aYﬂﬁ%ﬁ%eﬁﬁ%ﬁa%r@: BB SBheRapE t T aroRave) |

[ 1- hydr oxy- Zdihyechainsrqased stabilifypn stdfage I®thywitletebard todtempscisins aphlosptionat e ( YH

529), [1-hydroxy-2- Q_I Himdazol -1 -yl 2 et hyhdene] bi s- phosphonat e

(zol edr ohfat &)&P il pympositiondraqrding tothe inyeantign Comprissy up to 250 me,

ani i no) pr opprefeciblyep i 200 plzps pliaiedomptisREI0 DR b2t 6) mBsF  HpRAPHNARE373 -3

doscri bod, TBreLg o oLy S A R R e R e ot o,

4,705, 651 (TheBiivoidiBhosphéRaRidrEttivd¥abstdhed Whidi Lh Hehbandpgnat ), US Patents
pharmaceutical compositions according to the invention in the form of free acids or

20 physiological safe salts or hydrates, particularly sodium salts: |
{4-amino-1-hydroxybutylidene}bis-phosphonate (aléndronate),
{dichloromethylene)bis-phosphonate (clodronate),

[1-hydroxy-3-(1-pyrrolidinyl)-propylidene] bis-phosphonate (EB-1053),
(1-hydroxyethylidene)bis-phosphonate (etidronate),

25 [I-hydroxy-3-(methyl pentyl amino)propylidene]bis-phosphonate (ibandronate),
[Cycloheptylamino)-methylene]bis-phosphonate (incadronate),
(6-amirio-1-hydroxyhexylidene)bis-phosphéna'te (neridronate),
[3-(dime'rhylamino)—1-hydroxypropylidene]bis-phosphonate {olpadronate),
{3-amino-1-hydroxypropylidene)bis-phosphonate {pamidronate),

30 [1-hydroxy-2-(3-pyridinyl)ethylene]bis-phosphonate (risedronate),
[[{(4-chlorophenyl}thiol}-methylene]bis-phosphonate (tiludronate),
[1-hydroxy-2-imidazo-(1,2-a)pyridin-3-y] ethylidene]bis-phosphonate (YH 529),
[1-hydroxy-2-(1H-imidazol-1-yl)ethylidene]bis-phosphonate (zoledronate); especially {1-
hydroxy-3-(methyl pentyl amino)propylidene}bis-phosphonate (ibandronate)

35



Nos. 3,468,935, 3,400, 147, 3,475,486 (Etidronate), OT. Quinby et a, J. Og.
Chem 32 4111 5 (1967) (C odronate) and Us Patent No. 4,505, 321

(Ri sedronate) and US Patents Nos. 4,134,969 and 3,962,432 (Paraidronate),
US Patent No. 5,130,304 (EB- 1053), US Patent No. 4,970,335 (Incadronate),
Bel gi an Pa 885139 (Neridronate), US Patent 598
(a padrona%vg’J)-&?MJLhJ%jBatents Nos. 4,746, 654, 4, 876, 248 %ﬁ%%&%ﬁsﬁl
(Tiludronate), US Patent No. 4,990,5033(YH 529) and US Patent No. 4,939, 130
10 (Zol edronate). Preferred are conpositions conprising the equival ent of
150 ngy bi spAseisibwbstansesand thehpepaitbgiacdinosadel deatibsed, fob etangle, ia

conposi ti ongolk réfskxtgs: t he equi val ent of 100 ng bi sphosphonates or

physi ol ogi c afe_s ) active substances, respectively. |bandronate

or a physi oﬂéﬁ%&ﬁ%%g%@’ﬁégfﬁlﬁwa%ﬂs Pafeny Noeh 427,814 @hangropate); U6 Pasentaact i ve
substance, p&s.Bi468935r3,40014%, 3,475(486(Flidromte)f omaaxhib@g@tragm@trg chRRehydiate. The

ol yvi nyl & SRRl S B e RSl B DR BRBINGE col | ul ose
(e.g. Phar néd&bit@pnd 3.p42)452 &amfdmna@k B Bhtent|Nec, 189804 (FBRNGH) AT Padnt MBhy dr at e
form cel | ukEsE335NInEAdesrARY, Belkigh Pdtéaeﬁarss:h%@mﬁgmn T bGnd N Vi Celg)) . or
starch, di s%g‘g%ﬁ s, for g'g‘ﬁ[rgl e _cross-1i1nke 430 gw n pyrrolidone 20
(e.g. CrospoVi Z@yﬂgﬁﬁ@’ apepis 8os. S 210050 JSE6. 248 A AEEINTE T or exanpl e
stearic aci éTiydronptely B8 SutentiNet 42904036 YHHAS) ahll U8PhegNeaL 990336 or exanpl e

col | oi dalyg s$2&1&%agy_oxi de. The preferred formof the conposition are
tablets preferably coated by a filmcoating mxture and a plasti zi ser.

Such film coafeR@alicahptsonABRpRiRthd Ghoaks o?‘fsﬁnjr(gﬁ? osbBo L“P'? . person
ons e tabl et kernel

skilled in b@eiog)rtél %‘Sagct%or%l n‘? to the inventi )

consi sts of 230 0510 $56°5%)° HFUART PEIRgstns comprsingfherequivalenyef W0t ance,  of
4.0 to 6.0, bisphesmhonistsyor pliysidloBicdl eafEsalds a¥adiiye sbitgltts, RipeRivAfl @handrogfte 39. 6 tO
59.4, pref eBﬁz%B{fSi&EgiéaY saf: s!alpﬂné‘gof(%s Z?ﬁ?yag%ﬁ%ﬁgc%n% acr'wgeg)t?l?rsfanggg;aé?éuiaﬂ%ot g g’ 2,

preferably of 4.8 t0 5.2 % by wel sinteg
preferabll%// ijthifP?f“f’gN?.Ibfndﬁé’WW Yiratef | ubricant; and of 0.9 to 1. 1,

preferably 95 .10 1.05 %b ight of flow regulator. Preferably the
active subs?gencglenpfsén?“bar_n ¢ r%és\(%ﬁjugmﬁﬁwaﬁi"ﬂéﬁrﬁﬁf egaplk ralytingher eof
preferably pirhdidbier(elgPovidons®) yitiyiikipydpylahagnelufe 6f £onetl.lohte) @ligs are

| ulose in mcrocrystalline or

| act ose in or anhydrate or or. cel| i
fibrous for %ggaﬁ%ﬁ%a%ors ® él}(/‘?r%ta %"EY‘%%%@P&TFEH@%& wrgigQcrysiallina e Sbrogd| yvi nyl
pyrr ol i doneforRi(ef. avice®), ar SardOHFAELkORS Mgl @loks-hilked SiIFH SHoAlne S added
WO 2004/ 956(373 -4 P?’J&%&?ﬁ! 008732 .

0~ {e.g. Crospovidon ) or cross carmelose, lubricants for example stearic acid or

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

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

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

25  According to the inventions the tablet kernel consists
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 10 5.5, preferably of 4.8 to 5.2 % by weight of disintegrant;
30 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,

Preferably the active substance is thandronate or a physiological safe alt thereof; preferably
the binder is polyvinylpyrrolidone; preferred fillers are lactose in hydrate or anhydrate
form, or cellulose in microcrystalline or fibrous form; and a preferred disintegrant is cross-

35 linked polyvinyl pyrrolidone. Preferred are compositions wherein the disintegrant is added



already in the granul ate together with the active substance and with a part
of the filler material. Furthernore, the invention relates to a process
for the preparation of pharmaceutical conpositions for the oral
application conprising a high dose of bisphosphonates, 5 especially of

i bandr onat §oGhesRsRYSi ol ogi cal safe salt thereof. A9§959EBHMﬁ9 t he

i nvention the p%arnaceutical conposition is prepared - by wet granul ation
of the bi sphosphonate or pharmaceuticakly acceptable salt thereof in the
presence of adjuvants such as the binder and a part of fillers nentioned
above, chatlzedeipithegmnulatetivggthert with thé sctivet sebstpmeandivéthaghare df thafilter t he
granul ati onptetiure; 10 - fluidising the granulation mxture in a manner
known per.se; - subsequently drying the wet granul ate and screening the

dL ied gr anyFmt}emmmghveaﬁﬁﬁﬂe@ﬂtOﬁI@ﬁ}c&F?Ia1e§, 'hﬁﬁﬁfmﬁmﬁﬁ?@; - ad|di ng

t he remaini s ch.as.the fi.l. er]si] iu r.icant .an ow regul ators
nent i oned aggn\fgogﬁgg%ﬁgﬁttgﬁgl ﬁaplfcﬁtéonrf‘?%ﬂ% & %bﬁ@ﬁ’é@oﬁ@f“ﬂ by techni ques
known pers gspedally of ibandrngisar nphysidpgici bafesalhibesot Aangling kathainpegibetieed f or m of
the inventi piurhhQuiGl doMBostith3iRaia @ part of the filler, and the
disintegrant in dry powder form-are granul ated by sprayi ng an aqueous

bi nder sol ut byowet giantletidnfuf thedisplekphvhate o pharnd@ntipillp 6@ establSalPiRfe6f:ab! y carried

out at ate 0,. efe at _about. 70T. 20 The spray
gr anul at ed %?gﬁg{%@@ﬁgﬁﬁc at eﬁblﬁl?éerﬁg‘aﬁﬁﬂgﬁhgréw&tipﬂé‘rﬁi”ﬁ?’e of 60 to 80
"C, pref er gisragtepizedanbat therdsigergragt is adsled tpretht frymdativeerimret hr ough a fi ne
sieve; the dri.ed ranul ate i.s m xed with the remai ni ng anount of the
filler, the ﬁ‘ﬁ%ﬁ‘f‘%gﬁﬁfa“’ﬁﬂﬂ’ntnﬁfg“\‘el%?f\fm?fé’gkﬂ%@ﬁf\ﬂihi ch were previously passed
t hrough a fi i .. dhe final blend is then presse into tablet kernels
whi chgar e cb%?ggh%ﬁfﬁlyggg%ﬂe?ﬁﬁn st ﬁ%rfecffﬂlgf?é“]’ﬁﬁg%?'ﬁ?tf’ treughe sFeeBnd a 25
fil m coat i nbpvifigtsuifable mestewidthocess according to the invention is carried out
as follows: .di ssol vi ng t he binder ref erably Povidone K25@ in purified
water; b) ch¥Hisief Emgpng pdiuvgpts sush avdbygl&mflpwcanmé fiew regplatgfst h t he

bi sphosphonaistjonpd gtoer i biendihg fhe midb@e BEGE pHa@iinER Btkdnighdidm s | bandroni ¢
acid, a par{ t?ffor#qr}?l rfnjiaé 8 g)gneggé%tgl y W tﬁ 30 | actose nonohydrate and up to
60 % by wei geh 0 fie .o.%ﬂ Arount of m crocrystalline cel lul ose, and the

di si nt egr anty a prerr&IIHAY s1FRAMNh@d thd. E'rrgk :@! t b) at a
t enperature IT’Cfﬁ‘PI6OHt.o 802C ref ertabICE%gl%S@a\gﬁéu a%g ' Sﬁ]vm]g{ﬁl%ttﬁé; granul ation
fluid of st @ﬁnggﬁan\wdﬁﬂﬁ@&gpge graqulated 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.

=

L4

20  The spray granulated material is then dried preferably at a temperature of 60 to 80 °C,
preferably at about 70°C and subsequently screened through a fine sieve; the dried
granulate is mixed with the remaining amount of the filler, the lubricant, and the flow
regulator which were previously passed through a fine sieve. The final blend is then pressed
into tablet kernels which are coated with a coating suspension using purified water and a

25 film-coating mixture.

"The process according to the invention is carried out 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 monchydrate and up to 60 % by weight of the total amount of microcrystalline
cellulose, and the disintegrant;

¢) 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),



PCT/ EP2003/ 008732 e) drying the spray granul ated material of step c) at a
tenperature of 60 to 80 C, preferably at about 70C (setpoint of inlet-air
tenperature) and subsequently screening the dried internmediate through a
fine sieve; f) mxing the granulate of step e€) with the renai ni ng anount of
the filler qugﬂkﬁro- 5 crystalline cellul ose, theph :&&ﬁﬁﬁn preferably
stearic acid and the flow regulator, for exanple anhydrous coll oi dal
silica which were previously passed thgough a fine sieve (e.g. 1mm; )
conpressing the final blend of f) into tablet kernels; and coating the

tabl et wit hekdrviesgeisprey ssunintadshatarial nfistag c)ptis tefberdtuveadf 60 to0dC,a fi | m coati ng

M Xt ure Cconpfekeibtht it 7034@gs@qsMf%&ﬁﬁg@’eﬁeﬁgﬁm&%%%ws%%%)ang néa' c

(the mxture.is purchased fromthe
Macr ogol 60 ?dsl?ﬁﬁn%bﬁtifg'ﬁﬁﬁ%a%é‘eﬁhom inthe art and are conmrercially

avai | abl e. ﬁnﬁxi J i e expl.ai ned | ther detail with
reference td exggp&ﬁgg%n%e%%%te?%%ﬁéw%5%%OHPL&F%?L@?Tel%nﬁ%frrpl e 1: the

pr epar at i on<ytallingceliylgse dhethetaicaniinreferalgpsitasic adidapd I60lowyegubitoryfer Subst ance i s
carried out efsplefafhdedts colldidalBileSOhiMEwR oMb AR %i%é( ' 'defd (B9 water. 2.
Charge a fITid-ped %rier W th nnno-sod?%ﬁ1sa§? lﬁ%%fﬁgyﬂgﬁg%ﬁggnic aci d,

| act ose 20 %ﬁﬂbhydrate, crospovi done and mcrocrystalline cellul ose.

Cr ospovi dongy @ 7 } rystal,l i el l ul gse were ssed through a fine
si eve (e.g. %m‘r?gf)eté r%mn%%{(b?eﬁll&&é.mtgﬁar%%@r ekh@gé?_a_émgﬂ’&t fterials of step
2 at 70C ( sERAUBHIvFRENgGPn Yspgpuradrwaten aplar fdnupging mikttle comprisgyiggorul at i on fl ui d

of step i _damPRiSomtiRsd, iRBmlE N Ol (RE rSREAY material of
step 3 at 70C (setBoi nt, of 25 inlet-al rCt(t rrperatS ?%‘?{}g%&é@g}eeen the dried

i nt er nedi at BAFH B%@%%Wéﬁaad?fiaﬁegoéﬁ@o@g (e.g. 2nm perforations) and 6.
where requited,, repeat. steps 1-5 to obtain the required final batch size.
7. MX the g&eaar‘i’iﬂvgft%arﬁlfmg’f‘é‘b%aﬁtﬁ"daﬁf‘?:@ﬁ‘tf%ﬁ“h@ﬂ’a‘f?ﬂ% with mcrocrystalline

| ul ose, ' ' d calloidal silica. T
m cr ocryat a1 asren Pl pBEhe e fRReERRL LSl ol R et blt col | of da

silica wer ebgnedimigdihererugh a fine sieve (e.g.1nm) before ~mxing. WO
2004/ 056373 PCT{ §P2003/ 008732
15 Example T:

the preparation of a film coated tablet containing 150 mg active substance is carried out as
follows:

1. Dissolve Povidone K25® in purified water.

2. Charge a fluid-bed drier with mono-sodium salt (1H;0) of Ibandronic acid, lactose
20 monohydrate, crospovidone and microcrystalline cellulose. Crospovidone and the

microcrystalline cellulose were passed through a fine sieve (e.g. Imm) before mixing.

3. Spray-granulate the raw materials of step 2 at 70°C (set point of inlet-air temperature)
with the granulation fluid of step 1.

4. Perform a final drying of the spray granulated material of step 3 at 70°C (setpoint of
25 inlet-air temperature).

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
30 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.



-6- 8. Conmpress the final blend of step 7 into tablet kernels using a

rotary tablet press. 9. Prepare the coating
water, filmcoating m xture conpri si ng hyp
di oxide (29% and talc (10.5%; the m xture

suspensi on O

ep 9 onto the tablet kernels using a

suspensi on using purified
ronel |l ose (60.5%, titanium

is purchased fromthe market

(e.q. qoa%éf%(fo)/gsgw%%) and Macrogol 60000. 5 10 WN&S%\ coating

'ng unit. The

tabl et conposition is as foI | ows: Tabket kernel | bandronl c acid - as

nono- sodi um sal t (1H2@% | bandr oni c acid
monohydr at €% Eempispgh

15 Silica, B}/dro coJ | oi dal, Fi .|l mcqat
6000 150.0 %g

parﬁ:_ s@egs%n H%“ g Eggﬁedp@tqﬁﬁkn

10 Povi done K25(r) Lactose,

nabhlendod styest intd thles ker@rlouspgirotarydablet preSt ear i ¢ aci d 95

Fi | mcoating m xture Macrogol

B02tRg XU ZoBPYNNE9. 0 Ny

ng 12.75 ngy By;ﬁ&neﬂyse* ﬁmﬁ%),ﬁtahﬁmﬂgﬁdemim%mails%t%cqmm;ﬁmeﬂ&iu{gyp{orrel | ose
60. 59 tltanlu 9 talc ; the m xture is
E)urchz;()sed froﬁ’i1 g’f"tgé‘ b/&g@?a’w Wk%@ Magezok@®Phel wei ght is 450

' t of active substance
ggr a[] gbf re?’te ]ito(s)glgrlqyu'lgl\%g(} en%sufp 5 ﬁgbclr’rétegg O?tgg%? t‘l‘bﬂﬁhﬂ?ﬂ%%‘%@ggé?admg Banpl e 1a:
a batch of mqaﬁggog,ﬁgg{uggﬁa;fou&msw tabl e vessel was charged wi th 14.850 kg

dem neral i sed water and 2.475 kg of
Tablet kernel

Ibandronic acid
- as mono-sodium salt (1H,0) of Ibandronic acid
10 Povidone K25®
Lactose, monohydrate
Cellulose, microcrystalline
Crospovidone
Stearic acid 95
15 Silica, anhydrous colloidal
Film-coat
Film-coating mixture *
Macrogol 6000 i

150.0 mg --
168.75 mg

225 mg

162.75 mg

60.0 mg

225 mg

9.0mg

45mg

12.75 mg
225 mg

*this film-coating mixture contains: hypromeHose (60.5%), titanium diexide {29%) and talc (10.5%); the

20 mixture js purchased from the market (e.g. Opadry® 00A28646)

The kernel weight is 450 mg and the total tablet weight is 465 mg, the amount of active
substance per tablet is equivalent to 150mg of free Ibandronic acid.

Example 1a: for a batch of 110 000 tablets

1. 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 addition 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.

4.5

for



25 Povi done K25(r) was added under constant stirring. The tine of addition
was about 15 mnutes. 2. A fluid-bed dryer was charged with 18.563 kg

i bandronic acid nono sodiumsalt, 17.903 kg of |actose nonohydrate 100,
4.125 kg Avicel PH 1020 and 2.475 kg Crospovidone CL(r). 30 3. The

conponent sy\8hdedtssed and spray granulated at a te #f, 70C with the
aqueous solution of Povidone K25(r) prepared aboven&ﬁ?ﬁzwv%gg azdded at 300

g/mn wth a pressure of 2.5 bar. WD-2004/ 056373 PCT/ EP2003/ 008732 -7- 4.
The granulate was then dried in a fluid-bed dryer at 70C, and 5.
subsequent | Y sErgEmslytevns themdsiodds b 8eijl-beddiyéral °A4n840 kg of dried

gr anul at ed terial ., 6. 2. kg AYI CEL PH-102(r), 0.970 kg stearic acid
and 0. 4850 k%m Séﬁgfefl‘&%“?Y%fé‘ie’aedié&%{m &) Eueféw-%ﬁ&ofﬁe%aﬂr@datemd added to the
dried granul atwedenat eri al (44.650 kg), the conponents were m xed; and 7.

the final blend was conpressed into tablets kernels, yield 103 244 kernels.
8. A coati n@- st&i6&adVEELRES 0p®e)ar0 &g sthyiceiid s 0vispmlieQilRRQcil AERESHL6000( 1)

( MACROGOL, 600f)hain 7. 743 K i neralised ter and subsequently

di sperging 1.6 I%recﬁg\wl%fgg%ﬂ?@%ﬁ‘@%‘?mﬁ\%ddnﬁtﬁ%(%@%ﬂ>(§1PP. 9. The
kernel s wer e cwatpesken veke hilkel; oalat i ng suspensi on under standard conditions.
The tabl ets have the conposition and the weight given in exanple 1. Exanple
2: 15 the prephs fndl Bandsras sompressedinatiabitts katvklatyiekiolds 244kengls 100 Ny acti ve

substance was carried out as described in exanple 1. Tablet kernel
| bandr oni ¢ &ci4i°RHRE Wensgsion was peeparadbitdissolfing Fr2¥dig PEG 5600@) (MACRAGOTIr oni ¢ aci d

112.50 ng 20 dB00)iikl Qe UEQ5mihSraRedWatkty i 8
Cellul ose, m croezorys al I'i ne 4(_).8 rr?g &@%%“F%@%@%@ﬁ%ﬁﬁgﬁq‘g@ggr c acid 95
6.0 ng 28 si|iW0528645Rinde Bissolem. oi dal 3.0 ny :

9. The kernels 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 --
- a$ 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 150 mg
Stearic acid 95 6.0 mg
25  Silica, anhydrous colloidal ’ 3.0mg
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 total tablet weight is 312 mg, the amount of active
substance per tablet is equivalent to 100mg of free [bandronic acid,



Filmcoat Filmcoating mxture * 10.20 ng Macrogol 6000 1.80 ng
*conposition as nentioned exanple 1 30 The kernel weight is 300 ng and the
total tablet weight is 312 ng, the amobunt of active substance per tablet
is equivalent to 100nmg of free Ibandronic acid. WO 2004/ 056373

PCT/ EP20034,89848s373-8 C ains 1. A pharmaceuti cal cor;gp,ﬁyo&%k?&ont ai ning as
active substance up to 250 ng of bisphosphonates or physiologically safe

salts thereof for oral application. 2-8A pharmaceutical conposition
according to claiml1 wherein the tablet kernel consists of 5 30.0 to 36.0
% of active substance 4.0 to 6.0% byQeshght of binder; 39.6 to 59.4 by
wei ght of filler; 4.5 to 5.5% by wei ght of disintegrant; 1.8 to 2.2% by

wei ght of luhrj,cant; and 10.0.9 to.1.1%b jght of flow.regulator. 3. A
phar maceut i gta}ﬁ ﬁhgf)mrflﬁ%uéﬁc?rlf%lﬁpog%lg%?%& £ ?‘éfﬁ%ﬁﬁﬁpg‘? 2{%‘@'0& n the tabl et
kernel conbiEhosphopatadr phgivlegically sifymltsthbseffomegl agplBation. 5. 2 % by wei ght of
bi nder; 47,0 to 52.0 % by weight of filler; 15 4.8 to 5.2 % by wei ght of
di si nt egr ant-* Phyrreaceuiical campgsition ageprding teyelaim fiyyhereimhe tahlgikerssl @Bsisteof1. 05 % by
wei ght ofs f bootor3e g aftadiive substadcephar maceut i cal conposition according to

claim1, 2 3 ri.si.ng.the equivalent of 150 ng bi sphosphonates or
physi ol ogi cgpfoyﬁ‘@gggw?%tfgb%%racti ve substance. 20 5. A pharnaceuti cal
conposi t i on3%EwePdbryeigls offillesm 1, 2 or 3 conprising the equival ent of 100

ng bi sphosphensd 85 bpheighvbdigheghgal |y safe salts as active substance. 6. A

pharmaceutical ¢ osi.tio ¢ccording to anyone of clains 1, 2, 3, 4 or 5,
wher ei n thef'g&%ﬁg&gﬂggf’glﬁ%é‘a%“}dbandroni c acid or physiological safe

sal t s t har e@d o I71% By péigit obeuegudadr, conposi tion contai ni ng 25 | bandronic
acid 100.0 -- as nono-sodiumsalt (1H20 of Ibandronic acid 112.50 ny
Povi done k2B {fphatmacentig composition according to claim 1 or 2, wherein the tablet kernel

consists of 33,3.% of active substance;
4.8 to 5.2 % by weight of binder;
47.0 to 52.0 % by weight of filler;
15 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 pharmaceutical composition according to claim 1, 2 or 3 comprising the equivalent of

150 mg bisphosphonates or physiologically safe salts as active substance.

20 5. A pharmaceuntical composition according to claim 1, 2 or 3 comprising the equivalent of
100 mg bisphosphonates or physiologically safe salts as active substance.

6. A pharmaceutical composition according to anyone of claims 1,2, 3, 4 or 5, wherein the

active substance is ibandronic acid or physiclogical safe salts thereof.

7. A pharmaceutical composition containing

25 Ibandronic acid 100.0 mg --
- as mono-sodium salt (1H-0) of Ibandronic acid 112.50 mg
Povidone K25@® ' 15.0 mg
Lactose, monohydrate 108.50 mg
Cellulose, microcrystalline 40.0 mg

30 Crospovidone 15.0 mg
Stearic acid 95 6.0 mg
Silica, anhydrous colloidal 3.0mg
Film-coat
Film-coating mixture * 10.20 mg



Lact ose, nonohydrate 108.50 nmg Cellul ose, mcrocrystalline 40.0 ng 30
Crospovidone 15.0 ng Stearic acid 95 6.0 ng Silica, anhydrous coll oi dal
3.0 mg Filmcoat Filmcoating mxture * 10.20 ng WO 2004/ 056373

PCT/ EP2003/ 008732 -9- Macrogol 6000(r) 1.80 ng 8. A pharnaceuti cal
conpositi ntatni ng | bandronic acid 150.0 ng - - I um sal t
(1H20) of O?B%ﬁ’ﬂ%%\?c acid 168.75 ng 5 Povi done (KzgéT@B@m%gLact ose,
nonohydrate 162.75 nmg Cellul ose, mcfoecrystalline 60.0 ng Crospovidone
22.5 ng Stearic acid 95 9.0 ng 10 Silica, anhydrous colloidal 4.5 ng

Fi | mcoat FMeeregad680PBg nixture 12.75 ng Macrogol 680fg2.25 ng 9. A
pharmaceutical conposition according to anyone of clains 1, 2, 3, 4 or 5,
wher ei n t heS-APheupaceEigl reppropitipn epnfsirdrgohoni ¢ aci d derivative used is

al endr onat elbasdrogie et e, EB- 1053, etidreqafg, i bandropate, incadronate,
neri dr onat e_,‘,isc[)gwi)apls{rJ nate, ﬁacﬂ”i-i onate, risedronate, tiludronate, YH 529 or
zol edronat e PRPREOFER RIS oWEpdd or a phalPREL®Etical |y conpati bl e
salt or HydPeidene @6t icularly the sodiumsalt. 10.22%6@parmaceuti cal

CONMposi ti ONLREGORMhSALR Claim | to 9, wherein wherein the 20 disintegrant
I's added in tlhf granul ate together with the active ‘sUBEt ance and with a
part of t heellplosg wicrorgstalling ~ 11, A process for thé&.pmgparati on of a
conposi ti onCageeiddhalg to anyone of clains 1 to 10, 5 $@,Ld process conprising
a) spray-grg&yﬂcgﬁhgig t he bi sphosphonate, a part of the filler and the

di si nt eglroant wth a 9.0 mg

Silica, anhydrous colloidal 4.5mg
Film-coat

Film-coating mixture . 12.75 mg
Macrogol 6000 2.25 mg

9. A pharmaceutical composition according to anyone of claims 1, 2, 3, 4 or 5, wherein the
15  aminoalkyl-1,1-diphosphonic acid derivative used is alendronate, clodronate, EB-1053,
etidronate, ibandronate, incadronate, neridronate, olpadronate, pamidronate, risedronate,
 tiludronate, YH 529 or zoledronate in the form of the free acid or a pharmaceutically
compatible salt or hydrate, particularly the sodium salt.

10. A pharmaceutical composition according to claim 1 to 9, wherein wherein the

20  disintegrant is added in the granulate together with the active substance and with a part of
the filler material.

11. A process for the preparation of a composition according to anyone of claims 1 to 10,

said process comprising

a) spray-granulating the bisphosphonate, a part of the filler and the disintegrant with a
25 solution of the binder in purified water at a temperature of about 70°C;

b} drying the spray granulated material at a temperature of about 70°C and subsequently
screening the dried intermediate through a fine sieve;

c) mixing the granulate with the remaining amount of the filler, the lubricant, and the flow
regulator which were previously passed through a fine sieve;

30 d) compressing the final blend into tablet kernels; and coating the tablet with a coating

suspension using purified water and a film-coating mixture.
12. A process according to claim 11, sajid process comprising

a) dissolving the binder in purified water;



25 solution of the binder in purified water at a tenperature of about 70C;
b) drying the spray granulated nmaterial at a tenperature of about 70C and
subsequently screening the dried internediate through a fine sieve; c)
m xi ng the granulate with the remaining amount of the filler, the
| ubri cant, flow regulator which were previ d through a
fine si eve‘?ag@"lg%g%gorrpressi ng the final blend into ?gﬁ%?og@?%el s; and
coating the tablet with a coating sudfension using purified water and a
film coating mxture. 12. A process according to claim1l, said process
conpr i si ng D)aharging a dricyvith thethisphyisplpapteiapari of he filde and thedisingy@r2004/ 056373
PCT/ EP2003/ Q08732 -%10: %% char i.agsgﬂfa drier with the bisphosphonate, a part
of the fillrP*LEg s e§f“'ﬁ’[“é§g? ,stf-‘f&g)aéfaiﬁegs?ﬁﬁ%mﬁaéﬂtﬁ% Gwththeyw materi al s
of step b) atgrautadonpfuidoistepapf about 70C with the granulation fluid of
step a); e) drying the spray granul ated material of step c) at a
t enper at ur e ti$pray genalaigd matexial oG sapurd rital tympreatene nf sbgut 208C aird ed
i nt er medisat e shibse@iégtly srebrinpahSdrRY Giterbneditle WrOGn L 2G G6@NUI ate of step e) in a
m xer with remaining anmount of the filler, the [lubricant, and the flow
regul ator it mgapﬂftwfa@?)ﬁnp&ﬁm dithil;thﬁmgrlk(ga&m‘i:hﬂifﬂ&i&vxeﬂne 9) )
conpressi ng the. J et . kernels: and coating the
1£!§1c£ﬁt%h tlQe ﬂ%@geﬁglaio} Wi]l@]g %erg grclelrnlo?slly g&ss\t/&é {héc}uggﬁ gn

tablet with a coating suspefrsi on usl ng S¥FPl m coati ng

m xture. 105)kSmprtafig PHeFnBSRnd 640 i BledI@mEN;3h A ohdin efagl’eb‘&ilﬂ?z{ acterized in
that the bisphosphonate is nono-sodium salt (1H20) or |bandronic acid. 14.
The process &€¢ d?%@”?ﬁ“ﬁ?%@%‘f’atﬁrla&flﬁgmﬂm B EEMe har act eri zed i n that
the disjnt ' V] : 1. .A pharmaceutical c sition

bt ai nanl’e. By HHossB sGoRERY LARNT or IR 0B RIAL ISR (o SRERER | 1, 16
The i nvent i Bprgspdimasel (56@) ofdbandronefzoide, particularly in exanples 1 and 2.

14, The process according to anyone of claims 11 to 13, characterized in that the

disintegrant is crospovidone.

15. A pharmaceutical composition obtainable by the process according to anyone of claims
15 1ltol4

16. The invention as described hereinbefore, particularly in examples 1 and 2.
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