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-1- High Dose | bandronate Fornul ation The invention relates to a

phar maceuti cal conposition for oral application consisting of a high dose
of bi sphosphonates or physiologically safe salts thereof as active
substance and to a process for the preparati on of such conpositions.

Am noal kyl - 1, 1-di phosphonic acid derivati-ves (hereinafter called by the
general term 5 bisphosphonates) are inportant pharmaceutical agents in the
treatment of bone di seases and sone di sturbances of cal ci um netabolism
such as hypercal caem a, osteoporosis, tunour osteolysis, Paget's disease,
etc. Bi sphosphonates as pharmaceuti cal agents are described 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. Pharmaceutical forns of currently
mar ket ed bi sphosphonates are oral fornulations (tablets or capsules) or
solutions for intravenous injection or infusion. They are systemcally
wel | tolerated when adm ni stered at therapeutic doses. However,

bi sphosphonates as a cl ass arﬁig?irﬁ&s%ﬁémﬁgnﬁgbgr andiaucous menbr anes and

when given 15 orally on a contl &y-#%ggpg—in di gestive tract

side effects, e.g. esophageal adverse events or gastrointestinal

di sturbances. I n consequence, and due to their low oral bioavailability,

the oral route of admnistration has, to date, to follow inconvenient

reconnendaLfons of. usq for the patient. As described, bisphosphonates are
clates BrayPRarmredtizaliompesition formerabrnplinaticf consisinmof 0si s.
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i gher, 1 evel of conpljance and superior patient
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adni ni st r affoR°of anges pEcalpivsraetelelistmaich a5 hineagealcasminuosteaporosnef i t
coul d be dewinvatostéclis, PageeelisasQetdmont hly adni ni stration of an oral
bi sphosphonate with a single or 5 nmultiple tablet adm nistration schene.

For this pBisphesphanaeyaOsipostdutiod agaitPide YeRFitRd FhidafiBRGn FREARYY 259 Fp0 250
g, © 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
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 i0 fulfills the
requirenments of stability. It has been fognd that the stability of such
hi gh dose fornulations is substantially increased by adding the
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and their preparati nown and -describ for exa I n"the
fol | owi ng Peélf KoL an ronate or a physiological safe salt thereof as angrc)tlve substance.

The following bisphosphonates are active substances which can be used in the
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 [1-hydroxy-3-(methyl pentyl amino)propylidene]bis-phosphonate (ibandronate),
[Cycloheptylamino)-methylene]bis-phosphonate (incadronate),
(6-amino-1-hydroxyhexylidene)bis-phosphonate (neridronate),
[3-(dimethylamino)-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-yl 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




US Patent No. 4,705,651 (Al endronate), US Patent No. 4,927,814

(I bandronate), US Patents Nos. 3,468,935, 3,400, 147, 3,475, 486
(Etidronate), OT. Quinby et al, J. Og. Chem 32, 4111 5 (1967)

(C odronate) and US Patent No. 4,505,321 (Risedronate) and US Patents Nos.
4,134,969 and 3,962,432 (Pam dronate), US3Ratent No. 5,130, 304 (EB-1053),
US Patent No. 4,970,335. (Incadronate), Belgian Patent No. 885139
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- 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

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 weighf 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;
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 ibandronate 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



35 linked polyvinyl pyrrolidone. Preferred are conpositions wherein the
disintegrant is added -4- already in the granulate together with the active
substance and with a part of the filler material. Furthernore, the

i nvention relates to a process for the preparation of pharnmaceutical
conpositions for the oral application copprising a high dose of

bi sphosphonates, 5 especially of ibandronate or a physiol ogical safe salt
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preferably at about 70C. 20 The Spray granul ated material Is then dried

pref er ahb y -AuidistngTBesRhih8o®hikArdia 888atner kHBﬁB?@@QL y. at about 70C and
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blend is t et kernels which are coated with a coating
suspensi on u ter and_a filmcoating mxture. The process

My urlfled 5
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preferably af*wd bed drier. with the bisphosphonate, refe yvmt t he
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with 30 | actose 3?3’ raftt% and up to 60 %by i ght of the total amount of
m crocryst alRipgferred for elnventmn the active substance, a part of the filler, and the

disintegrant in dry powder form are granulated 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.

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),




cellul ose, and the disintegrant; c) spray-granulating the raw materials of
step b) at a tenperature of 60 to 80 C, preferably at about 700C wth the
granulation fluid of step a), _ -5- e) drying the spray granul at ed
material of step c) at a tenperature of 60 to 80 C, preferably at about
70C (setpoint of inlet-air tenperature) apd subsequently screening the
dried internediate through a fine sieve; f) mxing the granul ate of step e)
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being limited thereto.

15 Example 1:

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,O) 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,




7. Mx the granulate of step 6 in a container m xer wwth mcrocrystalline
cellul ose, stearic 30 acid and anhydrous colloidal silica. The

m crocrystalline cellulose, the stearic acid and the anhydrous col | oi dal
silica were passed through a fine sieve (e.g. 1m) before mxing. -6- 8.
Conmpress the final blend of step 7 into tghlet kernels using a rotary
tabl et press. 9. Prepare the coating suspension using purified water,
filmcoating rGompres thofimalbiindef sty Frintethblesiertddudiy a rdthiyaablenpdisoxi de
(29% and talc (10.5%; the mxture is purchased fromthe market (e.g.
Opadry OOA2B6#83paseidhe bbatingrpobp«aion (using purified waps,dilmt- hatiag atikfiGe S41EPEIHSE ON
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colloidal 4.5 m coat “Fi | m coatiing m xture 0gol 6000
d 2.25 ng *THd@blet ddmpRidaNgadfolibis:€ contains: hypronel | ose (60.5%,
titaniumdioxide (29% and talc (10.5%; the 20 mxture is purchased from
the market (e Tpleflaadely(r) 00A28646) The kernel weight is 450 ng and the
total tablet ight is 465 ng, the amount of active substance per tabl et

i s equival ent\?@t‘i‘l WAYCEf free | bandronic acid. Bo@dbing la: for a batch of
110 000 tabl etgg dond-saHi d with kg

dem neral i sed wat er angh{z@%gl{igégf%%ﬁgéﬁgﬁ% K25(r)il€\§é§§rggded under
const ant® st i r PovigongKas®i me of addition was about 15 nizustmg. 2. A

fluid-bed dryer s_charged with 18.563 kg i bandronic i, nono sodi um
salt, 17.903%8%W°Q8§ﬁ§r§temnohydrate 100, 4.125 kg %zc%-%’e‘PgPH 102(r) and

2. 475 kg 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 B 2.25 mg

*this film-coating mixture contains: hypromellose (60.5%), titanium dioxide (29%) and talc (10.5%); the
20 - mixture is 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 la: 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 additiori 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.




Crospovi done CL(r). 30 3. The conponents were m xed and spray granul ated at
a tenperature of 70C with the aqueous solution of Povidone K25(r) prepared
above which was added at 300 g/mn wth a pressure.of 2.5 bar. -7- 4. The
granul ate was then dried in a fluid-bed dryer at 70C, and 5. subsequently
screened (2.0 nm neshes) to yield 44.540_kg of dried granulated nmaterial.
6. 2.426 kg AVI CEL PH- 1020, 0.970 kg stearic acid and 0.4850 kg silicic acid

AERCSI L 5 200Thg grueuhtewisahaedriahie -atid@bed drfdhet #rteshdr anul ated materi al
(44.650 kg), the conponents were nixed; and 7. the final blend was

conpressed i5nt mbsafileatl sdtesmre (R0 nyth ededhds) Bo Ridid M0 LD dBed SrapBREINT

suspensi on vvaswig)lﬁe red by dissolving 0.290 kg PEG 6000(r) (MACROGOL 6000)
in 7.743 kg de &4l i sed water and subsequent |y di spergi ng 1.645 kg OPADRY

10 OOA28646(r).. i nto i s.solutign. 9. The kernels were coated with the
coati ng suspe n%‘f‘%#ﬁj‘%@lsffo%‘rm%@d‘)@% fieasivacid apded. 4880 katsBiclraagisl ABROSIL
conpositizon a I | i le 1. amlje 2: e

pr epar at :50n oPﬁb e(l)@fjl I%Ff’ﬁfs%%g{; ee‘%nt\ﬂga@f%&o%l%fqglleﬁgﬁé‘“%@nlﬁﬁ{e%ﬁ%'éggkgs%ce was
carried out a®ngEsenisede mixedxanpl e 1: Tabl et kernel |bandronic acid 100.0
ng -- - as nono-sodiumsalt (1H20) of Ibandronic acid 112.50 ng 20

Povi-done K23. lthe @inalplemt was@mpressedints aibiets108ndE) vied 1084 Meamn;,
m crocrystalline 40.0 ng Crospovidone 15.0 ngy tearic acid 95 6.0 ng 25

Sili ca, an h?d gm usatg@B%spsﬁaﬂonava@ praparetityBiGeRing0. 291G BEOHO® WHERSGAL- 20
crogo :
i got- 6%%8) in 7.743@g demineralised water and subsequently disperging 1.645 kg OPADRY
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 ' 150 mg
Lactose, monohydrate : 108.50 mg
Cellulose, microcrystalline 40.0 mg
Crospovidone | : 15.0 mg
Stearic acid 95 6.0 mg
25  Silica, anhydrous colioidal : 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 total tablet weight is 312 mg, the amount of active
substance per tablet is equivalent to 100mg of free Ibandronic acid.



*conposition as nmentioned exanple 1 30 The kernel weight is 300 ng and the.
total tablet weight is 312 ng, the anmount of active substance per tablet
is equivalent to 100ng of free Ibandronic acid. -8- Cainms 1. A |
pharmaceutical conposition containing as active substance up to 250 ng of
bi sphosphonates or physiologically safe salts thereof for oral application.
2. A pharmaceutical conposition according to claim1l wherein the tablet
kernel consists of 5 30.0 to 36.0 % of Chiths ve substance 4.0 to 6. 0% by

wei ght of binder; 39.6 to 59.4 by weight of filler; 4.5 to 5.5% by wei ght
of disintegrant; 1.8 to 2.2% by weight of lubricant; and 10 0.9 to 1.1%
by wei ght of. A plesnmeguicatcompoditioA cptaimeg sActivaiubsiengrom ©i26A mgwor di ng to

claiml or 2, wherein the,.tahl er pel ' f 3 % of active
substance; 3R ‘g.laies%rlgf/lys\}\(/;ei?%%ﬁosfl ﬁbslalﬁsd%?&%k%%ﬁtag%%r{% by wei ght of
filler; 15 4.8 to 5.2 %:b i-ah i Si ot Ve isiejraht
of lubrican A %}%ﬁmaﬁ?%]galt% %8&0%%%{(/”%?3]2??{%% %?Vlthg{:/sn%tehg lﬁlg%tg? l.jne4. A15

phar maceat i 38 tcHipUsoftactive sabstenadti ng to claim 1, 2 or 3 conprising the

equi val ent ?Qﬁ%é_ﬁ%lgggébvig%pogﬁirf@”at es or physiologically safe salts as

active subs neceut i cal conposition according to claim1,
2 or 3 conp3d.ciasp.4 beweight ofdlllent of 100 ng bi sphosphonat es or

physi ol ogi call fe salts . as.active substance. 6. A pharnmaceuti cal

CONposi t i on‘ﬁgﬁ%g'f’%ll?‘?’gw‘fl%htaor@bsﬁée%antcl ains 1, 2, 3, 4 or 5, wherein the

active subst.8eee2%shy weigldrof hitaicani; dndr physi ol ogi cal safe salts thereof. 7.
i.ning 25 I bandronic acid 100.0 ng -- - as

ﬁoﬁgi gﬁ‘ﬁﬁiﬁé gqak-l%%‘g%%}o?@gﬁﬁg%@ﬁOE acid 112.50 ng Povi done K25(r) 15.0
Mg Lact 058, A”ﬁlna?h ggu%E§1 c%r%%bs?lgmqgccording 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 pharmaceutical 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 physiological safe salts thereof.

7. A pharmaceutical composition containing

25 Ibandronic acid 100.0 mg -~
- as mono-sodium salt (1H;O) 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 3.0 mg
Film-coat

Film-coating mixture * 10.20 mg



Cel l-ul ose, mcrocrystalline 40.0 ng 30 Crospovidone 15.0 ng Stearic acid
95 6.0 ng Silica, anhydrous colloidal 3.0 ng Filmcoat Filmcoating

m xture * 10.20 ng -9- Macrogol 6000(r) 1.80 ng 8. A pharnmaceutical
conposition containing |Ibandronic acid 150.0 ng -- - as nono-sodi um salt
(I'H20) of Ibandronic acid 168.75 ng 5 Powdone (K25) 22.5 ng Lactose,
nonohydrate 162.75 ng Cellulose, mcrocrystalline 60.0 ng Crospovi done
22.5 ny St eddcdregod600H®S5 9.0 ng 10 Silica, anhydrous colilggingal 4.5 ny
Filmcoat Filmcoating mxture 12.75 ng Macrogol 6000 2.25 nmg 9. A

phar maceut i Gah ﬁ@lmgﬁﬁdap&lﬁlg&%(g{g&t&tigm%nyone of claims 1, 2, 3, 4 or 5,
wherein the_ 15 am noal kyl -1, 1-di phosphoni ¢ acid derivative used is

al endr onat e JPdBepAdte, " EB- 1053, eti dr onat &0-9 B&ndr onat e, -i ncadr onat e,
neri dr Onater_aQ}r%dfs@Bﬁh?salﬂ@Pig@? 8PRafdrdriSaqI onate, tighygrgnate, YH 529 or
zol edronate _in the formof the free acid or a pharmaceutically conpatible
salt or HydFaydongddd) cul arly the sodiumsalt. 10. A pha2-hee®uti cal

conposi tionLaasey HoRghjdate! @i m 1 to 9, wherein wherei 7162'7‘3&;_? di si nt egr ant
is added in the granulate together with the active substance and with a
part of th&eHylpjeemigraerastalline 11. A process for the prep@famg on of a
conposi tion 8ibhg to anyone of clainms 1 to 10, sai ?ZP ess conprising
a) spray-granul at i_ng t he bi sphosphonate, a part of the fi and the

di si nt egr anBtegfi¢ i ¥5 25 sol ution of the binder in purifi®@mgter at a

tenper at{yr esfita, aRBHrodLolloidal 4.5 mg
Film-coat
Film-coating mixture - 12.75 mg
Macrogol 6000 2.25mg

- 9. A pharmaceutical compositicn 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 sal.

. 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;

¢) 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 witha coating

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

a) dissolving the binder in purified water;



b) drying the spray granul ated nmaterial at a tenperature of about 70C and -
subsequently screening the dried internediate through a fine sieve; c)

m xing the granulate with the remai ni ng anount of the filler, the

| ubricant, and the flow regulator which were previously passed through a
fine sieve; 30 d) conpressing the final -dbend into tablet kernels; and
coating the tablet with a coating suspension using purified water and a
filmcoating diasgling edrid2viththp bisphsshaeaster dpargofithe Gller mdithe dssaitegrpnivcess
conprising a) dissolving the binder in purified water; -l1o --- b) charging
a drier w td) sphg-drampitigthonsat matesiaparf steph) bivetefripetature cfabowty8°C with the

di sintegrant; c) .spray-granulating the raw materials of step b) at a

t enper at ur e éﬁaéﬁﬁﬁpl$ﬂg°aﬁFﬂaihe granul ation fluid of step a); e) drying
the spray granul at.ed material of ste at enper 70C and
5 subbequerVgToE HEH IS mterrhe b Lo LTRTBR RO SR a0
m xi ng the grsabsdqatstyodcreshing thy diied mterinediatevhtdugherfaiesiavgs amount of the

filler, the lubricant, and the flow regul ator which were previously passed
t hrough a ffiymeixBigekegranghteadrpes&i nehitenevithi rambinibdgadowitfof thefillertthd| et

k |'s; d ti t.h blet,wth. ti ' [ i fied
vat o1 and o AHPRbRerG Moyt SRR ARRSA AR MR 7T

12, characterized in ¢ hat. t i sph te i humesal t (1H20)
o T oandr o oRerdsihg i ApEbichd e PLARIGBRIRARNE shd coflBARP Ui | { T2

char act er i zectobting figperision usthigspurifegreantr ansl adilosgaving ongturd5. A
pharmaceuti cal conposition obtainable by the process according to anyone of
clai ms 185 1B1Theprbdess h6cording té clviemt 1 onlkp shatedendet éul thee tled ikbpfosplegnate is

particul ar erorilg—sg&%gHP slaﬁilfllg(?)ngf I%andronic acid.

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 11to14.

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