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pharmaceutical and organic chemstry a benzot hi ophene
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3to 6 yeamsotdiaphenee compeahdoninfpamrnisnsatEhiformapwithsssi s
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formati on. However, the resorptive, cycl )g% dom nant and the
result is a netiPgkadife tﬁﬁ’?@"ﬁ‘&%’?SlESa"d pPEMEEiRg-s ¥ot§nmon and
serious di seasepanmrgx;msy the beneavthhopslkdnevdref a particle size
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I ndi cati ons thus omthese tri data, point
ral oxi fene's po‘?’é?&‘r%lt%f“a&r‘f[f?c&k‘réﬁg PTGt eoporosi s therapy, but al so
of potential use in Ostleoperbads L@ks¢sibrasma igriodp bévdiseasadi bihicng

‘endomet ri osi s arise from diverse etiologies, but which are characterized

by the net loss of bone mass per unit volume. The

15 consequence of this loss of bone mass and resulting bone
fracture is the failure of the skeleton to provide adequate
structural support for the body. One of the most common
types of osteoporosis is that associated with menopause.
Most women lose from about 20% to about 60% of the bone

20 mass in the trabecular compartment of the bone within 3 to
6 years after the cessation of menses. This rapid loss is
generally associated with an increase of bone resorption
and formation. However, the resorptive cycle is more
dominant and the result is a net loss of bone mass. '

25 Osteoporosis is a common and serious disease among post-
menopausal women.

' Raloxifene is now in Phase III clinical trials
for osteoporosis. 1Indications thus far from these trials
and other data, point to raloxifene's potential not only as

30 an osteoporosis therapy, but also of potential use in
lowering LDL (serum lipid) levels, inhibiting endometriosis
and uterine fibrosis, and preventing breast cancer. The
advancement of raloxifene has been somewhat hampered by its
rhysical characteristics, both as to bioavailability and in

35 manufacturing. For example, it is generally insoluble, and
this can adversely affect the biocavailability. Clearly,
any improvement in the physical characteristics of
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and uterine fibrosis, and preventing breast cancer. The advancenent

of ral oxi fene has been sonewhat hanpered by its physi ca
characteristics, both as to bioavailability and in 35 manuf act uri ng.

For exanple, it is generally insoluble, and this can adversely affect
the bioavailability. Cearly, any inprovenent in the physical -
characteri sti 340 #¥35571 WO 97/ 35571 PCT/US97/04259
PCT/ US97/ 04259 5 - 2 ral oxi f ene,
woul d potentially offer a nore benef|C|aI t herapy and enhanced
manuf acturing capability. . This invention provides a
conpound of f(ratdxafbnherwpuld potentially offer a more beneficial

(n é%%%ﬁﬂ%ﬁ@%hﬁéhl:é!d%%ﬁ%@é&f‘rﬁ@ apakd13elvates ther eof 10
characterlzed In that the.coppoun icul ate form f
particles having a neanTPiptt Y%P%*QﬂeQﬁ°4ﬁaéf ghgmpound of formula

OCH,;CH;, - >

OH

5 HO

(1)

and pharmaceutically acceptable salts and solvates thereof,
10 characterized in that the compound is in particulate form,
said particles having a mean particle size of less than
about 25 microns, and preferably between about 5 and about
20 microns.
Further, the present invention encompasses
15 compounds of formula I wherein at least 90% of the
particles have a particle size of less than about 50
microns, and preferably less than about 35 microns.
The present invention further relates to
pharmaceutical compositions containing or formulated using
20 one or more compounds of formula I, optionally containing
estrogen or progestin, and the use of such compounds, _
alone, or in combination with estrogen or progestin, for
alleviating the symptoms of osteoporosis lowering lipid
levels, and inhibiting endometriosis, uterine fibrosis, and
25 breast cancer.
It has now been found that by processing
compounds of formula I, to bring their particle size within
a specified narrow range, pharmaceutical compositions may
be prepared which exhibit for their active ingredient both



abolt 25" ni crons, and preferably between about 5 and about 20

m crons. Further, the present invention enconpasses 15
conmpounds of fornmula | wherein at | east 90% of the- particles have a
particle size of |less than about 50 m crons, and preferably |ess than
about 35 m crons. The present invention further relates to
phar maceuti cal wona$s1t i ons contai ning or formnul ated using 20 =
more conpounds of formula I, optionally caqntai_ni ng estrogen or
progestin, and the use of such conpounds, al one, or in conbination

W th estrogen or progestin, for alleviating the synptons of
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in vitro di ssolﬁ?ﬁ’%}?ﬂnﬂrﬁ of99'e and in vivo | bi coavailability. In

addi tion to bringi ng aboRhet mega particlgegizePiidwlcomporngsoadail ability

characteristicsgoffifla I, as @kt bat By pRétimentSions tie delar eB4Unr apget has

also 5 resyulted in significa [ v ' f ri,ng
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t he invention encompasses for é{a I c nds,_wi th at least,90% of
the particles Orrfgc Size °¥g FF’FCF%agi%beo% eé“slctrﬁé‘r?'aggﬁ 58°H cr ons,
preferably less than about 35 microns. More preferably, the mean
particle size range is between about 5 and about 20
15 microns, with at least 90% of the particles having a size

of less than about 35 microns.
It will of course be understood by those

familiar with comminution process techniques that the limit
set on the size of 90% or more of the particles is a

20 limitation to further distinguish the particulate comﬁounds
of the invention from those exhibiting a broader size
distribution, because of the wide variation in size
encountered in all matter reduced in size by a process of
comminution or particle size reduction, for example, by

25 milling utilizing a variety of kinds of milling equipment
now available, for example, hammer, pin or fluid energy
mills.

The invention also provides pharmaceutical
compositions comprising or formulated using the said
30 particulate compound of the invention and one or more
pharmaceutically-acceptable excipients or carriers.
The term "solvate" represents an aggregate that
comprises one or more molecules of the solute, such as a
formula I compound, with a molecule of solvent.
35 Representative solvates are formed with methylene chloride,
1,2-dichloroethane, chloroform, and 1,2,3-trichloropropane.
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PCT/ US97/ 0425% 380, 635 -4-
Ral oxi fepe' s cheni cal narpregebrbydfaeny -2£ (rhloxifene hydrochloride for

hydr oxyphenyl ) [ (2puneehdhagel S BERAUMARRED! Blystoryind hiappene.

"Ral oxi f ene" al50 2hcopasses sal vagg ereof, wth
t he hydrochlcnd&ﬁ?ﬁ%hqﬂ 5@,H§ gaten%r%gg}*qulon No. 2293382, or German
Patent Specification No. 19534744, having the x-ray

diffraction characteristics specified therein.

15 Often, compounds which have poor solubility
profiles can have their bioavailability enhanced by
increasing the surface area of the formulated particles.
The surface area generally increases per unit volume as the
particle size decreases. Various techniques for grinding

20 or milling a drug substance are well known in the art and
each of these techniques are commonly used to decrease
particle size and increase the surface area of the
particle. It would seem reasonable that the best way to
deal with any slightly soluble compound would be to mill it

25 to the smallest size possible; however, this is not always
practical or desirable. The milling process has an
economic cost not only it the direct cost of the process,
itself, but also with other associated factors. For
example, very finely divided material presents difficulties

30 and cost in capsule filling or tablet preparation, because
the material will not flow, but becomes caked in finishing
machinery. Such finishing difficulties generate non-
homogeneity in the final product, which is not acceptable
for a drug substance. Additionally, the milling process,

35 physically generates heat and pressure on the material,
such conditions lead to chemical degradation of the



The conpounds of the current invention can be made according to

est abl i shed procedures, such as those detailed in U S. Patent Nos.
4,133,814, 4,418,068, and 4,380,635 10 A preferred form
of ral oxi fene hydrochl oride for use in the invention is the

non-sol vated, crystalline form described in UK Patent Application No.
2293382, or GerW@AM3SSTL  patent Specification No. 19534744, ha!gi"ﬁés’{”f’f@”
X-ray diffraction characteristics speg fied therein. 15

O'ten, conpounds which have poor solubility profiles can have their
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hogvgeneityAidg_&z!w zﬁe%tlrraid,pﬁwdug}si péﬁiﬁﬂtéﬁdéwttca(ﬁéemiﬁﬁ'tﬁngl.l rorfor a drug
subst ance. BN Y...Lhe m ng DI Ocess, physi.cal Iy ngrates
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heat and pressufe on t'h m cal
degradati on of €¢wld be employed. WO 97/ 35571
PCT/ US97/ 04259 In preparing the particulate compound of the

15 invention a compound of formula I, in its raw state, is

first characterized for size using an instrument adapted to
measure equivalent spherical volume diameter, that is to
say a Horiba LA900 Laser Scattering Particle Size
Distribution Analyzer or eqguivalent instrument. Typically

20 a representative sample of a compound of formula I would be
expected to comprise in its raw state particles having a
mean equivalent spherical volume diameter of about 110-200
microns and with a broad size distribution.

After being characterized for size in its raw

25 state, the raw compound is then milled, preferably using a
pin mill under suitable conditions of mill rotation rate
and feed rate, to bring the particle size wvalue within the
above mentioned limits according to the invention. The
efficiency of the milling is checked by sampling using a

30 Horiba LA900 Laser Scattering Particle Size Distribution
Analyzer and the final particle size is checked in a
similar manner. If the first pass through the mill does
not produce the required size distribution, then one or
more further passes are effected.

35 The compound of formula I in its particulate
form within the above mentioned limits according to the
invention may then be mixed with an excipient or carrier as



- 5- conpound, thus such mlling techniques are usually kept to

a mnimum Therefore, there is always dynam c between the
properties which yield the maxi num bi oavailability 5 (particle surface
area) and the practical limts of manuf acture. The poi nt of

conprom se which marks this "best solution"” is unique to each -
situation and wo %3857as to its determ nation. PCT/US97/04259

Met hods for determning the size of particles 10 are known in the art.
The following is a description of oné nethod, but is not intended to
be limting. For exanpl e,- the general nmethod of U S. Patent No.

4, 605, 517 nedyyda&ybandnpEoyedxample, compressed ihhoptabaetsy titeus,
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an exci pi ent odiameteer.as

The values found from characterizing a large
number of “unknown® particles can be plotted frequency vs.
diameter or in other methods weight vs. diameter, usually

20 adopting percentage undersize values for frequency or
weight. This gives a characteristic curve representing
size distribution of the sample, i.e., cumulative
percentage undersize distribution curve. Values from this
can be fead off directly or plotted on log-probability

25 paper to give an appropriate straight line. The mean
equivalent spherical volume diameter is the 50% undersize
value.

The mean eguivalent spherical volume diameter
found is thus a statistical representation of a theoretical

30 particle having the same property as the "unknown"
particle.

As indicated above the mean equivalent sphere
volume diameter of the particles of the milled compound of
formula I may be evaluated using a Horiba LA900 Laser

35 Scattering Particle Size Distribution Analyzer. Using such
an instrument values for a suspension of the particle of
unknown size may be obtained and the instrument may be



WO 97/ 35571 PCT/ US97/ 04259

necessary and, for exanple, conpressed into tablets. Thus, for
exanpl e, the particul ate conpound nay be m xed with anhydr ous
| act ose, | actose nonohydrate, cross povi done and granul ated in an

aqueous di spersion of povidone and 5 pol ysorbate 80. -After drying and
mlling into gr¥A4rEs?k he material can be terminally bI’é‘FiHE%" 25%

magnesi um st ear ate and conpressed i_nto_t abl ets.
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frequency or the nrepgrptivhi 9fgFomeol it dre sicsordapgevwitbpesent i ng
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50% undersi ze diametédl BE. between about 5 andlR@ fBeRoRgY ¥e| £&dstSPEE ig:l

vol ume, di anet oy ooy ORGS0 B 8t SUeal CEepresenaliqe of 4

theoretical 30 =~ particle havin e p

particle. microns. As indi cated above the nmean equival ent sphere

vol ume di aneter of the pehki phesidle tdiednidel edeCBRAUAE Bhloxifene HCL
15 was measured as follows. The laser scattering particle -

size distribution analysis was effected on a small sample
of the reduced material which is suspended in approximately
180 ml of dispersant solution. Sample is added to the
dispersant until an acceptable level of laser light

20 obscuration achieved at which point the particle size
distribution is measured. Prior to the sample suspension
the dispersant solution was prepared by adding 20 drops of
Coulter 1A dispersant to a saturated agueous solution of
raloxifene HCl. The dispersant solution was filtered

25 through a 0.2 micron microporous membrane filter to provide
the necessary particle-free suspending dispersant.

Within five minutes of the preparation of the
dispersion, triplicate particle size measurements were
performed. Triplicate measurements are effected as a

30 minimum check a) to produce more reliable measurements and
b) to check the eguivalent sampling of the suspended
material has been reproducible i.e., the suspension has not
settled.

The results were automatically recorded and

35 displayed graphically to give a frequency percentage vs.
undersize and a cumulative percentage vs. undersize
characteristic curves for the sample. From this, the mean



formul a I' may be eval uated using a Horiba LA900 Laser 35 Scattering

Particle Size Distribution Analyzer. Using such an i nstrunent val ues
for a suspension of the particle of unknown size nmay be obtai ned and
the instrunent may be WD 97/ 35571

PCT/ US97/ 04259 -7- - nmoni t or ed
usi ng a contr wosmespiie having particles within t he si ZETVENTG4259
expect ed based on statistical analysis of the sanple. Miltiple runs
of the control sanple est abl i shed” the standard deviation in
measurenent of the 5 mean to be 1.3 mcrons. Fol | ow ng
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was effected parsisnal J;J.'S@.,rmi\.&‘face areaf, hha pedder dbulk eiéradmyhi chis

suspended i n approxi mat (O T IS gﬁ&g ti eis
added to the di s£ slal?lry eth% an agtc:eg{lagﬁé verlﬁé?wfli I aser%I%r&ht 20
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sat ur at ed agueous So I Oon ene
sol uti on was MgYmbray 25°C aft%rsd@@Hf&cGnEll‘h LPUR rﬁ%]r‘tﬁﬁ)rléh
filter to proga8eric Fluid, USP (0.003 mg/mL) and Simulated Intest:n.nal

Fluid, USP (0.002 mg/mL) at 37°C. The aqueous value falls

15 into the USP classification of "very slightly soluble”,
while according to the recent SUPAC guidance ("Industry
Guidance Immediate Release Solid Oral Dosage Forms Pre- and
Post-Approval Changes: Chemistry, Manufacturing and
Controls, In Vitro Dissolution Testing, and In Vivo

20 Bicequivalence Documentation', Prepared by the Immediate
Release Scale-Up and Post Approval Change (SUPAC), Expert
Working Group of the Chemistry Manufacturing Controls
Coordinating Committee (CMC CC) of the Center for Drug
Evaluation and Research at the FDA) on immediate release

25 solid oral dosage forms, the compound has low solubility
with a dose solubility volume of greater than 250 mL.
Given the low solubility, the rate at which the dosage form
dissolves in the gastrointestinal tract can potentially
impact the rate and extent of absorption of the active

30 compound. Two related physical properties of the bulk drug
which can alter the dissolution rate of the dosage form are
particle size and surface area. The impact of surface area
which is a function of particle size is illustrated in the
Noyes-Whitney equation given below.

35 dc/dt = (D/h) * (S} * (Cs-C)

Here, C is the concentration of drug at time ¢t,

D is the diffusion coefficient of drug in the medium, h is
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area, and powder etermnant in
the potenti al |fh¥lt9€ﬁc§°dlfle‘i Hiraugh verdeust Fﬂéélbﬂgdﬁ?%@fmm}@ts The

per f or mance i s goh@owfing talaw&mra:asﬂisﬂpéﬁthneﬁt dbea dnl E UL A Aot s
Ral oxi f ene dmé EOE iQe Sr VWaki%h REYthzétsé(axog <f1pé°rolxz'e i gly 0.3

ng/ mL at_ 25[er |can ower va ues n
Gastric ¥ uid, gesﬁreeeéoethb;mqg almfes rhiohtediffractiomd and surficg d, USP

(P 00_2f ng/ i) a&a&?d@taTB@lBétbml&ay?/ah:t%gbm basdbption) nird tahﬁlly&lad ]
classification r t e ing to the
recent SUPAC gui % %ﬁ %hé {é/IU%%uLél% &ﬂ‘m gan(':e ﬂ]é’ilj)l a?%a%ﬁoélase Solid

Oral Dosage Forns Pre- and Table 6
15

Bulk Milling Surface Mean 20% less

Lot # Technology  Area mé/am Particle  than (um)
#1 Micronized 6.09 _ 3.9 6.8
#2 Recrystallized 2.28 8.4 13.9
#3 Ball Milled 2.10 23.3 55.3
#3 Slurry Milled 0.45 48.1 89

These four bulk lots were handfilled into
capsules to provide 60.0 mg of raloxifene hydrochloride and
submitted for dissolution testing in a 0.1% agueous

20 polysorbate 80 medium utilizing USP Apparatus II, with a
paddle speed of 50 rpm. Data was collected at 10, 20, 30
and 45 minutes to produce a dissolution profile.



Post - Approval Changes: Chem stry, Manufacturing and Controls, In
Vitro Dissolution Testing, and In Vivo 20 Bi oequi val ence
Docunent ati on", Prepared by the |Inmediate Rel ease Scal e- Up and Post
Approval Change (SUPAC), Expert Working Group of the Chemstry

Manuf acturi ng Controls Coordi nating Commttee (CMC CC) of the Center
for Drug WOB%3ss@hut i on and Research at the FDA) on i nmedi BCRUSKH0ESSe 25
solid oral dosage forns, the conpound has £8wtsolubility with a dose
solubility volunme of greater than 250 ni. G ven the low solubility,
the rate at which the dosage, form di ssolves in the gastrointestinal
tract can potentially i npact theTaklle @nd extent of absorption of the
active 30 conmpound. Two rel ated physical properties of the bul k drug
which can alter t dissol ut.i on rate.of the dosagi or@ a;re particle
si ze and surface . surface area ' a function
of particle siZimés{midiistrat &Dissphred NEimes - it .dey eduati on gi ven
bel ow. 3§ Dissolved dd/dt = (Dh) * (S) * (Cs-0O

Here, Cis the concentration of drug at tine t, Dis the diffusion
coefficient of drugtin the nediunPih is 10 WO 97/ 38371

PCT/ US97/ 04259 20 the thickBess of diffusi®@0layer, Cs iséthe
saturation s ubility of drgg in the diffusjgpn layer and ggis the
effective surface area of the druggparti cles. To ascertain t he

effect of particle 42 ze/surface aP8a of raloxifendd 5 onZ#n vitro
di ssol utbon, lots with varying particle size di stributions were

obt ai ned via recr |49 z@ahqn. ) - furt her, gy gigf i(ﬁ!ff&ﬁ:‘)ﬁg!ﬂﬁ%ﬂ ous
mlling technol pgies., The .1ollow.ng tabl e .contai,ns pertiinen ata on
four bulk |ot duced—RASERIE  fort, WHUS-M&-ddes Farticle size

dat a Dissolved
10 31 10 15
15 20 45 20 27
30 54 30 35
45 64 45 49

It was observed that a range of dissolution

20 profiles resulted from the various particle size
distributions of the bulk drug substance, with values
ranging from 25% to approximately 80% dissolved at 30
minutes. In an attempt to evaluate these differences upon
in vivo absorption, a study was conducted in Fischer 344

25 rats. In the study, rats were dosed with the same four
bulk raloxifene lots in their diet (0.4% w/w) for seven
days. Plasma concentrations of unconjugated raloxifene
were quantitated by HPLC for the four bulk lots. The
following table shows the excellent linear correlations

30 obtained between the percent raloxifene hydrochloride
dissolved at 10 minutes or 30 minutes in the in vitro
dissoclution test to the average area under the curve (AUC,
ng-h/mL) values obtained in rats for each of the bulk drug
lots.

35



10 = generated utilizing laser light diffraction, and surface area

data col |l ected by nirogen adsorption, and anal yzed t hrough the BET
(Brunauer, Emrett, Teller) equation.
Table 6 15 Bul k MIIling Surface Mean
90% | ess Lot # Technology Area nferr]/gm - Particle than
( [ err]m WO 97/35571 Si ze ( m.r)PCTIUS97m4259

M croni zed 6. 09 3.91 - 6.8 #2
Recrystalllzed 2.28 8.4 13.9 #3 Bal
MIIed 2.10 . 233 55.3 #3 Slurry
MIIled 0. 45 48. 1 89 : These four bul k
|l ots were handfilled into capsul eable grovide 60.0 ng of raloxifene
hydrochl ori de and submi tted. for o] 1 s;é Nyd
aqueous 20 pol ysorlbat e 80 rredlgﬁsrﬁoﬁf'l# ?gl L,;UISIU%E ragﬂsqf@ hgm&
paddl e speed of 50 rpm Data was dbIMipetasd at 31"()‘41‘2!}3530 and 45
m nutes to produca a slicsseilzeai on pr ofsiol e. 78 Wo &% 35571
PCT/ US97/ 04259 - 10 -
Table 7 ¥t 1 (nicronf%ed) 68 Lot #fmeabntrol)
Time (mn.) % DRegygktaddized Time (mn.) % 5 Di ssol ved
10 S5%3 - Ball Milled 10 33 44s 57420
68 #4 —2081urry Milled 60 45 . 35 3329

This in vitro to in-vivo correlation supports
5 the discriminating ability of the dissolution method, as

well as emphasizing the need for a control strategy for
either the particle size distribution or surface area of
the bulk drug substance. Further evaluation of this data
indicated that the particle size data correlates better to

10 the differences noted in the dissolution data and in vivo
absorption. This can be explained based upon the Noyes-'
Whitney equation, which relates dissolution to the '
effective surface area. It is postulated that the surface
area as measured by nitrogen adsorption for the various

15 types of milled raloxifene does not predict the effective
surface area accessible to the dissoclution medium. This is
demonstrated when comparing the recrystallized (contfol)
lot (lot #2) and ball milled lot {(lot #3). While they have
very similar surface area values, 2.28 and 2.10 m2/gm

20 respectively, the recrystallized lot has a finer mean
particle size, 8.4 microns compared to 23.3 microns for the
ball milled lot. SEM photomicrographs of the ball milled
particleé show very irregular surfaces with numerous cracks
and fissures which would result in increased surface area

25 as measured by nitrogen adsorption, but may not provide
surface area accessible to the dissolution medium,
resulting in a lower effective surface area. This
reasoning can explain the better correlation of the
differences in particle size to the differences in in vitro

30 dissolution and in vivo absorption, compared to the



30 78 30 68 45

88 45 74 10 Lot #3 (Ball-mlled)

Lot #4 (Slurry M1 ed) Time (mn.) % Di ssol ved Ti me
(mn.) % Di ssol ved 10 31

10 15 15 20 45 - 20 -
27 WG 07/3557 54 30 PCTZUS97/04259

45 64 45 49 I t
was observed that a range of dissolution 26 profiles resulted fromthe
various particle size _distributions of the bul k drug substance, with
val ues simifl g fy i 23158 sprdppeoriaas ef9r 80w divxsdlorsd aBased
mnutes. In anuﬁéﬁemésé qlwﬂ&tetheeaecﬁsiésrm%w% pursue | N VI vo
absorption, a study was conducted_in,.Fisch %(g]r rats. .In th

study, rats wePdrHehY $H3% §r§3H§1P8u?s Eonte PATAMRE ek FBFEan

their diet (0.déasisertopexfiogmance of thesdriy asredusinesitly aegardsoto

unconj uggt ed raipsidense the drdge&gmggﬁgﬁttated by HPLC for the four bulk
| ots. The foll ow ng shows the excellent linear correlations 30

| é
obt ai ned between the per"‘c‘brfturrtﬁ‘%xr"?‘gﬁﬁth%‘i%c DrMRACt of pagticdpyed at
10 m nutes or Sizen ofitrsl axi fielne Halvonrdrug produlits gEnfiormantestast o t he

o 206, SRELAE N A o5 oA W) 85 ot e 1
PCT/U897/0425951ngle dose, plasma concentratlon versus ffme study was

10 designed in cynomolgus monkeys. The study compared
absorption from two bulk lots of raloxifene which possessed
mean particle sizes of 48.1 and 9.0 microns. The lots were
formulated into granulation matrices representative of
granulations being compacted into tablets for human use.

15 In addition, the bulk lot with the 9.0 mean particle size
was generated through pin milling technology which
represents the desired commercial milling route. The table
below summarizes the particle size data of the two bulk

lots.
- 20
Table 9
Bulk Lot/ Mean
Granulation Millina 10% Less 50% Less " 90% Less Particle
Lot # Technology Than jm Than yn Thap_um Size
Lot 5A Slurry 11.4 44.1 90 48.1
Lot 5B Pin 3.2 8.6 15.1 9.0
For the purposes of producing a dissolution
25 profile, the granulations were handfilled into capsules to

provide the equivalent of 60 mg of raloxifene
hydrochloride. The dissolution data produced in 0.1%
aqueous Tween medium, utilizing the paddle method at 50
rpm, are shown below.

30



Table 8 Lot % Di ssol ved at % Di ssol ved at AUC (ng-h/nL)

10 M nutes 30 M nutes #1 - Mcroni zed 50 78

10056 #2 - As 41 68 8037
Recrystallized #3 - Ball MIled 31 55 5743
#4 - Slurry Mlled 15 35 3329 : This
invitro to i n-woew3sserrel ati on supports 5 t he di scri mi nalGHYSITH#25? t v
of the dissolution nethod, as vel | _ag,enphasi zi ng the need for a
control strategy for ei ther the partiéle_size di stribution or
surface area of the bulk drug substance. Further evaluation of this
dat a indi cated that the particl eTab}e Bhta correl ates better to 10

the differences noted in the dissolution data and in vivo

absorption. This can be explainedEb S H n Eh .Bg¥§g- Wi t ney
equation, which relates dissol uti g Sﬂ Pty Tective surface area.

It is postulated that the surfdime (min.)area as ¥InRaggalyed; nitrogen
adsorptioE for the various 15 types of mlled ral @g fene does not
predict the effective surfa§% area accessible tg the dissolution
medium This is denonstrat ed“when conparing th ecrystallized
(control) lot (lot #2) and B&ll mlled lot (lot65#3). Wiile they have
very simlar surface area values, 4528 and 2.10 nR2/ gm0 respectively,
the recrystallized |lot has a finer mean particle size, 8.4 mcrons
conpared to 23.3 mcrons for the ball mlled lot. SEM

phot omi cA@gr aphs of the ball m || deit SB (pipamildeds show very irregul ar
surfaces w th nunmerous cracks pime ‘mgﬁd)fissuregilﬁﬂs§%$ﬂ§§ dresult in

i ncreased surface area 25 as neasured by nitrogen adsorption, but may
not provide surface area acd8ssible to the disd ution medi um
resulting in a lower effective surffce area. This 81 reasoning can
explain the better correlation of ghe differenggs in particle size
to the differences inin vitro 30 di ssolution and in vivo absorption,
conpared1§o t he ' 45 97

These differences in particle size distribution
again produced significant differences in the dissolution
profile in the agueous 0.1% polysorbate 80 dissolution

20 medium. In the study monkeys received each formulation
according to a crossover study design and incorporating a
replicate period to allow for intrasubject variability. -
The following Table 11 shows the mean average plasma
concentrations of total raloxifene after the administration

25 of a 25 mg/kg oral dose to the monkeys.



WD 97/ 35571 PCT/ US97/ 04259

- 12 - simlarity of the surface areas for the two |ots. Based

upon these findings, the decision was nade to pursue particle size
distribution as a control paraneter to ensure consi stent performance
of the drug product with regards to 5 - rel ease of the drug conponent-
To further i nWw@e#l3ale t he i npact of particle si ze of RCavuseYé«esee HC
on drug product performance as neas 4ed by in vitro dissolution and
in vivo absorption, a si ngl e dose; % asma concentration versus tine
study was 10 desi gned i n cynonol gus nonkeys. The study conpared
absorption fromtwo bulk [ ots of ral oxtdbdiee Ithi ch possessed mean
particle sizes of 48.1 and 9.0 microns. The lots were f or mul at ed
into granul ation matrices repreﬁentgiile of . Sranulations bei ng
conpacted into tablets for huna = 'tion the bulk lot with

the 9.0 nean particle siz&ime (hrswhs g

t echnol ogy which represents the deélréd connerC|aI nllllng rout e.
The table bel ow summari zes the particle size data of the two bul k
lots. 20 - 1.4 Tabl e7§ Bul k Lot/
Mean Granul ation NBLBing 10% Less 630% Less 90% Less
Particle Lot #9 ? gnology Than [erghm Than [err]m Than
[err]m si ze Slurry 11.4 44,1
90 48.1 Lot E% Pin 8§02 8.6
15.1 10 9.0 24.3 For the purpases of producing a
di ssol uti on 30 32
36.4 22
48.6 14
15
B in mj
Time (hrs,) ng Raloxifene/ml plasma
20 1.4 108
3.6 84
B.2 121
12.1 95
24.3 70
25 30 51
36.4 34
48.6 23

As seen from the plasma concentration versus

30 time profiles given in Table 11, the formulation with the
finer particle size bulk drug substance provided higher
plasma concentrations of total raloxifene at all of the
timepoints sampled. The superior absorption from the
formulation with the finer particle size is reflected in

35 both the rate and extent of absorption as illustrated in
the following summary of pharmacokinetic parameters from
the study.



25 | pfofile, the granul ations were handfilled into capsules to

provi de the equivalent of 60 ng of ral oxifene hydrochl oride. The

di ssolution data produced in 0.1% aqueous Tween medi um utilizing

t he paddl e nethod at 50 rpm are shown bel ow. 30 WO
97/ 35571 ' PCT/ US97/ 04259 -
- 13 - WO 97/35571 Tabl e 10 PCT/US97/04259
Lot 5A (slurry mlled) - 15 -Jinme (mn.) %

Di ssolved 5 ] 10 33

20 55 . 30 65
45 74 10 : Lot 5B (pin mlled)
Time (mn.) I¥AtDiNnmbleve d Cmax (ng/mL) AUC {fig-h/mL)

gg : SA (9.0 microns$O 131 Zé 3608 o7
These difference® {48 phrMiNWY;i ze distritution ~agaid>pr oduced
significant differences in the dissolution profile in the aqueous
0. 1% pol ysor bat 8@ ; ¢essoLUbs 0O&th wer #”ygdﬂ@ ol Bel B8 ﬁifg a@?nke

recei ved each f ornuﬁa I on according t crosso n and
i ncor por at i ng s atlstlcal analysis (AUC, p<0. 005 and Cmax, p<0 is

5 data is further evidence of the critical nature of the
particle size distribution on its impact on
biocavailability. The study alsc confirms the
discriminating ability of the in vitro dissolution method
and its relationship to in vivo absorption. Once again,

10 the differences observed in the in vitro dissolution
profiles translated into in vivo absorption differences.

Based upon the above work and physical property

data generated, a particle size specification was
established. The invention provides that the mean particle

15 size, as determined by laser light diffraction, should be
less than about 25 microns. In addition, 90% of the
particles by volume should be under 50 microns, which
allows for characterization of the distribution.
Preferably, the size is between about 5 and about 20

20 microns, and 90% of the particles have a size of less than
about 35 microns. To justify this range, bulk lots were
produced by pin milling and samples of the available
extremes were manufactured into formulated tablets and in
vitro dissolution testing. In one study, six bulk lots of

25 raloxifene hydrochloride (ca. 1 kg) were received and
manufactured into formulated 60 mg raloxifene HCl tablets
representative of the tablets being utilized in Phase IIT
clinical testing. The particle size data for the lots
utilized is summarized in the following Table 12.

30



replicaté period to allow for intrasubject variability. The

follow ng Table 11 shows the nean average plasma concentrations of
total raloxifene after the adm nistration 25 of a 25 ng/ kg oral dose to
t he nonkeys. WO 97/ 35571
PCT/'US97/ 04259 - 14-- -
Tabl e 11 WO 97/35571 Lot 5A (slurry mlled) PCTUSI704259
Time (hrs.) ng Total Raloxifene/m plasgg _5 1.4
78 3.6 67 8.2
81 12.1 - 60 10 24. 3
45 30 Table 1232 36. 4
22 : _ 48. fal1 particle size 14 midPons)
Lot 5B (pin milled) Time (hrs.) na Ral oxi f ene/ n
pl asma 20 10% Lbs# 50% less 908l Qfess
Lot # Thap Than Than Mean

6 2 6 | 12 6

7 3 8 21 10

8 3 11 31 15

9 3 12 30 14

10 2. _ 10 6

11 3 9 _ 23 11

5 The dissolution profile in 0.1% aqueous

polysorbate 80 for all of these 6 bulk lots formulated into

tablets are comparable in all cases. In addition, all lots

displayed a relatively fast dissolution profile, with

values greatér thhn 90% dissolved at 20 minutes. Table 13
10 ‘'sets out the data.

Table 13
% Dissolved - Raloxifene Hydrochloride from Core Tablets

15 Lot Number
6 7 8 9 10 11

Time

(Min)
10 89.2  88.1 81.1 74.5 84.1 80.5
20 . 92.3 . 92.6 95.4 91.3 96.0 93.7
30 93.2 93.9 97.0 93.3 96.3 94.0
45  93.0 94.1 98.4 93.9 96.1 94.6

To statistically assess the dissolution as a
function of particle size, JMP Statistical and Graphics
Cuide Software (SAS Institute, Inc., Cary, North Carolina)
20 was utilized and a plot was generated where the percent
dissolved at 20 minutes was plotted as a function of the
average particle size of each lot.



3.6 ' 84 8.2 121

12.1 95 24. 3 70 25
30 51 36.4 34
48.6 : 23 As seen fromthe plasna
concentration versus 30 time profiles given in Table 11, the -
formul ati on wi VP IRESTL finer particle size bulk drug subdCASa7/04259
provi ded hi gher pl asma concentrati gngy0f total raloxifene at all of
t he ti mepoi nts sanpl ed. The superior absorption fromthe
formulation with the finer particle sjze is_ reflected in 35 both the

rate and extent of absor pti%FCaSter| perhYed 3 the plot.halppgl withgthe
sumary of pharhigiokp-netlive par.s8aet enppbronthe concliddE i wdya non-

WD 97/ 35571 s ani£3 . . PCT/

s signifiqane gefect of particle siag duBIAGERS qrer )
5A (9.0 nicrons§hls range pf)particle sizes. lar analysspg ¥88e1 ni crons)
96 - 5 perfd3fel at the othefheidépdivitenads IowhndWeEemiAaupds) o be
significant upqp t [.S§,1 lysis ( . RsSQ. Q05 .and Cnax,
p<0.02). This qglth cac{'actualalits?af Er%hgg%sé\a}fgge%?eﬁof&ﬁé (%Inlgt ?cgp nature of the
particle size dFeIRgBIVedY -onThese| hpgetPofplues along with the

observation of both negative and positive slopes at the
various timepoints again support the appropriateness of the
10 range for the particle size. .

Another similar study was performed with 7
different particle size distributions of bulk drug, with
each again being formulated into 60 mg tablets. The
particle size data for theée lots is summarized in Table

15 14. _
Table 14
(all partiéle size in microns)
10% Less 50% Less 90% Less
20 Lot Than Than Than Mean
70B 3.3 14.5 39.3 18.8
70E 2.8 10.5 26.3 13.0
70F 3.4 16.0 50.2 22.9
71B 3.1 12.9 38.9 17.8
25 71D 2.8 10.1 25.6 12.6
716 3.3 14.6 42.1 19.6
71H 2.9 11.1 28.2 13.7

The dissolution data collected in 0.1% agueous polysorbate
30 80 for these seven bulk lots formulated into tableté is
given in the following table.



bi oavail ability. The study also confirms the discrimnating ability
of the in vitro dissolution nethod and its relationship to in vivo
absorption. Once again, 10 the differences observed in the in vitro

di ssol uti on profiles translated into in vivo absorption differences.
Based upon the above work and physical property data generated, a-
particle size wooziss7cati on was establ i shed. The i nvenpComwsywoazssdes
that the nmean particle 15 size, as determ ned by |aser I|ight

di ffraction, should be | ess than ébgﬁt'ZS mcrons. In addition, 90%
of the particles by volunme should be under 50 m crons, which

allows for characterization of the di sthabflet15n. Preferably, the

size is between about 5 gng;ghouted0- 3h1oxiPele fyaraih 8080l the
a about

particles have a size of |ess than mcrons. To justify this
range, bulk lots were produced by pin mlling and sanples of the
avai |l abl e extrenmes were manufactured intoLboryuhiaéed tablets and in
vitro digsolution testing. In one study, six bulk lots of 25 ral oxi f ene
hydrochl 6ride (ca. 1 kg)_were received and manuf actured into

fornul ated 60 ng ral oxif 2 7 ; 18| et s
being utilizedrimePhase 111 clinical testing. The particle size data
for the lots (Min)utilized is summarized in the following Table 12. 30

WD 97/ 35571 PCT/ US97/ 04259

- 16 - 10 76 81 73 Tabl é612 75 61 68 (all

particlqpsize P m cronsgg 96 91 93 10%dess 89p0% Ley 90%

Less t # Tha Than Jhan Mea

c , 58 og T"bg g5 98 7 88 s
45 99 99 97 99 97 97 98

As with the previous set of particle size distributions,

15 the comparable dissolution profiles obtained with these
particle size distributions support the ranges for particle
size given in this invention. Given the relationship shown
between in vitro dissolution and in vivo absorption, it
follows that the particle size distribution range claimed

20 in this patent will provide surprisingly consistent in vivo
absorption/bioavailability characteristics.

In addition to the role of particle size in
vitro dissolution and in vivo absorption, another important
aspect is its role on the various unit operations of the.

25 drug product manufacturing process. While the particle
size specification ensures consistent delivery of the drug
molecule to the sites of absorption in the gastrointestinal
tract, it also allows for better control during the wet
granulation step of the tablet manufacturing process. By

30 controlling the particle size, the variations in quantity
of water needed to elicit the appropriate progression of
the granulation power consumption curve is reduced. By
maintaining the particle size within the previous mentioned
constraints, established quantities of water can be

35 dictated in the manufacturing ticket for routine lot
manufacture. The granulation step is common tc many
tablet and capsule manufacturing operations and is



7 ' 3 8 21 10 8 3

11 31 15 9 3 12

30 14 10 2 5 10

6 11 3 9 23 11 5

The di ssolution profile in 0.1% aqueous pol ysorbate 80 for all of ~
these 6 bul k | N®9¥¥¥Hul ated into tabl ets are conpar abFET{U§I%44s
cases. In addition, all lots di spl aygegl a relatively fast dissolution
profile, with val ues greater than 90% di ssolved at 20 m nut es. Table
13 10 sets out the dat a e 13

% Di ssol ved - RayRiFakhe Wr’%’cl’?lyortpﬂeaﬂaﬁlb?ﬂ%r%f wahek £o fgmg a out

Lot Nunber the desired endpoint of7the gramilation. 9A downs@iream unid

Ti me ( : - 1
80. 5 23@‘)‘1’?*9’2‘?‘% depjeg‘?.eé‘t lgh ghe 8%%’.1‘%“&3"9’%96’@2’45_@ 7° %? 30
93. 2 93.9 mbhlipng ofythe driggd granulptipn and theyesultgngopartygle

98.4 98.9 sﬂﬁeldlstﬁkbdilon obtained on the Tgratdlatsloncal ry nasebéeﬁhe

di ssol ution as cover&é WGl @ §A§ P@ﬁﬂ,# x%lzcele ‘E%eSto‘%t ‘tﬁte' ﬁééa

G aphi cs tware nst i
20 was utilipgerdiRnta qﬁsa §C§§n'é1P%1t‘éb‘:Wﬂé’r%Ftar¥é recéﬂf!e

di ssol ved at 20diétufs Wwas of ehecdrasmil feddgglonfratee formed aueinge

particle size o h ..ot . 7
PCT/U897€84259 &rgﬁﬁiaéléns. For a fixed waté¥3&%45%¥%§% a coarser

rolina)

distribution will result in a finer size distribution of
the dry milled agglomerates. Too fine a granulation
distribution can lead to poor granulation flow and poor
control of individual tablet weight during the compression
step. Thus the narrow particle size constraints previously
15 mentioned have also resulted in making the process more
amenable to automation by reducing the variations in water
required during the granulation step and producing dry
milled granules of the appropriate distribution to prevent
the rejection of tablets during compression due to
20 unacceptable tablet weight.

The present invention also provides methods of
use in inhibiting compounds of Formula I. Such uses
include inhibiting osteoporosis, treating or prevent breast
cancer, inhibiting uterine fibrosis, inhibiting

25 endometriosis, and lowering serum cholesterol.

As used herein, the term "effective amount®
means an amount of compound of formula I which is capable
of alleviating the symptoms of the various pathological
conditions herein described. The specific dose of a

30 compound administered according to this invention will, of
course, be determined by the particular circumstances
surrounding the case including, for example, the compound
administered, the route of administration, the state of
being of the patient, and the pathological condition being

35 treated. A typical daily dose will contain a nontoxic

dosage level of from about 10.0 mg to about 1000 mg/day of



- 17 - The scatter observed in the plot, along with the
hi gh p-val ue (0.81) support the conclusion of a non- significant
effect of particle size on dissolution over this range of particle
sizes. Simlar analyses were 5 perfornmed at the other tinepoint, 10, 30
and 45 m nutes, wi th cal cul ated p-values of 0.11,- 0.76, and 0.40 -
respecti vel y. woheesss7hi gh p-val ues along with the’ 0bsePORUBHIMMEP bot h
negative and positive slopes at the various tinepoints again support
t he appropriateness of the 10 range fdf the particle size.

Anot her simlar study was perfornmed with 7 different particle size
di stributi ons aofcoppbkndr af, thetpresent inwesiisgai nPyefryredrdad Wy edbser o 60

gﬂblt abllgt s. T%@nerally RRLLT 5L ef Sht Al FOfmgt h@sabbgtsm@ AyyaEy i zed in
abl e

(all particle size in nPEPbfg§ the hydrochloride Sa g@'Eégscompo%Rﬁﬁlﬁgs
90% Less 20 thilsotinvention fdmm pharmaceufimally acceptaBbhanacid andikan

70B 5 3f%s§ add1t101314s§%ts with a vﬁ%egvarlety1§£8organ1c J&?

2.8

16. 0 ingyggnic acigs P bases-ﬁﬂg(%nclude 5%% phy31ologﬁg?%}y
38.9 17 afc2btable748lts which 218 often usefi0if pharmaceutiXalb
%iHG 7%§emlstry 3s8ch salts arét-dlso part of fRid 1nvent§é%(5

di ssol uti on dA¥Ricsl| éEPEBa‘P%C @ﬁb}ésadtﬁfcﬂa§°p5p§'5‘o?liﬁges§bts m%ld“%eor t hese

seven g k Iom&d&obﬁbhatedhyﬂr@nédidﬁﬂnnUn;c, sul fugieenphospherial | owi ng

tabl e. hypophosphoric and the like. Salts derived from organic
acids, such as aliphatic mono and dicarboxylic acids,
phenyl substituted alkanoic acids, hydroxyalkanoic and
hydroxyalkandioic acids, aromatic acids, aliphatic and

15 aromatic sulfonic acids, may also be used. Such
pharmaceutically acceptable salts thus include acetate,
phenylacetate, trifluoroacetate, acrylate, ascorbate,
benzoate, chlorobenzoate, dinitrobenzoate, hydroxybenzoate,
methoxybenzoate, methylbenzoate, o-acetoxybenzoate,

20 naphthalene-2-benzoate, bromide, isobutyrate,
phenylbutyrate, B-hydroxybutyrate, butyne-1,4-dioate,
hexyne-1,4-diocate, caprate, caprylate, chloride, cinnamate,
citrate, formate, fumarate, glycollate, heptanoate,
hippurate, lactate, malate, maleate, hydroxymaleate,

25 malonate, mandelate, mesylate, nicotinate, isonicotinate,
nitrate, oxalate, phthalate, teraphthalate, phosphate,
monohydrogenphosphate, dihydrogenphosphate, metaphosphate,
pyrophosphate, propiolate, propionate, phenylpropionate,
salicylate, sebacate, succinate, suberate, sulfate,

30 bisulfate, pyrosulfate, sulfite, bisulfite, sulfonate,
benzene-sulfonate, p-bromophenylsulfonate,
chlorobenzenesulfonate, ethanesulfonate, 2-
hydroxyethanesulfonate, methanesulfonate, naphthalene-1-
sulfonate, naphthalene-2-sulfonate, p-toluenesulfonate,

35 xylenesulfonate, tartarate, and the like. Of course, the
pfeferred salt is the hydrochloride salt.
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- 18 - Tabl e 15 %

Di ssol ved - Ral oxi fene Hydrochl ori de

Lot Nunmber 5 70B 70E 70F 71B 71D 71G
71H Ti ne (M n) 10 76 81 - 73 76 -
75 61 WP 7B5571 20 94 96 91 93  PCBAS970425935
91 30 98 99 95 98 57 91 88 95

45 99 99 97 99 97 97 98 As with
the previous set of particle size distributions, 15 t he conparabl e

di ssol ution profiles obt aiThel Bhermacrusically acosphakiie asiife addétipbut i ons

sEpporf t he rﬁng§SIE§raf§Uﬂypﬂdally forméﬂzﬁygtéfﬁtlﬂ%1d“d%mb6ﬁgatb9n G ven
the rel ationship Itro. dissolution a I Q.VIVO
absorption, it fép&M{%cﬁIWlth % ?Sﬁﬁ OE%gt%cl%f%ﬁ%ﬁaﬁT qﬂtlﬁgtFSﬁdrange
clai ned 20 in this pat®st qﬂWPP“Bﬂév@ﬁetE&ﬁ[ﬂﬂ%ﬁﬂiyqp egnsbstent in vivo

aEsorpflonfblOavadﬁfﬁnéﬂéﬁed:mgfaCbﬁfiétycég routes including okBiadgbtion, to
the role o part In tro | utl on an |
% Aﬁ:&% l subucutax éké%%PouFdléngﬁapﬁﬁcvg?Fou§n%nit

absorption, anot Spect e
operations of thEHQ%?nasaQ}ru§h95§d9@mp¢mnﬂﬁzﬂmﬂﬁenqylwrgcesﬁormn%atedthe

|oa|rtlc:et . Bt ZEr Sﬂﬁ%i&dlﬁahteat%ﬁ}l{tﬁﬁe csm.t%c&h%t o;éehhyeﬁngiltgg drug
nmol ecul e to the e Qrption.in astroinfestina

it also allows f%#é é % B%Feﬂﬂ+??l Wéi Eﬁus'g?ﬁﬂﬁbﬁflﬂﬁp%?%p of
t he tabl et0 nanuf%&tﬁhqIRIQﬂﬂﬁéessveEﬁlqm is a ehermakceutgcahecpmpositosi ze,
the variations Iébrﬁiiﬁrﬁllnfg)’an effec@ivévaénﬁfuxfte@ied Eemﬁbhﬁatof: heoARPLLPY | ate

By 9 Ot e i B AL P BRI kéér%%évﬁ%éﬁé%ﬁﬁe"
constraints, est%RHQQﬂﬂaﬂgqéan?f€¢@£#Yﬁ ampeuant @gneggrogen or progestin,
and a pharmaceutically acceptable carrier, diluent, or
15 excipient.

The total active ingredients in such
formulations comprises from 0.1% to 99.9% by weight of the
formulation. By “pharmaceutically acceptable® it is meant
the carrier, diluent, excipients and salt must be

20 compatible with the other ingredients of the formulation,
and not deleterious to the recipient thereof.

Pharmaceutical formulations of the present
invention can be prepared by procedures known in the art
using well known and readily available ingredients. For

25 example, the compounds of formula I, with or without an
estrogen or progestin compound, can be formulated with
common excipients, diluents, or carriers, and formed into
tablets, capsules, suspensions, powders, and the like.
Examples of excipients, diluents, and carriers that are

30 suitable for such formulations include the following:
fillers and extenders such as starch, sugars, mannitol, and
silicic derivatives; binding agents such as carboxymethyl
cellulose and other cellulose derivatives, alginates,
gelatinf and polyvinyl-pyrrolidone; moisturizing agents

35 such as glycerol; disintegrating agents such as calcium
carbonate, sodium bicarbonate and cross-linked povidone
(cross povidone)}; agents for retarding dissolution such as



35 dictated in the manuf acturing ticket for routine | ot

manuf acture. The granul ation step is conmon to many tabl et and
capsul e manufacturing operations and is WO 97/ 35571

PCT/ US97/ 04259 - 19 - typically
driven by the addition.of water to bring about t he desired endpoint
of the granul avegmssA downstream unit oper ati on depen®GWUSIHeAIS] he
granul ation endpoint is the mllin f the dried granulation and the
resulting particle 5 size distribution“obtained on the granulation. It
has been di scovered that ‘the incomng particle size of the active

i ngredi ent al ggamwififdci;s reberpkionnaéeceberatdrs. siuch as quatgrsarybuti on of

the dry m |l ed, ao0l:QfPakBs Baémaguijf'ééé'gactlve aﬁrﬁ'%u's%EhOB% cEQ{rla fixed
wat er quantlty, a _coar ser 8 on wll uIt fi Si ze

distri i neg
di stribution cflcohol, PPIJré'SGF age| $Rd E’Q‘F%é‘l é"? 853F| neagsﬁf Y&t on
di stribution ceardicad tsachoas gaahmhaammrbénmnatm padr lubricantensvuoh of

| ndi vi dual tablet, wei 9*&%1@&%“Qn&hﬁa§9£@iﬁ§%&%rate, andtt 881i&hus the

narrow particle size ‘constralnts previously 15 menti oned have al so
resul ted in mBQhetnd glyceds - nore anenabl e to automation by
reduci ng the variati ons the weimpbunds alsc exan rbed fdumiulgtedeagr ebikats on

step and prodyel NG, ditons for BbhlEH; GhENMERS LiniA3L3BRIGAM bA! s

distribution to preve ej ection of tab]ets urlng
due to 20 Lﬁfa?dtté;ﬁ%bla@PFQBFéPtﬁefﬁﬁtParenteml administrafa Br
i nvention al scexpinliglebymihiedmustular, submedneoushion unngavemmﬂnds of

Fornula I. Such uses Aadmbns&gg 00 Bl AUeh S 6QP Vel §u1Eé8a£b“9 o
pr event breast™ bi fing uterlneflbr03|s | i{-}g%

endomet ri osi s, famrladien a§ §BFEﬁ1‘-Eﬁ6I’é§}%§%ﬁ dosage forms' an
herein, the terne "RirmQatienanedit be so comsaitsitad dmagnthel remp@ﬂad of

fornula | wh'(*hés%éﬁﬁg%bﬁigredient only or preferably in a particular
15 physiological location, possibly over a period of time.
The coatings, envelopes, and protective matrices may be
made, for example, from polymeric substances or waxes.
Compounds of formula I, alone or in combination
with another pharmaceutical agent, generally will be
20 administered in a convenient formulation. The following .
formulation examples only are illustrative and are not
intended to limit the scope of the present invention.

I’ ESSI on

Formulations
25 In the formulations which follow, raloxifene HC1
has a particulate size as set out by the invention.

Formulation 1: Gelatin Capsules

Hard gelatin capsules are prepared using the following:

30
Ingredient Quantity (mg/capsule)
Raloxifene HCl 10.0 - 1000
Starch, NF 0 - 650
Starch flowable powder 0 - 650

Silicone fluid 350 centistokes 0 - 15




of alleviating the synptons of the various pathol ogi cal condi ti ons
herein descri bed. The specific dose of a 30 conpound adm ni stered
according to this invention will, of course, be determ ned by the
particul ar circunstances surroundi ng the case including, for

exanpl e, the conpound adm nistered, the route of admnistration, the
state of WPSTRH7bf the patient, and the pathol ogi cal conBFVPEHSP ng
35 treated. A typical daily dose will cotain a nontoxic dosage

| evel of from about 10.0 ng to about 1000 ng/ day of WO

97/ 35571 PCT/ US97/ 04259

- 20 - a conpoundTBe EaEmplalsion ghRvenmeynbeprbragerddiriaily doses
gene&allyhmﬁlehﬁmﬁﬁmahgbowitEOtmg féagdnanle15@fﬁgtdans provided. f
Besi des the hydrochl ori de,s f%g%% t tion form
phar maceut i cal | y accept ab e@é%%%lé o %qbégepggﬁﬁ annég é%‘t h a w de
vari ety of orgadf@rgddents b91?%brgan|c aci ds and bases and incl ude the

physi ol ogizal | y acceptabl e salts which are often used in
pharmaceutical g 1a€k st rypapticdy salts are also part of this

i nvention. yprcal Thorganic acids used to formsuch salts include
10 hydrobr om-c h_\Lr’lI’ alodic nitric cul furic nhncnhnrl C

hypophosphorl c and the Ii kg rggiéﬁt derived from ag;’tl]_l mg/tab®Etfls, such
as aliphatic 0.and_di ca]aé Xyl'rc acrds, pﬁenyi u'gsﬁ"'f'éﬂ—l
al kanoi ¢ aci ds 8?‘65??3? | c and hydr oxyal kafid? of 4 ds,

aromati c aci ds, Cellphaséc mhchrdSrystalddaneati c sul f oni c2@@i€s,65my aI so be
used. Such si1PRarNaLeKi &€l fumedrcept abl e salts thufginclgege acetate,
phenyl acetate, trifl uor oacetate, acr yI ate, ascorbate, benzoat e,

chl or obenzoat e =k ~FVIZY: o sibadshonzoat e
nmet hyl benzoat e, o0-acet oxybenzoate napht haI ene- 2- benzoate brom de,

i sobutyrat e, h rat e, ryr roxybut yra
but yne- 1, 4 dlange Qoﬁggnegky'are bﬂé déh Xg co pregéeé to form tablets.

Alternatively, tablets each containing 2.5 -
1000 mg of Raloxifene are made up as follows:

Formulatjon 3: Tablets

Ingredient Quantity (mg/tablet)
Raloxifene HC1 25 - 1000
Starch : 45
Cellulose, microcrystalline 35
Polyvinylpyrrolidone _ 4
(as 10% solution in water)

Sodium carboxymethyl cellulose -4.5
Magnesium stearate 0.5
Talc

15
Raloxifene, starch, and cellulose are passed

through a No. 45 mesh U.S. sieve and mixed'thoroughly. The
solution of polyvinylpyrrolidone is mixed with the '
resultant powders which are then passed through a No. 14

20 mesh U.S. sieve. The granules so produced are dried at
50°-60° C and passed through a No. 18 mesh U.S. sieve. The
sodium carboxymethyl starch, magnesium stearate, and talc,



hexyne-1, 4-di oate, caprate, caprylate, chloride, cinnanmate, citrate,
formate, funmarate, glycollate, heptanoate, hi ppurate, |actate,
mal at e, mal eate, hydroxynal eate, 25 mal onat e, mandel ate, nesyl ate,

ni cotinate, isonicotinate, nitrate, oxal ate, phthal ate,

t erapht hal ate, phosphate, nonohydr ogenphosphat e, di hydr ogenphosphat e,
met aphosphat e wo 97/3ss71pyr ophosphat e, propi ol ate, propionate, PCT/USY7/04259
phenyl pr opi onat e, salicyl ate, sebacaEg su00|nate suberate, sulfate,
30 bi sul fate, pyrosulfate, sulfite, bistffit sul f onat e,

benzene-sul fonate, p-bronophenylsul fonat e, chl or obenzenesul f onat e,
et hanesul f onat pre®iously passeft Ghyoubhnasef oftit @, S netiewess @xieorhes,

napht hal ene-1-59geq to Stild (H}:%txﬁxle'%aﬂhfibﬁ| eferdr SH{ONAl @re compressed
p-t ol uenesul f onat e, 35 Brer él enesul f ona tarate, and the like. O

course, the ©°na hine tF’syiLﬁiSh%il? &% ori de salt.

WO 97/ 35571 Suspensions each containind@/IUSO7/00M2Dg of

- 21 - cament 11_{')% Ri2GERECHEL CRAAY %CMIQQJSE acid addition
salts are typi caﬁ r?orrrecie y reacting a conpound formula | with
an equi nol ar or excess amount of acid. The conmpounds of
this inventio i :  Sm@pensionsed by a variety of routes including
oral, rectal, transdermal , subucut aneus, intravenous,

i ntranuscul ar ;—ang rnrranasar . These conpounas prererapry are

f or mul at ed priorIpgreds i Il be
deci ded by theRaié,emjéﬁxg gylysi ci an. Thus, another aspetgt-10000 m@f the

present invent on S a harna ica sition rising an
effective am)u%? r?pxgmr? ;L hﬁ?%% or 5(51) pfiar maceutical ly

accept abl e sal $Yt¢:ér eof optionally cont ai ni ng art &% @& i ve anount

of estrogen orgmmta.ﬁd solutionand a pharmaceutical |y gamepiabl e
carrier, dil uelpié,l or 15 exci pi ent. q.v

Color : g.v.
Purified water to . 5 mL

10 The medicament is passed through a No. 45 mesh U.S. sieve
and mixed with the sodium cérboxymethyl cellulose and syrup
to form a smooth paste. The benzoic acid solution,
flavor, and color are diluted with some of the water and
added, with stirring. Sufficient water is then added to -

15 produce the required volume,

An aeroscl solution is prepared containing the following

ingredients:

20 Formulation 5: Aerosol

Ingredient Quantity (% by
weight)
Raloxifene HC1l 0.25
Ethanol 25.75

Progellant 22 (Chlorodifluoromethane) 70.00



The total active i ngredients in such fornmul ati ons conprises from

0.1%to 99.9% by wei ght of the formul ati on. By "pharmaceutically
acceptable” it is nmeant the carrier, diluent, excipients and salt
must be 20 conpatible with the other ingredients of the fornulation,
and not del eterious to the recipient thereof. : -
Phar maceuti cal W8PH#5&t i ons of the present i nvention cafCHESYIO45% ed
by procedures known in the art using,well known and readily

avai l abl e ingredients. For 25 exanpl e, the conpounds of formula I, with
or without an estroaglen- or ‘progestin congound, can be fornulated with
common exci pi ents, dil ueft&loXdfeng: isemixednvithrefdipiok @nd the mixsuses,

capsul es, suzpleaéeiiecmsr,o powtatdonabd the brépellant 22,_E>titiailrl|e@!f5 tof 30°hc,

exci pients, di t i.er aat . are . t for. suc

formul ations ing %d%""’% e fol %vﬁgné:_wﬂlg& ?lgﬁ'%?'s %\Hc? g‘)%quﬁ &s 2TERt as

starch, sugars, 1Felfift died g2 stainlessi eteeleronimingss angi ddilngedgwits

such as carboxyseé hydmaining peepklbase. anthetVelve alditsoaeedehenaki ¥esq

al gi nat es, to 98l a:fdrﬂ: ?fé@ pol yvi nyl - pyrrolidone; noisturizing agents
g? ycerol §i ’

35 such as S ntegrating agents such as cal ci um

carbonat e, sodi um bi carbonate and cross-|inked povi done (cross

povi done) ; agen$wpgayitdtiasdiang gresaledi /9 SSIbwdS -~ WO
97/ 35571 PCT/ US97/ 04259

- 22 - araffin, resorption accelerators such as quaternary
anmoni unf‘eonpom&eézacﬁPpﬁoﬁb‘é?ﬁ%e%uch as cetyl al cohol ,
pol ysorbate 80, qglycerol nopnostearate; adsorptive carriers such as
kaol in and bentonite; andI I ubrdi%%rét S such 5 as talc, calcram and

magnesi um st earate, and sot9'F pol yet hyl gl yé@iantaty
The conpounds alsa _can be formilated as el xirs{mg/suppository)

Raloxifene HC1 250
Saturated fattx acid glxcerides 2‘000

Raloxifene is passed through a No. 60 mesh U.S.
sieve and suspended in the saturated fatty acid glycerides
15 previously melted using the minimal necessary heat. The
mixture is then poured into a suppository mold of nominal 2
g capacity and allowed to cool.

An intravenous formulation is prepared as follows:
20

Formulation 7: Intravenous Solution

Ingredient Quantity
Raloxifene HC1 50 mg
Isotonic saline 1,000 mL

M

The solution of Raloxifene is intravenously
25 administered to a patient at a rate of about 1 mL per
minute.



or solutions for convenient oral admnistration or as sol-utions
appropriate for parenteral admnistration, for 10 exanpl e, by

i ntramuscul ar, subcut aneous or intravenous routes. Additionally, the
conpounds are well suited to formul ati on as sustained rel ease dosage
forms and the |ike. The fornul ati ons can be so constituted that they
rel ease wo drsssmit i ve i ngredient only or preferably in aBRcAUSPTREY 15
physi ol ogi cal |ocation, possibly over a pei'qg of tine. The
coatings, envel opes, and protective nmatrices nmay be made, for

exanpl e, from polyneric substances or waxes. Conmpounds of
fornula |, al ghexmulationodbi nGpmbanation Capsyleadot her phar maceuti cal

agent, generally will be 20 adm nistered in a convenient fornulation.

The fol |l ow ng fFormotatr T om exanpres oy are rf1ustrative and are not
i ntended to Iﬂ&.ﬂlﬂi@ifﬂ_he_pwsam—%%gﬁmmawle)
Formul ati ons 2%1oxifene HC1 | n the fornul ati ons wiaxh foll ow, ral oxifene
HCl hasPa articulate size as set out by the Hpvention. _

Fornul ation 1: ’E%%ft’i% Capsul es Hard gel atin capsul es are prepared
using the fol |Zwiged 80101 | ngr edi ent 50 Quantity
(nmg/ capsul e) gtarch R&lgexi f ene HC 117.50 10.0 - 1000
Starch, NF v . 0 - 650 2 Starch fl owabl e
powder Silicon Oil o . @50 Silicone fldid 350 centistokes

0 - 15 Tween 80 WO 97/ 35571 0.50 C
PCT/ US97/ 0425%ap-0-5i1 : - B35

The formul ati

Formulation 9: Combination Capsule II

Ingredient Quantity (mg/capsule)
Raloxifene HC1 ' 50
Norethylnodrel 5
Avicel pH 101 : 82.50
Starch 1500 90
Silicon 0il | 2
Tween 80 0.50

Sy e VO O ——

Formulation 10: Combination Tablet

Ingredient __Quantity (mg/capsule)
Raloxifene HC1 50
Premarin 1
Corn Starch NF 50
Povidone, K29-32 6
Avicel pH 101 41.50
Avicel pH 102 136.50
Crospovidone XL10 2.50
Magnesium Stearate 0.50
Cab-0-Sil 0.50

10



conpliance with the reasonabl e variations provided. : A
tablet formulation is prepared using the I ngredients below. 5
Formul ation 2: Tablets | ngr edi ent Quantity
(nmg/ tablet) Ral oxi f ene HC 2.5 - 1000

Cel lul'ose, microcrystalline 200 - 650 - Silicon dioxide,
f unmed WO9735571 10 - 650 Stearic acid PCT/US97/04259
5- 15 The conponents are bl endeg,and conpressed to form
tablets. 10 Alternatively, tablets each containing 2.5 -
1000 ng of Ral oxifene are made up” as follows: Formul ation 3:

Tabl ets Formulation 1} ngredi ent : Quantity (ng/tablet)
Ral oxi f ene HC 25 - 1000 Starch

45 Cel lulose, mg¢rocrystalline . 39
Pol yvi nyl pyr r oH-eere——Rdrecien Ingredies : Qpantity (mgfcapsuled \iion in
wat er) ShRdloxi femddgiet hyl cel | ul ose 60-150 4.5

Magnesi um st ear gt govinvl {d 0.5 7dal c
1 15 Eyviny F%f%;g]i‘ler?g,e starch, and cell ullgsegare passed
through a No. 4Bokgsprkate &3 eve and mixed thoroughl y2-3he sol ution
of pol yvi nyl pyr Lattdeseantsydtouwsd Wi th the regght gpt powders which
are then passede{fsoupiy, . 14 20 mesh U.S. sieye.- The granul es so
produced are dr(r:ed at | Red 0 5Q[,err]-60[err] C and pggéfe’d t hrough a No. 18
mesh U.S. sieve. Pghevinylpyrroddd@Recar boxynet hyl starch, nagnesium

stearate, and t8tearic Acid ' 5.25
Magnesium Stearate - 2.63

5 The mixture of raloxifene HC1l, lactose, and a portion
of the cross-linked polyvinylpyrrolidone is granulated with
an aqueous solution of the polyvinylpyrrolidone and
polysorbate 80. The granules are dried, reduced to a
suitable size, and mixed with stearic acid, magnesium

10 stearate, and remaining cross-linked polyvinylpyrrolidone.
The mixture is compressed into individual tablets.

Formulation 12:

Ingredient Quantity (mg/capsule)
Raloxifene HC1 60~-150
Polyvinylpyrrolidone 15.75
Polysorbate 80 5.75
Lactose Anhydrous 132.06
Dextrose 132.06
Cross-linked 31.5

polyvinylpyrrolidone
Stearic Acid 5.25
Magnesium Stearate 2.63

15
The mixture of raloxifene HCl, lactose anhydrous,
dextrose, and a portion of the cross-linked



VO 97/ 35571 PCT/ US97/ 04259

- 24 - previously passed through a No. 60 U S. sieve, are then
added to the granul es which, after m xing, are conpressed on a
tabl et machine to yield tablets. Suspensi ons each
containing 0.1 - 1000 ng of 5 medi canent per 5 nl dose are made as -
foll ows: woor3semnul ati on 4: Suspensi ons PCT/USPTI¥2S89d i ent
Quantity (nmg/5 m) Ral oxi f ene HCl 0.1 -
1000 ny Sodi um car boxynet hyl cel 1 Tl 98¢ 50 ny

Syrup ) . 1.25 ng Benzoic acid
sol uti on polyv1nylpyrrolldon6 18 gtanulated Rfimloran alcoholic

gu¥|f|ed VVatersv.gutlon of polyv;nylpyrrolldoneE?ﬁﬁ_po¥ﬂ§orﬂgt¥h80nedlCanent

i s passed thr cakgnlago axes drdef, reduged ke a suitahle siged fndnmikedsodi um
car boxynet hyl ﬁiaiﬂ uﬁﬁiﬁsam %xtéuaate, sted®id (Hd]il(ia, smbtderpiating ¢hess-

benzoic acid sp d l; it me of
the wate and éﬂ&@&nY%PYE%X?%??ﬁﬁg 9%{ %&gﬁggﬁgtggmﬁkgpﬁeﬁ added
to 15 prodlmnotﬂnﬂuwa@uﬁﬂeuabéenﬁe An aerosol solution is
prepared containing the follow ng I ngredi ents: 20 For nmul ati on

5: Aerosol rmulation 13 :

Ingredient Quantity (mg/capsule)
Raloxifene HCl 60-150
Hydroxypropyl Cellulose 16.00
Sodium Laurylsulfate 10.00
Dextrose 154.00
Cross-linked sodium 16.00

carboxymethylcellulose
Magnesium Stearate 4.00

10
‘The mixture of raloxifene HCl, dextrose, and

cross-linked sodium carboxymethylcellulose is granulated
with an aqueous solution of hydroxypropyl cellulose and
sodium laurylsulfate. The granules are dried, reduced to a

15 suitable size, and mixed with magnesium stearate. The
mixture is compressed into individual tablets.



I ngr.edi ent Quantity (% by

wei ght) Ral oxi f ene HC 0. 25
Et hanol 25.75 Propel | ant 22
(Chl or odi f | uor omet hane) 70. 00 WO 97/ 35571
PCT/ US97/ 04259 - 25 - -
Ral oxi fene is nmwo¥3%8Mh et hanol and the mixture added PEHUSIHMIPi on
of the propellant 22, cooled to 30 C, - g9and transferred to a filling
devi ce. The required anmount is then fTed to a stainless steel
container and diluted with 5 ° the remaining propellant. The valve
units are then fEexmullation 14:to the container.- Suppositories are
prepared as foll ows: 10 Forrmul ati on 6: Suppositories
| ngr edi ent ntrt .
(ng/supposi tory)__——ﬁﬂ!ﬁ&%y!-!f‘! Quantity (mg/capsuleioy
Saturated fatty re&lskiiememHoles 2, 000 30.00 Ral oxi f ene
s passed throu Q§§ U. S si eve angygugpended in the
sat ur at ed fattygg%‘?tdg\%f ypg“g‘i eslas

Lactose, Hydrous spray 36.00

Dried

Polyvinylpyrrolidone 12.00

Polysorbate 80 2.40

Cross-linked 14.40

polyvinylpyrrolidone
Magnesium Stearate 1.20

The mixture of raloxifene HCl, lactose anhydrous,

5 spray-dried hydrous lactose, and a portion of the cross-
linked polyvinylpyrrolidone is granulated with an aqueous
solution of polyvinylpyrrolidone and polysorbate 80. The
granules are dried, reduced to a suitable size, and mixed
with magnesium stearate and remaining cross-linked

10 polyvinylpyrrolidone. The mixture is compressed into
individual tablets yielding a tablet weight of 240 mg. ‘

Eormulation 15:

— . Ingredient __Quantity (mg/capsule)
Raloxifene HCl 30.00

Lactose Anhydrous 160.00
Hydroxypropyl Cellulose 11.00

Poloxamer 7.00
Cross-linked sodium 23.00

carboxymethylcellulose
Stearic Acid 2.00
Magnesium Stearate 4.00

15 .
The mixture of raloxifene HCl, anhydrous lactose, and

cross-linked sodium carboxymethylcellulose is granulated



15 prévi ously nelted using the m ninmal necessary heat. The

m xture is then poured into a suppository nold of nomnal 2 g
capacity and allowed to cool. An intravenous formulation is
prepared as follows: 20 Forrmul ation 7: Intravenous Sol ution
| ngr edi ent Quantity Ral oxi f ene HG -
50 ny wWoR7887¢ sal | ne 1, 000 nlL PCI/US97/04259
The solution of Raloxifene is |ntravenou§l 25 adnm ni stered to a
patient at a rate of about 1 niL per nut e. WO
97/ 35571 PCT/ US97/ 04259
- 26 - w1ﬂ%0hmubaueon58501ﬁbﬁ¢mrmﬁiunid&amaﬂ enkd hydroxypropyl
|589r edi ent Pr e c%llulose@a%ét YriAT{ £aPSH Qrieq, redB@EﬁXtEeQesxli%? ?_| 101
| Avi

50 StaESWETSGGd mixed with stearic acid and1T§g§831um ste@;¢;%on al
2 TweerrtB0mixture is then compressed into ind@v$6ual tabléadh- O Sil
0.25 5 yielding a tablet weight of 240 mg. -

Formulation 16:

Ingredient Quantity (mg/capsule)

Raloxifene HCl 30.00 '

Lactose 89.00

Dextrose 89.00

Hydroxypropyl 10.00

methylcellulose

Sodium Laurylsulfate 5.00

Cross-linked sodium 12.00

polyvinylpyrrolidone
Stearic Acid 5.00
10 The mixture of raloxifene HCl, lactose, dextrose, and

cross-linked polyvinylpyrrolidone is granulated with an
aqueous solution of hydroxypropyl methylcellulose and
sodium laurylsulfate. The granules are dried, reduced to a
suitable size, and mixed with the stearic acid. The

15 mixture is then compressed into. individual tablets yielding
a tablet weight of 240 mg.

Formulation 17:

Ingredient Quantity {mg/capsule)
Raloxifene HC1 60.00
Lactose Anhydrous 156.00
Polyvinylpyrrolidone 7.20
Polysorbate 80 7.20
Cross-linked sodium 7.20

polyvinylpyrrolidone

Magnesium Stearate 2.40



Formul ation 9: Conbi nati on Capsule Il 5 | ngr edi ent

Quantity (ng/capsul e) Ral oxi f ene HC 50
Nor et hyl nodr el 5 Avi cel pH 101
82.50 Starch 1500 90 Silicon O
2 Tween 80 . 0.50 : For mul at i o
10: Conbi nat i onWDERI38871 | ngr edi ent ?YW%””
(mg/ capsul e) Ral oxi f ene HC - 31 - 50
Premarin 1 Corn Starch NF
50 Povi done, K29-32 ; ’ 6 Avi cel pH 101
41. 50 Avi cel pH 102 - 136. 50
Cr ospovi done XL10 _ The mixture of raloxifén®0HCI, lacbbgeecanhwaShes atrel
3&?87/35571 c}“)é%ggg—linked polyvinylpyrrolidone isPEf%ﬁggﬁyﬁiggﬁFh an
- 27 - aqueous solution of polyvinylpyrrolidone and polysorbate

5 80. The granules are dried, reduced to a suitable size,

and mixed with magnesium stearate. The mixture is then
compressed into individual tablets yielding a tablet weight

of 240 mg.
1o Formulation 18:

Ingredient _Quantity (mg/capsule)
Raloxifene HCl 60.00
Lactose Anhydrous 120.00
Lactose, hydrous spray- 30.00
dried
Polyvinylpyrrolidone 12.00
Polysorbate 80 2.40
Cross-linked sodium 14.40

polyvinylpyrrolidone
Magnesium Stearate ' 1.20

The mixfture of raloxifene HCl, lactose anhydrous,
spray-dried hydrous lactose, and a portion of the cross-
15 . linked polyvinylpyrrolidone is granulated with an agueous
solution of polyvinylpyrrolidone and polysorbate 80. The
granules are dried, reduced to a suitable size, and mixed
with magnesium stearate and remaining cross-linked
polyvinylpyrrolidone. The mixture is then compressed into
20 individual tablets yielding a tablet weight of 240 mg. |



Fornulatibn 11: I ngr edi ent Quantity

(ng/ capsul e) Ral oxi f ene HC 60- 150
Pol yvi nyl pyrrol i done 15. 75 Pol ysor bate 80
5.25 Lact ose Anhydrous 264. 62
Cross-1inked 31.5 pol yvi nyl pyrrol i done
Stearic Acid woO973s571 5.25 Magnesi \ROTAISZO42S%
2.63 5 The m xture of ranfoEEe_HG , lactose, and a portion
of the cross-linked polyvinylpyrrolidone i3“granulated with an
aqueous sol ution of the polyvinyl pyrrolidone and pol ysorbate 80. The
granul es are dEeemulateibmddto a suitabl e size, and m xed with
stearic acid, nmagnesium 10 stearate, and renalnlng cross-1inked
polyvinylpyrruiidune. The T xture 5 _conpressed T o Tdrvrdual
tabl et s. ——FEor ningredient. Quantity (mg/eapswke)
Quantity (ng/cggmb&fﬁene Hcl Ral oxifene HC 60.00 60- 150
PonV|nyIpyrr |doq: 15. 75 goé sorbate 80
5.75 %%hydrous 133: Dext r ose
132. 06 xtoedd nked 733005
pol yvi nyl pyr r oy gkeid&propylr Stearic Acid 7.00 5.25
Nhgne5|un18teaf%§ propY 2.63 15 The m xture of
ral oxi f ene HO™ Qﬁﬂ?ﬁi}%ﬁﬁﬁﬂrous dextrose, and a portion of the
cross-|li nked Polysorbate 80 4.00

Sodium Starch Glycolate 14.00

Stearic Acid 4.00

Magnesium Stearate 1.00

" The mixture of raloxifene HCl, mannitol, dextrose, and
5 sodium starch glycolate is granulated with an aqueous
solution of polysorbate 80 and hydroxypropyl
methylcellulose. The granules are dried, reduced to a
suitable size, and mixed with stearic acid and magnesium
stearate. The mixture is then compressed into individual

10 tablets yvielding a tablet weight of 240 mg.

Formulation 20:
Ingredient _ _Quantity (mg/capsule)
Raloxifene HCl 150.00
Lactose Anhydrous 41.00
Lactose, hydrous spray- 10.25
dried
Polyvinylpyrrolidone 11.50
Polysorbate 80 2.30
Cross-linked sodium 13.80
polyvinylpyrrolidone

Magnesium Stearate 1.15

15 The mixture of raloxifene HCl, anhydrous

lactose, hydrous spray-dried lactose, and a portion of the



WO 97/ 35571 | PCT/ US97/ 04259

- 28 - pol yvi nyl pyrrolidone is granulated with an al coholic

sol ution of polyvinyl pyrrolidone and pol ysorbate 80. The granul es
are dried, reduced to a suitable size, and m xed wi t h magnesi um
stearate, stearic acid, and remaining cross- 5 | i nked -
pol yvi nyl pyrr ol woomass7t The mi xture is conpressed i nt o i AETUST 94359
tabl ets. Fornul ation 13: - 33 - | ngr edi ent

Quantity (ng/capsul e) Ral oxi f ene HC 60- 150
Hydr oxypr opyl Cell ul ose 3 y 16. 00 Sodi um Lauryl sul fate
10. 00 Dextrmosgse linked polyvinylpyrrolidone is ¢gggngbated with an

Cross-linked sodid#fous solution of polyvitnAPyrrolidone and polysorbate

car boxymet hyl cel | ul O%’E‘ I\/agnes;élm %ear %}E‘e a . . 4. 00
10 80. "FRe FTRPUIES AITT A% et HCPE HRXP  BeE ARy size.
cross-linked sodinghmixedowyhethgdnesiun cearatgr andl bhedremaining ¢tosar
aqueous sof ution jQfkedY BLFYPAPPM risliddmse afd mixtureSP4li¢Hen _

| auryl sul fate. The granules are.drjed reduisd to a ig. suitabl e size,
and mixed with RYREEPERASIRLY ARAIvIdpal tablety; yiglding & ffhials stpighto

i ndi vi dual tabl etfs230 mg.

rmulation 2

10
Ingredient Quantity (mg/capsule)
Raloxifene HC1l 150.00
Lactose, hydrous spray- 56.00
dried
Polyvinylpyrrolidone 7.00
Polysorbate 80 1.20
Cross-linked sodium ) 13.80
polyvinylpyrrolidone
Magnesium Stearate 2.00
The mixture of raloxifene HC1l, hydrous spray-dried
lactose, and a portion of the cross-linked
polyvinylpyrrolidone is granulated with an aqueous solution
15 of polyvinylpyrrolidone and polysorbate 80. The granules
are dried, reduced to a suitable size and mixed with
magnesium stearate and remaining cross-linked
polyvinylpyrrolidone. The mixture is then compressed into
individual tablets yielding a tablet weight of 230 mg.
20
Formulation 22:
;ggredient Quantity (mg/capsule)
Raloxifene HC1 150.00
Lactose, anhydrous 52.40
Polyvinylpyrrolidone 11.50
Polysorbate 80 4.60

Polyethylene Glyceol 8000 11.50



VO 97/ 35571 PCT/ US97/ 04259

- 29 - Formul ati on 14: ' | ngr edi ent

Quantity (ng/capsul e) Ral oxi f ene HC 30. 00
Lact ose Anhydrous 144. 00 Lact ose, Hydrous spray
36. 00 Dried Pol yvi nyl pyrrol i done 12. 00-
Pol ysor bat e 8(W0 9735571 2.40 Cross | | rRGIAIS97/04259

14. 40 pol yvi nyl pyrrol i done gne3| um St ear at e

1.20 The mixture of ral oxifen | act ose anhydrous, 5
spray-dried hydrous | actose,. and a portion of the Cross- | i nked

pol yvinyl pyrrolidone is granulated with an aqueous sol ution of

pol yvinyl pyrroli don@hé%%ﬁ’éﬁﬂ'@%@g&qfegaeﬂm and AHRAMIAS qra%tg)rs'ee.dts

reduced to a suitable sjze magnesi um st earate and

remai ni ng cr osgTPPRkEEEd rith %IWWp?PFBﬂ%r@f PW@%@&% &0 gnd

conpressed i nt polyvinylpycholiidisale .t afhet grgnelels nrrea daiddt nedugleld b 240
F I t

Cpantltys(ng/ Qﬁ§y+@-écgﬁég5 anq le d w1EP the ﬂgﬁfgkﬁylene glycol 8038 00

ene
Lact ose Anhydr3 € mixture is then compreggegginto md’l’&/’d@"&@y;’ﬁa@éﬂisml | ul ose
11.00 Ppiekdimy a tablet weight of 230 mg.

Cross-|inked sodi um 23. 00

car boxynet hyl cel | ul ose
Capsules may be prepared using the ingredients and

10 procedures as described below: ;

Formulation 23:
Ingredient Quantity (mg/capsule)
Raloxifene HC1l 30.00
Lactose, hydrous spray-dried 178.30
Sodium laurylsulfate 4.60
Cross-linked 9.20
polyvinylpyrrolidone

Hydroxypropyl 6.90
methylcellulose
Colloidal Silicon Dioxide : 1.00

15 The mixture of raloxifene HCl, hydrous spray-dried

lactose, and cross-linked polyvinylpyrrolidone is
granulated with an agueous solution of sodium laurylsulfate
and hydroxypropyl methylcellulose. The granules are dried,
reduced to a suitable size, and mixed with colloidal

20 silicon dioxide. This mixture is then filled into Size 3
hard-shell gelatin capsules utilizing conventional
encapsulating equipment, with each capsule containing 230
mg of the final mixture.



Stearic Acid 2.00 Magnesi um St ear at e

4.00 15 The m xture of ral oxi fene HO, anhydrous | actose, and
cross-1linked sodi um carboxynet hyl cel | ul ose i s granul at ed WO
97/ 35571 PCT/ US97/ 04259

- 30 - wi th an aqueous sol ution of pol oxanmer and hydro B

cel lul ose. The YPAAESZ5 are dried, reduced to a suitable 42<§?|d

m xed with stearic acid and nagnesiun1stear
conpressed into individual tablets 5

The m xture |s t hen

ylelaing a tablet weight of 240

ny. Fornul ati on_16: I ngr edi ent Quantity
(nmg/ capsul e)  Formulgkisniddie HC - 30. 00

Lact ose 89. 00 Dextrose

89. 00 droxypro I .. 10. 00

nethylcellulogw yp ) 1 uantit mg/capsule)
Cross-1linked soBaloxifene HC1 12.00 GpoDQV|nyIpyrroI|done

Stearic Acid Lactose, h¥Frous spray-driad00
ral oxi fene HO , ct ose, xtrosée, and
ponV|nyIpyrroI$8 +HF|¥P with an
Cross- llnked
polyvinylpyrrolidone
Hydroxypropyl
methylcellulose

Colloidal Silicon Dioxide

The mixture of raloxifene HC1,
and cross-linked polyvinylpyrrolidone is

5 lactose,

10 48.30 The m xture of
Cross- |2ked
9.20
6.90
1.00

hydrous spray-dried

granulated with an aqueous solution of sodium laurylsulfate

and hydroxypropyl methylcellulose.

The granules are dried,

reduced to a suitable size, and mixed with colloidal

silicon dioxide.

This mixture is then filled into Size 3

10 hard-shell gelatin capsules utilizing conventional
encapsulating equipment, with each capsule containing 230

mg of the final mixture.

Formulation 25:

15
Ingredient Quantity (mg/capsule)

Raloxifene HC1
hydrous spray-dried
Sodium laurylsulfate

Lactose,

Cross-linked
polyvinylpyrrolidone
Hydroxypropyl
methylcellulose
Colloidal Silicon Dioxide

150.00
58.30
4.60
9.20

6.90

1.00

The mixture of raloxifene HCl, hydrous spray-dried

lactose,

and cross-linked polyvinylpyrrolidone is

granulated with an aqueous solution of sodium laurylsulfate



aquedus 56I ution of hydroxypr opyl' met hyl cel | ul ose and sodi um

| auryl sul fate. The granules are dried, reduced to a sui tabl e size,
and m xed with .the stearic acid. The 15 m xture is then conpressed into
i ndi vi dual tablets yielding a tabl et weight of 240 ny.

Formul ation 17: I ngr edi ent Quantity -
(nmg/ capsul e) wo93ssRal oxi f ene HO 6 OP@IIUS97/04259

Lact ose Anhydrous 156. (_)5% _ Pol yvi nyl pyrrol i done

7. 20 Pol ysor bate 80 7. 20

Cross-1inked sodi um . 7.20 pol yvi nyl pyrrolidone

Magnesi um St eaaatiehydroxyprof:yl methylceldudOse. The granules MR Ar3En]1

PCT/ US97/ 04259 3d; The
tabl d d- h colloidal
m xture of ral o(:'.d}“e:(ralce1 T'—lo 2 T%lctaosee gr}ﬁfdr gﬁs mxﬁ o C%r oc')sls ﬁ I nked

pol yvi nyl pyrr oFiddRen| P GrifR aBU SWEFCaFe is then filled dNtA iGiror
pol yvi nyl pyrr ohagdrshahll gelatsior kaipsules uti8fzindeconeentdismadre dri ed,

reduced a s nd e S t. The
i ture Po theanbaBsfiat B equipnedtiWILkEEalh LafBUNE kAR AHL A TE
wei ght HF o Ot}ﬁﬁ fl]"“‘!LJO MiXEWES-myl at i on 18:



Ingfedieht Quantity (ng/capsure) ' Ral oxi f ene HC

60. 00 Lact ose AnhydrOUSmsmma}hsanRekme 120: 00 Lact ose,
hydr ous spray- i ed

Pol yvi nyl pyrrol i done II"I [ Pol ysor bate 80

2.40 Cross-1linked sodiu 14. 40

pol yvi nyl pyr r o WQI$HASs71 Magnesi um Stearate - PCT/USITAA25),
The m xture of raloxifene HO, |actose anhygyaus, spray-dried
hydrous | actose, and a portion of the cross- 15 | i nked

pol yvi nyl pyrrolidone is granul atéd with an aqueous sol ution of
ponV|nyIpyrrcﬂWQkﬂ&?land pol ysorbate 80. The - granul es are dried,
reduced to a suitable size, and n1xed wi th magnesi um stearate and

remai ni ng cross-|inked pY# I e; The mxture is then
conpressed into 20 |nd|V|é M% éﬁéﬂ%fjﬁé ﬁ%g a tablet weight of 240

ny. WO 97/35571
PCT/ US97/ 04259 : - 32
Fornul ati on 19: | ngr edi g4 OCH,CH,-Nuant i t
(rmg/ capsul e) Ral oxi f ene HC 60,00
Manni t ol Dext
73. 00 Fydroxypropyl o 7.00
met hyl cel | ul ose

CH

(I)

-and pharmaceutically acceptable salts and solvates thereof,

10 characterized in that the compound is in particulate form;
said particles having a mean particle size of less than
about 25 microns. '

2. The compound of Claim 1 wherein said
15 particles have a mean particle size of between about 5 and
about 20 microns.

3. The compound of Claim 1 or 2 wherein at
least about 90% of said particles have a size of less than
20 about 50 microns.

4. The compound of Claim 3 wherein at least
90% of said particles have a size of less than about 35
microns.
25
5. A compound of any of Claims 1 to 4 wherein
the compound of formula I is raloxifene hydrochloride.

-

A



Pol ysor ba.t e 80 _ 4700 Sodi um St arch
d ycol ate 14 TROSheet Has BeelRetdcédc Aci d

4. 00 Magnesi um St ear at 1.00 The
m xture of_ ral oxi f ene HC , e, and 5 sodi um st arch

glycolate is granulated with sol ution -of polysorbate 890
and hydr oxypr exxy9/3ss71 met hyl cel | ul ose. The granul es are dmPCFASITHASICed

to a suitable size, and m xed wi t_h:ié earic acid and magnesi um
stearate. The mixture is then conpressed ifto individual 10 tabl ets
yielding a tablet weight of 240-ng. For mul ati on 20:
| ngr edi ent Qsant i aycompoumpsof €)laim 5 whRehoisf ehe hiGh-
%ggrggs spray-ég%aé%ga é@9¥g599§&6 5%§rochlor%?e ﬁgvzng é&bgeantlallyL@ﬁéose’
PonV|nyIpyrrcﬁQkiﬂVén9 X-ray diffraction jpatyfrn °bta1§8?y¥bFBaF%p%®r
2. Crm—dulra,hed sodi um 13. 80
poI yV| nyg pyrrolidone Magnesi um St ear at e 1.15
The m_ xture of ral oxifene HO, anhy(}r Qus | act ose,
hydr ous spray-dried | a@tb3Be SPRCIPSortion of t he o VO
97/ 35571 (Angstroms) PCT/ USS1I004259
13.3864 71.31
9.3598 33.16
10 8.4625 2.08
7.3888 7.57
6.9907 5.80
6.6346 51.04
6.1717 29.57
15 5.9975 5.67
5.9135 9.87
5.6467 38.47
5.4773 10.54
5.2994 4.74
20 4.8680 4.03
4.7910 5.98
4.6614 57.50
4.5052 5.75
4.3701 9.03
25 4.2516 69.99
4.2059 57.64
4.1740 65.07
4.0819 12.44
3.9673 22.53
30 3.9318 . 100.00
3.8775 9.07
3.7096 33.38
3.6561 21.65
3.5576 . 3.36
35 3.5037 7.97
3.4522 , 18.02
3.4138 4,65

A,



- 33 - cross-1linked polyvinylpyrrolidone is granulated with an
aqueous sol ution of pol yJh ; ?%" sorbate 80. The
granul es are dried, reduceﬁ ' e SHISsHEET I xed with
magnesi um stearate and the SS-  SHEPLA
pol yvi nyl pyrrolidone. The mxture is then I nto -
i ndi vi dual tabMQ¥/3§57%| di ng a tabl et wei ght . PCT/USIT42S9
Forrmul ation 21: 10 I ngredi eqg _ : Quantity
(mg/ capsul e) Ral oxi f ene HC 150. 00
Lact ose, hydrous spray- - ’ 56. 00 dri ed
Pol yvi nyl pyrrol i done =~ 3.2738 7.00 - PdPy<dr bat e 80
1.20 Cross-1inked.sggvum 13. 8090
pol yvi nyl pyrrol i done gnesi um St ear ate 6.24 2.00
The m xture of ral oxifené , hydrous spray-dried "““lactose, and a
portion of the cross-|iAkB&31 pol yvi nyl pyrrol i don@-8#38 granulated with
an aqueoug solution 15 3, 9026 pol yvi nyl pyrrolidone andzpobysorbate 80. The
granul es are dried duced to a suitable size gn 6m'xed W th
magnesi um stearate and T émai ni ng cross-1inked pol'yvi nyl pyrrolidone.
The mixture is then conprB842d into i ndi vi dual ¥abPets yielding a
tabl et wei ght of 230 ny2.2904 Fornmul ati on 22: 11.95
| ngr edi ent hty (rmg/ capsul e) Ral gxjf ene HCO
150. 00 Lactose,cggﬂﬁ%%ous : SSTQ%
Pol yvi nyLByrrol i done  2.6652 11. 50 PoBy3dr bate 80
4. 60 Pol yet hyl eng ., skgzol 8000 11. %030

7. A pharmaceutical formulation comprising or

formulated using a compound as claimed in any one of Claims
15 1 to 5 and one or more pharmaceutically acceptable
carriers, diluents, or excipients.

B. 2 pharmaceutical composition comprising or
formulated using a compound according to Claim 1, or a
20 pharmaceutically acceptable salt or solvate thereof; in
combination with one or more pharmaceutically acceptable
carriers, diluents or excipients.

9. A method of enhancing bioavailability in
25 the treatment of osteoporosis with raloxifene comprising
administering an effective amount of a compound of formula
I as claimed in any one of Claims 1 to 6, or a
pharmaceutical formulation as claimed in Claims 7 or 8, to
a person in need thereof. |

30
10. A method of enhancing biocavailability in
lowering serum lipid levels with raloxifene comprising
administering an effective amount of a compound of formula
I as claimed in any one of Claims 1 to 6, or a
35 pharmaceutical formulation as claimed in Claims 7 or 8, to

a person in need thereof.

[ ——
S ——
————
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WO 97/ 35571 PCT/ US97/ 04259
- 34 - The m xture of raloxifene HO and anhydrous |actose

i's granul ated with an agueous . ate 80 and

pol yvi nyl pyrrol i done. The granul es ard ficesHEETeARBEENG| a 5 sui tabl e
size, and m xed with the pol yethyl enellgl ycoREBDBDED 4 The m xture is-

t hen conpressweobmssey i ndi vi dual table yretrding a tabrwUsItessht of

230 ng. Capsul es nay be prepagred using the ingredients and 10
procedures as descri bed bel ow Formul ati on 23:

I ngr edi ent Quantity ¢ng/capsul e) Ral oxi f ene HC

30. 00 Lact ose, hydrous metlmod didreenhancing bi¢a8aBlability iSodi um

| auryl sul fate . : d al | { s

0-50 PRSI RP T PR et vich paleia she WEfLaing

6. 90 medmindstpgingean effectdyg &"@gﬁwntsP?i BoROFPRYRg et formula

1.00 15 I as clB@mBuxinrengforealaiidleimsHO tohgdronsaspray-dri ed
lactose,g and ctoses L lkedaPOESYh WA U ¢aaSmkd in Claims 7 or 8, to

a person in need thereof.

12. An article of manufacture comprising
packaging material containing a pharmaceutical formulation,
10 said packaging material further containing labelling
indicating said pharmaceutical formulation is useful for
inhibiting a human pathology, said pharmaceutical
formulation comprising or formulated using a compound as
claimed in any of Claims 1-5.
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granul ated with an aqueous sol ution of sodiumla ryl RHPLAI’EMENT S SR
hydr oxypropyl methylcellulose. The granules are "Bébﬂ%cnpt;on €dto SF'__
sui tabl e size, and m xed with colloidal 20 sif | OBl % I@ paged .....
m xture is then filled into Size 3 har d-s eﬂ“ﬂDﬁG}, (ﬁnéfggg paged.
utilizing conventional encapsul ati ng equi ngry_gmu L capf&il’@ed
cont ai ni ng 230 nmg of the final m xture. 9?/1&'5&71.
PCT/ US97/ 04259 -1 - yTae ' 1t
Formul ation 24: | ngr edi ent -.D,u% OWEWQA\C‘\%

/ capsul e -
(ngt osg, hyZ:Ir oussgﬁFgﬁ'%ﬁ% gomfi@“%ocomaxmmgom ‘| yI sul fate
4. 60 Cr 0s §SES NMEREREOF 9.20
pol yvi nyl pyrrol i done Hydr oxypr opyl 6. 90
met hyl cel | ul ose Cofrhoé dbhvént iciprddadésdeo the flelds of 1.00

The mxtur§ of o %{]g g‘%d% <¥d5105§5§115c0rc@émqrs£§? ?é% F\’,\ﬁ"%‘f-,l tose and

cross-1inked ponV|ny pyrr §hueous
sol ution of sodiRFAZCARAPPBERE gg@pound, léh@aﬁyélﬁb%?b? o%ﬁ/m'né'{WYtGJSI ul ose.
The granul es ar exs#ifu@dfor the tre&dliist of Fagtibusbhmedstae, irditdteag, W th

col | oi dal ’]n%ll"‘]d(}@pngg%sﬂ‘% r%sqr{g XLULS !Léw& erp f| Ih* ed into Size 3

10 har d- shel I'zing conven
encapsul ati ng e®AyASHLATHY t ht%&?m@heéﬁt XS n?fﬂga mrtlcle simg of the

final m xt@ure. range which allows enhanced biocavailability and control
during the manufacturing process.

Osteoporosis describes a group of diseases which
arise from diverse etiologies, but which are characterized
by the net loss of bone mass per unit volume. The

15 consequence of this loss of bone mass and resulting bone
fracture is the failure of the skeleton to provide adequate
structural support for the body. One of the most common
types of osteoporosis is that associated with menopause.
Most women lose from about 20% to about 60% of the bone

20 mass in the trabecular compartment qf the bone within 3 to
6 vears after the cessation of menses. This rapid loss is
generally associated with an increase of bone resorption
and formation. However, the resorptive cycle is more
dominant and the result is a net loss of bone mass.

25 Osteoporosis is a common and serious disease among post-
menopausal women.

Raloxifene is now in Phase III clinical trials
for osteoporosis. Indications thus far from these trials
and other data, point to raloxifene's potential n&t only as

30 an osteoporosis therapy, but also of potential use in
lowering LDL (serum lipid) levels, inhibiting endometriosis
and uterine fibrosis, and preventing breast cancer. The
advancement of raloxifene has been somewhat hampered by its
physical characteristics, both as to biocavailability and in

35 manufacturing. For example, it is generally insoluble, and
this can adversely affect the biocavailability. Clearly,
any improvement in the physical characteristics of




Fornul ation 25: 15 | ngr edi ent’ : Quantity
(ng/ capsul e) Ral oxi fene HO 150. 00
Lact ose, hydrous spray-dried

SHdi urhhjs a3 BednReplaced
4. 60 Cross- | i nked l THIS %‘ifﬁgﬁ%BEE"’gTzo “
pol yvi nyl pyrrol i done Hydr oxydrapyl - =7~
1.0

nmet hyl cel | ul ose Coll oidal Silicon D oxide 0
The m xture of ral oxifene HC, hydrous spraysdried | act ose, and
cross-1inked polyvinyl pyrrolidone is granul ated with an aqueous
sol ution of sodi um | auryl syhkkate - WD 97435541
PCT/ US97/ 04259 1 - - and
hydr oxypr opyl nmet hyl cel Put8d. . The granul es are dri ed8-90 reduced to a
sui tabl e size, and m xed-W3BR col | oi dal silicon @i.e4i de. This m xture
is then filled into Size 3831 hard-shel|l gelatin cagsyhes utilizing
conventional 5 enca st#ogtéi ng equi pnment, with each Sagsul e containing
230 %‘Sof the final” 'm XtCure. _ 12.13
2.9437 4.96
2.8642 7.70
2.7904 11.95
2.7246 3.05
10 2.6652 _ 3.32
2.5882 | 7.30
7. - A phérmaceutical formulation comprising or

formulated using a compound as claimed in any one of Claims
15 1 to 5 and one or more pharmaceutically acceptable
carriers, diluents, or_ekcipients.

8. A pharmaceutical composition comprising or
formulated using a compound according to Claim 1, or a
20 pharmaceutically acceptable salt or solvate thereof, in
combination with one or more pharmaceutically acceptable
carriers, diluents or excipients.

9. A use of an effective amount of a compound
25 of formula I as claimed in any one of Claims 1 to 6, or a
pharmaceutical formulation as claimed in Claims 7 or 8, in
the manufacture of a medicament for enhancing bioavailability
in the treatment of osteoporosis with raloxifene in a
subject in need thereof.

30
10. A use of an effective amount of a compound
of formula I as claimed in any one of Claims 1 to 6, or a
pharmaceutical formulation as claimed in Claims 7 or 8, in
the manufacturé of a medicament for enhancing
biocavailability in lowering serum lipid levels with
35 raloxifene in a subject in need thereof.
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of formula | . [err]
maceutically’
ized in that the

Ve claim 37 i A
5 . J SSHEETH%&EW
acceptabl e salts and sol vates 10 E?ﬁ_QMr act

compound is in particulate form sard p havi ng a nean
particle size of-less than about 25 m crons. 2. The
conpound of Claim1 wherein said 15 particl es have—a mneanm particte size
of between about 5 and about 20 m craeos. This Sheet Has Ber Repladif

conmpound of Caim2 wherein at |east

li

11. An article of manufacture comprising
packaging material containing a pharmaceutical formulation,
10 said packaging material further containing labelling
indicating said pharmaceutical formulation is useful for
inhibiting a human pathology, said phaimaceutical
formulation comprising or formulated using a compound as
claimed in any of Claims 1-5.
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m crons.

4. The conpound of grpggéh.qg_té paged .....

about 90% of said particles have a size of | gss—tf t? MENEREEETSO0 SG
Y
(

90%.0f said particles have a size of |ess than
5. A conpound of Caim1 which is the non-
6- hydr oxy- 2- (4- hydr oxy- phenyl ) - 3-[ 4-

( 2- pi peri di noet hoxy) benzoyl ] benzo[ b] t hi ophene] O Abstract
hydg.ach

38

diffraction patterfi 0Bf'di ned with copper radi atipATE OF REC
d-11ne spacing

(x100)
9. 3598
2.08

6. 9907
51. 04
5. 9975
9.87 15
5. 4773
4.74

10

15

20

25

ged .G6 Paged 26

a5 t)e‘c}’a
ng(s) : P2
0 Dravin . paged ..... to paged ...

C&gr.i de havi ng subst ially the follow r;ﬂ

/1o 5 (CAngstromns)

1333864, comgpund of formula I 71.31
- 33.16 8. 4625

7.3888
. 5.80
6.1717
5 67 OCH,CH
5. 6467
10054
4.8680

HO

(1)

and pharmaceutically acceptable salts and solvates
thereof, characterized in that the compound is in
particulate form, said particles having a mean particle
size of. less than about 25 microns.

2. The compound of Claim 1 wherein said
particles have a mean particle size of between about 5
and about 20 microns.

_ 3. The compound of Claim 2 wherein at least
about 90% of said particles have a size of less than
about 50 microns.

4. The compound of Claim 3 wherein at least

90% of said particles have a size of less than about 35
microns.

5. A compound of Claim 1 which is the non-
solvated crystalline 6-hydroxy-2-(4-hydroxy-phenyl)-3-(4-
(2-piperidinoethoxy)benzoyllbenzo (b] thiophene

_———— Tnisis {fe replacement shest
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4.7910 , 5.98 20 4.6614

57.50 4.5052 575
4.3701 9.03 4. 2516
69. 99 4. 2059 57.64 25
4.1740 65. 07 4.0819
12. 44 3.9673 22.53
3.9318 100. 00 38 ' 3.8775
9.07 30 3. 7096 33. 38
2:2261 hydrogb%8§}de ha?%n§5substantially the f%é;;aing X-ray
3. 4522 diffraction pattegnoobtsined with coppey spgiiation:
4. 65 3.2738 10.: 23
3 1333 > 1%8%1ine specing | a1
9 43 5 3. 002Bngstroms) 11 )5
770 2. 7033864+ g
2. 7246 9.3598 3. 05 33. K652
3.32 10 _ 2. 888825 ' 27080
6. A phar maceut |_cal for m;l.%'bgn conpri sing or 7.57
10 6.9907 5.80
6.6346 51.04
6.1717 29.57
5.9975 5.67
5.9135 9.87
15 5.6467 38.47
5.4773 10.54
5.2994 4.74
4.8680 ' 4.03
4.7910 5.98
20 4.6614 57.50
4.5052 5.75
4.3701 9.03
4.2516 69.99
4.2059 57.64
25 4.1740 : 65.07
4.0819 12.44
3.9673 22.53
3.9318 | 100.00
3.8775 _ 9.07
30 3.7096 33.38
3.6561 21.65
3.5576 _ 3.36
3.5037 7.97
3.4522 18.02
35 3.4138 ' 4.65
3.2738 10.23
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fornul ated using the conmpound of Claim5 and one or nore

pharmaceutically acceptable carriers, diluents, or exci pients. 15
7. A pharmaceuti cal conposition conprising or formul ated using a
conmpound according to Caiml, or a pharmaceutically acceptabl e salt
or. solvate thereof, in conmbi nation with one or nore pharmaceutically
accept abl e 20 carriers,diluents or exc$%nents. 8. A
use of an effective amount of a conpound of formula I in the
manuf acture of a medi canent for i nhibiting osteoporgsbélin a person
in need thereof. 25 3.1857 9. A use of a conpound Bf"Taim1, or a
phar maceutical ly acceptabl® ssd4 or solvate thereof, in 6.24 the
manuf acture of a nedicaneg; Sggllomering serumlipid hgvels in a
person in need thereof. 30°° 10. A use of an effective anmount of
a conpound of Cl ai @3 10028 a pharmaceutical |y accepidblé salt or
sol vate thereof, in,tggyqmanufacture of a medi cament 4f @ preventing
breast canfer in a woman ih heed t her eof .
40 11. A2 a86421 e of manufacture conprisirfg’®
packagi ng material containgngggapharmaceuti cal f or maliawison, said
packagi ng nmateri al furtherzcoggaining Iabelling-indi%a %ng sai d
pharmaceutical fornulation r 5240 useful for inhibiting a“Huiman pat hol ogy,
sai d phar maceuti cal 2o066e8Rati on conprising or fornul &.8& using
7.30
10 2.5882
6. A pharmaceutical formulation comprising or
formulated using the compound of Claim 5 and one or more
pharmaceutiéally acceptable carriers, diluents, or
excipients.
15
7. A pharmaceutical composition comprising or
formulated using a compound according to Claim 1, or a
pharmaceutically acceptable salt or solvate thereof, in
combination with one or more pharmaceutically acceptable
20 carriers, diluents or excipients.
8. ‘A use of an effective amount of a compound of
formula I in the manufacture of a medicament for
inhibiting osteoporosis in a person in need thereof.
25
9. A use of a compound of Claim 1, or a
pharmaceutically acceptable salt or solvate thereof, in
the manufacture of a medicament for lowering serum lipid
levels in a person in need thereof.
30

10. A use of an effective amount of a compound of
Claim 1, or a pharmaceutically acceptable salt or solvate
thereof, in the manufacture of a medicament for preventing

breast cancer in a woman in need thereof.

" This is the replacement sheet
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a conpoynd of O aim 1. 12. A compound of fornula'l 10

[err] (n) 15 and
pharmaceutically acceptable salts and sol vates t her eof ,
characterized in that the conpound is in particulate form at |east
about 90% of said particles having a particle size of less than
about 50 m crons. 20 13. The conpound of Claim 12 wherein at
| east about 90% of said particlet®have a size of less than 35

m crons. 14. The conpound of C aim 13 wherein said 25
particles have a nean particle size of |ess than about 25 m crons.

11. 2An article of manufacture comprising
packaging material containing a pharmaceutical
formulation, said packaging material further containing
labelling indicating said pharmaceutical formulation is

5 useful for inhibiting a human pathology, said
pharmaceutical formulation comprising or formulated using
a compound of Claim 1.

12. A compound of formula I

10
OCH,CH,-N
OH
HO
(1)

15 and pharmaceutically acceptable salts and solvates
thereof, characterized in that the compound is in
particulate form, at least about 90% of s&id particles
having a particle size of less than about 50 microns.

20 13. The compound of Claim 12 wherein at least
about 90% of said particles have a size of less than 35
microns.

14. The compound of Claim 13 wherein said

25 particles have a mean particle size of less than about 25

microns.

This is the replacement sheet
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41 15. The conpound of C aim 14 wherein said

partlcles have a mean particles size of between about 5 and about 20
m crans. 5 16. A conpound of Claim 12 which is the non-
solvated crystalline 6-hydroxy-2-(4-hydroxy-phenyl)-3-[4-
(2- pi peridi noet hoxy) benzoyl ] benzo[ b] t hi ophene - hydrochl ori de, having
substantially the follow ng X-ray diffraction pattern obtained with
copper radiation: 10 dahi ne spacing /1o
(Angstrons) (x100) 13. 3864
71. 31 9. 3598 33.16 15
8. 4625 15. The Zofiound of Claim 14 whar@388said
2:2546 Iparticlgsgggze a %i§%4particles size of é%@?%fy about 5
29.57 20 and ab09t99?5mlcrons 5. 67
5.9135 9. 87 5. 6467
2?2354 5 5'%%? A cgmpgupd of Claim 12 quéhﬁif the non-
4.03 solvatedl ¢¥¥8talline 6-hydroxy-2-(4-hydrd&d®henyl)-3-[4-
g'ggl4 (2- plng;g%Bfethoﬁy)ggnzoyl]benzo[b]thloﬁmég§2 30
4. 2516 hydrochloride, haggnggsubstantially the fpolipying X-ray
57. 64 diffractdoh/$@ttern obtained with copper fddibtion:
4.0819 10 12. 44 3.9673
22.53 .
d-line spacing I/1,
(Angstroms) (x100)
13.3864 71.31
9.3598 33.16
15 8.4625 2.08
7.3888 7.57
6.9907 5.80
6.6346 51.04
6.1717 29.57
20 5.9975 5.67
5.9135 - 9.87
5.6467 38.47
5.4773 : 10.54
5.2994 ' 4.74
25 4.8680 4.03
4.7910 5.98
4.6614 . 57.50
4.5052 5.75
4.3701 9.03
30 4.2516 69.99
4.2059 57.64
4.1740 65.07
4.0819 12.44
3.9673 22.53
35 3.9318 100.00
3.8775 9.07
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35 - 3.9318 100. 00

3. 8775 9. 07
42 3. 7096 33. 38
3. 6561 21. 65 3. 5576
3. 36 3. 5037 42 7.97
3.4522 18. 02 3.4138
4.65 5 3. 273H96 13 2%
3.1857 3.6561 8.90 3.38B365
6. 24 3.08 ' 9.3?
3. 0025 35576 1, 13 10 2. 93P
4.96 2. 8615037 . 7.7097
2.7904 3.4522 11.95 2.]%46&
3 .05 2.6652 ' 3.32 15
2.5882 5 3.4138 7.30 17. 4 6Phar maceuti cal
formul ation™ conprising 352738 formul ated using the toppyund of Caim
16, and one or nore maceutically acceptable cg riers,
di luents, or excEf s. 20 18. A %h maceut i cal
conposition conprising »rl1333 formul ated using a conpo2hd according to
Claim12, or a phag naegutical |y acceptable salt orgspivate thereof,
with - one or nore pharnaceutically acceptable carriers, diluents 25
or excipients. - 3.0025 12.13
10 2.9437 4.96
2.8642 ' 7.70
2.7904 11.95
2.7246 3.05
2.6652 | 3.32
15 2.5882 7.30
17. A pharmaceutical formulation comprising or
formulated using the compound of Claim 16, and one or more
pharmaceutically acceptable carriers, diluents, or
excipients.
20
18. A pharmaceutical composition comprising or
formulated using a compound according to Claim 12, or a
pharmaceutically acceptable salt or solvate thereof, with
one or more pharmaceutically acceptable carriers, diluents
25 or excipients.
19. A use of an effective amount of a compound of
Claim 12, or a pharmaceutically acceptable salt or solvate
thereof, in the manufacture of a medicament for inhibiting
30 osteoporosis in a person in need thereof.

20. A use of an effective amount of a compound of

Claim 12, or a pharmaceutically acceptable salt of solvate

I
This is the replacement sheet
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19. A use of an effective anount of a conpound of Caim112, or a
phartaceutically acceptable salt or solvate thereof, in the
manuf.acture of a medi cament for inhibiting 30 osteoporosis in a person
i n need thereof. 20. A use of an effective anpbunt of a
conmpound of Claim 12, or a pharmaceutically acceptable salt of

sol vat e 43 43 thereof in the
manuf acture of a medi cament for |owering serumlipid levels in a

person in need thereof. 21. A use of an effective anount of a
conpound of 5 tl@mziof 12 tre angivdenturet PEalal ynesicapenbl Eosalowering

sol vate thesg0hy 113N NMIGACL Wi dln 3nMBELEATRYOR! P eventing

breast cancer in a wonman-in ne An article of
manuf act ure conpri si ng packagi ng 10 material containing a

pharmaceutical formulafiony ,S2ige an erRAIY RAholBECbEah LeibB@Id of
containing | abelling indicating sal d pharmaceutical fornmulation is

useful for $nhibi€laig 42, or ahpharmacsutherbly accep§able siiaFacelital

formul ation CIRVIYE, S ATLRE duPA-ehed Y81 tneRiCaRBALNELO fprdvanlidg. 15
23. A conpound of formula | [err]
breast cancer in a woman in need thereof.

22. An article of manufacture comprising packaging

10 material containing a pharmaceutical formulation, said
packaging material further containing labelling indicating

said pharmaceutical formulation is useful for inhibiting a

human pathology, gaid pharmaceutical formulation

comprising or formulated using a compound of Claim 12.

15 _
23. A compound of formula I
OCHCH; — >
20 :
OH
HO
25
(I)
and pharmaceutically acceptable salts and solvates
thereof, characterized in that the compound is in
30 particulate form, said particles having a mean particle

size of between about 5 and about 20 microns, at least
about 90% of said particles having a size of less than

about 35 microns.

This is the replacemeni sheet
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20 - . 25 () and

pharmaceutically acceptable salts and solvates t her eof ,
characterized in that the conpound is in 30 particulate form said
particles having a nean particle si ze of between about 5 and about 20
m crons, at |east about 90% of said particles having a size of |ess

t han about 35 microns. 44
24. A conpound according to Caim 23 whggein it is the hydrochl oride
salt thereof. 5 25. A conpound of Claim23 which is the
non- sol vated crystalline 6-hydroxy-2-(4-hydroxy-phenyl)-3-[4-

24. A compound according to Claim 23 wherein
it is the hydrochloride salt thereof.

5 25. A compound of Claim 23 which is the non-
solvated crystalline 6-hydroxy-2-(4-hydroxy-phenyl)-3-(4-
(2-piperidinoethoxy)benzoyl]lbenzo[b] thiophene
hydrochloride, having substantially the following x-ray
diffraction pattern obtained with copper radiation:

10
d-line spacing I/Io
(Angstroms) (x100)
13.3864 71.31
9.3598 33.16
15 8.4625 2.08
7.3888 7.57
6.9907 5.80
6.6346 51.04
6.1717 29.57
20 5.9975 5.67
5.9135 9.87
5.6467 38.47
5.4773 10.54
5.2994 4.74
25 4.8680 4.03
4.7910 5.98
4.6614 57.50
4.5052 5.75
4.3701 9.03
30 4.2516 69.99
4.2059 57.64
4.1740 65.07
4.0819 12.44
3.9673 22.53
35 3.9318 100.00
3.8775 9,07 !

I

his is the replacement sheet
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(2- pi peri di noet hoxy) benzoyl ] benzo[-b] t hi ophene hydr ochl ori de, having

substantially the follow ng x-ray diffraction pattern obtained with
copper radiation: 10 d-1ine spacing /1o
(Angstrons) (x100) 13. 3864
71. 31 9. 3598 33.16 15
8. 4625 2.08 45 7.3888
7.57 6. 9907 5. 80
6. 6346 51.04 6.1717
29.57 20 5.9975 5.67
5.9135 9. 87 5. 6467
38. 47 5347936 FG 548
5. 2994 3.6561 4.74 25 £ 18630
4.03 4.7 .
4. 6614 37856 57.50 ?g%\sz
5.75 5 433B0B7 9 07 30
4. 2516 69. 99 1 ¢+ 2059
57. 64 214744 65 07
4.0819 3.4138 12 44 3t 573
22.53 35 339348 g 109, £9
3.8775 9. 07
45 3.1857 8.90
10 3.1333 6.24
3.0831 9.43
3.0025 12.13
2.9437 4.96
2.8642 ' 7.70
15 2.7904 11.95
2.7246 3.05
2.6652 3.32
2.5882 7.30
26. A pharmaceutical formulation comprising or
20 formulated using the compound of Claim 25 and one or more
pharmaceutically-acceptable carriers, diluents, or
excipients.
27. A pharmaceutical composition comprising or
25 formulated using a compound according to Claim 23, or a

pharmaceutically acceptable salt or solvate thereof, with
one or more pharmaceutically acceptable carriers, diluents

or excipients.

30 28. A use of an effective amount of a compound of
Claim 23, or a pharmaceutically acceptable salt or solvate
thereof, in the manufacture of a medicament for inhibiting

osteoporosis in a person in need thereof.

This is fhe replacement sheet
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3.7096 . 33. 38 3. 6561

21. 65 3. 5576 3.36 5

3. 5037 . 7.97 3.4522

18. 02 3.4138 4. 65

3.2738 10. 23 3. 1857

8.90 10 3.1333 6. 24

3.0831 9.43 3. 0025

12. 13 2.9437 46 4.96

2. 8642 _ 7.70 15 2.7904

11.95 , 2.7246 3.05

2. 6652 29 A use of3:aif effective amount ‘of%8Zcompound o
7.30 26. pharmaceutical fornulation conprising or

formul at ed usi ng tQ%élﬁoﬁﬁouﬂﬂ »fPhargpaewtieald voreceptahdee salt or solvate

pharmaceutical I y- aﬂfe&ﬁb@bﬁﬁ theCQt[arnheééture dbf UGNtedicaméit for lowering
exci pl ents. har naceut i cal conposi-tion conpri st ng

or 25 f or mul at%d’uﬂ‘sflhﬁl% Wﬁ&éuh@l RSB EP N tReed &PRFSSE- or a
pharrmaceuti cgl |y acceptable salt or solvate thereof, with one or
nor e -phar maceutical |y acceptable carriers, diluents or excipients.

30 28. A us@Wf dh Wi &k ide SEFEGHEVe BOWmRAurRl egmpound of

Caim23, or a phamEeacut| cat |y peRRtedt ekt abteSEIBIA Balt or sdNAREOS .

in the manufacture of a nedlc ment far inhibiting osteoporosis in a
person in need thgtlhf £, in t e manufacture of a medicament for preventing

breast cancer in a woman in need thereof.

10
31. An article of manufacture comprising packaging
material containing a pharmaceutical formulation, said
packaging material further containing labelling indicating
said pharmaceutical formulation is useful for inhibiting a
156 human pathology, said pharmaceutical formulation

comprising or formulated using a compound of Claim 23.
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G aim 23, or a pharnmceutically acceptable salt or solvate

t her eof

2

29.. A use-of an effective anount of a conffgdn

in"the manufact'ure of a nedi canent

lipid levels in a person in need thereof.

an effective am)ur a conpouReh Rimiscruar rroperty SdoRifiror; OF 2
phar maceutically ac tabl e salt or soOlntmdtienal Burea

for | owering

t her eof , "t he
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