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JOSE LUIS REYES VILLAMIZAR, mayor de edad, identificado como aparece al
pie de mi firma, abogado en ejercicio, titular de la tarjeta profesional nimero 44655
del Consejo Superior de la Judicatura, obrando en calidad de apoderado de la
sociedad TECNOQUIMICAS S.A., con el propésito de coadyuvar en la decision
que sobre la solicitud de patente de la referencia habra de adoptarse
préoximamente, me permito remitir informacién fundamentada para demostrar que
la misma incumple los requisitos materiales de patentabilidad establecidos por la
Decision 486 de 2000 de la Comunidad Andina de Naciones, y que por ello no es
merecedora del privilegio de patente solicitado.

En tanto la materia revelada en esta solicitud carece por completo de novedad y
nivel inventivo, su eventual concesion no sélo supondria la violacion directa de la
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normativa vigente en materia de patentes, sino que constituiria una barrera
inaceptable para la libre competencia.

PETICION

Sirvase negar el beneficio patentario a la solicitud contenida en el expediente 04-
096-462, debido al evidente incumplimiento de los requisitos de patentabilidad a
que se refieren los articulos 14, 16 y 18 de la Decision 486 de la Comunidad
Andina de Naciones, con base en los fundamentos que se expondran en este
escrito.

. FUNDAMENTOS DE LA PETICION

2.1. El empleo de un acido bifosfénico o la sal farmacéuticamente aceptable del
mismo para la elaboracién de un medicamento para la prevencion o tratamiento de
trastornos caracterizados por un aumento patolégico de la resorcion oOsea,
revelados en la solicitud 04-096-462, carecen de novedad y nivel inventivo por
obra de las revelaciones previas comprendidas en las siguientes anterioridades:

e La solicitud intemacional PCT WO 01/15703 A1 "METHOD FOR INHIBITING
BONE RESORPTION" publicada ei 8 de marzo de 2001, revela métodos para
inhibir_la_resorcidn ésea en animales, los cuales minimizan la ocurrencia de
potenciales efectos gastrointestinales adversos. De igual manera, el
documento _en _cuestion revela composiciones farmacéuticas y kits para
prevenir dicha resorcién 6sea.

Mas especificamente, la solicitud mencionada revela un método de tratamiento
de la resorcion 6sea que comprende la administracion oral de una cantidad

farmacéuticamente efectiva de un bifosfonato seleccionado del grupo que

consisie de alendronato, ibandronato, risedronato, sales o ésteres

farmacéuticamente_aceptables del mismo, como unidades de dosificacion, de
acuerdo con un programa continuo que tiene un intervalo de medicacion

seleccionado del grupo que consiste de dosificacién una vez a la semana, dos

veces a la semana,cada dos semanas, y medicacién dos veces al mes.
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En necesario concluir que la materia revelada afecta la Novedad y el Nivel
Inventivo de la solicitud en curso, particularmente respecto de las
reivindicaciones 1, 4, 8 y 10, tal como se explica a continuacion:

» La reivindicacion 1 revela el empleo de un 4cido bifosfénico o una sal del
mismo en la elaboracion de un medicamento Gtil en el tratamiento de
trastomos dseos, que puede ser administrado oralmente en uno, dos o tres
dias consecutivos al mes;

~ La reivindicacion 4 describe que el dcido bifosfénico es el acido ibandrénico
o una sal fammacéuticamente aceptable del mismo;

~ Las reivindicaciones 9 y 10 revelan que el medicamento se administra en
forma de dosis tnica o en forma de subdosis muitiples.

Del mismo modo, las reivindicaciones 1, 4 y 7 a 10 de la solicitud internacional
PCTMWO01/16703 mencionada anticipan la materia revelada en las
reivindicaciones 1 y 3 a 7 de la solicitud colombiana en tramite, en tanto la
publicacion internacional revela un método para la inhibicibn de la resorcion
6sea en donde el bifosfonato se encuentra en una cantidad entre 3.5mg y
200mg, el cual puede ser seleccionado del grupo de Ibandronato, sus sales o
ésteres faimacéuticamente aceptable o mezclas del mismo, y la solicitud en
tramite describe que la dosis eficaz del 4cido bifosfénico esta entre 100mg y
150mg el cual corresponde al 4cido ibandrénico o una sal aceptable del mismo,
como es la sal sodica del &cido ibandrénico monohidrato.

Por su parte, el articulo “Ibandronate: A Comparison of oral daily doping versus
intermittent doping in postmenopausal osteoporosis™, B.J, Riis; J. Ise; T. Von
Stein, Y. Bagger and C. Christiansen, publicado en Journal of Bone and
mineral research, Vol 18, Number 10, 2001, revela:



ABSTRACT

The objecnve of this ctudy was to compare efficocy and safeiy of continnous versus intermmretent o1al dosmg
of thandrenare. Two huwdred forty women aged 5575 vears with pestmenopansal o%teoporosr weie 1an-
damized fo active treatment or placebo. Slmila: 1otal deses of fbandionate were provided by ciearment
regnnens with either condnucus 2.5 mg of ibandionate daily (n = S1) or sutermitrent 20 ing of ihandiouate
#1x1v uther day for the firse 24 dars, followed by @ weeks withour active drug ¢» = “51. The placeho zioup
aotal # = 51 mas crotsed over after 12 meonths to 1eceie elther contlnuour in = 31 o1 ntertnirtent
thandronate \v = 35), By 24 menths. bone mineral density (BMD) bod mcreased segnificantly relanve
batelute m Loth active nearment groups. The concnuous and intermittent growps shomed scadlstically
equivalent me1eases in lumbar spine BMD of +564% (£0.53) aud +5.54% (£0.53) and in total lp of
+2.35809 (20401 and +3. 4190 [ 20.40). respectively (per protocol population). Biochemical ma kers of Lone
misover decreased dgnificandy in both weaiment gronps. The level of matker suppiessiou was sumblac,
altiough ithe intermitrent group dicplayed. as expected. more fuctuation over the f1eatment period. The
fiequener of adverse events was similar in the meatment gioups. In ¢onclaslou. the wtermictent and
conrnueus regunens showed equivalens changes in BMD and hone tarnover. These resualts confiim pievions
preclmeal findings indicaung that the efficacy of ibandrenase depends on the total oral dose givea rather than
on the docing schedule. This supports development of new flexible dosing regimens targeted to miniwmize the
frequency of dosing, which are expected ro improve convenience aud lead re enbanced long-rezm patien
compliance. tJ Bonr Miner Res 2001:16:1871-1875)

La publicacién transcrita no solo demuestra el conocimiento previo del empleo
de un acido bifosfénico como Ibandronato para el tratamiento de trastornos de
la resorcion ésea, sino el mismo régimen propuesto en la reivindicacion 1 de la
solicitud colombiana en trdmite. Es por ello que la administracion del
madicamento oraimente en uno, dos o tres dias consecutivos al mes carece de
novedad, pues ya en el aflo 2001 ya se habla revelado la posibilidad de hacer
dicha administracion de Ibandronato para el tratamiento de la Osteoporosis en
forma continua (dosis diaria oral) o en forma intermitente (cada dos dlas), por
24 dias, seguido por un término de ® semanas sin principio activo.

De igual manera, la solicitud internacional PCT WO97/39755A1 “ORAL
PHARMACEUTICAL PREPARATION CONTAINING IBANDRONAT" publicada
el 30 de octubre de 1997, y equivalente a la patente americana US 6,143,326
publicada el 7_de noviembre de 2000, revela formulaciones farmacéuticas

para_aplicacion oral que contienen |bandronato o una sal farmacéuticamente
aceptable del mismo, y procesos para producir las mismas.

Las formulaciones orales sdlidas de Ibandronato alli reveladas constan de un
nlicleo que contiene la sustancia activa, la cual es cubierta con un adyuvante
de cubierta libre de sustancia activa, la cual se disuelve independientemente
del pH o es removida de la formulacion oral al contacto con el jugo digestivo.
Los ejemplos de la solicitud internacional en mencion, describen formulaciones
donde el Ibandronato es empleado como sustancia activa en cantidades entre



0.1 v 100mg por unidad de dosis y que ademas posee una pelicula de
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Es necesario concluir que el documento citado describe las mismas
caracteristicas generales de la composicién reclamada en la solicitud en
trAmite, especialmente lo revelado en la reivindicacion 9 es decir, un acido
bifosfénico o una sal del mismo como es lbandronato, comprimido
recubierto por una pelicula, y excipientes adecuados, bien sea lubricantes,
de relleno, enlazantes, desintegrantes, entre otros -—algunos de ellos
comunes para ambos documentos, por ejemplo, hidroxipropiimetilcelulosa,
diéxido de titanio, talco y polietilenglicol 6000-. La comprensién general de
todas las caracteristicas de la composicibn ahora reclamada en
documentos publicados con bastante antelacion a la fecha de prioridad
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(2002) demuestra que la solicitud colombiana 04-096-462 carece por
completo de Nivel Inventivo, y ain de Novedad, pues una persona
medianamente versada en el arte respectivo, conociendo el contenido de la
citada anterioridad y combinandolo con ensefianzas generales disponibles
en materia de formulacion farmacéutica, necesariamente derivaria en forma
evidente el objeto que ahora se reivindica.

Vale reiterar aqui que la materia reivindicada se refiere a una forma de
presentacion farmacéutica convencional de un principio activo iguaimente
conocido, pretensién que incumple el requisito de Nivel Inventivo que
deberia acreditar para hacerse merecedora al privilegio de patente que
solicita.

Ahora bien, en este punto vale anotar que la presente solicitud invoiucra en la
memoria descriptiva y reivindicaciones el USO de un 4cido bifosfdnico 6 una
sal farmacéuticamente aceptable para la manufactura de un medicamento
para la prevencién o tratamiento de desordenes caracterizados por el
patolégico incremento de la resorcion del hueso e involucra una
especificacion de DOSIS diaria en un tiempo de dos a tres dlas por mes, al
paso que la reivindicacidon 7 describe que el &cido bifosfénico comesponde al
acido Ibandrénico, sal monosédica forma monohidrato.

Al respecto basta anotar que la definicion de dosis y concentraciones es parte
esencial de la terapéutica, tal como se ha explicado en diversas publicaciones
conocidas per se, entre ellas Goodman & Gilman', en donde se ha explicado
que "Dado que todos los enfermos difieren en sus reacciones o respuestas a
los farmacos, cada 'encueniro’ lerapéutico debe ser considerado como un
experimento en el que se somete a prueba una hipétesis. El fundamento
cientifico de dicha hipbtesis proviene de la base de datos generada en
estudios con lestigos en seres humanos durante las diversas fases de
obtencion y estudios del agente, y la experiencia obtenida después de su
distnbucién comercial.”

' Goodman & Gilman. A. G., Las bases farmacologicas de la terapéutica.9na Ed. Interamericana.
1998. México Pag. 47



Mas adelante la misma publicacion explica que “La individualizacion del
tratamiento en un paciente particular exige conocimientos bésicos de
farmacocinética y farmacodindmica. Son innumerables los factores que
influyen en la reaccién de un sujelo a un fdrmaco; por ejemplo, su edad, la
enfermedad de 6rganos pc;r los que se elimina el medicamento (rifiones o
higado), el empleo concomitante de otros productos farmacéuticos, alimentos
y sustancias quimicas (interacciones medicamentosas); la administracion
pravia del mismo farmaco u otros semejantes (tolerancia), y diversos factores
genéticos que influyen en la cinética y toxicidad de los medicamentos
(farmacogenética)”.

La referencia anterior permite conciuir que en tanto la dosificacién en funcion
de la concentracion y tiempo de administracion son parte fundamental de la
individualizacion del tratamiento, lo que pretende el solicitante es obtener
privilegio de patente sobre un método de terapéutico.

Ahora bien, en lo referente a la forma de presentacién de monohidrato de
una de las sales de una molécula existente en el estado de la técnica, como es
el acido ibandrénico, es del caso recordar que nada tiene de novedoso o
inventivo el hecho de que un principio activo se encuentre en forma
monohidratada, pues resulta evidente que la hidratacién o la deshidratacion de
moléculas son métodos ampliamente conocidos y empleados en la industria
quimica.

En el mismo sentido hago notar que los hidratos son una forma de
presentarse las sustancias cuando éstas cristalizan en el disolvente universal
—el agua- y retienen moléculas del disolvente en la red de cristalizacién; es
por ello gue se consideran aplicables al caso en estudio algunos argumentos
relacionados con la carencia de nivel inventivo envuelta en la caracterizacion
de sustancias quimicas en funcion de su forma de presentacion polimorfica.

Por lo expuesto respetuosamente llamo la atenciébn sobre el hecho de que la
solicitud de la referencia, en todas sus reivindicaciones, no cumple con los
requisitos dispuestos en la Decisién 486 de 2000, por tal razén no puede ser
objeto de privilegio de patente de invencion.



. PRUEBAS

Ruego que se tengan como tales, sin perjuicio de que el Despacho considere
oficiosamente, las siguientes:

e PCT WO 01/15703 A1 "METHOD FOR INHIBITING BONE RESORPTION"
de marzo 8 de 2001, pagina 12 y capitulo reivindicatorio.

e Articulo “Ibandronate: A Comparison of oral daily doping versus intermittent
doping in postmenopausal osteoporosis”; B.J, Riis; J. Ise; T. Von Stein, Y.
Bagger and C. Christiansen, publicado en Joumal of Bone and mineral
research, Vol 16, Number 10, 2001.

s Primera pagina y columnas 5 y 6 de la patente US 6,143,326 de noviembre
7 de 2000.
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of & unit dosage of the bisphosphonaste avery other Sunday. It is prefemred that the unit
dosage is not administered on consecutive days, but the biweekly dosing regimen can

include a dosing regimen in which the unit dosage is administered on two consecutive
days within two different biweekly periods.

By twice-monthly dosing is meant that a unit dosage of the
bisphosphonate is administered twice, i.e. two times, during a monthly calendar
period. With the twice-monthly regimen, the doses are preferably given on the same
two dates of each month. In the twice-monthly dosing regimen, esch imit dosage is
generally administered about every fourteen to sixteen days. A nonlimiting example
of a biweekly dosing regimen would entail dosing on or about the first of the month
and on or about the fifteenth, i.e. the midway point, of the month. I is preferred that
the unit dosages sre not administered on the same or consecutive days but the twice-
monthly dosing regimen can include a doging regimen in which the unit dosages are
administered on two consecutive days within a monthly period, or different monthly
perics. The twice-monthly regimen is defined herein as being distinct from, and not
cncompassing, the biweekly dosing regimen because the two regimens have &
different periodicity and result in the administration of different numbers of dosages
over long periods of time. For example, over a one year period, a total of about
twenty four dosages would be administered acconding to the twice-monthly regimen
(because there sre twelve calendar months in a year), whereas a total of about twenty
six dosages would be administered according to the biweekly dosing regimen
(because there are about fifty-two weeks in a year).

In further embodiments or descripiions of the present invention, the
unit dosage is given with » periodicity ranging from about once every 3 daya to about
once every 16 days.

The methods and compositions of the present invention are useful for
inhibiting bone resorption and for treating and preventing abnormal bone resorption
and conditions associated therewith. Such conditions include both generalized and
Jocalized bone loss. Also, the creation of bone having an shnormal structure, as in
Pagets discasc, can be associated with abnormal bone resorption. The serm
"genenalized bone Joss” means bone loss at multiple skaletal sites or throughout the
skeletal system. The term "localized bone loss™ means bone loss at one or more
specific, defined skeletal sites.

Generalized boss loss it often associated with osteoporosis.
Osteoporosis is most common in post-menopausal women, wherain estrogen

-12-
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WHAT IS CLAIMED IS:

1. A method for inhibiting bone resorption in a mammal, said method
compriting orally administering to said mammal & pharmeceutically effective amount
of a bisphosphonate selected from the group consisting of alendronate, ibandronate,
risedronate, pharmaceutically acceptable salts or esters thereof, and mixturss thereof
as a unit dosage according to a continnaus schedule having a dosing imerval sclected
from the group consisting of once~weekly dosing, twice-weekly dosing, biweekly
dosing, and twice-monthly dosing.

2. A method according to Claim 1 wherein said mammal is a human.

3. A method according to Claim 2 wherein said dozing interval is
once-weekly.

4. A method according to Claim 3 wheresin said unit dozage of said
bisphosphonate comprises from about 3.5 mg to about 200 mg, on an acid active
baais, of a bisphosphonate selected from the group comisting of ibandronate,
pharmaceutically acceptable salts or esters thereof, and mixtures thereof.

S. A method according to Claim 3 wherein said unit dosage of said
bisphosphoneste camprises from about 3.5 mg to about 200 mg, on an acid active
basis, of a bisphosphonate sclected from the group consisting of risedronate,
pharmaceutically acceptable salts or esiers thereof, and mixturces thereof.

6. A method according to Claim S wherein said pharmaceutically
acceptable salt is risedronste monosodium hemi-pentehydrate.

7. A pharmaceutical composition comprising about 35 mg, on an
acid active basis, of a bisphosphonate selected from the group consisting of
ibandronete, pharmaceutically acceptable salts or esters thereof, and mixtures thereof.

8. A pharmaceutical composition comprising about 40 mg, on an
acid active basis, of a bisphosphonate sclected from the group consisting of
ibandronate, pharmeceutically acceptable salts or esters thereof, and mixtures thereof.

-31-



10

15

25

WO 01/15700

9. A pharmacentical composition comprising about 45 mg, on an
acid active basis, of a bisphosphonate selected from the group conaisting of
ibandronate, pharmaceutically acceptable salts or esters thereof, and mixtures thereof.

10. A pharmaceutical composition comprising about 50 mg, on =n
acid active basis, of a bisphosphonate selected from the group consisting of
ibandronate, pharmaceutically accepiable salts or esters thereof, and mixtures thereof.

11. A pharmaceutical composition comprising about 35 mg, on an
acid active basis, of 2 bisphosphonate selected from the group consisting of
risedromate, pharmaceutically acceptable salts or esters thereof, and mixtures thereof.

12. A phamnacevtical composition comprising sbout 40 mg, on an
acid active basig, of a bisphosphonate selected from the group consisting of
risedronate, pharmaceutically scceptable salts or esters thereof, and mixtures thereof.

13. A phamaceutical composition comprising sbout 45 mg, on an
acid active basis, of a bisphosphonate selected from the group consisting of
riscdronate, pharmaceutically acceptable salts or esters thereof, and mixtures therecf.

14. A pharmacextical composition comprising about 50 mg, oo &n
acid active basis, of a bisphosphonate selected from the group consisting of
risedronate, pharmaceutically accepeable salts or esters thereof, and mixtures thereof.

15. A pharmaceutical composition according to any of claims 11-14
wherein said pharmaceutically scceptable salt is risedronate monosodium hemi-
pentahydrate

16. A kit for inhibiting bone resorption in & mammal, said kit
comprising at least one pharmaceutically cffective unit dosage of a bisphosphonate
selected from the group coneisting of alendronate, ibandronate, riscdronate,
pharmaceutically acceptabie salts or ester thereof, and mixtures thereof, for aral
wdministration according to & continuous schedule having a dosing interval selecied

-32-
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from the group consisting of once-weekly dosing, twice-weekly dosing, biweekly
dosing, and twice-monthly dosing.

-33-
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[bandronate: A Comparison of Oral Daily Dosing Versus
Intermittent Dosing in Postmenopausal Osteoporosis

B, RUS,'# J, ISB,™ T. VON STEIN,>* Y. BAGGER.' and C. CHRISTIANSEN'*

ABSTRACT

The cbjective of this study was to compare efficacy and safety of continuous versus latermittent ornl dosing
of ibandronate. Two hundred forty women aged 55-75 years with postinenopansal osteoporosis were ran-
domized o active. truune{ or placeho. Simtlar total doses of ibandronate were provided by treatment
%ﬂ: ¢onliitous 2.5 mg of (bandronate dally (» = 81) or intermittent 20 mg of Ibandronate

Iorﬂteﬁrltld duys, followed by 9 weeks without active drog (a = 78). The placebo group
(total, » = 81) was crossed over after 12 monihs (o recelve elther continuons (» = 37) or Intermitient
ibandronate (v = 35). By 24 mootha, bone minersl density (BMD) bad increased significapily relative lo
baseline In both scdve treatment groups. The continuous and intermittent groups showed siatistically
equivalent increases in lumbar spine BMD of +5.64% (£0.53) and +554% (=0.53) and In total hip of
+335% (£040) and +3.41% (£0.40), respectively (per protocol population), Blochemical markers of bone
turnover decressed significantly in both treatment groups. The level of marker sopprewsioa was similsr,
aitbough the intermiitent group displayed, as expected, more finctustion gver the (reatment period. The
frequency of mdverse events was simllar in the trestment groups. In conclusion, the imtermittent and
continuous regimens showed equivalent changes In BMD and bone turngver. These resnits confirm fons
prechinicsi findings lndicating that the efficacy of fhandransts depends on the totsLora) dase glven ratidthan
on {he dosing schedule. This supports development of new flexible dosing nglme- targeted to 0 minimize the
frequency of dosing, which are expeeted (o improve convenience and lml to enhanced long-term patient
complinnce. (J Boae Mincr Res 2001;16:1871-1878) :

Key words: ibandronate, intermittent dosing, osteoporosis, bone minersl density, bone markers

INTRODUCTION resorpilan by various mechanisma including the accelern-

tion of osteocast lpoptnils via inhibition of the mevalonis

Bl:mmnmm ARE highly poiemt inhibitors of acid pathway and prowein prenylation.'”’ Etidronste, alen-
astcoclast-medisted hone resorption both in vitro and in  droaste, and recently risedronate have been approved for the
vivo. The nitrogen-containing bisphosphonates inhibit bone  reaimend sad prevention of osteoporosis (etidronnte was
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ni spproved in the United Siates). [bendronaie is a new
polent nitrogen-condaining  bisphodphonate that inhibits
bone resorption in animal models st doses considerably
{ower than other bisphosphonates, for example, with twice
the potency of riscdransic and 10 times the potency of
alendronate.'™

Bispbosphonates are poorly absarhed from the gastroin-
iesting]l (G1) tract (<1%6), and the absorption is decreased
Jurther by concomitent food intake. Therefore, orsl bisphos-
phonates should be taken with water at lesst 30 minutes
before break fast W0 achieve sufficien shsorption. This rigid
dosing schedule is vety inconvenisnt, panicularly iMpatients
are clderly, on concomitant medicmiond, and/or have a buiy
daily schedule, and 1nay Jead 10 poor long-1emm adberence ty
thesmpy and jeopardize efficacy. Becsuse bisphosphonstes
are pot metabolized and bind strongly for prolonged periods
to arcas of active bone resorption, it is conceivable that the
proven efficacy with rigid daily dosing can be achicved also
with an intarmirient cyclical therapy. Preclinical studics
with ibandronate comparing daily and iniemiitent trestrent
negimens with the same toial dose per study duration have
shown cquivalent resuits in terms of prevention of bone loss
and architeciuml deterioration.” In ovariectomized man-
keys, intermitient therapy with bandronaw cvery 30 days
also indicated a dose-dependent prevention of bone loss and
architectural deterioraiion.™ Thus, there i evidence sug-
pesting thal & more convenient miemmiilent reatment sched-
ule with ibandronate, oflering 2 lnger therepy-free interval,
wuould provide equivalent efficacy to daily oral dosing. In
addition, & previous study investigating imermittent once
weckly bisphosphonate treatment has indicated that bone
mincral density (BMD) increases similar to oncc daily reg-
imens.

The aim of this study was to investigute the efficacy and
salety of intermittent ocal administration of 20 g of iban-
dronate compared with continuous daily oral administration
of 2.5 mg of ibandtonate and matching placebn.

MATERIALS AND METHODS

Study popuiation

The study was a monocenter, double-blind, placeho-
controlled randoniscd trial. Postmenopausal women were
recruited (= 240) who were aged 55-76 years, at least 5
years after menopause, and with low BMD a1 the spine
(L2-L4) and/or the fernaral neck (T score below —2.5 SD),
Women with diseases or disorders known o influence bonc
mctaholism such as Liver disease, malignant discase, chroaic
slcoholism. primary hyperihyroidism, active thyroid dis-
casc, Paget™s disesse, and ostcomalacia were excluded. Ad-
ditional exclusion crileria inchxied women treated within 6
monthy before the study with medications known to influ-
ence the bone nwlabolism (carticosteroids, female sex hor-
moac, calciloain, and cyclosporin) or women treated with
fluoride within 12 monihs before the study or for a duration
of 2 years a5 well as women proviowsly treawed with a
hisphosphonate, Pationts with renal impainnen! {serum cre-
atinine, >210 pM [squivalemt t 2.4 mg/dl)) were excluded
ais0, No sttemnpt was mode io exclude women becauss of
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previous or active GI il nesses, unless they had the potential

to influence bone metabolism (e.g., Crohn's dissase ar ul-

oerative colitis) or because of use of medications sssociated

with GI intolerance, such as nonsteroidal anti-inflammatary

H(M).upﬁin.mmmiﬂs.ormW
ibilors.

Shudy dexign and treament

The women were rindomized to three groups, of which
two groups received ibandronste end the other received
placcho. The treatmeni regimens given were either contin-
uous therapy with 2.5 mg of ibandronste daily (# = 81) or
imlerruittent cyclical therspy with 20 mg of ibandronate
every other day for the first 24 days out of every 3 montha,
followed by » 9-week period without sctive drug (1 = T8}
Thus, the dose of ibandronate was 225 mg over & 3-month
period in the continuous group (assuming that each month
has 30 days) and 240 mg in the inlermittent group. The
placebo group (wowl, » = 81) received placcbo for 12
moaths and was ubsequently swilcbed W recaive ibandr-
onate, cither continwously (# = 37} oc intermittently (n =
35), for an additicoal 12 months.

Ibandronate was taken afier at least 6 h of fasting in the
moring with one glass of water immediaely aficr awak-
ening and at least 1 h before breakfast. No concomitmt
medication was taken together with the study medicaion.
A patienis received a daily dose of 400 [U of vitarain D
and 500 mg of calcium, Both vitemin D and calciun were
taken in the evening, During the 24-menth study period,
BMD wes mensured al baseline and cvery theee months
thereafter. Blood and urine sampling were conducied at 1-,
2., ¥, 6, 9-, 10-, 11-, 12-, 15-, JB., 21-, and 24-mouth
visits. The biochemical response to the intermittent snd
continuow therapy was recorded manthly during the first
end the fowrth 3-month treatment cycle. Urine and blood
samples were callected in the moming betwoen 7:30 and
10:30 a.m. after an overnight fast. Physical examinations
were performed si baseline and fmal visit, snd safety as.
sessments auch as vital signs, bematology, and safity lab-
arstory tests were performed st each visit. Adverse events
(AFs) and concomitent medicarion were recorded at esch
visit. Compliance was assessed cvery 3 mooths. Lumbar
spinc radiographs for the identification of vertchral fractures
were not laken. Paticots gave writien inforued consent
hefore entering the siudy, which was conducted according
to the Declarmtion of Helsinki and was approved by the local
cthics commitiee and the beslth authorities.

Methods

Bane densitometry BMD was measured by dual-cnergy
X-ray absomptiomey (DXA) at the spine, bip, and disin
forcann with a Hologic QDR 2000 (Hologic, Waltham, MA,
USA). The precision emors for BMD measurements st dif-
ferent skoletal sites ranged from 0.9% to 2.0%.

Biochemical + Serum ostcocalcin (OC) was
mcasured by N.MID ELISA (Osteometer Biotech, Roe-
dovre, Dermnatk ). The inter- and intre-essay variations were
both below 7%.”" Bono-specific alkaline phosphatase
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TASLE 1. PATENT BASELINE ClLARACTERISTICS PP TREATMENT (Groum
Mawcinng placebo 2.5 mg of Bandionate 20 mg of Mandronatc
{n = RI) daily fo = 81) Imtermitiors (n = 78)
Mean ) Mean 3D Mean sD
Age |years) 56 4R 66.8 49 67.0 50
lieight (cm) 160.0 60 1604 62 160.7 9
Weight (kg) 626 9.5 62.? 83 6.8 29
Years gince menopmse 1748 67 j88 6.8 138 &9
Bascline spinal BMD (L2-L4; glem?) 71 074 T8 060 b7y 064
Raseline spinal BMD (L2-L4; T score) -3.264 51 -3.206 ASS -1.232 573
Baseline femoral neck BMD (g/cmr®) 39 079 596 070 582 065
Baseline fenoml neck BMD (T score) -2.987 0.630 ~-2941 0.487 ~-3.083 0425
Buseline u-CTX/Cr (umnl/m]) 304.0 172 303.1 135.3 3076 207.8
Baseline u-NTX/Cr (mmol/liter) 63.98 Jiao8 65.79 37.50 74.06 7223
Bascline scrum ostoocalcin (ng/mi) 29.77 8.14 30.61 7.)3 kY ) 818
Bnaaline B-ALP (Unlitar) 5247 2103 5203 21.67 51.80 1349
Baseline seeum FTH (mmolA) 4.180 1.852 4.207 1.771 4441 2364

(B-AP) was roeasured by the 1s0-ALP (Roche Diagnostics,
Mannhcim, Germany). The inter- and inum-assay variations
were below 5%.™ Urinary C-telopeptide of type I collagen
(CTx/Cr) was measured by CrossLaps ELISA (Ostcomeler
Biotech) and comrected for urinary creaiinine. The mier- and
intra-asszy variations were <<5% and <7%, respectivaly.®
Urinary N-telopeplide of type [ collagen (NTx/Cr) was
measurcd by Osteomark ELISA (Ostex Intanational, Seat-
tle, WA, USA). The inter- and intre-assay variations were
<8% ad <9%, rcspectively.!'™ Safcty (abaratory param-
eters included completc blood count, scnm GO-transaminase
(GOT), Gr-tmanssminase (GPT). ALP. sowm creatinine,
&nd electrolytes (Ca, K, and Na).

Stratistienl analysex

The primary cfficacy parameter was the percentage of
change im BMD at the lunbar spine (L.2-L4} relative 10
hasciine. As predefined by the stndy protocol, efficacy was
analyzed nonpersmectrically by a closed iest procedure and
preordering of hypothescs a6 follows. A test for superiority
of the ibandromate treatment groups verans placcho was
performed on 12-tnooth data. Both ibandronale treament
groups were corupared pairwise with the placebo-trested
group by means of the Wilcoxon rank sum testx after a
simuHancous comparison of all three groups by meams of
the Knskal-Wallis test had shown siatistical significance
(@ = 5%).

Afier 24 mombs, the continuous and the intermiltest
ibandronate ireairnent groupe were compared by means of
an equivalonce test using the two-sided 95% C) (Hodges-
Letupann estimate) of the median difference between the
woups. Equivalence was concluded for the limits of this
interval within the predetined tolerance region of 2%,

According to the closed test principlc and proordering of
hypotheacs. esch 1oat war carried out at 8 level of a = 5%
A prerequisite foc the perfomiance of the equivalence test at
the end of the study wes that statistical sigmificance differ-
ences o placebo at 1 year be shown first.

The superiority compared with placebo was investigated
by carrying the lasi observed values forward until the end of
the firsl year. The per prolocol analysis presented in this
article i the more siringent and preferred micthod for as-
sessing equivalence between the two ihandronale regimens
at the end af the sy, ‘The per protocol popuianon was
defined to aflow for the most realistic estimution of the
effect of ibandronsic. An intent-to-treat (ITT) analysis was
performed aiso and the results are aimilar 1o that of the per
polocol (PP) analysis. Patients were excluded from the per
protocol subset for various reasons, inchading insulliclent
campliance (<80% between successive visits) or for receiv-
ing medications not allowed per the protocol. The aliocation
of the pstients. to the per protocol and intent-to-trest popu-
Istion was done before the randomization code was brolen.
One hundeed cighly-sin patienit were available for the per
proiocol analysis (continuous, imermittent, and placebo
arms. 64, 60, and 62 paticnts, respectively). All patienss
randomized were included in the evaluation of ssfety.

RESULTS

Two bundred fony posimencpansal women wese in-
cluded in the study; 208 completed the fust your of treat-
ment and 138 completed the second yexr of treatment. Table
1 gives the baseline patiend cherscteristics by trestment
group. The groups ware compamble canceming the demo-
graphic cheracteristics as well s¢ in baseline BMD and
biochenical markers of bone remodeling. The paient dis-
pusition throughout the 24 months sud reasons for wath-
drawals are given in Table 2.

BMD at the spine '

Baseline splnal BMD T scarc is given in Tabic J. On the
average, it was below —3.2 and comparsbic in all groups.
BMD increased slgnificantly at the spine (based on a per
protocol population st 24 months) in both ibendronate-
treated groups compared with baseline. All results are re-
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TaRLE 2. PATIENT DiReOSITUON AND REASONS Fok WITHDRAWAL DUnva 24 MoNTHS OF IBANDRONATE TIERAPY

25 mg of 20 mg of
Thandronate Ihandronate
Group Matching placelo conrimugusly intermiitently

Patients mndomized Bl 9] 8

Premamre withdrawals during Brst |2 months 9 12 12
AFs 7 1) I0
Valontary withdrawal { 2 |
Death 1 0 1

Patiends continuing for the full 24 months 2 M &6

235 mg 20 mg
Ihandronnte Thandronate
contimiausly intermdicomily

No. of placebo patients switched over to ihandronaie 7 kL]

Premanre withdrswals during second 12 mouths 4 6 4 5
ABs p 2 4 4
Volumary withdrawal 1 1 0 0
Death 0 2 0 1
Protocol vielatiem { 1 0 0

Pavients completed 3 i 65 61

poried ax {=SEM) in Fig. 1. A1 12 montha, BMD at the
lumber spme bad increased by +4.90% (+£0.39) in the
continuous group and by +4.94% (x0.446) in the intermit-
tent group. In the otal piacebo group, BMD increased by
+1.58% (£0.52). The diffcrences beiween any of the wo
ibandronate groups and the placebo group were siatistically
significant afler 12 months (two-sided Wilcoowon rank sum
tesi; p < 0.01% foc ITT as well a3 PP).

By 24 montbs, the BMD increase in the coninuous group
was +5.54% (20.5)) and in the inicrmittent group was
+5.64% (x0.53) vorsus baseline. At 24 months, BMD in
those patients switched tn either cantinuows or intermitient
ihandronnte trestmont increased 1o Jevela similar 10 those of
the two groups that had received treatment for the full study
period (Fig. 1). The inorease of BMD at the spine is statis-
tically equivalent in the two groups of patients who received
2 years of’ ibandronate either continuously or intermitiently.
The 95% CI for the Hodpes-Lehmann estimaie of the dif-
forence between the wo oeatment groups ranges from
- 1.82% 10 +1.32%, which is within the predefined limit of
2.0% of therspeyticsl equivalience. Sutinical equivalence
alwo could be shown in the ITT analysis.

BMD or 1he hip

A1 24 months, the incresse in BMD at the trochanier was
+4.59% (£0.51) and +4.72 ( £0.56) fir the continuous and
the inlermittent groups, respectively, in the per protocol
population, vetsus baseline, BMD st the total hip increased
by +3.41% (x0.40) and +3.35% (+0.40), respeclively.
veraus bascline. (Fig. 2). As st (he spine, the patiem of
BMD increascs al the hip siies is very similar hetween the
two trentrient groups during both the [rs1 and the second 12
inonths. BMD in the placebo group increased < 1% over 12
raonths ot the total hip.
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FIG. 1. Changes over time given in perceat of bescline values i
BMD at the lumbar spin¢ in the thres Teatmend groups (per protocol,
mean * SEM).

Baseline femoral neck T score was about —3.0 and vir-
umlly «imilar in sll groups (Table 1). In the continuous
group, femaral neck BMD incressed by 2.90% (+0.59) over
24 months (mean = SEM). The umber was 2.28% (=0.58)
in the intermittent group. The piacebo groups had alight
incresscs in the first 12 months. When the placebo groups
were awiiched 10 ibandronate in the following 12 months,
they reached the Jevel of the two groups that bad reccived
treatment for 24 manths.

Biorkemical markers

Figure 3 prescnts the changes in biochemical markers of
bone resorption and formaton dhuring the full treatinent
perind based on per protocol. Nlmullsuemw:ledli
mesn { £SEM). At 24 months, the uriasry concentrations of
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FIG. 2. Changes over time given io percent of bmseline values ln
BAMD g the total hip and trochantes in fhe three mesrment groups {par
prowcol, mean = SEM).

creatinine-corrected CTx were clinically significantly re-
duced by —58.8% (*4.5) and ~44.2% (x5.9), respec-
lively, in the continuous and intermirtent groups companed
with baseline. Urinary (creatininc corrected) NTx was elin-
icully significanuly reduced by — 60.5% (£3.5) and] —49.5%
(£5.4), respectively. The intermitient group showed 2 more
varisble responsc throughout the treatment period The
maxioal suppression was only appareni at month 1 and
month 10 when urine was sampled soun afier drug iovake,
showing the tnvmediate response to the drug (measured
manthly during the first and the fourth trestment cycle). The
continuous group had 8 mnore conmeant respoase in both
rosorplion markers. A platean was reached st approximately
3 months and the pattern did not change significantly for the
rermaining treatment period. The serum concentrations of
OC and B-ALP in the continunous and imtermittent group
decreased at a slower ate and 10 a saller extcm than did
the bone resarption markers. A platean was resched at 6--9
months st  level of approximately —40% for both groups.
At 24 months, OC had decrcased by —51.5% and —49.1%
] B-ALP had decreased by —38.1% and —32.0%%, respee-
tively. n the continuous and intermitiod group. In the
placebo group, OC decreased by —13.8% and B-ALP by
—12.4%. Afler crossed over to irestmeni, the level of re-
duction in the sccond year was similar to that of the iwo
groups ireated for 24 months. Although both fbandronste
tresiroent groups showed a stanistically significant differ-
ence in bonc marker levels relative to placebo at 12 months.

no difference was observed between the wo active treal-
Foent groups.

As shown in Fig. 4, the serum parsthyroid harmone
(PTH) values were slightly incressed during the first treat-
ment yeur in the two ibandronate groups. Two pesk in-
creases werc obrerved in the interminent group at the tme
whan biood was sampled o deteel the immediate effects of
the imiaminent fhandronate administration. The elovated
serum PTH did not result in any ical serumn PTH or
serum calcium values and PTH had retumned to normal by
12 months after commencement of treatment.

Safety and tolerability

Cleven'*! of the 240 women who were rendomized had e
documented medical histary of previous GI discase. During
the first 12 montha, 43 women {129%) had some intake of
NSAIDs, that is, 12 (15%) in the oontinuowi group, 13
(17%) ip the iniermittent group, and [8 (22%) in the placcbo
group. During the second year, 4] (20% of the 207 women,
who continued sfer one year) bad somne intake of NSAIDs,
that is, 13 (17%) in the continuous group, 15 (23%) in the
intermiticol group, and 9 + 4 (18%) in those who swiiched
from placebo to active treatments. Figure 5 gives an aver-
view of the APs including Gl AEs during the Grat 12
manths in the two ibandronatc-treated groupt comnpared
with placeho. Ovenill, there were no difterences berween
the proups. During the first 12 months, the ibaadronate-
treated groups showed a numerically higher incidence of
diarhea compared with the placebo groups. The incidence
of diarches was lower during the second yoar.

DISCUSSION

Successful treatmeni of osteoporosis with bisphospho-
nates ideally requires a drug with proven antifracture effi-
cacy aod Jong-term palient adherence. Despite theit proven
efficacy in significantly increasing BMD and reducing frac-
tures st 2)l clinically relevary siles, the use of anl bisphos-
phonates is inconvenjent, cspecially for patients with busy
daily schedules. Thus, bisphosphonates must he taken fast-
ing, with a full glass of water while remaining upright for at
least 30 minutcs before intake of any fond or beverage other
than water. Bioavailahility is recuced substantially i’ pa-
tiemts do not adhere io this dosing regimen. In addition, oal
duily ll?hm(ﬂ have been associated with GU
AEs 219 The drawbachks of the strict dosing regimen oy
be overcome by reducing the frequency of drug imake.
Thus. studies have been conducted to asscis intermitient
regimans, such as once weckly alendronatc.’ Funthermore,
preclinical data with ibsndranate provided evideace thal &
tolal dose administered over a defined period provides
equivalent results itrespective of the dosing schedule, pro-
viding that the dose used is efficacioun.”~) Although the
previso mechanisms underlying the cflicacy of interminent
tborapy bas nol been elucidated fully, contributing factors
tnay jnclude the high affinity of bisphosphonate to bone
and the prolonged effect they exen after having been ab-
sorbed onto the bone surface. This prolonged effiect apnears
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FIG. 4. Changes over o in serum PTH conerniratieos given in
percent of baseline (per protocol. meas = SEM).

10 remain even afier therepy discantinuation ' '? This was
shown also in a study with oral ibandronate given daily for
{2 months (2.5 mg). in which bonce resorption decreased
significantly and only returned 1o heseline 12 months sfler
trestment withdrawal !'®

In this study, ibendronate was given either cantinuously
as 2.5 mg daily or intormittently as 20 mg cvery other day
for 24 days st the beginning of every 3 montha, followed by
a 9-week period withoul active drug. The daily dose of 2.5
g was selccied based on & phase U study showing that 2.5
mg/day is the mivimal dose thet provides maximsl effects
t (cquivalent of 5 myg/day) and with a decrease of bune

resorplion mackers of about 6)-70% and a decrease of bone
formation markers of about 40%.¢'* This comesponds 10 8
pormalization of bone remodeling to a premenopsial level.
The intermitict dosing regimen wes selected based o
preclinical results.?*#* The two dosing reginens uscd in this
study provide similar total dosing during each 3-manth
period.

In this study, the incresse in lumbar spine BMD a1 12
roonths was +4.90% and +4.8¢% compared with baseliac
in the continuous and intermitient Jroups, respectively.
Bloth ibandronate-treated groups had siatistically equivalent
increases jn BMD, supporting previous studies showing that
it is the wtal dose and not the dosing regimen thar is
iraportant for eficacy.!'*) BMD contuiued to incresse dur-
ing the sccond 12 months, reaching +5.54% and +5.64%,
respectively, for the continuous end intetruittent reainent
groups. These increases in BMD are in the range of those
seen with other N-containing bisphosphonates.”™ The ma-
jority of the BMD cffect was reached within 12 months of
trestment. This also would be expecied from the dynamics
of bone remodeling. However, given the staistical varistion
with the relatively small sample size, the data sre compal-
ible with a continued, albeit slowed, BMD incressc in the
sccond year, similat to what was obaerved in other bisphor-
pbonaie studies.('5'%

{n the continuous group, the reduction in bone resomplion
nuvkers renched & piateau st spproximetely 60 o 70%,
respectively, which was maintained throughnut the 24-
mooith treatment period. In the inermittent group, bone
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resarption markens were redueed 10 & similar level despite
thc!‘wtthuih:?-weeklmdwnlmmvedrugn
considerably longer than the life span of the osteoclast (*3
wecks). 2% However, the patiem of suppression was more
variable, with maxivmmm decreases ) raonth inlo each treat.
ment cycle as shown by the messuremanis conducted
moathly during the first and fourth trestment eycle. This
pattcm is expecwed becanse patients received their full quar-
terly dosc within the first month of cach treatment cycle,
The measurcinents ar ths end of the 3-momh troatment
schedule reflery the reidual effecy before the next reatment
cyule. Desmiz this apparent varizble banc marker psttern in
the intermitiem group, the increases in BMD observed in the
intermificnt thempy are equivalent 1o that of daily therapy.
These results confirm the preclinics) data showing that it is
the total dose over a predefined period and oot the dosing
regimens that is the determining facior for effect on bono
mess and architecture afler ibandronate trestment.

In the placcho group, the markers of bone resorption
u CTX/u Creat. and u NTX/y Creat, decreased by

1817

—=284% (4.4} and —14.2% (7.2} at 12 months. When
these patienis were subsaquently swiliched 10 tbandronate.
the level of bone nwrkers suppxession at 24 months was
similar (o thet seen in the ibandronete-treated groups,

Thandronate was well tolerated, and oo safety concerns
were identified. The incidence of AEs was similer in both
ihendronate-treaied groups and in the placcbo groups. In
view of the lack of serious G1 side effects in a popularion in
which GJ disease had not been specifically excmpted, these
findings hold promise of & good tolerability and safety
profile of ibandronate. This trial showed an increased inci-
dence of dinhea in the participanta receiving ibandronaete.
Because of the small oumber of peticnts in this study. this
rany represent o chance finding. The large lang-term phase
I trisls will confirm whether this is o drug effect or &
randor finding.

In conclucion, this trial chowed ihat interminteat ibande. .

mhlsueﬁcuwng:mmumm:nnmof
sighibéantly Tcreasing BMD ot the_spine and hip aid
ermr The and facture 61
ficacy of iifernmitent (

treatment regimens with ibandronate
peeds to be confirmed in large prospective trials. These

the development of new ibandronste dosing .

regimens designed to minimize the dosing frequency and
aimed s enhancing palient acoepiance and compliance with
hng_-_t_gl_i__lrumm
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forming agenis mentioned above may he wsod according 1o
the iavention. Hore, the polymers may be uned alooe ss woll
&5 in mixtaces of multipic polymers, and also together with
other adjuvants, if necessary.

In the following, the iovention will be illustmied by way
ol embndimens which are nnt imended ax limityion.

For cxample, The ibandronale aclive sabsumnos is
cmployed in amounis of 0.1-100 mg per single dosage unit.
Proforsbly, the dosage is at least c1. | mg, 5§ mg, 10 mg, or
20 g as Jower limit for the amount of active subsiance in
s single admigiiration farm. The upper Limit is about 250
mg, panticularly 100 mg and 30 mg. respoctively.

FXAMPIE 1

Nasdrotse-comainiag corc:
Ih-hnllhll‘]:“mquhm 100 00 £ 1]

Dustromts-fros enm |my}

L]
Methylhrwiraxvpecpyicalinlsss 5148 5142 Ssiaqs
Tanalun diosids JAGS0 214850 24850,
Mincrogel 13000 15000 L5000
Tule oas QMY OSms
Ton! film conted 120000 10.0000 100000

Tim-coating is carried cwt in comman apparanus. Costing
cooditions: tblet charpe 140 kg: fead air tempenamre: 680°
C.

EXAMPLE 2

Mndmerie-oamtniniay cwme:
Naodrowie dose [n 100 mg mbict cove [mg}: 02 = 10
Math raxypropyiceloless 057 207 2087
Tmﬂh Q0N 096 o8
Slncrogal oee OLEn  NEeM
Thie 0357 oM? 0297
Twtsl il x| 000 400 4000

Film-coating in a copvemional 250 | table] coating tank.
Coning conditions; tablet charge 144 kg-

EXAMPLE 3

s e g} s 330 g bt ;1

no A8 N0
Tik W m 200
Lacese 1.40 140 LR
Math: liolese am o0 am
Thaskn dioxide oM o0 o
Macrogol 040 dan e
Bihy wethyl methacryias: sopplymer® 004 0D am
Polyorhatc [ 1] o a0e
Townd film cowim] san fan AN

*Employsd in the form of Endmgh ™ NE JO D as 28 aqecous dinpemion.

Film-cnaling in & onmventional 1§ 1 whlet cnating 1ank.
Coating condilions: tablel charge 13.0 kg,

6
EXAMPLE 4
5 Toand dning core:
DNenlmate doe [mg) in 88 mg dist core. w»
fimndweste-fre comt
Yaceiarom hy X
Whis clay 1M
10 Thle 1000
Macrogel 1.0
Olhwsas sytop 148
Thaalen dioxide Illfl"l
Polyvi
lh—”‘;d- 030
15 Tatal whist costing appliad S54.000

Tablet coating in 8 engventional 15 ! tablet costing trk with
» P A

EXAMPMLE 7
5
Towdkowels in nmiseted lablst
L
Fasal weight: % og
0 Formt of com: 7 mm ba damosy, plus, wilh et
Thandrossty dose in mbiet nme
- . H
Duadraneie-fran oot
Lacmes 10 mg
cellulms 0
" e -
Fiaal weight of lamissied A mg
kel

% Pressing by meass of s band press wsing copventiomal
procedures.
What s claimed is:
1. A method of weating & bone disesso in a patient in deed
4 theranf. cnmprising anlly siminiaering o the patient a
pharmeceutical fornrulstion a tshlel core aom-
taining about 0.1 to 100 mg of ibandronste and & costing
which i free of ibandronate and has the following proper-
- tional composition:

() sbout 51.425% by weight of mathylhydroxypropyl-
cellulose:

m}mmwmdmw;

55 (c) shont 15.000% by weipht of polyethylsso glycol; sod

(d) sbout 8.925% by weight of tale.

2. The method of elaim 1, wherein tbe bone dinesse is
related 1o & disorder in caleium metabolicm

3. The method of claim 1. wharein the bonc disossc is
wiledied from the proup consisiing of hypercalcomia,
u.u?uu'n.mmuudp_i.whgﬂ'lm




