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Re: Expediente No. 01.028.014

Solicitud de Patente de Invencién titulada: -
“COMPOSICIONES SINGULARES DE
FOSFOLIPIDOS Y BISFOSFONATOS
ZWITERIONICOS Y UsoO DE LAS
COMPOSICIONES COMO SISTEMAS DE
ENTREGA DE BISFOSFATOS CON UNA
REDUCIDA TOXICIDAD GASTROINTESTINAL".

Solicitante: THE BOARD OF REGENTS OF THE
UNIVERSITY OF TEXAS SYSTEM

RESPUESTA AL AUTO NOTIFICADO POR KESTADO No. 043
DE FECHA 17 DE MAYO DE 2001, OFICIO No. 1490

CARLOS R. OLARTE, mayor de edad y vecino de Bogotd D.C., identificado tal
como aparece al pie de mi firma en mi caréicter de apoderado de la sociedad en referencia,
me permito manifestar lo siguiente ante el auto emanado por ese Despacho, dentro del
término legal:

1. En atencidn a la primera observacién del Examinador, adjunto un Capitulo
Reivindicatorio Modificado corrigiendo el error en la numeracién, sefialado por el
Examinador Técnico (se saltaba de la Reivindicacién 17 a la Reivindicacién 19, sin

mencionar la nimero 18).

2, En atencién a la segunda y tercera observaciones del Examinador, me
permito presentar un Petitorio Modificado, en el cual indico el lugar de constitucién de ln‘/

e



Institucién de Educacién Superior solicitante y el domicilio del inventor. El nombre del
mismo ya habia sido incluido en el Petitorio inicialmente presentado.

3. Atendiendo a la tercera observaciéon del Examinador, adjunto el documento
de Poder debidamente legalizado y traducido, asf como el documento que acredita la
existencia y representacion legal de la Institucién de Educacién Superior solicitante.

4, En cuanto a la quinta observacidn del Examinador, presento junto con este
escrito la cesién del derecho de patente otorgado por el inventor a la solicitante,
debidamente legalizada y traducida.

5. Adjunto la Copia Certificada de la Solicitud de Patente Estadounidense No.
60/195,562, de la cual se reclama prioridad en la presente solicitud. As{ mismo, presento
copia de la traduccién al espafiol del Capftulo Reivindicatorio del Documento de Prioridad.

6. Finalmente, siguiendo una solicitud expresa de mi apoderada, me permito
indicar que €l nombre correcto de la solicitante es: *The Board of Regents of the University
of Texas System”. Ratifico que este cambio se encuentra soportado en el Poder, Cesién y
Petitorio aportados junto con esta contestacién. Para tal efecto, presento un recibo por
concepto de modificacién voluntaria.

Atentamente,

ARLOS R. OLARTE
C.C. No. 79.782.747 de Bogoti
T.P. 74.295

Anexos: Capitulo Reivindicatorio Modificado

Petitorio , -
Poder - -
Documento de Cesién.

Copia Certificada del Documento de Prioridad.
Traduccién del Capitulo Reivindicatorio del Documento de Prioridad. .
Recibo. No. 12446 '
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CAFPITULO REIVINDICATORIO MODIFICADO
(ERIMER EXAMEN DE FORMA)

1. Una composicién farmacéutica para el tratamiento de la osteoporosis la cual

comprende por lo menos un fosfolipido zwiteriénico y por lo menos un bisfosfonato.
A e e

2. La composicién de la reivindicacién 1, en donde el fosfolipido zwiteriénico estd

presente en una centidad suficiente para reducir la toxicidad gastrointestinal del Q‘}

bisfosfonato y el bisfosfonato estd presente en una cantidad suficiente para reducir la N\
Cammaess

reabsorcion 6sea )

3. La composicién de la reivindicacién 1, en donde el fosfolipido zwiteriénico estd
presente en una cantidad suficiente para reducir la toxicidad gastrointestinal del
bisfosfonato y mejorar la biodisponibilidad del bisfosfonato cuando la composicién es

tomada con el alimento, y el bisfosfonato estd presente en una cantidad suficiente para \w\,
reducir la reabsorcién dsea, aumentar la dengidad 6sea y/o reducir fracturas dseas.

4. La composicién de la reivindicacién 3, en donde la cantidad de bisfosfonato
oscila entre 0.1 mg por dosis y 1000 mg por dosis.apmxifn% y la relacién entre
bisfosfonato y ¢l fosfolipido zwiteriénico oscila entre 1:0.1 y 1:100_1@.

5. La composicién de la reivindicacion 3, en donde la cantidad de bisfosfonato
oscila entre 1 mg por dosis y 500 mg por dosis gprpximadamente, y la relacién entre
bisfosfonato y el fosfolipido zwiteridnico oscila entre 1:0.5 y 1:50 aproximadamente.

6. La composicién de la reivindicacién 3, en donde la cantidad de bisfosfonato
oscila entre 2 mg por dosis y 50 mg por dosis gproximadamente, y la relacién entre
bisfosfonato y el fosfolipido zwiteriénico oscila entre 1:1 y 1:10 aproximadamente.
/\
7. La composicién de ]a reivindicacidén 3, en donde la cantidad de bisfosfonato
oscila entre 2 mg por dosis y 20 mg por dosis aproximadamentse, y la relacién entre
bisfosfonato y el fosfolipido zwiteriénico oscila entr';l-:-l- yL:§ ap_roximadamente.

- }

8. La compogjcién-de-la-reivindicacién 1, en donde el fosfolipido zwiteriénico estd
presente en unécantidad suﬁcim?e\gnra reducir la toxicidad gastrointestinal del




bisfosfonato y el bisfosfonato esté presente en una cantidad suficiente para reducir la W
reabsorcién 6sea, aumentar la densidad dsea y/o reducir fracturas 6seas. [

9. La composicién de la reivindicacién 8, en donde el bisfosfonato estd presente en
una cantidad entre 0.1 mg por dosis y 1000 mg por dosi;apm@ y la relacién
entre bisfosfonato y el fosfolipido zwiteribnico oscila entre 1:0.1 y 1:100
aproximadamente,

Crpmm

10, Lacomposicién de 1a reivindicacién 8, en donde ¢l bisfosfonato esté presente en
una cantidad entre 1 mg por dosis y 500 mg por dosis aproximadamente, y la relacién
entre bisfosfonato y el fosfolipido zwiteribnico oscila entre 1:0.5 y 1:50

aproximadamente.

11. La composicién de la reivindicacién 8, en donde el bisfosfonato estd presente en
una cantidad entre 2 mg por dosis y 50 mg por dosis gproximadamente, y la relacion
entre bisfosfonato y el fosfolipido zwiteriénico oscila entre 1:1 y 1:10 aproximadamente.
T
12. La composicién de la reivindicacién 8, en donde el bisfosfonato estd presente en
una cantidad entre 2 mg por dosis y 20 mg por dosig_aproximadamente, y la relacién
entre bisfosfonato y el fosfolipido zwiteriénico oscila entre 1:1 y 1:5 ;proximadamente.
———
13. La composicién de la reivindicacién 1, en donde el fosfolipido zwiteriénico 97
incrementa la biodisponibilidad del bisfosfonato entre 2 y 20 veces aproximadamente. ¢
14. La composicién de la reivindicacién 1, en donde el bisfosfonato estd en su forma
zwiteriénica y conforma un complejo de asociacién idnico con el fosfolipido
zwiteriénico.

15. Lacomposicién de la reivindicacién 1, que ademéis comprende un metal‘coloidal, ~7
- e —n—

un co jo-metélico-0 una mezcla o combinacion de los mismos.

16. La composicién de la reivindicacién 1, en donde el bisfosfonato es caracterizado
por la férmula (I) general:
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4y _-OH

b

en donde R' es H, OH, 6 Cl y R es: (a) un grupo alquilo que tiene entre 1 y 6 dtomos de
carbono, opcionalmente sustituidos por amino, alquilamino, dialquilamino o
heterociclilo, en donde los grupos alquilo en los substituyentes alquilamino y
dialquilamino tienen entre 1 y 5 dtomos de carbono y son idénticos o diferentes en el
caso de los grupos alquilo sustituidos con dialquilamino; (b) un halégeno; (c) un ariltio,
preferiblemente cloro substituido; (d) un cicloalquilamino que tenga entre 5 y 7 &tomos
de carbono; 4 (€) un nitrégeno saturado de 5 6 6 miembros que contiene heterociclilo
con 1 6 2 heterodtomos.

17. La composicidn de la reivindicacién 1, en donde el fosfolipido esté caracterizado

por la férmula general (II):
R¢
|

R tl.‘-H, 0— ¢ —R
R? C Q CH O X R
a | - | - | |+
CH,— O ﬁ 0 — CH,— CH— N —F

o |l:

en donde R; y R; son sustituciones saturadas o insaturadas que oscilan entre 8 y 32
4tomos de carbono; Ryes HO CH;, y X es H 6 COOH; y Ry es =0 6 H;.

18. La composicién de la reivindicacién 1, en donde el bisfosfonato es seleccionado
entre 4cido 3-amino-1-hidroxipropilideno-1,1-bisfosfénico (pamidronato), #cido 4-
N,N-dimetil-3-amino-1-
hidroxipropilideno-1,1-bisfosfénico (mildronato, olpatronato), édcido 1-hidroxi-3-(N-
metil-N-pentilamino)

amino-1-hidroxibutilideno-1,1-bisfosfénico  (alendronato),

propilideno-1,(N-metil-N-pentilamino)propilideno-1,1-



bisfosfénico (ibandronato), écido 1-hidroxi-2-(3-piridil)etilideno-1,(3-piridil)etilideno-
1,1-bisfosfénico (risedronato), 4cido 1-hidroxietilideno-1,1-bisfosfénico (etidronato),
icido  1-hidroxi-3-(1-pirrolidinil)propilideno-1,1-bisfosfénico, 4cido  1-hidroxi-2-
(limidazolil) etilideno-1,1-bisfoafénico(1-imidazolil)etilideno-1,1-bisfosfénico
(zoledronato), écido 1-hidroxi-2- (imidazo [1,2-a] piridin-3-il} etilideno-1,1-bisfofonico
(minodronato), Acido 1-(4-clorofeniltio) metilideno-1,1-bisfosfénico (cimadronato,
incadronato), &cido 6-amino-1-hidroxihexilideno-1,1-bisfosfénico (noridronato) y sales

farmacéuticamente aceptables de los mismos y mezclas y combinaciones de los mismos.

19. La composicién de la reivindicacién 1, en donde el bisfosfonato es seleccionado
entre risedronato, alendronato, pamidronato, y sus sales farmacéuticamente aceptables, y

mezclas y combinaciones de los mismos.

20. La composicién de la reivindicacién 1, en donde el fosfolfpido zwiteridnico es
seleccionado entre- fosfatidilcolinas, fosfatidiletanolaminas, fosfatidilinositol,
fosfatidilserinas esfingomielina y otras ceramidas, aceites que contienen fosfolipidos, y

mezclas o combinaciones de los mismos.

21. La composicién de la reivindicacién 1, en donde el fosfolipido zwiteridénico es
seleccionado entre fosfatidilcolina, dipalmitoilfosfatidilcolina, otras fosfatidilcolinas
disaturadas, aceites de lecitina, y mezclas y combinaciones de las mismas.

22. Una composicién farmacéutica, para el tratamiento de la osteoporosis, la cual
comprende una cantidad farmacéuticamente efectiva de un bisfosfonato para reducir la
reabsorcién dsea y una cantidad suficiente de un fosfollpido zwiteriénico para reducir la
toxicidad gastrointestinal y aumentar la biodisponibilidad del bisfosfonato.

23. La composicién de la reivindicacién 22, en donde la cantidad efectiva del
bisfosfonato oscila entre 0.1 mg por dosis y 1000 mg por dosig-apreximedamente, y la
cantidad suficiente del fosfolipido zwiteriénico es tal que una relacién entre bisfosfonato
y el fosfolipido zwiteridnico oscila entre 1:0.1 y 1:100 aproximadamenter—-

24, La composicién de la reivindicacidn 22, que ademés comprende yn_metal

coloigal, un complejo metélico o una mezcls o combinacién de los mismos. %



25. Una composicién farmacéutica la cual comprende un vehiculo, una cantidad
farmacéuticamente efectiva de un bisfosfonato para reducir la reabsorcién ésea y una
cantidad suficiente de un fosfolipido zwiteribnico para reducir la toxicidad
gastrointestinal e incrementar la biodisponibilidad del bisfosfonato.

26. La composicién de la reivindicacién 25, en donde la cantidad efectiva del
bisfosfonato oscila entre 0.1 mg por dosis y 1000 mg por dosis -spfoximadamente, y la

cantidad suficiente del fosfolipido zwiteridnico es tal que una relacién entre bisfosfonato
y el fosfolipido zwiteridnico oscila entre 1:0.1 y 1:100-eproximadamente

27. La composicién de la reivindicacién 25, que ademés comprende un metal

coloidal, un complejo metélico o una mezcela o combinacién de los mismos.

28. La composicién de la reivindicacién 25, en donde el medicamento debe ser
tomado oralmente.

29. El medicamento de la reivindicacién 25, en donde el medicamento debe ser
tomado oralmente con el alimento.

30. Un medicamento oral, para el tratamiento de la osteoporosis, el cual comprende
un objeto sélido que comprende un vehiculo inerte, una cantidad farmacéuticamente
efectiva de un bisfosfonate-para reducir la reabsorcién ésea y una cantidad suficiente de
un fosfoltpido—=zwiteriénico. para reducir la toxicidad gastrointestinal e incrementar la
biodisponibilidad del bisfosfonato.

31. El medicamento de la reivindicacién 30, en donde la cantidad efectiva del
bisfosfonato oscila entre 0.1 mg por dosis y 1000 mg por dosjg aproximadamente, y la
cantidad suficiente del fosfolipido zwiteriénico es tal que una relacién entre bisfosfonato

y el fosfolipido zwiteriénico oscila entre 1:0.1 y 1:100 aplmd%

32. El medicamento de la reivindicacién 30, que ademés comprende un metal
coloidat;un-complej$netilico o una meacla.o.combinacién de los mismos.

33( Unm nétodo para tratar la osteoporosis €l cual comprende el paso de administrar

una composicién, la cual comprende una cantidad farmacéuticamente efectiva de un

( &?Q}\'
K
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bisfosfonato y una cantidad suficiente de un fosfolipido zwiteridénico para reducir a
toxicidad gastrointestinal y aumentar la biodisponibilidad del bisfosfonato.

34, método de 1a feivindicacién 33, en donde la cantidad efectiva del bisfosfonato
oscila entre™O: r dosis y 1000 mg por dosis aproximadamente, y la cantidad

suficiente del fosfolipido zwiteriénico es tal que una relacién entre bisfosfonato y el
fosfolipido zwiteridnico oscila entre 1:0.1 y 1:100 aproximadamente.

)
35. E] método.de la reivindicacion 33, que ademéas comprende un metal coloidal, un
complejo metilico o una mezcla o combinacién de los mismos.

TN
36. |Inmétadp para producir una composicién medicinal de biafosfonato con una
reducida toxicidad-gastrointestinal incluyendo el paso de hacer contactar un fosfolipido
zwiteriénico y un bisfosfonato, en donde la composicién tiene una reducida toxicidad
gastrintestinal y una biodisponibilidad mejorada del bisfosfonato y causa una reduccién
de la reabsorcion 6sea.

L

El método la reivindicacién 36, en donde el contacto es hecho bajo
con el fosfolipido y el bisfosfonato estin en sus formas zwiteridénicas.

interaccidn intermolecular entre el fosfolipido zwiteridnico y el biofosfonato.

41. B{‘ﬁét“od:’tlta/’ D reivindicacién 40, en donde el mezclado es la sonicacién y el
tiempo osCili"entre un minuto y una hora y la temperatura esti por encima de la
temperatura de transicién (Ty,) més alta del fosfolipido en la composicién.

o
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42. 'Elm a reivindicacién 36, en donde el contacto es hecho en presencia de

un compiejo metélico, un metal coloidal, 0 una mezcla 0 combinacién de los mismos.

43, @Wt una composicion medicinal de bisfosfonato con una
reducida toxicidad gastrointesiinial, incluyendo los pasos de:

disolver un fosfolipido zwiteridnico en un solvente orgénico;

remover el solvente para formar una pelicula delgada del fosfolipido
zwiteriénico;

hacer contactar la pelicula fosfolipida zwiteridnica con una solucién que
comprenda un bisfosfonato, en donde la solucién tenga una resistencia idnica baja y un
pH suficiente para mantener al bisfosfonato y al fosfolipido en sus formas zwiteridénicas
para formar la composicién; y

mezclar la composicién por un tiempo y a una temnperatura suficiente para
promover la interaccién intermolecular entre el fosfolipido zwiteridnico y el
bisfosfonato,

donde la composicién tiene una reducida toxicidad gastrointestinal y una
biodisponibilidad mejorada del bisfosfonato y causa una reduccién en la reabsorcién

Osea.
44, método dela reivindicacion 43, en donde el tiempo oscila entre un minuto y

una horay la eritura estd por encima de la temperatura de transicién (Ty,) més alta
del fosfolipido en la composicién.

45. {El método de la reivindicacién 43, en donde la solucién ademés comprende un

complejo metilico, un metal coloidal, o una mezcla o combinacién de los mismos.

———
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OFICIAL

TICIA

N No. 0101
DE MINJUS

YERESA L\RA R.
TRADUCTORA

REBOLUCIO

MARIA

TRADUCCION OFICIAL No. 275/01 de un documento escrito en inglés, el cual
para su identificacion se sella con el sello del Traductor. Esta es una Traducclén
Oficial efectuada el dfa 27 de junio de 2001 por la Sra. Maria Teresa Lara R.,
c.c. 41.568.055 de Bogota,- Traductora Oficlal segiin Resolucién No. 01016 del 2

de octubre de 1998, expedida por el Ministerlo de Justicia.

Poder otorgado por el Consejo Rector del Sistema de la Universidad de Texas
(The University of Texas System) para su representacién en relaclén con
asuntos de propiedad Industrial en Colombia. Certificacién notarial suscrita por

Gerr\} P. Beckham, Notaric Publico del Estado de Texas, y legallzaciones

subsigulentes.

El suscrito Consejo Rector del Sistema de la Universidad de Texas (The University of
Texas System), domiciliado en 201 West 7" Street, Austin, Texas 78701, Estados
Unidos de América, declara por el presente otorgar a CARLOS REINALDO OLARTE
y/o ALVARO CORREA ORDONEZ, poder especial amplio y bastante para recabar de
las oficinas y autoridades naclonales que correspondan, la obtencidn de: Patentes de
Invencion, Patentes de Modelo de Utllidad, Disefios Industriales, fusiones, cambios
de nombre, ceslones, presentacién y tramitaclén de oposiciones, camblos de
direccién, a cuyo efecto los faculta para dar ante dichas autoridades todos los pasos

necesarios al objeto Indicado, elevar solicitudes, formular descripciones, protestas,

declaraciones, apelaciones y reclamos, pagar Impuestos, solicitar testimonlos, recibir
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MARIA TERESA LARA R.
TRADUCTORA OFICIAL
RESOLUGION No. 01018
DE MINJUSTICIA

%
Traduccién Oficlal No, 275/01 - Pégina 2 ;/f}

en juiclo a todas las reclamaciones o demandas que por miotivo de las marcas se
presentaren y hacer cuanto fuere necesario ante las autoridades administrativas o
judiclales de cualquler orden, ddndoles asi mismo facultad para sustituir el presente y

€en caso necesario revocar dichas sustituciones.

Dado y firmado en Austin, Texas, E.U.A., a los 5 dias del mes de junio de 2001.

(Fdo.) Cullen M. Godfrey

Vicerector y Asesor (General

A los 5 dias del mes de junio de 2001, la suscrita Notario
DA FE

1. Que Cullen M. Godfrey, mayor y domicillado en Austin, Texas, E.U.A.,

suscribié de su pufio y letra el documento que antecede.

2. Que conozco al otorgante y que éste tlene capacidad legal para el

otorgamiento. -

3. Que el otorgante ha suscrito el referido documento en su caracter de

Vicerector y Asesor General del Sistema de la Universidad de Texas (The

University of Texas System).
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MARIA TERESA LARA R.

TRADUCTORA OFICIAL

RESOLUCION Ne. 01018

DE MINJUSTICIA

Traduccidn Oficlal No. 275/Q1 - Pagina 3

que tiene existencla legal actual y que el acto para el cual se ha otorgado

el poder estd comprendido entre los que constituyen su objeto social.

Que el otorgante tiene efectivamente [a representaclén que ostenta y que

ésta es legltima.

6. Que he basado las certlficaclones 3, 4 y 5 anteriores en los sigulentes
documentos auténticos que al efecto se me exhibleron y que menciono
especiflcamente con expreslén de sus fechas y de su origen o

procedencia:

Seccién 9.3 de |a reunlén del Consejo Rector celebrada el 11 de junio de
1992 en Austin, Texas, E.U.A.
(Fdo.) Gerry P. Beckham

Notario Publico

[Sello] GERRY P. BECKHAM
NOTARIO PUBLICO
ESTADO DE TEXAS

LA COMISION EXPIRA EL 11-21-2001

El Estado de Texas

Secretaria de Estado

APOSTILLE

(Conventlon de La Haye du 5 octobre 1961)

1. Pals: Estados Unidos de América
Este documento publico

2. ha sido firmado por GERRY P. BECKHAM

3
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TRADUCTORA ORIGIAL
DE MINJUBTICIA
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3. actuando en calidad de Notario Publico, Estado de Texas
4, lleva el sello/estampilla de GERRY P. BECKHAM, Notario Piblico,

Estado de Texas, la comisién expira:

11-21-01

CERTIFICADO

5. en  Austin, Texas 6. el dia 12 de junlo de 2001
7.

por el Secretario de Estado de Texas

8. Certificado No. N-254679
9. Sello 10. Firma
(Sello del
Estado de Texas)

(Fdo.) Henry Cuellar

Secretario de Estado

La anterior es traduccién flel y completa del documento en referencia, de la cual
se deja copla en este archivo para su confrontaclén.

Wnsalowl?

Maria Teresa Lara R. N
c.c. 41.568.055 de Bogota
Traductora Oficlal segun
Resolucién No. 01016 del
2 de octubre de 1998, del




The State of Texas

SSecretary of State
APOSTILLE

(Convention de La Haye du 5 Octobre 1961)

1. Country: United States of America

This public document

2. has been signed by GERRY P BECKHAM

3. acting in the capacity of Notary Public, State of Texas

4. and bears the scal/stamp of GERRY P BECKHAM, Notary Public, State of

Texas, Commission Expires: 11-21-01

CERTIFIED

5. at Austin, Texas 6. on June 12,2001

7. by the Secrctary of State of Tcxas

8._ Certificate No. N-254679
9. Seal 10. Signature:
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° BAKER & MCKENZIE

CALLE 35 No. 7-25, Piso 4
TeLErono: (57-1) 332-2800
BoooTti, D.C. COLOMBIA

WWW.BAKERINFO.COM

OFFICE.BOGCTAG BAKERNET.COM

POWER OF ATTORNEY

The undersigned.

The B ard of Regents of the
University of Texas System

Located In

201 West 7th Street
Austin, Texas 78701

United States of America
Declaras that It hareby grants to

LOS REINALDO OLARTE and/or
ARO CORREA ORDONEZ

A full and sufficient power of attorney to apply to the
proper national officers and authorities for the lssve of:

Patents of Invention, Patents for Utility
Madels, Industrial Designs, mergers,
changes of name, assignments, filing and
prosecutions, changes of address

To which end it empowers them to teke all steps
nacessary before sald authorities for the objects stated,
to file petitions, prepare descriptions, make protosts,
declarations, appeals and objections, pay imposts,
apply for certifications, meceive documents and
securittes, abandon applications and collect refunds.
To the sald mandatories sufficlent power ls granted

reby to receive notifications for and on behalf of the

mpany, o confer powers on those who ame %o
represent the company judiclally and extrajudicially, to
answer In court n the matter of all claims and demands
that may be presented In connection with the patents,
and to do everything that may be required, before
administrative or judicial officers of any class giving
them lkewlise power to substitute these prasents and
revoke such substitutions If necessary.

Done and subscribed in Austin, Texas USA

dayof June, 2001

Onthe 3 tB

len M. Godfrey

La abajo firmada.

domidilada an

declara por of presente otorgar a

CARLOS REINALDO OLARTE y/o
ALVARO CORREA ORDONEZ

poder espacial amplio y bastante para recabar de las
oficinas y autoridades nacionales que correspondan, la
obtancién de:
Patentes de Invencién, Patentes de Modelo
de Utilidad, Disefios Industriales, fusiones,
cambios de nombre, cesiones, presantacién
y tramitacion de oposiciones, cambios de
direccion
a cuyo efacto los faculta para dar ants -dichas
autoridades, fodos los pssos necesarios al objsio
Indicado, elevar solicitudes, formutar descripciones |,
protestas, declaraciones, apelaclonas y reclamos,
oblar Impuestos, solicitar testimonlos, recibir
documentas y valoras, deslstir y percibir. Se concede a
los axpresados mandatarios poder bastsnte para
reciblr notificaciones a nombre de la compafiia, otorgar
poderes a quienes vayan a reprasantar a la compafila
Judiclal y exirajudicialments, responder en Juiclo a
todas las reclamaciones 0 demandas que por motivo
de las patantas se presantaren y hacer cuanto fuere
necesario. ante las sutoridades administrativas o
judiciales de cualquler orden, dindoles asimismo
facullad para sustitulr el presenta y en caso necesarlo
ravocar dichas sustituciones.

Vice Chancellor and General Counsel

/;’/(.
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RAISBECK, LARA, RODRIGUEZ & RUEDA
MIEMBROS DE LA FIRMA

« BAKER & MFKENZIE

CALLE 35 No., 7-25, Pi1so 4
TeLEronn: (57-1) 332-26800
Bocoth, D.C. COLOMBIA

WWW. BAKERINFO.COM

SFTGE. BOODTAA AR CANET. COM

NOTARIAL CERTIFICATION ...

On this 5th day of June
2001 , the undersigned Notary

CERTIFIES
That Cullen M. Godfrey

of legal age and doricled in ~ Austin, Texas USA
nlhhthaﬂhlungdnudoumt_

That the grantor Is fo me personally imown and that ha/she has legal
capadty to executa the instrument.

That the grantor has executed the foregoing documant as

Vice Chancellor and General Counsel

of the-eoperatsperson- The University of Texas
System

Thatthecorporeteperson The University of Texas
System
having Iz home officeln Austin, Texas USA

i duly organized, has present legal existence and that the purposes

for which the power of atiomey 1s graniad are within the scope of Iis
corporate purposas.

That the grantor has In foct the referred to authorty and that
his/her representation s legal.

That | have based curtifications 3, 4 and 5 abovo on the folloning authantic
documants for such purposs dibitad to me and which | mention specifiically,
giving thair dates and their origin or source:
Section 9.3 of The Board of Regents
meeting held on June 11, 1992 in
Texas USA

Austin,

Alos

de 20

-CERTIFICACION NOTARIAL

dias det mos de

8l suscrito Notario

DA FE

. Que

mayor y domidliiado en

suscribld de su pufio y Jetra ol documento que antacads.

Que conozco al clorgants y que dete tiane capacidad legal para el
otorgamiento.

. Quo el olorgante ha suscito el referkio docurmento en su caracter
ds .

da |a persona juridica

. Que la persona juridica

wath logeiments constituida, que tene existencia legal schual y
que el acio para el cual se olorge el poder esté comprendido entre
loa que constituyen su cbjetn sactal.

Que el otorganis tiens efectivaments la represantacion que
osisnta y qua dsia es legitima.

Que he basado las carificaciones 3, 4 y 5 anteriores en los
siguientes documentos autdnticos que al efecto sa me axhibleron
¥ que mandiono especificamants con expresidn fechas y de
su grigen o procedenda:
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TRAD

TRADUCCION OFICIAL No. 312/01 de un documento escrito en Inglés, el cual
para su Identificacién se sella con el sello del Traductor. Esta es una Traduccién
Oficlal efectuada el dfa 11 de jullo de 2001 por la Sra. Marla Teresa Lara R., c.c.
41.568.055 de Bogotd, Traductora Oficlal segun Resolucién No. 0i016 del 2 de

octubre de 1998, expedida por el Ministerlo de Justicla.

Cesién de Invento del sefior LENARD LICHTENBERGER a The Board of Regents
of the University of Texas System (El Consejo Rector del Sistema de la
Universidad de Texas). Certificaclén notarlal suscrita por Charlotte 1. Allen,

Notario Pablico del Estado de Texas, y legallzaciones subsigulentes.

LA CESION NO SE TRADUCE POR ENCONTRARSE EN INGLES Y ESPANOL EN EL
DOCUMENTO ORIGINAL.

ESTADO DE TEXAS §

8
CONDADO DE HARRIS §

ANTE Mf, la suscrita autoridad, en el dia de hoy comparecld
personaimente Lenard Lichtenberger, a qulen conozco como la persona cuyo
nombre suscribe el Instrumento anterior, y reconoclé ante mi haber otorgado el

mismo para los propdsitos y por la causa alll expresados.

DADO BAJO MI FIRMA y sello oficlal a los 30 dias del mes de junio de
2001.

(Fdo.) Charlotte J. Allen

NOTARIO PUBLICO EN Y PARA
EL ESTADO DE TEXAS

[Sello] Charlotte 1. Allen
Notarlo Plblico, Estado de Texas
MI comisién expira el
30 DE JUNIO DE 2004
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El Estado de Texas
Secretaria de Estado
APOSTILLE

(Convention de La Haye du 5 octobre 1961)

1. Pais: Estados Unidos de América
Este documento puablico
2. ha sido firmado por CHARLOTTE 1. ALLEN
3. actuando en calidad de Notario Publico, Estado de Texas
4, lleva el sello/estampilia de CHARLOTTE J. ALLEN, Notario Publico,
Estado de Texas, la comisién expira:
06-30-04
CERTIFICADO
5. en  Austln, Texas 6. el dia 2 de julio de 2001
7. por el Secretario de Estado de Texas
8. Certificado No. N-256870
9. Sello 10. Firma
(Sello del
Estado de Texas) (Fdo.) Henry Cuellar
Henry Cuellar

Secretario de Estado

La anterlor es traduccién fiel y completa del documento en referencla, de la cual
se deja copla en este archivo para su confrontacién. )

(Peacalonad.

Maria Teresa Lara R.

c.c. 41.568.055 de Bogot#d
Traductora Oficlal segin
Resolucién No. 01016 del
2 de octubre de 1998, del
Ministerio de Justicla



The Stf Texas

Secretary of State
APOSTILLE
(Convention de La Hayve du 5 Octobre 1961)

1. Country: United States of America
This public document
2. hasbeen signed by CHARLOTTE J ALLEN
3. acting in the capacity of Notary Public, State of Texas
and bears the seal/stamp of CHARLOTTE J ALLEN, Notary Public, State

uJa WC&}JM.___‘
@
»

of Texas, Commission Expires: 06-30-04

CERTIFIED

at Austin, Texas 6. on July2,2001

by the Secretary of State of Texas

Certlficate No. N-256870
Seal 10. Signature:

Secretary of State
ST/VA
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BaeER & MCKENZIE
1
UCMGER. Leanrd LICHTENBERGER, L.ll,ll_'d '
By means of this documn:mt assign to poruudmduhpruentceedo(oedunm)n .
The Board of Regents of the University of The Board of Regentx of the Unilversity of
Texas System . Texas System
A n_I.n:;i.tnunn_ mon " una institugign de educacion sy ligu:
under the laws of the State of Texas bajolasleyes del Estado de Texas,
United States of America Estados Unidoe de América
Domiciled in domioiliads en ! '
201 W. T Street : " . 201 W, 7™ Street
Austin, Texas 78701 . Austin, Texas 78701 )
United States of America Estados Unidos de América
(hexeinafter referred to-es the “ASSIGNEE™.), (de shara en adelante el “CESIONARIO™),
All my (our) rights, title and interest in and to -+ todos mis (nuestros) derechos, titulo e interds
. my (our) invention fxx & new and useful " sobre mi (muestra) mvencién tal como describe -
. 1mmvamm entitled uﬂnmuymﬁnnhlnd on: ) ' .
described in: - COMPOSICIONES SINCULARES DE -
UNIQUE COMPOSITIONS OF FOSFOLIPIDOS Y BISFOSFONATOS
ZWITTERIONIC FPHOSPHOLIFIDS AND ~ ZWITERIONICOS Y USO DELAS.: - - -
BISPHOSPHONATES AND USE OF THE . COMPOSICIONES COMO SISTEMAS DE
COMPOSITIONS AR EISFHOSPHATE ENTREGA DE BISFOSFATOS. ‘CON UNA
DELIVERY SUSTEMS WITH REDUCED REDUCIDA TOXICIDAD . ~ =~
GI TOXICTITY; GASTROINTESTINAL; - -
Colombian Patent Application No. 01028014 Salicitad de Patente Cblonlilln No 01'028014
So far as the Republic af Colambia is consemned. ' mloquq_emmmahmbhcade(‘.olnmbu.
) LICHTENBER: %ﬂl 1 LICHTENBERGER, Lenard
Place and date; . 20D Lugar y fecha:
STATE OF TEXAS §
§
COUNTY OF HARRIS §

BEFORE ME, the undemgned authority, on this day personally appeared Linard Lichtenberger, known to me
to be the person whose name is subscribed to the foregoing instrument, and acknowledged to me that he executed
the same for the purposes and consideration therein expressed.

o
GIVEN UNDER MY HAND and seal of office this 30 day of June, 2001.

NOTARY PUBLIC IN ANDFOR
THE STATE OF TEXAS
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Esta es una traducé¢ién parcial al idioma espafiol de un

documento escrito originalmente en el idioma inglés.

LOS ESTADOS UNIDOS DE AMERICA

A TODOS AQUELLOS A QUIEN ESTE DOCUMENTO SE LES PRESENTE:
DEPARTAMENTO DE COMERCIO DE LOB ESTADOS UNIDOS

Oficina de Patentes y Marcas de los Estados Unidos

Abril 18, 2001

ESTO ES PARA CERTIFICAR QUE LO ANEXADO A LA PRESENTE ES UNA
FIEL COPIA DE LOS EXPEDIENTES DE LA OFICINA DE PATENTES Y
MARCAS DE LOS ESTADOS UNIDOS DE AQUELLOS DOCUMENTOS DE LA
SOLICITUD DE PATENTE IDENTIFICADA A CONTINUACION QUE
REUNIERON LOS REQUERIMIENTOS PARA QUE SE LE CONCEDA UNA
FECHA DE PRESENTACION BAJO 35 USC (Cbdigo de los Estados
Unidos) 111.

NO. DE SOLICITUD: 60/195,562
FECHA DE PRESENTACION: 07 de Abril de 2000

Por la Autoridad del

SELIO DE LA CONMISIONADO DE PATENTES Y MARCAS
OFICINA DE MARCAS Y PATENTES
DE LOS ESTADOS UNIDOS DE firma ilegible]

H. PHILLIPS

Oficial de Certificacién
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REIVINDICACIONES: Ht,ﬂ

1. Una composicién para el tratamiento de la osteoporosis
la cual comprende un fosfolipido zwiteriénico y un

bisfosfonato.

2. La composicifn de la reivindicacién 1, en donde la
cantidad de fosfolipido zwiteribénico es suficiente para

reducir la toxicidad gastrointestinal del bisfosfonato.

3. La composicién de la reivindicacién 1, en donde la
cantidad de bisfosfonato es suficiente para reducir

osteoporosis.

4. La composici6n de la reivindicacién 3, en donde la

cantidad oscila entre 0.5 y 1000 mg por dosis.

5. La composicién de la reivindicacién 1, en donde la
relacién entre bisfosfonato y el fosfolipido zwiterifnico

oscila entre 1:0.1 y 1:10 aproximadamente.

6. La composicién de la reivindicacién 3, en donde el
fosfolipido zwiteridnico incrementa la biodisponibilidad

del bisfosfonato entre 1 y 20 veces aproximadamente.
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7. Una composicién para el tratamiento de la
osteoporosis, que comprende una cantidad farmacéuticamente
efectiva de un biofosfonato y una cantidad suficiente de un
fosfolipido zwiteriénico para reducir la toxicidad
gastrointestinal y aumentar la biodisponibilidad del

bisfosfonato.

8. La composicién de la reivindicacién 7, en donde la
cantidad efectiva de bisfosfonato comprende entre 0.5 y

1000 mg por dosis aproximadamente.

9. Una composicién medica que comprende un vehiculo, una
cantidad farmacéuticamente efectiva de un bisfosfonato y
una cantidad suficiente de fosfolipido zwiterifnico para
reducir la toxicidad gastrointestinal y aumentar la

biodisponibilidad del bisfosfonato.

10. La composicién de la reivindicacién 9, en donde la
relacién entre bisfosfonato y el fosfolipido zwiteribnico

oscila entre 1:0.1 y 1:10 aproximadamente.

11. Un medicamento oral, para el tratamiento de la

ogsteoporosis que comprende un vehiculo inerte, una cantidad
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farmacéuticamente efectiva un bisfosfonato y una cantidad I(é
suficiente de un fosfolipido zwiteribfnico para reducir la
toxicidad gastrointestinal e incrementar la

biodisponibilidad del bisfosfonato.

12. El medicamento de la reivindicacién 11, en donde la
cantidad suficiente del foefolipido zwiteriénico es tal que
una relacién entre bisfosfonato y el fosfolipido

zwiteridnico oscila entre 1:0.1 y 1:10 aproximadamente.

i3. Un medicamento oral, para el tratamiento de la
osteoporosis, el cual comprende un objeto sélido que
comprende un vehiculo inerte, una cantidad
farmacéuticamente efectiva de un bisfosfonato y una
cantidad suficiente de un fosfolipido zwiteriénico para
reducir la toxicidad gastrointestinal e incrementar la

biodisponibilidad del bisfoasfonato.

14. El medicamento de la reivindicacién 13, en donde la
cantidad suficiente del fosfolipido zwiteridnico es tal que
una relacién entre bisfosfonato y el fosfolipido

zwiteridnico oscila entre 1:0.1 y 1:10 aproximadamente.



Y

15. Un método para tratar la osteoporosis el cual
comprende el paso de administrar oralmente una composicién,
la cual comprende una cantidad farmacéuticamente efectiva
de un bisfosfonato y una cantidad suficiente de un
fosfolipido zwiteridnico para reducir a toxicidad
gastrointestinal y aumentar la biodisponibilidad del

biafosfonato.

16. El medicamento de la reivindicacién 15, en donde la
cantidad suficiente del fosfolipide zwiteriénico es tal que
una relacién entre bisfosfonato y el fosfolipido

zwiteriénico oscila entre 1:0.1 y 1:10 aproximadamente.

17. Un método para producir una composicién medicinal de
bisfosfonato con una reducida toxicidad gastrointestinal
incluyendo el paso de hacer contactar un fosfolipido
zwiteribénico y un bisfosfonato, en cantidades suficientes

de forma compleja.

18. El método de la reivindicacién 14, que ademés
comprende el paso de administrar la composicién con un

vehiculo inerte.
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office

April 18, 2001

THIS IS TO CERTIFY THAT ANNEXED HERETO IS A TRUE COPY FROM
THE RECORDS OF THE UNITED STATES PATENT AND TRADEMARK
OFFICE OF THOSE PAPERS OF THE BELOW IDENTIFIED PATENT
APPLICATION THAT MET THE REQUIREMENTS TO BE GRANTED A
FILING DATE UNDER 35 USC 111,

APPLICATION NUMBER: 60/195,562
FILING DATE: April 07, 2000

By Authority of the
COMMISSIONER OF PATENTS AND TRADEMARKS

H. PHILLIPS
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Plaase ype u plus sign (+) innvde this —-EI Dockst Number: | 256301 SPROV

PROVISIONAL APPLICATION FOR PATENT COVER SHEET (Small Entity) >

[ — ]
|
=B C ~
= - This is = request for flling a PROVISIONAL APPLICATION FOR PATENT under 37 CFR 1.83 (c). —~
[ — ] [1)
Lr |

S, INVENTOR{SVAPPLICANT(S)

Qhiven Naras (fcst and middie [f amy) Famnily Name of Sumama Rutadence (Cly and elihver Sigte or Forsign Cauwtry) { ’1

Lenard Lichtenbarges Houston, TX

Adkitional inventfors are being named on page 2 atiached herelo
TITLE OF THE INVENTION (280 characters max)

UNIQUE COMPOSITIONS OF ZWITTERIONIC PHOSPHOLIFIDS AND BISPHOSPHONATES AND USE OF THE
COMPOSITIONS TO REDUCE GI TOXICITY AND ENHANGE BIOGAVAILABILITY OF BJ3PHOSPHONATES

o o CORREBPONDENCE ADDRESS
Piace Customar Numbar

[ customer hmber | | —— Bar Code Label hwve

P i Name | Robert W. Strazler
Address 2925 Briarpark Drive
Atidrass Sults 830
City Houston sam | ap  |roa
Country us Telephone [ 713.977.7000 Fax  [M34TT.TO14

ENCLOSED APPLICATION PARTE (aheck all that spaly)

)| Srectication Numberof Pages | 34 Smal Enilty Stetament

g Drawing(s) Mmderof Shests | 2 E Other (opacity) E‘

METHOD OF PAYMENT OF FILING FEEA FOR THIS PROVISIONAL APPUICATION FOR PATENT {check one)
FILING FEE
AMOUNT

A check or money order Is anclosed 1o cower tha filing fees

The Commissionar s harsbsy authorized to chargs filng foes or
cradit any overpayment o Daposit Account Number: _ﬂ".;_
Ivavsiion wes mude by s sgency of e Unkeyd Siaine Governmant or under o camirsgt wilh an agancy of $he Linlingd Sistes Govamnmant.

O w

D Yeu, fw e of he U 8, Govermeni agenoy sid the Gowariment coniract eamber s

Reapactiully submiited, [
SIGNATURE . Data [ 0410712000 ]
gl
REGISTRATION NO.
TYPED or PRINTED NAME  Robert W. Strozier - 34,024
(¥ eppropriste) I_ —I
TELEPHONE 713.977.7000 i .

USE ONLY FOR FILING A PROVISIONAL APPLICATION F PATENT
SEND TQ: Bax Provisional Application, Axsistans Commissioner for Patents, Washington, DC 20131
[Pagelof 1 | PIRSMALUREVDM
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—_— —
CERTIFICATE OF MAILING BY "EXPRESS MAIL" (37 CFR 1.10) Docket No.
Applicani(s): LICHTENBERGER 25630/1SPROV
Serlal No. Fling Deto Examiner Group Art Unk
7 April 2000

invention: UNIQUE COMPOSITIONS OF ZWITTERIONIC PHOSFHOLIFIDS AND BISPHOSFHONATES AND
USE OF THE COMPOSTITIONS TO REDUCE GI TOXICITY AND ENHANCE BIOAVAILABILITY OF
BISPHOSPHONATES

I hereby certify that this  Pruvisional Patent Application and postcand

(Gdanilly e of covapendency)

Is being daposited with the United States Postel Service "Express Mak Poat Office to Addresses” service under

37 CFR 1.10 In an envelope eddressed to: The Assistant Commissioner for Patents, Washington, D.C. 20231 on
7 April 2000

Daw)

EL 389 346 984 US

("Exprery Mail® Mallny Labsl Nianbar)

th:hmn-thmhnl'nm-f—lhl.

Capynghl 1988 Lagaimlt

/g5
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UNITED STATES PROVISIONAL PATENT APPLICATION

TITLE: UNIQUE COMPOSITIONS OF ZWITTERIONIC
PHOSPHOLIPIDS AND BISPHOSPHONATES AND USE OF
THE COMPOSITIONS TO REDUCE GI TOXICITY AND
ENHANCE BIOAVAILABILITY OF BISPHOSPHONATES

INVENTOR: Lenard Lichtenberger
BACKGROUND OF THE INVENTION
1. Field of the Invention
The present invention relates to compositions that reduce GI toxicity of

bisphosphonate pharmaceuticals used in tresting osteopordsis and that enhance
bioavailability of bisphosphonate pharmaceuticals. ™~

More particularly, the present invention relates to compositions including a.

zwitterionic phospholipid and a bisphosphonate for treating osteoporosis resulting in
compositions with reduced GI toxicity or side-effects and improve bisphosphonate
bioavailability.

2. Description of the Related Art

Bisphosphonates represent a class of drugs that have shown very promising
therapeutic efficacy in the treatment of a number of diseases associated with abnormally
accelerated bone resorption including; osteoporosis, Paget’s disease and hypercalcemia of
malignancy (1,2). As an increasing number of these drugs become available for clinical
use in the treatment of the millions of individuals with these skeletal diseases, evidence is
becoming available that their chronic usage may be associated with a number of
gastroiniestinal side-effects, such a8 dimthea, abdominal paim and inflammation (c.g.
esophagitis and gastritis), erosions and ulceration of the upper gastrointestinal tract (3-5).
Women, five or more years past the onset of menopause, who are in an estrogen-deficient

state, are particularly prone to developing osteoporosis and are also those at greatest risk
of developing GI side-effects when placed on chronic bisphosphonate therapy. it has

Page 1
Engress Mall No.: EL, 389 348 984 LS - .- -
HACLIENT FILESUVWALT HSC mmmlmnmhm Roperr W. STRODER, PLLL.
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been estimated that 8-10 million Americans are suffering from ostcoporosis and an
additional 17-20 million of our populace have low bone mass, placing them at rigk for
this disease. Women constitute ~80% of this “at risk” population. In many cases these
individual are also taking non-steroidal anti-inflammatory drugs (NSAIDs) to allcviate
the pain and inflammation of arthritic joints, further compounding their risk of
developing GI complications. In confirmation with these clinical observations, Graham
and associates (6,7) performed a mumber of endoscopic studies on healthy subjects taking
the bisphosphonate, alendronate for a period up to 2 weeks at doses recommended for the
treatment of Paget’s Disease (40 mg) or osteoporosis (10 mg) and reported that 40-60%
of the vohmteers had observable gastric erosions, while 10-20% developed one or more
gastric ulcers. In support of these concerns Lanza (8) reported that alendronmate
(Fosomax) administered at both 10 and 40 mg significantly retarded the rate of healing of
aspirin-induced gastric erogions in his study population.

In order to investigate the potential mechanism of damage of some
bisphosphonates under more controlled experimental conditions a number of laboratories
have developed animal models of this condition. Peter et al. (9) recently compared the
chronic effects of increasing doses of alendronate, risedronate and etidronste
administered over a 4 week period in rats and reported that all three bisphosphonates
induced a dose-dependent injurious effect on mucosae of the gastric body and antrum, as
observed both macroscopically and histologically, with evidence of submucosal
inflammation. Blenk et al. (10) developed an acute model of bisphosphonate-induced
gastric injury in rats that were intragastrically administered high doses of the test drugs
alone or together with the NSAID, indomethacin. In these studies they demonstrated that
although the bisphosphonates or the NSAID induced little or no observable macroscopic
gastric lesions over the 4 hr study period on their own, concomitant treatment of the two
classes of drugs resulted in the development of gastric ulcers, with evidence of mucosal
necrosis and inflammatory infiltration of the submucosa. Using this model, they
compared several compounds and concluded, contrary to the findings of Peter, that the
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bisphosphonates with a primary amino group (pamidronate and alendronate) were more
irritating to the gastric mucosa than those containing a fixed nitrogenous group
(risedronate and NE-97221). Elliott et. al. (11) also employed this rodent model to
demonstrate that in combination with indomethacin, only bisphosphonates administered
intragastrically (vs intraperitoneal administration) induced gastric injury, and in a related
experiment demonstrated that alendronate significantly delayed the healing of
experimentally induced gastric ulcers in rats. Many of these bisphosphonates have low
bioavailability requiring the patient to routinely ingest large doses of the bisphosphonate
to get a desired bencfit with the concurrent GI adverse side effects.

Thus, it would be an advancement in the art to have bisphosphonate formulations
that reduced or climinated the adverse effects bisphosphonat®s have on the upper GI tract,
while increasing the bioavalabilty of the bisphosphonate.

SUMMARY OF THE INVENTION

The present invention provides a composition, for treating osteoporosis,
comprising a pharmaceutically effective amount of a bisphosphonate and a sufficient
amount of zwitterionic phospholipid to reduce GI toxicity and increase bioavailability of
the bisphosphonate. The effective amount of the bisphosphonate comprises between
about 0.5 mg per dose to about 1000 mg per dose depending on the bisphosphonate and
phospholipid, with 1 mg to 500 mg per dose being preferred. Generally, the ratio of
bisphosphonate to zwitterionic phospholipid is between about 1:0.1 and sbout 1:10, with
ratios between about 1:0.5 and 1:5 being preferred.

The present invention also provides a composition, for treating osteoporosis,
comprising a pharmaceutically effective amount of a bisphosphonate and a sufficient
amount of a zwittarionic phospholipid to reduce GI toxicity and increase bicavailability
of the bisphosphonate bisphosphonate. The effective amount of the bisphosphonate
comprises between about 0.5 mg per dose to about 1000 mg per dose depending on the
bis_p‘l_;osphonnte and phospholipid, with 1 mg to 500 mg per dose being prefezred.

. .
L. _.,:-un_
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Generally, the matio of bisphosphonate to zwitterionic phospholipid is between about
1:0.1 and about 1:10, with ratios between about 1:0.5 and 1:5 being preferred.

The present invention also provides a medicinal composition comprising a carrier,
a zwitterionic phospholipid and a pharmaceutically effective amount a bisphosphonate,
whero the zwitterionic phospholipid reduces GI toxicity of the bisphosphonate and
increases the bioavailability of the bisphosphonate. The bisphosphonate to phospholipid
ratio is between about 1:0.1 to about 1:10.

The present invention also provides an oral medication for treating ostcoporosis
comprising an inert carrier and a pharmaceutically effective amount a bisphosphonate
and a zwitterionic phospholipid, where the zwitterionic phospholipid reduces GI toxicity
of the bisphosphonate and increases the bioavailability of the bisphosphonate. The
bisphosphonate to phospholipid ratio is between about 1:0.1 to about 1:10.

The present invention also provides an oral medication for treating osteoporosis
comprising an solid object comprising an inert carrier, a zwitterionic phospholipid and a
pharmaceutically cffective amount of a bisphosphonate, where the zwitterionic
phospholipid reduces GI toxicity of the bisphosphonate and increases the bioavailability
of the bisphosphonate, The bisphosphonate to phospholipid ratio is between about 1:0.1
to about 1:10.

The present invention provides a method for treating ostecoporosis comprising the
step of orally administering a composition comprising & zwitterionic phospholipid and a
pharmaceutically effective amount of a bisphosphonate, where the zwitterionic
phospholipid reduces GI toxicity of the bigphosphonate and increases the bioavailability
of the bisphosphonate, The bisphosphonate to phospholipid ratio is between about 1:0.1
to about 1:10.

The present invention also provides a method for making & bisphosphonats
medicinal composition with reduced GI toxicity and increase bioavailability including the
step of contacting a bisphosphonate and a zwitterionic phospholipid in a ratio between
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sbout 1:0.1 to sbout 1:10. The method can further include the step of admixing the
bisphosphonate/zwitterionic phospholipid with an inert carrier.

ESCRIPTION OF THE D GS
The invention can be better understood with reference to the following detailed

description together with the appended illustrative drawings in which like elements are
numbered the same: ’

Figure 1 depicts the molecular similarities between bisphosphonates and
zwitterionic phospholipids;

Figure 2 demonstrates that pamidronate induced lesions in both the antrum and
body of the mt stomach over a 4 hr period, when administered in combination with
indomethacin; .

Figures 3A and 3B depict reductions in the stomachs’
hydrophobic/phospholipidic barrier occurred rapidly (30~60 min) and were more
prominent than that recorded in response to either the bisphosphonate or the NSAID
alone;

Figure 4 depicts the gastrotoxicity of three different bisphosphonates,
pamidronate>>slendronate>risedronate;

Figure 5 depicts the aitenuated stomach’s hydrophobic phospholipid berrier
property caused by the bisphosphonates of Figure 4;

Figure 6 depicts data that supports a model that bisphosphates induce surface
injury by competitively displacing PC and related phospholipids from the surface of the
mucus gel layer, due to the common zwitterionic nature of both classes of compounds;

Figore 7 depicts that the gastric lesion score induced by combinations of
indomethacin and pamidronate are significantly reduced by PC supplementation; and

Figure 8 depicts the prevention of gastric lesions in response to combinations of
alendronate and indomethacin, if the bisphosphonate was intragastrically administered in

-
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formulations containing incressing amounts of 90% PC (purified from soy lecithin)
employing alendronate : PC weight ratios of 1:1 and 1:4.

D CRIPTION OF THE N
The inventor has found that unique pharmaceutical formulations contsining

_ bisphosphonate compounds, which are estsblished selective inhibitors of osteoclast-

mediated bone resorption, used in the treatment of osteoporosis, in combinafion with the
zwitterionic phospholipid, phosphatidylcholine (PC) can be prepared that reduce GI side-
effects of the bisphosphonates. It is well documented clinical and preclinical evidence
that bisphosphonates, as a class, cause inflammation, injury and occasional ulceration to
the mucosa of the upper Gl tract, limiting the therapeutic usefulness of these powerful
drugs. Furthermore, the laboratory of one our co-investigators has obtained evidence that
the mucosa of the upper GI tract has hydrophobic barrier properties, that are attributable
to the presence of zwitterionic phospholipids, and that a number of demaging agents
including, bisphosphonates may sttack this protective hydrophobic/phospholipid lining.
The inventor bélicves that the presence of PC in formulations containing a8 number of
commercially available bisphosphonates (including alendronate, pamrdronate and
risedronate) will reduce and/or abolish the GI toxicity of these. Thus, new formulations,
where bisphosphates are supplemented with purified or synthetic PC should prove to be
significantly less GI toxic, removing the major complication which has severely limited
the utility of bisphosphonates by the debilitated patients suffering from osteoporasis. The
inventor belicves that the preparation of unique bisphosphonate-PC formulations
including; alendronate, pamidronate and risedronate will have unique properties. The
three bisphosphonates (purified from commercially available material or synthesized) can
be combined with different concentrations of both purified (>90% pure) and crude (15
and 35%) PC, extracted from soy bean and provided by American Lecithin Company in
the deoiled and oiled state. It is anticipated that the GI toxicity of the above formmlations
in an established rodent model of bisphosphosphate-induced gastric injury will be
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reduced or eliminated. It is also anticipated that the addition of =zwitterionic
phospholipids will significantly increase the bioavailability of the bisphosphonates which
in certain instances have bioavailabilities of about 5% necessitating a patient to take
relatively large doses of the bisphosphouate on a routine basis. The inventor belicves that
the bioavailability can be improved between about 1 fold to about 20 fold by judiciously
choosing the bisphosphonate, the zwitterionic phospholipid and the ratio of the two

Although there has been considerable disagreement with regards to a number of
issues (the comparative toxicity of different bisphosphonates, relevant dose to be
evaluated, and the dependence of this injurious action on the presence of & primary amino
group), all the clinical, laboratory and histological evidente. have indicated that
bisphosphonates exert gastric damage by acting as topical irritants on the gastric mucosa.
One potential mechanism in which they may topically injure the mucosa of the upper GI
tract is by sttenuating the tissues’ hydrophobic barrier to luminal acid. This hydrophobic
characteristic was originally described by Lichtenberger and associates by demonstrating
that a microliter droplet of water beaded up when applied to the luminal surface of canine
gastric mucosa, forming a prominent contact angle at the airliquid/solid interface (12).
Since that report, it has been demonstrated by & number of Iaboratories that the mucosa
of specific GI tissues (stomach, distal esophagus and colon) have prominent hydrophobic
propertios both in laboratory animals and humana (12-15). Furthermare, estsblished
damaging agents (e.g. aspirin, bile salts) and various conditions (Helicobacter infection,
stress) are associated with a clear and rapid attenuation in the hydrophobic properties of
the upper Gl tract (12-18).

Suitable zwitterionic phospholipids include, without limitation, phospholipids
characterized generally by the formula:

Page7 ™
Bpro Mail No: E1, 309 346 984 US
HACLIENT FILESTUVWAUT HSC HOUSTONMUTHSCHOUL SPROVIBISPHOSPHONATE FPA.DOC RosxnT W. STROBER, PLLLC,

3
Y,



DD LR 29555709

R*

|
R¢ t':H,ocR'
R"—C—0—CH o X

R?

( R
| | - ||+
CH,— 0 — P — O — CH,— CH T

0 | of

where R, and R; are saturated or unsaturated substitutions renging from 8 to 32 carbon
atoms; R; is H or CH,, and X is H or COOH; and R, is =0 or H;. Mixtures and
combination of the zwitterionic phospholipids of the general formula can be used as well.
. As will be appreciated by those of skill in the art, the foregoing chemical structure
defines a zwitterionic phospholipid structure and embraces a wide range of
phospholipids, including, but not limited to, phosphatidyl cholines, phosphatidyl
ethanolamines, phosphatidyl serines and various other zwitterionic phospholipids.

Other phospholipids that may be employed in the composition include:
phosphatidylcholine, phosphatidylethanolamine, - phosphatidylinositol,
phosphatidylserine, sphingomyelin, and other ceramides, and mixtures thereof.

The molecular basis of the hydrophobic barrier property of the upper GI tract is
still unresolved, but compelling evidence indicates that zwitterionic phospholipids and

- gpecifically phosphatidylcholine (PC) may be involved. This is based on: 1) the well

established fact that PC and other surfactant-like polar lipids can impart hydrophobic
properties to both inert and biological surfaces (12,13); 2) the findings that surface gastric
mucous cells synthesize and secrete these molecules into the adherent mucus layer
(13,19); 3) laboratory and clinical evidence that synthetic or purified PC has ability to
protect laboratory animalas and humans from certain ulcerogenic agents and/or conditions
(13,20,21). Interestingly, the head group of PC and a number of other gastroprotective
zwitterionic phospholipids have a negatively-charged phosphate group on one end and a
positively-charged nitrogen group on the oshuf connected by a short (2-carbon length)
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hydrocarbon chain, somewhat similar to the charge and molecular structure of members
of the bisphosphonate family of compounds. These molecular similarities between these
two families of zwitterionic compounds are depicted in Figure 1. It should be noted that
the major differences are that bisphosphonates carry two phosphonate groups (though
only one is ionized similar to the phosphate group of PC) that are geuerally separnted
from the nitrogenous group by a hydrocarbon chain containing three or more carbons.
Because of common molecular properties shared by these two family of compounds, we
investigated the possibility that members of the bisphosphonate family may injure the
gastric mucosa by competing with the head group of intrinsic zwitterionic phospholipids
for binding sites on the surface mucus gel layer, and in doifig so, reduce the tissue’s
protective hydrophobic barrier chamcteristics. In order to test this hypathesis, we recently
performed a series of experiments investigating the effects of different bisphosphonates
on the surface hydrophobicity and phosopholipid concentration of the antral mucosa,
using the animal model of Blank et al. (10), and compared the effects of these surface
changes to the gastric toxicity of these drugs.

In these rodent studies we initially focussed our efforts on pamidronate, a
bisphosphonate which no longer is dispensed for oral administration due to GI side-
effects, and demonstrated that it induced lesions in both the antrum and body of the rat
stomach over a 4 hr period, when administered in combination with indomethacin as
shown in Figure 2 for the time course of antral lesions. It was also demonstrated that the
combination of pamidronate and indomethacin was very effective in attenuating both the
hydrophobic characteristics and PC concentration of the gastric mucosa. It was notable
that these reductions in the stomachs’ hydrophobic/phospholipidic barrier occurred
rapidly (30-60 min) and were more prominent than that recorded in response to either the
bisphosphonate or the NSAID alone as shown in Figures 3A&B, similar to the
development of gastric lesions. When we compared three different bisphosphonates, it
was noted that similar to their gastrotoxicity with pamidronate>>alendronatc>risedronate
as shown in Flgure 4, the same rank order was maintained with regards to the
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bisphosphonates® ability to sttenuate the stomach’s hydrophobic phospholipid barrier
property as shown in Flgure 5. Histological studies indicated that even the least
gastrotoxic bisphosphonate, risedronate, induced some surface injury to the gastic
mucose. Furthermore, regression analysis revealed that the bisphosphates’ ability to
induce gastric lesions was significantly associated with thair ability reduce the stomachs®
protective hydrophobic chamacteristics (r = 0.6, p<0.001). This preliminary data, therafore
supports the model depicted in Fignre 6, which proposes that bisphosphates induce
surface injury by competitively displacing PC and related phospholipids from the surface
oft!nemucusgel layer, duec to the common zwitterionic nature of both classes of
com;ounds. This in torn, would insert hydrophilic water channels into the hydrophobic
lining of the upper GI tract, allowing HC and other naxious, water-soluble compounds to
back-diffuse from the lumen into the tigsue to induce mucosal injury and inflammation..

If the above hypothesis is correct, then it follows that much if not all of the surface
injury, and the resultant mucosal inflammation, should be prevented if the
bisphosphonate would be administered in combination with synthetic or purified PC. In
order to investigate this possibility we have performed pilot preclinical studies using the
rodent model of Blank et. al. (10), where the bisphosphonate test drug is administered
simultaneously with indomethacin. In the initial studies, we compared the gastric toxicity
of pamidronate alone to formulations where the drug was combined with cither synthetic
dipalmitoyi-PC (DPPC) or 90% PC (purified from soy lecithin) st a bisphosphonate : PC
weight ratio of 1.0 : 0.3. It can be appreciated that the gastric lesion score induced by
pamidronate was significantly reduced by PC supplementation, even employing a rather
small amount of the phospholipid as shown in Figure 7. We also evaluated whether
purified soy lecithin (containing 93% PC) had gastroprotective efficacy against
pamidronate/indomethacin — induced gastric injury. It can be seen in Table 1 that a 1:1
weight ratio of pamidronate: PC aleo induced & significant reduction in gastric lesion
score and a marked reduction in gastric bleeding in comparison to that induced by the
bisphosphonate alone (sec Tablg. 1). In subscquent acpmmcints we demonstrated that
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gastric lesions in response to combinations of alendronate end indomethacin, were
completely prevented if the bisphosphonate was intragastrically administered in
formulations containing increasing amounts of 90% PC (purified from soy lecithin)
employing alendronate : PC weight ratios of 1:1 and 1:4 as shown in Figure 8.

Table 1.
Comparison of gastric lesion score and bleeding of rats admium
PC-pamidronate vs pamidronate alone.
Groups Gastric Lesion Score Gastric Bleeding
(lesi Hb in

Saline 0+0 02+0.1
Indomethacin (Indo, 40 mg/kg) 00 03101
Pamidronate (300 mg/kg) + Indo 6211’ 64119
PC-Pamidropate + Indo _ 315" 12303 >

* = p<0.05 va Indo; * = p<0.05 vs pamidronate + Indo, n =4-5 rats/ group

Experimental Design and Mcthods:
Formulation chemistry

The bisphosphonate compounds (pamidronate, alendronate and risedronate) will
cither be synthesized or purified by techniques described below. These commpounds will
then be prepared in formulations containing various grades of lecithin (extracted from soy
lecithin, prepared the American Lecithin Co) manging in purity from 15-93% PC. In
addition we will compare the gastroprotective efficacy of both de-oiled and oiled lecithin
preparations. We plan to combine the bisphosphonate : PC preparations in a weight ratio
ranging from 1.0 : 02 o 1.0 : 4.0. The deoiled lecithins will initially be dissolved in
cthanol, lyophilized to remove the organic solvent and then resuspended in the
bisphosphonate containing solution, followed by sonication. The oiled lecithins will
simply be combined with the bisphosphonate compounds and mixed by vortexing or
sonication, if peeded. The gastroprotective efficacy and potency of these contrasting
bisphosphonate-PC formulations will then evaluated in the rodent model of
bisphosphonate-induced gastric injury and bleeding, described below.
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Bisphosphonate synthesis and purification:

The chemical structure of the three bisphosphonate compounds to be studied in
this proposal, with our strategy for synthesis is outlined below.

Bisphosphonate : { Diphosphonic acid 0
o
i OH
c/r(o.
R——C—OH
-~ \r o
~ J|~oH
0

1. Alendronate: R= —CH:—CH:—CH;—NH'; (4-amino-1-hydraxybutane-1, I-diphosphonic acid)

IL Pamidronate:R= —CH;—CH;~NHS  (3-amino-I-hydraxypropane-1,1-diphosphonic acid)

IIL. Risedronate: R""_Cﬂl_‘OsH [2-(3-pyridine)-1-hydroxyethane-1, 1-diphasphonic acid]

Synthesis of I and II (diphosphonic acid analogs) are reported in the patent
literature (23, 24) and the basic chemistry is described in standard text books (25). The
synthetic pathways described arc cssentially the same. Tho synthetic route involves
treatment of ortho-phosphorous acid, IV, with a o-amino acid (for I, 4-aminobutyric acid;
for 11, P-alanine) with or without the use of any solvent, followed by treatment with either
PCl; or PCls and a subsequent hydrolysis. All the steps are accommodated in an one-pot
reaction. Use of f-pyridine acetic acid in the same sequence should produce III. The
bisphosphonates above are shown in their zweiterion structure. However, free amines are
used in the synthetic pathway.
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Bisphosphonates

These bisphosphonates have chemical structure similarities to that of the
phospharyicholine group of phosphatidylcholine.

g ot ™
Re—Coo-gu g o
]
H;C—0—p-0—CH;-CHy— I—CHJ
OH CH
Phosphatidylcholine

The bisphosphonates (I-I1I) are components of several commercially available drugs. It
would be possible to isolate them from the drugs by suitable HPLC separation methods
(26). Thus the phosphatidylcholine analogs, bisphosphonates, would be available either
through independent chemical synthesis or by isolation from commercial sources.

Data Interpretation:

These studies will be very important in determining both the optimum and most
cost-effective PC-bisphosphonate formulations for reducing gastric injury and bleeding.
It should be noted that the since the cost range for PC can range from $1/kg for 15% PC
(crude soy lecithin) to $300/kg for 93% PC (Phospholipon 90G) it will be extremely
important to determine if the less costly preparations provide comparable protection to
the costly purer grades of lecithin. It will be also important to determine if the

gastroprotective activity is superior with deoiled or oiled PC-bisphosphonate preparations i
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as this will impact on decisions for drug packaging (e.g. tablets vs. soft gels) and future
shelf-life stability studics (to be performed during Phase II).

Protective effect of PC against bisphosphonate — induced gastric injury and bleeding

In these studies we propose to continue to use the rodent animal mode! of Blank et
al. (10) to comparc the GI toxicity of formulations contaiming combinations of a
commercially available bisphosphonate and PC to that of the bisphosphonate alone. The
major focus of these pre-clinical studies is to determine the optimum matio of the
bisphosphonate and PC to obtein maximal protection, and to evaluate the protective
potential of less costly, cruder grades of soy lecithin, In addition to assessing gastric
injury at the macroscopic level we also propose to measure gastric bleeding, contact
angle analysis (surface hydrophobicity) and perform histological staining/observation of
the gastric mucosa of control and treated rats. Tissue morphological examination should
provide very useful information on both the depth of mucosal injury end/or protection
and whether bisphosphates-induce apoptosis is also reduced in formulations containing
PC. :

In these studies, male Sprague Dawley mats (150-200g) will initially fasted
overnight and then be intragestrically administered formulations containing the
bisphosphonate (300 mg/kg in saline, pH 7.0) alone or in combination with vericus PC
test preparations. The rats also will be simultaneously subcutaneously injected with
indomethacin (40 mg/kg in sodium carbonate, pH 8.5). Control groups of rats will eithér
be intragastrically administered an equivalent volume of saline alone or in combination
with indomethacin (40 mg/kg, s.c.). Four honrs later the rats will be euthanized by CO,
inhalation, blood will be collected for the determination of hematocrit, their stomachs
removed and flushed with a known volume of saline (for hemoglobin analysis). Their
stomachs will then be opened along their greater curvature, scored for macroscopic
gastric lesions, and biopsics obtained from the oxyntic and antral mucosa for both

e
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histological and contact angle analyses. All of these techniques are presently in operation
in the laboratory of Dr. Lichtenberger and will be briefly described below.

Macroscopic analysis of gastric lesions: The stomach will be opened along its
greater curvature and placed mucosal side up on a sheet of coded filter paper and then the
length and width of visable lesions measured by caliper by a (blinded) observer, as
previously described (18, 20).

Gastric bleeding: The excised stomach will be flushed with 2 ml of cold saline,
which will be collected and frozen. Prior to hemoglobin (Hb) analysis, the samples will
be sonicated to break up clots, centrifuged and the supernatant collected. The Hb analysis
of the gastric perfusates will then be measured colorimetrically as previously described
(20).

Surface hydrophobicity of the gastric mucosa: Biopsies of the gasiric antrum and
oxyntic mucosa will be placed mucosal side up on coded filter paper and their surface
lightly dabbed with a strip of filter paper to remove adherent fluid. After an air drying
period of 30 minutes, the tissue will be transferred to the stage of a goniometer and a
microliter droplet of water applied to the mucosal surface and the contact angle at the
air/liquid/solid triple point measured under a telescopic eyepiece, as previously described
(12-18).

Histological processing, staining and examination: Biopsies of the gastric antrum
and oxyntic mucosa will be immediate immersed in buffered formalin. After 24-48 hrs of
fixation the tissue will be embedded in paraffin and longitudinally cut into 4 um sections.
The tissue will then be mounted onto slides and either conventionally stained with
hematoxylin-cosin or with the TUNEL staining kit to assess the presence of cells
undergoing apoptosis, as previously described (16, 17, 22, 23 ). The stained sections will
then be coded and examined under light microscopy, in which 10 well oriented gastric
glands will be scored with regards to depth, cell number, cells under going spoptosis
(TUNEL positive) and other indices of cell and tissue injury including; presence of
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edema, transmigration of inflammatory monocytes and PMNs into the submucosa and
mucosa and intensity of epithelial deaquemation into the lumen.

Data Interpretation:

The above studies should provide potentially clinically significant information on
whether combinations of individual bisphosphonate compounds togetber with the
zwitterionic phospholipid, PC provides consistent and reproducible protection against
injury and bleeding of the upper GI tract, which are induced when these drugs are
administered to rats in combination with NSAIDs, This rodent model of bisphosphonate
Gl injury has provided very useful information in the past and should prove to be a useful
tool to cvaluate the behiefit of PC supplementation, as indicated by our preliminary

- results, presented earlier. In addition, these studies should provide information whether

PC protects against bisphosphonate-induced microscopic injury to the tissue, and if so, if
the phospholipid is acting by preventing the induction of apoptotic, necrotic or
inflammatory changes. Contact angle analysis should also indicate whether the PC
protects the stomach by blocking bisphosphonate-induced slterations in the protective
hydrophobic barrier of the upper GI tract.
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Al reference cited hergin are incorporated by reference. While this invention has

been described fully and campletely, it should be understood that, within the scope of the
appended claims, the invention may be practiced otherwise than as specifically described.
Although the invention has been disclosed with reference to its preferred embodiments,
from reading this description those of skill in the art may appreciate changes and
modification that may be made which do not depart from the scope and spirit of the
invention as described above and claimed hereafter.
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" CLAIMS

We claim:

1. A composition, for treating osteoporosis, comprising a zwitterionic phospholipid
and a bisphosphonate.

2. The composition of claim 1, wherein an amount of zwitterionic phospholipid is
sufficient to reduce GI toxicity of the bisphosphonate.

3. The composition of claim 1, wherein an amount of bisphosphonate is sufficient to
reduce osteoporosis.

4. The composition of claim 3, wherein the amount is between about 0.5 to about
1000 mg per dose.

5. The composition of claim I, wherein a ratio of bisphosphonate to zwitterionic
phospholipid is between about 1:0.1 to about 1:10.

6. The composition of claim 1, wherein the zwitterionic phospholipid increases the
bicavailability of the bisphosphonate from about 1 to about 20 fold.

7. A composition, for treating osteoporosis, comprising a pharmaceutically effective
amount of a bisphosphonate and a sufficient amount of a zwitterionic phospholipid
to reduce Gl toxicity and increase the bicavailability of the bisphosphonate.

8. The composition of claim 7, the effective amount of the hisphosphonate comprises
between about 0.5 to about 1000 mg per dose.

9. A medicinal composition comprising a carrier, a pharmaceutically effective
amount of a bisphosphonate and a sufficient amount of a zwitterionic phospholipid
to reduce GI toxicity and increase the bioavailability of the bisphosphonate,

10.The composition of claim 9, wherein a ratio of bisphosphonate to zwitterionic
phospholipid is between about 1:0.1 to about 1:10.

11.An oral medication for treating osteoporosis comprising an inert carrier, a
pharmaceutically offective a bisphosphonate and a sufficient amount of a
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zwitterionic phospholipid to reduce GI toxicity and increase the bioavailability of
the bisphosphonate.

12.The medication of claim 11, wherein the sufficient amount of zwitterionic
phospholipid is such that a ratio of bisphosphonate to zwitterionic phospholipid is
between about 1:0.1 to about 1:10.

13.An omal medication for treating osteoporosis comprising an solid object
comprising an inert carrier, 8 pharmaceutically effective amount a bisphosphonate
and an amount of a zwitterionic phospholipid sufficient to reduce GI toxicity and
increase the bioavailability of the bisphosphonate.

14.The medication of claim 13, wherein the sufficient smount of zwitterionic
phospholipid is such that a ratio of bisphtaphonate to zwitterionic phospholipid is
between about 1:0.1 to about 1:10. .

15. A method for treating ostcoporosis comprising the step of orally administering a
composition comprising a pharmaceutically effective amount a bisphosphonate
and an amount of a zwitterionic phospholipid sufficient to reduce GI toxicity and
increase the bioavailability of the bisphosphonate.

16.The medication of claim 15, wherein the sufficient amount of zwitterionic
phospholipid is such that a ratio of bisphosphonate to zwitterionic phospholipid is
between about 1:0.1 to about 1:10.

17.A method for making a bisphosphonate medicinal composition with reduced GI
toxicity including the step of conmtacting a zwitterionic phospholipid and a
bisphosphonate in sufficient amounts to form a complex.

18.The method of claim 14, further comprising the step of a admixing the

composition with an inert carrier.
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ABSTRACT

Ostcoporosis is the most common metabolic bone disease, afflicting 8-10 mitlion
Americans and placing another 25 million individuals st risk. Bisphosphonates represent
a class of drugs that have proven quite effective in the treatment of osteoporosis and
related diseases. Unfortunately, bisphosphonates consumption is associated with GI
inflammation, erosions and ulceration, by topically injuring the tissue. Qur preliminary
results indicates that these drugs rapidly attenuate the hydrophobic phospholipidic barrier
of the stomach of mats. Based upon these observations, Nafwural Therapeutics is
developing unique formulations of bisphosphonates and phosphatidylcholine (PC), that
have a significantly lower gastric toxicity than the unmodified drug(s) in an cstablished
rodent model system. The studies outlined in this Phase I application, represent an
extension of these exciting observations, where we propose to. evaluate and compare
gastric macroscopic and microscopic injury/inflammation, blecding (hematocrit and
intraluminal hemoglobin), surface hydrophobicity and spoptotic index in rats
administered one of three commercislly available bisphosphonates (pamidronate,
alendronate and risedronate) alone and in combination with PC. We will also compare
different grades of PC, ranging from 15% to 93% purity, as wcll as different
bisphosphonate : PC ratios to determine the optimum and least costly formulation to limit
the GI sido-effects of these powerful drugs.
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