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profesional No 5903, obrando como apoderado en este negocio, manifiesto a usted que
acompafio al presente memonal los siguientes documentos, para que sean agregados al

expediente de la referencia

- Con carécter de anexi6n voluntana, copia certificada de la solicitud de patente No
00610135 6, presentada en Europa el 20 de diciembre de 2000, con su
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60/256,484, presentada en Estados Umdos el 20 de diciembre de 2000, con su

correspondiente traduccion al espafiol de la caritula y Reivindicaciones

- El documento en el cual consta la cesién del derecho a la patente de los inventores
al solicitante, debidamente traducido y legalizado
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LOS ESTADOS UNIDOS DE AMERICA
A TODOS CUANTOS LAS PRESENTES VIEREN

DEPARTAMENTO DE COMERCIO DE LOS ESTADOS UNIDOS
Oficina de Pateantes y Marcas de los Estados Unidos

Julio 25 del 2003

SE CERTIFICA QUE ADJUNTO SE ENCUENTRA UNA COPIA FIEL Y EXACTA
DE LOS REGISTROS EXISTENTES EN LA OFICINA DE PATENTES Y MARCAS
DE LOS ESTADOS UNIDOS RESPECTO A LOS DOCUMENTOS DE LA SOLICI-
TUD DE PATENTE IDENTIFICADA ABAJO, LA CUAL CUMPLIO CON LOS RE-~
QUISITOS PARA QUE SE LE OTORGARA UNA FECHA DE PRESENTACION DE
CONFORMIDAD CON 35 USC 111

NUMERO DE SOLICITUD 60/256,484
FECHA DE PRESENTACION Diciembre 20 del 2000

Por Autoridad del
COMISIONADO DE PATENTES Y MARCAS

M K HAWKINS, Funcionarlo de Certificaciones
(Farma y Sello Oficlal)
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COLOMBIA

DOCUMENTO DE CESION
ASSIGNMENT DOCUMENT

Los suscnios
(We, the undersigned)

THOMAS BACKENSFELD
con domiciho en Berin, Alemania
(domiciled in)

WOLFGANGHEIL /
con domicilio en Stelle, Alemania
(domiciled in)

RALPH LIPP /

con domicilio en Berlin, Alemania
(domiciled n)

declaramos que somos los inventores de la invencion que lleva el titulo
(declare that we are the inventors of the invention titied)

COMPOSITIONS OF ESTROGEN-CYCLODEXTRIN COMPLEXES

y que hemos cedido el derecho sobre esta invencidn en Colombia, junto con los
pnvilegios

(and that we have assigned our nghts over this invention in Colombia, together with its
privileges)

y anexidades a favor de SCHERING AKTIENGESELLSCHAFT

(and attachments to) Berlin, Alemania

) ey B2 7 LQOQ\Y,_\_\ L('\J
? \'\)“""r"Ll jm

Z
/8§



14

/SG

Urkundenrolle-Nr R 432/2003

Ich habe das Mitwirkungsverbot nach § 3 Abs 1 Nr 7 BeurkG erléutert. Meine Frage, ob emne
Vorbefassung im Sinne der Vorschnift vorliege, wurde vemeint

Die vor mir geleisteten Unterschnften /
des Herrn Dr Wolfgang He1l,
geboren am 3 Apnl 1962,
geschaftsansassig in 13353 Berlin, MuilerstraBe 178,
- von Person bekannt -
beglatbige 1ch
Befii [I5 September 2003

W

Notar \

Kostenberechnung gem 8§ 141, 154 KostO
Geschaftswert 12 000,00 €

Beglaubigungsgebiihr §§ 32, 45 1 15,00 €
Wegegebuhr gem § 58 15,00 €
Schreibauslagen §§ 136, 152 1,00 €
Postaysiagen 8§ 137, 152 1,44 €
3244€

16 9% Mehrwertsteuer 519€
1 37,63 €

Berlin] 15 September 2003

I

Notar
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Urkundenrolle-Nr R 441/2003

Ich habe das Mitwirkungsverbot nach § 3 Abs 1 Nr 7 BeurkG erlautert Meine Frage, ob eme
Vorbefassung im Sinne der Vorschnift vorliege, wurde vernemnt

Die vor mir geleistete Unterschnift /

des Herrn Dr Thomas Backensfeld,
geboren am 22 Dezember 1959, /

und des Hermm Dr Ralph Lipp,
geboren am 12 Mai 1960,

- beide von Person bekannt -

beide geschaftsansassig in 13353 Berlin, MullerstraBe 178,

mge ich
8 September 2003

Kostenberechnung gem. §§ 141, 154 KostO
Geschiftswert 12.000,00 €

Beglaubigungsgebuhr §§ 32, 451 15,00 €
Wegegebiihr gem § 58 15,00 €
Schreibauslagen §§ 136, 152 1,00 €
Postauslagen §§ 137, 152 1,44 €

3244€
16 ehrwertsteuer 5,19€

37,63 €

Berlih,{18 September 2003

Notar
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Apostille
(Convention de La Haye du 5 octobre 1961)

Land Bundesrepublik Deutschland
Diese dffentiche Urkunde

ist unterschneben von Dmin Rempen

in seiner Eigenschaft als Notar

sio 1st versehen mit den Siegein
des Notars

Bestétigt
in Berlin 8 am 24 September 2003

durch den Pras:denten des Landgenchts in Berlin
unter Nr 9101aE-F  3535/2003

Siegel

,.."""\\ 10 Unterschnft
- im Auftrage
\

‘]

(Holidonr¥f)
Richter am Landgencht




Traducciédn Oficial del Alemin de las autenticaciones de firmas
y la apostilla adjuntas al documento de cesién suscrito entre
los i1nventores Thomas Backensfeld, Wolfgang Heil y Ralph Lipp
y la compafiia Schering Aktiengesellschaft

Registro Notarial No R 432/2003

Yo lei la prohibicién de participaciédn segin el Articulo 3 in-
ciso 1 No 7 de la Ley de Notarizacién Mi pregunta acerca de
si exaistia algin impedimento conforme a esa disposicién fue

contestada negativamente
Autentico la firma que aparece anteriormente, la cual fue eje-
cutada en mi presencia por el

Sefilor Dr Wolfgang Heil,
nacido el 3 de Abril de 1962,

domicilio comercial en 13353 Berlin, MillerstraBe 178,

quien es conocido personalmente por el suscrito Notario

Berlin, 15 de Septiembre del 2003

Dimitri Rempen, Notario en Berlin
{Firma y Sello Oficial)

Nota de gastos Articulos 141, 154 Disposiciédn de Impuestos

Valor del negocio 12 000,-- EUROS

Impuesto Articulos 32, 451 15,00 EUROS
Impuesto Articulo 58 15,00 EUROS
Impuesto Articulos 136, 152 1,00 EUROS
Impuesto Articulos 137, 152 1,44 EUROS
lées I VA 5,19 EUROS

Total 37,63 EUROS
Berlin 15, de Septiembre del 2003

Dimitrl Rempen, Notario (firma)
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Registro Notarial No R 441/2003

Yo lei la prohibicién de participaciédn segin el Articulo 3 in-
clso 1 No 7 de la Ley de Notarizacidn Mi pregunta acerca de
91 existia algin impedimento conforme a esa disposicién fue

contestada negativamente
Autentico las firma que aparecen anteriormente, las cuales
fueron ejecutadas en mi presencia por

Seflor Dr Thomas Backensfeld,

nacldo el 22 de Diciembre de 1959,

Seflor Dr Ralph Lipp,
nacldo el 12 de Mayo de 1960,

ambos conocidos personalmente por el suscrito Notario y ambos

con domicilio comercial en 13353 Berlin, MiillerstraBe 178
Berlin, 18 de Septliembre del 2003

Dimitri Rempen, Notario en Berlin
(Firma y Sello Oficlal)

Nota de gastos Articulos 141, 154 Disposicidén de Impuestos

Valor del negoclo 12 000,-- EUROS

Impuesto Articules 32, 451 15,00 EUROS
Impuesto Articulo 58 15,00 EUROS
Impuesto Articulos 136, 152 1,00 EUROS
Impuesto Articulos 137, 152 1,44 EUROS
168 I VA 5,19 EUROS

Total 37,63 EUROS
Berlin 18, de Septiembre del 2003

Dimitri Rempen, Notario (firma)
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Aggltilla

(Convencién de La Haya del 5 de Octubre de 1961)

Pais Reptblica Federal de Alemanla

Este documento piablico
Ha sido firmado por Dimitrli Rempen
3 En su calidad de Notario

Y lleva el sello Del Notario

Confirmado

En Berlin
El 24 de Septiembre del 2003
Por El Presidente del Tribunal Regional en Berlin

Bajo el No 9101 a E-F 3535/2003

5
6
7
8

9 Sello EL PRESIDENTE DEL TRIBUNAL REGIONAL EN BERLIN

10 Firma Holldorf, Juez en el Tribunal
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ADOLF WATZKE
Traduetor Ofieial
Res 8433 Minjustioia
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office

July 25, 2003

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 60/256,484
FILING DATE December 20, 2000

By Authority of the
COMMISSIONER OF PATENTS AND TRADEMARKS
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PROVISIONAL APPLICATION COVER SHEET

18 & request for filing a PROVISIONAL APPLICATION under 37 CFR 1 53(c)

/63

Docket Number PLOVIN-5V1

INVENTOR(s)APPLICANT(s)
FIRST NAME m RESIDENCE (CITY AND EITHER STATE OR FOREIGN COUNTEY)
Backensfold Thomas Berlin, Germany a -
Wolfgang Betlm, Germany

O Additonal inventurs are named on separately numbered sheets attached hereto

TITLE OF THE INVENTION (280 CHARACTERS MAX
COMPOSITIONS OF ESTROGEN-CYCLODEXTRIN COMPLEXES

Phone (703) 243-6333

CORRESPONDENCE ADDRESS

MILLEN, WHITE, ZELANO & BRANIGAN, PC

2200 Clarendon Blvd. Suite 1400
Arlington, Viugmm 22201

23599

Fax (703) 243-6410

Ho Abstct

ENCLOSED APFLICATION PARTS

! @’ Specficstion  Numberof Pages 32

0O Small Entity Smtement

Language ENGLISH
e Claums Number of Pages O Other (spectfy)
PO Drwng(s)  Numberof Sheass
METHOD OF PAYMENT
{AMmmmqm“mludbmﬁanmmlFﬂmgFeu PROVISIONAL
Jmcﬂmﬂmnmmmmwmrmme.mdey Fﬂ% $150.00
overpayment to Depomt Account Number 13-3402

El‘ Yes, the name of the U S Government agency and the Government contract munber are

Respectfully Submilted,

The: invention was made by an agency of the United States Government or under a contract with an agency of the Unried States
Govermment.

December 20, 2000

Anlhnn‘y'".l 0
Number 27,969

PROVISIONAL APPLICATION FILING ONLY

Copy pravided by USPTO from the PACH kmage Databsso on 07/24/2003
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COMPOBITIONS OF EBSTROGEN-CYCLODEXTRIN COMPLEXES

FIELD OF INVENTION

The present mvenbon relaies 1o pharmacaubcal composition compneing a cyclodextrin-
estrogen inclusion complex that confers very high chemical stabliity to tha estrogen The
composition accondng to the present mvention allows for an mcreased stabuity of ethinyl
eatradiol upon storage

BACKGROUND OF THE INVENTION

Degradation of sstrogens, such as ethiny! estradiol, n conventional formulations s one of
the most critical issues with regard to product shelf Iife The stabiisation of the estrogen
may be achlaved by elther product packaging in harmetic contamers or more effechvely
as In the present invention by achual stabilisabon of the formuiation

Formulations comprising naturally or synthetically derived aex hormonas oftan consiat of
low dosages of thesa active Ingredients Given the amall amourts of active Ingredisnt
required per singla dosags oftan ranging between 0 1 ug and 500 ug content uniformity
of tha prepamation is a significant contributor to fluctuations n actust doses of these active
ingredients

Simllarly the oxidatrve degradation of these small amounts of actve ingredient |» a further
conributor to tha strong fluctuations of the activs ingradiant in low dosage formulstions In
low dosape formulations these fluctustrons are critical to quality assurance

25

in general these iow dose formulabons are problemabc in terms of their preparabon
storage and use

US 4 588 795 dscloses a complex batween a- - and y-cyclodextrins and derivatives
theraof with testostarone progesterons and estradiol and the solubllity of sald
compiexes

PATENTRESKANELEE2MAI0US 1/PDKASH/20-12-00 Lest pebried 20/12/00 L.48
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US 4 727 064 diacloses a method of producing a stabilzing amorphous complax of a drug
and a mbdure of cyclodextnn denvatives

US 4 383 982 dscioses a water soluble inclusion compound formed by complexing beta-
cyclodaxtrin with a starosd compound such an estogen

US 5 798,338 diaclosen 2 compostion of a clethrate between f-cyclodextnin and 17-a-
ethiny! estradiol for mducing the oxidative degradation of 17-a-sthiny! estradsol

SUMMARY OF THE INVENTION

An object of the present invantion is to provide a pharmaceutical composition comprising
an estrogen wherein the stabliity of said sstrogen Is significantly improved over that of
conventional formulatons without complaxed estrogens Degradation of estrogens such
as ethimyl estradiol, in conventional formulationa 1s one of the most crtical Issue with
regard to product shelf life The stabliisation of the sstrogen may be achieved by either

product packaging in harmetic contalners (e g pouch) or more sffectively by actusl
stablisation of the farmulation

it has surprisingly bean found that a complex of cyclodextrin and estrogen significantly
mproves the atability of the sstrogen and consequently the shelf-ifs of an estrogen-
containing composiban Accordingly, the present invertion relstes to a pharmaceutical
composition compnamg an inclusion compilex between cyclodextrin, or derivative theraof,
snd an estrogen, wheren the composition is such that sasd estrogen has a 12-month
stabliity at 40°C and 75% relative humidity (RH) corresponding to a decreass In ths
contant of agid estrogen of at the most 10% wiw such as atthe most 5 4 3 or 2% wiw
based on the total content of sard eatrogen together with one or mora pharmaceubcally
acceptable carriars or exciplents

Moreover, an alternative embodiment of the present invention relates to 2 pharmaceutical
compoaflion compnsing an incliuson complex betwesn cyciodextrin  or denvative thereof
and an estrogen wherein the composition s such that said estrogen has a 12-month
stabiiity at 26°C and 80% relatve humidity (RH) comeaponding to a decraase in the
comntant of sakd estrogan of at the most 10% wiv suchass atthe moet5 4 3 or 2% wiw

PATENTBE SKRIVELGE24420U8 1 PDKASH/20-12-00 Last printed 20/12/00 8:48
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based on the total coment of smd estrogen together with one or more pharmaceuhcally
acceptable carriers or exciplants

The presesnt invenbon further relates to a pharmacsutical composition compnsmg an
inclusion complex between cydodexinn or derivatve thereof, and eatrogen wherein the
composthon is such that sad satrogen has a 12-month stability at 40°C and 75% relabve
humidity (RH) comeeponding fo a decrease in the content of smid estrogen of at the most
10% such as at the most 5 4, 3 or 2% based on the total content of estrogen and a

thermpeutically active compound, such as a gestagen, such as drospirenone, together
with one or more pharmacsutically acceptable carriers or excipients.

Furthermore, the inventon relstes to a pharmaceutical composition comprising an
melumon complex between a cyclodexirm or denveiive therec! snd an estrogen

suttably formulated such that the total amount of uxidant is such that sakd estrogen has a
12-month stabllity at 40°C and 75% relative humidity (RH) carrssponding to a decrease In
the content of said astrogen of at the most 10% wiw such as astthe most S 4, or 3% wiw
based on the total content of saki estragen together with ane or more pharmaceutically
acceptable carriers or exciplents

Compositions of the present invention may be used as medicaments Accordingly, the use
of a compeasiion describad infra for the preparation of @ pharmaceutical for female
contraception for hormone replacement therapy for the treatment of menopausal, pre-
mencpausal, and/or post-menopausal symptoms for the treatment of acne or for the
trestment of PMDD s & further aspect of the present invetion

As the formulaton of the complex is ancther iImportant aspect to achleve the improved
effects the pressnt inventon further relates to a phamaceutical particulate formulation of
a compomstion said composition eomprising an inclusion complex batween a cycladaxtrin
or darwvatve thereof, wherem the total amount of axidant in sawd formulation s such that
said sstrogen has s 12-month stabilty at 40°C and 75% relatve humdity (RH)
comesporxfing to a decrease In tha contant of sald eatrogen of st tha most 10% w/w such
a3 at the most 5, 4, or 3% w/w, based on the total cantent of said estrogan

Altematvely measured the present inventbon proviiss a pharmaceutical particulate
formulation of a composition sald composition compnsing an incusion complax betweean

PATENTRESKRIVELBE/244290U8 1/PDKA_SH/2D-12-00 Lasi priniad 20/12/00 .48
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a cyclodextnn ar derivative thereof wherein tha futal amount of axidant in said
formulation Is such that said estrogen has a 3-month stabiity at 60°C and 75% relative
humidity (RH) carresponding to a decreass in content of aaud estrogan of at the most 15%
wiw such as at the moet 10 9, 8,7 or 8% wiw basad on the totel content of said

estrogen

Still further the prasent invention relates to pharmacautical particuiate formulation of a
composition said composiion compnsing an indusion complax between a cyclodextrn
or derivativa theraof wherein the total amount of oxidant in sald formulation s such that
saxi ethinyl estradlio! has a 12-month stability at 25°C and 80% relative humxiity (RH)
such that the sum product of the degradation producis 6-a-hydroxy-ethinyl sstradiol, 8-B-
hydroxy-ethunyl estradiol 6-ketio- athinyl estradiol and A® 11-sthiny] esiradiol of sad
sthiryl estradiol totals =t the most 0 8%, such as at the most 0 7% and 0 8% based on
the total content of sstrogen

In a broad sense, the present invention relates a method of improving the stabibty of
sthinyl estradiol in 3 pharmaceutical formuiation compnaing the stap of a) complexing sald
sthinyl estradiol with cyclodextrin, and aptionally of b) limiting the polywvinylpyrroiidons
contant to less than 5% such as iess than 4%, such as less than 3%, such as less than

2% such ae less than 1% such as providing a substantally polyvinyipyrrolidons-free
foermulation

Generally an cblact of the present invention la ta provide a pharmaceutical compositfon
comprising an estrogen wharein the stabllity of aski estrogen 18 significantty improved
over that of convertional formulations

DETAILED DESCIPTION OF THE INVENTION

The term "compiex” is ntendad to mean an inciusion compiex between estrogen and
cyclodextrin wherein a molacule of sald estrogen s at laast partially Inserted into the
cavity of one or more cyclodextnin molecules, wheran for example two mowebes of a
single estrogen molecule are sach inserted into one cyclodsxinn molacule to give 2 1 ratio
between cyciodextrin and estrogan Simiarly the complex may compnse of more than
one molecule of astrogen at laast partially insarted into one or more cyclodextrin

PATENTBESKRIVELSE/J4A0US1/PDKASH/20-12-00 Lant prinied 20H 2500 2 48
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molacules whearein for example 2 esirogan moleculas are at lepet partially nserted into a
single cyclodextnn molecuie to give a 1 2 raho betwean cyclodextrm and estrogen
Compiexes wherein one sstrogen molecule is complexed with one or more cyclodextnn
molacties are certainly anticipated such as 1 estrogen moleculs complexed with 2
cyclodextnn moleculas or 3 cyciodextnn molecules Typically, the ethinyl estradiol-p-

cyclodextrin inclusion complex as prepared by the present Invention Is preferably a
complex between ona molecule of athinyl estradio! and two molacuies of f-Cyclodextnin

The term "sthinyl estradiol-B-Cycdlodexinn mclumon complax™ or "EE-§-CD" s intended to
mean a complex, of any raho, between ethinyi estradiol and p-cyclodaxtrin

The term "oxidant-free” relates to formuiations substantially devold of all agents having
aubstantial oxidizing capacity wheraaa the tarm "oxidant-restrictad™ relates to formulations
substantially devoud of at least one agent havng substantial oxidizing capacity For
sxampie, a polyvinyipyrrolidons-free formulaton s an axidant-restricted formulation.

The present investigators have developed formulatons wharein a remarkable
improvement of the stablfity of the estrogen ethinyl estradiol (EE) has been achueved by
individual or combinad means One such means is the protection of EE by forming a p-
cyclodextnn complex Ancther such means s by the juchcious selacton of additives and
axciplenta 1o tha formulation such that oxidants are minimised or axcuded from the
formulabon Indiwvidually, or acting In concart, these means have resulted in formulations
wheremn said eatrogen has a 12-month stabikty at 40°C and 75% ralatve humdity (RH)
comasponding to a decraase in the cantent of sald estrogen of between 3 and 10 % wiw
compared to converttonal formulations wherein estrogen degrades by up to 25% under
identical conditions (see Table 1 3 Example 1) Thus a preferrad embodiment of the
invention s that of a pharmaceutcal compositon compnsmg an inclusion complex
beiwsan cyclodextnn, or dervative thereof, and an estrogen whersin tha compoaihion |8
auch that said eatrogen has a 12-month stabliity at 40°C and 75% relatve humidity (RH)
corresponding to a decreass in the content of sald estrogen of at the most 10% wiw, such
as at the most 5, 4, or 3% w/w, based on the total content of aaid aatrogen together with
one or more pharmacsutbcally acceptable carners or excipients

It i1s evident that the stabliily test may be performed under aternative conditions such as
higher temperatures Thus an allermalive embodment whetewn: the composition Is such

PATENTBESKRIVELEE244260U81/PDKABH/I0-12-00 Last prinied 20/12/00 0.48
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that said estrogen has a 3-month stabllity at 80°C and 75% relative humidity (RH)
corresponding fo a decrease in content of sad estrogen of at the most 15% w/w such as
stthemosat 10 8 8 7 68 or 5% ww based on the tatal content of sald estrogen

6 Asstated the formulahon of the estrogen-cyclodextnin complex is critical to achieve the
desired effect of Improved stability of a compoaition comprisng eaid complex. Tha present
invantora have developed a pharmaceutical composition compnsing an Iinclusion complex
between a cyciodaxinn or derivative thersof, and an estrogen sutably formulated such
that the total amount of oxidant is such that said sstrogen has a 12-month stability at 40°C

10 and 75% relativa humidity (RH) correaponding to a decrease in the contant of smd

n sairogen of at the most 10% wAw, such as atthe most 5 4, or 3% w/w, based on the total
I?.l content of sald estrogen, together with ona or more pharmaceutically accepiable camers
1] ar exciplents
9:

;g 15 An embodiment of an oxidani-restricted formulstion (see Table 1 3, Example 1)

1~ comprising EE complexed with BCD compares surprisingly well with known formulationa
- in 3-month stabfity studies at 60°C and 75% relative humidity (RH), wherein a less than
iU 4% decrease In EE contant was observed in said embodiment compared to an almost
f":" 30% decraase was obssrvad in known formulations or free-astrogan formulations
o B
13 As the person skilled in the art will appreciate, the estrogen may ba selected from the

group consisting of ethinyl estradiol (EE) asiradiol estradiol sufamates estradiol
valerate estradiol benzoate estrone, ssinol esiriol succinate and conjugated estrogena
including conjugsted equine astrogana such aa estrone sulfate, 178-estradiol sulfate, 17c-

25 estradiol sulfate, equilin suifate 17p-dihydroequilin sulfets 17a-dihydroaqunin sulfate
equiienin sulfate, 178-dihydroequilenin sulfste and17a-dihydroequilenin sulfate or
mixtures thereof Particuiarly interesting estrogens are selectsd from the group conslatng
of ethunyl estradiol (EE), estradiol, estradial sulfamates estradiol valerate eatradiol
banzoate estrone snd estrone aulfata or mbdures thereof notably sthinyl estradiol (EE)

30 estradiol estradiol vaierate estradiol benzoate and estradiol sulfamates Most prefarred is
athinyl estradiol (EE)

in the prefarmed embodimeant wherein the estrogen s ethinyt astradlol (EE), some of tha
degradation products are well known Thus 1t 15 possible L0 express the stabilty of the
35 formulabon in tarms of the amount of thase degradation products Accordingly, tha

PATENTEEMRIVELEE/24420U81/PDIKN_BH/20-12-00 Last printed 20/1200 &:48

fbpypnﬂddhyl.ﬂﬁhmhn?mlllmqo Datnbase on 07/24/2003



1

n
=]
Y

13

"
A
1

=
13

10

15

25

+F

Wedneaday 20 of Dec 2000, PV&P 33838600 ->»7032438410 Page O of

170

7

compostbon according to ane embodiment of the present inventlon comprises an inclusion
complax belween cyclodextrin or danvative thereof and ethmyl estradiol, wharain the
composttion 13 such that saxd ethinyl estradiol has a 12-month stabllity at 25°C and 80%
mslative humidity (RH) such that the sum product of the degradation products 8-a-hydroxy-
sthiny) estradiol, 8-p-hydroxy-sthinyl estradiol 8-keto-ethinyl estradiol, A9 11-athinyl
satradiol and AB 7-athiny! estradiol of saki ethmyl estradiol totals at the most 0 8% such
as at tha most 0 7% and D 0%, based on the total content of astrogen, together with one
or more pharmaceutically acceptable carriers or sxclplents

A phammaceutcal composition comprising an nciusion complex between a cyclodextrin,
or derivative thereof and ethinyl satradiol sultably formulated such that the total amount
of axidant w such that saxd estrogen has a 12-month stability at 40°C and 75% relstive

humidity (RH) such that the sum product of the degradaton products 8-a-hydraxy-ethinyl
estradiol, 6-p-hydroxy-sthinyl estradicl, 8-keto-sthunyl sstraxiol, AS,7-sthunyl estradiol and
A-9 11-athinyl estradiol of saxd sthinyl estradiol lotais at the most 3% such as at the most
2% based on the total contant of estrogen, together with ona or mére pharmaceutically
acceptable carriers or exciplents

When exposed to an altemative stabliity test the composition comprises an Iinclusion
complex beiwean cyclodaxtrin, or derivetive thereof, and ethunyl estradiol, wherein the
composition 5 such that ead sthinyl estradiol has a 12-month stabidity at 40°C end 75%
relatve humidity (RH) such that the sum product of the degradation products 8-a-hydroxy-
athunyl estradiol 8-B-hydroxy-athiny! sstradiol 8-keto- ethmyl eetradiol and A-9,11-ethinyl
astradiol of said ethinyl estradiol totaie et the mast 3%, such as at the most 2 % besed on
the tolal contant of astrogen togethar with ona or more phamacautically acceptable
carriers or exopiants

The cyclodaxinn may be selectad from a- cyclodextnn, B~ cyclodextrin y- cyclodextnn and
derivatives thereo! The cyclodexirin may be modified such that some or all of the primery
or sscondary hydroxyis of the macrocycis or both may be alkylated or acylatad Methods
of moddying these alcchols are well known to the pereon skilied in the art and many are
commercially available Thus, some or all of the hydroxyls of cyclodextrin mey modified
cyclodextrins hava be substituted with an O-R group or an O-C(O)-R wherein R is an
optionally substituted C,., alkyl an ophonally substiuted C.., alkenyl, an optionally
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substituted C,4 alkynyl an opbonally substihuted aryl or heteroaryl group Thus R may be
methy! ethyl prapyl buty! pentyl or haxyl group Consequently O-C{O)-R may be an
acetate Furthermore, with the commonly employed 2-hydroxyethyl group, or 2-
hydroxypropyl group R mey be used to darivetze cyclodeadrin Morsovar, the cyclodextrin
5 aicohols may be per-benzylsted per-benzoylated or benzylated or henzoylated on just
one face of the macrocycls, or wheraun only 1, 2, 3, 4, 5, ar 8 hydroxyls are banzylatad or
banzoyisted Naturally tha cyciodaxtnn alcohola may be per-alkylsted or per-acylated
such as par-methylated or per-acetylated, or alkylatad or acylated, such as methylated or
acetyiated, on just one face of the macrocycle, or wherelnonly 1 2 3 4 S or 8 hydroxyls
10 are alkylated or acylated such as methylated or acetylated

in Preferably, the complex comprises of S-cyclodextrin or a denvative thareof most
}'a preferably B-cyclodextrin
i\
'-"F" Thus, in a particularly preferred ambodiment which Is a combination of preferred
¥ 15 embodiments, the estrogen is ethinyl estradiol and the cyclodextrin 18 p-cyciodextrin
F
;:,, The estrogan-cyciodextrin compiex may be obtalned by methods known to the person
) slolled in the art (e g US 5 708 338)
)
I
g 20 The ethinyl sstradiol-p-cyclodextrin compiax may aiso be obianad by co-precipitation as
(| follows Ethinyl estradiol is dissolved In ethanol p-cyclodextrin is disacived at 45°C In
water the athinyl astradiol solution 18 addad to the bata-cyclodexirin solution, the obtalned
suspension ia strred for some hours at 20 to 25°C and afterwards at 2°C the
cTystallisation product ia isoiated and dried
25

Alternatively, tha ethinyl estradiol-f-cyclodextnn complax may be obtamed as follows
Ethinyl estradiol is disaoived i acetone, p-cyclodextrin ia diasoived at 45°C in water; the
sthinyl sstradiol soluton Is added to the B-cyclodextrin sohstion, the obtained suspenalon
s shrred for some hours at temperatures below 25°C, afterwards, the crystailisstion

30 product is molated and dried

In an allemative embodiment of the Invention the composition further compnsas a

therapeutically active compound Thus in this embodimant the compaosition comprisea an
meclusion complex betwesn cyclodextrin, or derivative thereaf and estrogen
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wherein the composition is such that aald astrogen has a 12-month stability at 40°C and
75% relative humidity {(RH) corresponding to a decraass in the content of eaid estrogen of
at the most 10%, such as atthe most 5, 4 3 or 2% based on the fotal contant of estrogen,
and a therapeutically active compound such as a gestagen, praferebly drospiranone

5 together with one or more pharmaceutically acceptable carmners or excipients

In the preferred embodimant wherain the therapeutically active substancea s
drosprencne sad drospirenone is preferably micronised Micronization of drospirenone
provides for impraved dissciution in aqueous media, potentially Improving bloavalability of

10 the gestagen
1
P in the preferred embodiment where the therapeutically active substances 1s drospirenone,
i.l'l all or substantially all of said drospirencne may be prasant as an inclusion complax with
. n Cyciodexirin As the perecn skilied In the art wil appreciate the dissociation constant of
;:ﬁ 15 the drosprenone cyclodexdnn complax may result m a mixture of cyclodextrin-complexed
= droapirencne and uncomplexad (free) drospirenone As was tha case for uncomplexsd
i drospirenone the complexed drospirenona may also be micronzed
yl]
u The compiex of EE and cycladextrin slso has & more rapd dissolution m water than EE
E 20 iteelf pulatively improving boavailability of the estrogsn
3

An object of tha nvention is fo provide a stable compoaition wharein sald compesition
comprises an incluson complex between cyciodexinn preferably B-cyclodextrin, and
ethiny! estradiol wherein tha compoaition ia such that sald estrogen has a 12-month

25 stabifity at 40°C and 75% ralatve humidity (RH) corresponding to a decrease m the
content of saud estrogen of ai the most 10% such as at the most 5, 4 3 or 2% based on

the total content of estrogen and a therapsutically acbve compaund, such as a gestagen,
prefarsbly drospiranone together with one or more phamaceutically accapiable carnlers

or exciplenta
it can be easlly apprecated that in embodimeants whara the estrogen s ethinyl estradiol

sald ethinyl estradiol may be micronized Similarly compiexes bstween sthinyt estradiol
and cydodaxtrina may be micomized
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In ambodiments wherain the compasition comprisea the estrogen ethinyl estradicl the

dose of the ethiny! estradiol may coreapond to a dally release of the sad estrogen of

from 0 002 to 1 mg, such as from 0 005 to 0 5 mg such as from 0 01to 0 25 mg,

preferably from 0 01 to 0.1 mg such as from 0 01 to 0 05 mg, from 0 01 to 0 03 mg, such
5 ss 002mg

Thus one eambodiment of the invention 1s a composrttion comprising an Inclusion complex
between cyciodextrin, or darivative thareof, and sthinyl estradiol having a 12-month
stabiity at 40°C and 75% relative humidity (RH) cormesponding to a decrease n the

10 content of sald ethny! estradiol of at the most 10%, such as at the most 5 4, 3 or 2%

n basad on the total content of ethiny! estradiol, wharein tha dose of ethinyl astradiol

;a correasponds to a dally reiaase of estrogen of from 0 002 to 1 mg, such as from 0 00S to

1) 05 mg such as from 0 01 to 0 25 mg, preferably from 0 01 to 0 1 mg, such as from 0 01
. Mn to 0 05 mg from 0 01 to 0 03 mg such as 0 02 mg together with ona or more

l:ﬁ 15 pharmaceubcally acceptable carriars or excipients,

1

L In smbodiments wheresn the composition further compnsas a therapeutically active

G} compound and that saxd compound i drospirenane, the doae of drospirenone may

:;I corraspond io a daily release of said gestagen of from O 1 to 10 mg, prefarably from 0 2 to

A 20 8 mg suchas from 0.25to 8 mg preferably from0S5to S mg such asfrom15to4 mg,
[ | suchas1 2 3,4mg

One embodiment of the invention reiates to composition comprising an incliusion complex
between cyclodexinn or derivative thersof and ethinyl estradiol having & 12-month

25 stability at 40°C and 75% relabve humidity (RH) correaponding to a decreass in the
content of sald ethinyl estradiol of at the most 10% auch as at the moat 5, 4 3 or 2%,
based on the total contant of ethinyl estmdiol and drospirenons wherain the dose of
drospirenaona corresponds 1o a daily refease of eakd gesiagen between 1 and 5 mg, sauch
as 3 mg, together with one or more pharmaceutically acceptable camiers or axcipiants.

30
A particularly preferred embodiment comprisas of 8 composition comprising an inclusion
complex between cyclodaxtrin, or derivative thereof, and ethunyl estradiol having a 12-
month stabdity at 40°C and 75% relabve hurmdity (RH) comresponding to a decreasa in the
content of sald sthinyl astradiol of at the most 10%, such as atthe most5 4 3, or 2%

35 based on the total content of ethunyl estradiol whereun the dose of ethimyl estradiol
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comesponds to a dally relsase of estrogen of from 0 002 to 1 mg such as from 0 005 to
0 5 mg such as from 0 01 to 0 26 mg preferably from 0 01 t0 0 1 mg such aa from O 01
to 0 05 mg from 0 01 to 0 03 mg, such ss 0 02 mg and drospirenone and wherein the
dosa of drospirenone corresponds to a dally relesse of anrd gestagen hatween 1 and 5
mg, such as 3 mg together with one or more pharmaceutically accaptable carriers or
exciplents

As stetad an abyect of the present Invantion 1s to provide a pharmaceutical composition
comprising an estrogen wherein the stabliity of sald estrogen le significantly improved
over that of conventional formulations Degradation of estrogens such as sthunyl
estradiol, in conventional formulations s the most critical issue with regard 1o product
shelf itfe One means of ncreawng the stubliity of an estragan such as ethmyl estradiol
(EE) m a compesiton is by the judicaous sslection of additves and exaiplents to the
formulation such that oxidants are minimised or axciudsd from the formulation

Thus the formutstion of the compoaltions of the presant invantion s also cnitical The gan
stabillty of tha sstrogen by means of complexaton with cyclodaxtrin must be mantained in
the formulation A vigliant control of the amount of axddant used in formuietion Is critical to
maintaining the stabiity of the estrogen Conssquently the present invention relates to a
pharmeceutical particulate formulation of a compositon, said composition comprising an
inclusion compiex batwean a cyclodaxtrin, or derivativa thereof wherein the total amount
of oxudant in said formulation 18 such that saxd estrogen has a 12-month stablilty at 40°C
end 75% relative humidity (RH) corresponding to a decrease in the contant of aaid
estrogan of at the most 10% wiw such as sttha most 5, 4 or 3% wiw, based on the total
content of said aatrogen

Again alitematively measured, the present stventhon relates (o 2 pharmaceutical
partculate formulaton of a compoartion, sald eomposition comprsing an inclusion
complax between a cyciodextrin, or denvative thereof wheren the total amount of candant
m said formulation 1s such that said estrogen has a 3-month stability at 80°C and 75%
relative humidity (RH) corresponding to a decraase in content of sald estrogen of at the
moat 156% wiw, auch ns at the moat 10, 9, 8, 7, or 8% wiw, based on the total contant of
sad estrogen
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Furthermoma tha prassnt invantion relates to a pharmaceutical particulate faormulation of a
composition sald composition comprsing an inclusion complax between a cyclodexinn
or derivative theraof, wherein the total amoum of oxidant in sald formulation Is such that
sax athinyl estradiol has a 12-month stability at 25°C snd 60% relatve humdity (RH)
such that the sum product of the degradation products 6-a-hydroxy-sthinyl estradiol 6-B-
hydroxy-ethinyl estradiol 6-keto- ethinyl estradiol and AS 11-athinyl estradiol of seid
ethiny! estradiol totals at the most 0 8% such as at the most 0 7% and 0 6% besed on
the total contant of estrogen

Cormsequently, In one embodiment of the inventon, the amount of oxidants = auch that
the dacreass in estrogen content Is a further 0 1% less such as atleast02 03 O4o0r

0 5% less than the decrease in astrogen content in pharmaceutical formulations of
compositions not compneing an inclusion complex between a cyclodextnn, or denvative
thereof, and an estrogen, as measured at the same time mark under the same conditions

The EE-cyclodextrin complex has been found by the prasent investigators to be sensitive
to polyvinylpyrrolidone, which is typecally used as a binder for fluxd bed granuiations
Polyvinylpyrmoiidone has a deletencus effect on the stabilty of estrogen whether
complaxed or uncompisxed and henca on the formulstions comprising estrogens

Thue, another aspect of the invention relstes to s pharmacesutical particulate formulation
of a composition sald compositon comprising an nclusion complex between &
cyciodextrin, or dernvative theraof wherein the amount of polyvinyipyrrolidone tn sald
formuiation Is such that sald estrogen has a 12-month stablity at 40°C and 75% relative
humidity (RH) corresponding to & decreass In the content of said estrogan of at the moat
10% wiw such ag at the most 5, 4 or 3% wiw besed on tha total content of said

estrogen

Again altemativaly massured the Inventlon relatas to a pharmaceutical particulate
formuiation of a compositton saxd compositen comprising an inclusion complex betwean
a cyciodextrin, or derivative theredf,

whersin the amount of polyvinyipyrrolidone in sald formulation Is such that aald estrogen
has a 3-month stability at 60°C and 75% relative humidity (RH) corresponding to a
decrease 1n content of saud estrogen of af the most 15% w/w such as at the most 10 9, 8,
7 ar 8% w/w based on the total content of said estrogen
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The invantion further provides & pharmaceutical particulats formuiation of 3 composition
amd composition compramg an Inclusion complex between a cyclodextnn, or derivative
thereof wherein the amount of polyvinyipyrrolidone in said formulaton 1s such that aaid
ethinyl estradiol has a 12-month stabllity at 25°C and 60% relative humidity (RH) such that
the sum product of the degradation products 8-a-hydroxy-sthinyl estradiol 8-f-hydroxy-
athinyl estradiol 8-kato- sthinyl estradiol and AS 11-sthinyl estradiol of aald athinyl
estradiol totals st the most 0 8% such as at the most 0 7% and 0 6%, based on tha total
contert of estrogen

Maast preferably, a farmulation of tha present invention may be charmctensed mn thatd Is a
polyvinylpyrrohdone-frea formulation

The nvestgators have prepared formulations possessing remarkable stabiiity of the
estrogen ethmyl estradiol wherein the amount of petyvinyipyrrofidone has bean strictly
rastricted Thus a prefared formulation s one wharein the amount of polyvinylpyrrolidone
8 such that the said decrease in estrogen content is at least 0 1% less, such as at least
02 03, 04 or 0 5% less than tha decreass in estrogen content In pharmaceutical
formulabons of compositions net comprising an mclusion complex beitween a cyclodextrin,

or denvative thereof, and an sstrogen, as measured at the same thima mark undar the
samea conditions

Aa can be saen from the Exampie 1 3 the stablity of EE in formulabons wherein EE 1
prosent as an inclusion complex with cyclodextnn Is greater than wherain EE Is present as
a free steroid The present invention thus relstes to the compoaitions comprising EE aa an
inclusion complex with cyclodextrin Furthermore, the Exampieas liustrates that
formuiations of the Inclusian complex not compriaing polyvinylipymoiidone heve Increassed
stablity of EE Thua the present invention further relates to the formulations compnaing
EE as an inclusion compiex with cyciodextrin, preferably formulated to be
polyvinylpymoldone-free Example 2 demonstrates that the total amount of degradation
products in formulations according to the present invantion is dramatically reduced In
compariaon to conventional formulations.
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The Exampiles tsach that axidation of EE by oxidants = significant m reducing the stability
of EE Consequently & s anticipated thet s formulation aceording to the prasant Invantion
may further compnse an anti-oxidant.

A further object of the invention Is ta provide a compositian as described infra adapted to
be formulated for conventional granulstion pelletabon dry powder blend fiund bed
granulation encapsulation or compaciation

A prefared embodmment of the invention provides a parbculate formulaton comprising a
compostian as described mnfra The parbiculais formulation may be prapared by a method
involving a fluki bed granulation procedure or conventional granulation pelietation dry
powder blend, encapsulation, or compactation

The formulations compnamg a composition as described infrs may be m unit dosage form
and may be adaptad for the preparation of solld dosags forms or dispersion forms as well
as adapted to the preparation of tablels capsules or sachets,

A further aapect of the invention = to provide a compoaition as described infra adapted to
be admirustered by oral parsnteral mucosal nasal vaginal or topucal administration

Formulations comprmng elther EE or EE-cyciodextnn complex ether with or without
polyvinyipyrrolidone and aither with or without drospirenona and with varyng comman
exciplents were preparad to sstablish features or combinabon of faatures which improve
the atability of EE

A typical formulstion may compnse (wiiwt)
) 0 002-1% ethunyl astradiol (microrusad)
i) 10-99% such as 45-60% lactoss monohydrate
)] 1-80% such as 1-35% com starch

) 0-80% such as 0-35% celivioss (microcrystallsed)
v) 0 05-6% magnesium stearate
vi) 0-5% colividal slicon dioxide
PATENTEESKRIVELSE/MAZ0US 1 PDKAEH/20-13-00 Last prinied 20/12/00 3.43
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In the embodiment wherein the composition further compnses a therapautically sctive
compound such as a gestagen, preferably droapirenone a typical formulation may
compnse (wtwt)

)] 0 1-15% drospirenone (micronised)

n) 0 002-1% athwyl estradiol (micrnised)

i) 10-88% such as 45-80% lactose monohydrate

) 1-80%, such as 1-35% com starch

v} 0-80% such as 0-35% cellidose (mcrocrystallised)

vi) 0 05-5% magneamum stearats

vii) 0-5% colloidal silicon dimade

A preferred formulaton of a tablet cors consists of 1 5 to 4 mg most preferably 3 mg of
drospirenona 0 01 to 0 03 mg, most preferably 0 02 mg of EE as an EE-ACD compiax
lactose monohydrate com starch magnesium stearate

A further object of the mvention 1s to provide 8 process for prepanng a formulabon as
described infra the process compnaing suspending mawze starch in purtfied water, adding

lactose monohydmats, sthinyt eatradiol-cyclodextrin compiex, optionally adding
drospirenons granulating and drying in a fluid bad granulator

Formulatons and composibons described mifra and m the Exampies are antcipated for
uss In the preparation of a pharmaceautical for famale contraception, for hormona
replacement therapy, for the treatment of menopausal, pre-menopausal, and/or post-
mencpausal symptoms for the treatment of acne or for the treatment of PMDD

A still further object of the nvention is to plovide a method of Improving the stabilfity of
ethinyi esiradiol in & pharmaceubcal composibon compnsing the step of complexang said
ethinyl estradiol with cyclodextnn Moreover an object of the present inventon Is to
provide a method of improving the stabliiity of ethinyl estradiol In a pharmaceutical
formulation coampneing the step of a) complexing said ethinyl estradiol with cyclodaxtrmn
arx] optonalty of b) limiting the polyvinyipymroliione content to less than 5% such as less
than 4% such sa isas than 3% such ap (asa than 29% such as lass than 1% auch ga
providing a substantially polyvinylpyrrofidone-free formulation
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The present invenbon s further definad by the Exampiess heremn which are not intandad o
be Imiting In any way

BRIEF DESCRIPTION OF THE EXAMPLES

Exampie 1 disciosas a composition and a formulation according to soms smbodiments of
the present inventon The content of formulabons known to the person skilled in the art
are outiined In comparison with the contants of embodimenta of the presant invantion and
in comparison to 8 formulation which 1s oxidant-restncted | @ free of povidone Table 13
ilustrates the performance in terms of stabliity In comparison to known formulations after
a fixed penod of time under controlled srmaronmental condthona Direct compreseon of
the powder biend resulted in a dramatic mprovement mn the stablility of EE in companson
to blends which compnae the free steroid The Formulation E was prepared to be
povdonea-fres The also resulta m increased stabiity of the active ingredient. By
comparison the fluld-bed formulation, which 18 alac povidone-free, does not parform as
well as thoas formulstions wherein EE 1s complexad with cyclodextrin Complexation of
EE with cyclodextrin improves the atability of EE

Example 2 illustrates the stability of EE in Formulatiors D and E in companson to cther
formulations in tarms of the breakdown products isclatad from samples upon storage after
a fuced poriod of time under controfled environmental conditions

Example 3 discliosas tha contants of ane embodiment of the presant invention, wherein
the composibon further compnses drospirenone

Example 4 describes the morphology or some physical characteristics of a typical dosage
form of a formuistion according to the present invertion

Example 5 disciosss a typcal process for the preperation of a tablet
Example 8 describes the method in winch cartain phymcal propertes namely the rata
conatant of the dissociation constant of tha nclusion complex between EE and CD, was

studied Tha half-fe of the 1 1 complex was deterrmuned to be 155 8 a and the
dissoclation constant was determined to be 4 45 x 10 g
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Example 7 describes the method in which the equihbrium stabililty constant (formation

constant) of the incluslon complex between EE and CD was studied The stability

constant of the 1 1 complax was found to be 8 6 x 104 M* The solubifity of complexed
5 ethmyl estradiol was found to improva In comparison to the free staroxd

Exampie 8 deacnbes the method In which the equillbnum stabliity constant (formation
constant) of tha inclusion complax between EE and CD In acldic medium was studied
The stability constant of the 1 1 and 1 2 complax in acidic medum is disciosed The

10 solubiity of complexed sthiny! estradiol was found to )improve m companson to tha free

in steroid in acidic medium

[

}H Example 9 disciosas the method in which tha acd dissoclsbon constant (pi(,) of the EE-

i CD complax m squecus media was determined to be approx. 10 51 in comparison to the

;5 15 pK, of approx 10 25 of the free-steroid

E

i'.a. Example 10 describas the method in which the n-octanol/water parttion cosfficent of the

§1] EE-CD nciusion compilax was determined and ita dapandence on pH Hs log P value

fg ranges from 3 20 to 3 53

] 20

2 Example 11 discussed whather the ethmyl estradkol-f-cyclodextrin inclusion complex can
exist in multiple solid state forme and to provide test methods wiich can detect and
drstinguish batwesn such forms

25 Example 12 describes typical preparations of an EE-CD compiex
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EXAMPLES

Example 1
Comparafive of EE Content Alter Storage of Test Farmulsirons

a) Formulation A

EE-8-CD complex flud bed granulaton with polyvinylpyrrolidone (povidona)
b) Formulstion B (a standard formulation)

EE as free sterod fiind bed granulstion with polyvnylipyrrohdone
c) Formulation C

EE as free steroxd, find bed granulation withaut polyvinyipymralidone
d) Formulation D

EE-p-CD complax direct compresalon of powder blend (without povidone)
e) Formulation E

EE-f-CD complex fluld bad gmanulation, without polyvinylpyrrolidone

2 n of Test F
Table 1 2
formulation | Formulation | Formulation | Formulation | Formulation | Formulation
A B L D E
EE - v 7 - -
EE-pCD v . : 7 7
DRSP - 7 7 7 7
lactose v v v v v
makze siarch 7 7 7 7 7
micro celiulose - - - 7 -
starch 1600 7 7 - - -
pavidone v v - - -
25 000
"Wg Stearate 7 7 7 7 7
PATENTBESKRIVELSER4420U81/PDKALSH/20-12-00 Laet printad 20/12/00 48
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Table 43
formulation start ~ 3 months 12 months
RH | O0°C TOR RH | 29°C B0% RH | 40°C TOR RH |
~ Formuistion A 031 “88.3 778 838 iX)
[ Formulstion B 980 949 707 956 857
Formuiation C 100 1 958 86 9 1001 621
691 88 2 88 1 96 1 821
 Formulation D 1016 o838 964 1014 )
m 1027 100 7 886 1018 1000
(| ormulation E 103.2 1013 ~90.4 1006 88.9
I}'-I 1033 1020 [ [ X 1018 883
0 5 Exampls 2
E Comparastive of Known Degradstron Praducts Alter Storage
n
E Table 21 After 12 moriths, 25°C, 60% RH
u formulation | 6-c-OH-EE | 6-p-OH-EE | 6Ksto-EE | AP 11-EE | total known
3 B 5064 | 0008 | nd R Lk
e EE-p-CD 0002 0005 nd 038 0385
 Formulation 004 0G7 032 074 120
B
— Formuistion 005 009 011 073 )
c ao4d 007 o008 070 091
" Formulation 001 002 nd 040 052
. D aa1 0 o1 nd 045 0 47
— Formulation 0.03 001 nd 048 050
E 0.02 0.01 nd 0.40 042
spedfication <05 <05 <20 <10 -

n d = not detectable, 6-x-OH-EE = G-a-hydroxy-sthinyl estradiol, 6-p-OH-EE =
10 hydroxy-etinnyl estradiol 6-Keto-EE = 8-keto- ethinyl estradiol A9,11-EE = A8 11-ethinyl
estradiol
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Tabie 2.2 After 12 months 40°C, 75% RH
formulation | 6-a-OH-EE | 6B-OHEE | GKetoEE | AD11-EE | total known
EE 0 004 0 005 nd 036 0389
| EE-B-CD 0002 0003 nd 038 ~ 0385
Formuistion 018 025 1902 3.14 847
B
Formulation| 039 061 108 166 363
c 028 064 067 158 328
Formulaion | 003 000 0.10 0.78 101
D 003 010 0.09 o079 088
 Formulation LY ~ 018 030 ~ 0.93 180
E co8 018 0.41 0.89 1
epecification <05 <05 <20 <10 -

cpp— et —————————————
n d = not detectable 8-a-OH-EE = 8-a-hydroxy-ethiny| estradiol, 8-p-OH-EE = 8-f-

hydroxy-sthinyl estradiol 6-Keto-EE = 8-keto- ethinyl estradiol A9,11-EE = A8,11-ethinyl

estradial
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Exampie 3
Typk:al composition

21
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The drug product consists of the components isted below The batch size 8 determined
5 by 200 000 - 550 000 tablets (development eie) and 2 5 Mo tablets (produchon site)
respechvely Water @ used as a procassing aid for the manufacture of the tablet mass
(fluid bed granuiation) end fiim-coating

— Componem mg per tablet kg per batch ~ kg per betch
(piiot ats), baich size (production mie),
= 550 000 tablets batch slze = 2 5 mo.
tablets
drosplrenone, micro 15 30 1650 7 500
sthinyl estradiol-t- 0020 o011 - 0080°
cyclodextrine complex, micro
lactose monohydmats 48 18 — 26499 120450
malze starch 280 15400 70 OO0
magnesium stearate 08 0440 2000+
tablst mass weight S0 0mg 44.000 kg 200 000 kg
hydroxypropyimethyl 15168 ~0 83424 3792
callulose
talc 0.3036 0 19688 0759
titanium dioxide 11748 0 64614 2 937
feric odde pigment red 0 0048 0 00284 0012
welght of fiim-coat 30mg ~ 1 880 kg T 800 kg
total weight B omg 45.850 kg 207 600 kg
+ quaniities given staie the amount of ethinyl astradiol
PATENTREBKRIVELSE/24420U8 1/PDKASH/20-12-00 Lagt printad 20M2/00 §:48
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Example 4
Descnptron of the dosage form
[Core Shape round bwconvex
Diameter 8 mm
Curvature radius 8 mm
Height 2 85 mm
Weight 800 mg
Hardness 40N
n Friabiity (Ph Eur / USP) £05%
| | Disintegration tme <10 min
U
. :ﬂ Conted wolat Color Tight pank
F Weight 830mg
1]
o
' 5
:','G Example 5
iT] Descnpton of manufactunng process
I
g . Wagh all ingredients.
10 » Prepars the granulebon hqurd
-Suspend maize starch n punfied water and add this suspeneion to purfied water
while stirring
. Prepare the tablet mass.
. Antroduce lactose drospwenone micro 15, ethinyl estradiol-B-cyciodextrme
15 compisx micro and malze starch (portion) Into the fluid bed granulator Activate a

continuous fluid bed Dry Chaeck relative humdity of the tablet mass Dry the tablet
mass f necessery until tha desired range of relative humidity |s reached

. Check yield
- Gompreas the tablet masa
20 -Parform on a rotary tableting machine to tablet cores Pass the cores through a
tablst deduster
PATENTBESKRIVELBE/24420U81 PDIVLBH/20-12-00 Lest printad 2012700 843
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» Prepare the film-coating suspenaion

-Suspend talc, ferric oxide pigment red and titarwum dioade in punfisd water and

homogenise the suspension Dissolve hydroxypropyimethyl cellulose in purified
water while stmng Combine and homogenise the mixiure and check yield

] Flim-coating
-intmduce the tablet coras into a sutable coater and warm them up

-Spray the appropnate amount of film-coabng suapension contnuously on the
rotating coras while drying with warm air Polish and check weight uniformity
dimintegratron time and yield

-Equilibrate the fim-coated tablets

Check the dismtegraton time of at least 8 tablets

Exampie €
Determmatron of Rate Consiant of the Dissociation Constent of EE-B-CD complax in
aqueous solution

Background

Tha sthunyl estradiol-f-Cyclodaxtrin mclumian complex as prapared by the present
wvention is preferably a clathrate complex cortaining one molecule ethinyl estradiol and
two molacules of B-Cycindadrin

When dissoived in water the ethinyl sstradiol-B-Cyclodextrin meiusion compilex
dissociates into its components sthinyl estradiol (EE) and the igand p-Cyclodextnn {CD)
followang lew of mass action equikbna

9 EE +CD o EECD Kyq =—EECD _
Cee Ccn
2 EECD+CDoEECD, Ky =— 02
Ceecn Ccp
In this study, the dissociation rate of ths 1 1 complex was determined using a stopped

flow ralaxation mathod with conductomaetne detaection

PATENTBESKRVELSER4420US /POKASH20-12.00 Last printad 20/12/00 8.48
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Etiwny! estradiol is practically undissocialed at pH = 7 (pKa = 10 25) For this mmason ¢
remains uncharged in aqueous soiuhon and s contribution to the conductivity is
neghgible Thersfore a direct detarmination of the dissociahon rate with the
conductometric detector was not possibia

Therafore an indirect method was apphed based on a compebbon resction using sedum-
dodecyisulfats (SDS) which forma an mciuson complex as well SDS as a saft s
dissodiated In agueous eolubon and contriutes sufficcently to conductivity When the SD
anion binda to f-Cyclodextnin, the inclusian complex formed will ba lass mobile as the free
8D lon in water and the alecirical conductivity of the solution will decrease

The differencs in conductivity of the free DS™ anlon and the complexad anion was ussd o
detect the release kinehc of ethinyl estradiol from the clathrate complex with a stopped
flow kinetic apparatus with conductivity detector

As compiexabon of 3DS with p-Cyclodextnn s very rapid the dissociation of the EE-}-CD
compiax becomeas rate determirung and can be measured by stopped flow expsriments

At hugher -Cyclodexinn concenirahions higher ordered Ethiny) estradiol-B-Cyclodextrin
compiaxas are formed Therefore the dissociation rate of the 1 2 complex couid not be
detarmined

Summary of Results

The dissociaiion rate conatant of tha Ethinyl astradiol-§-Cyclodextrin 1 1 complax was
dstermined through stopped-flow conductomaetric studies of the competition reaction
between sodiumdodecyiauifate and Ethinyl estradiol to form inclusion complexes with -
Cyclodextrin to ba

Ke=445 10%s!
Under firet order conditions the half ive of dissociation of the Ethmnyl estradiol-3-
Cyclodextrin 1 1 complex was calculated to be-

tin=1558s {28 mn)
PATENTBESKRVELEE/4420US 1 PDVLRH/20-12-00 Lamt prictes 20/12/00 8:48
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Example 7
Detarmination of the Equilibrium Stabiilly Constant (Formation Consiant) of the EE-B-CD
compiex in aqueous solution.

Background

The drug substance ethinyl sstradiol--tyclodextrin inclusion complax Is a clathrate
complex cortarung one molecuie Ethnyl eatradiol and two molecules of B-cyclodextrin
The formation of the sthinyl estradicl-f-cyclodextnn clathrate In aqueous solution from its
components ethuny! astradial (8) ard the iigan f-cyclodextrin (L) are defined by the
following equations according to tha law of mass acbon

1 S+L=SL Ky =—8t
Cg C

2 SL+L=8L, Kyg =— 22
CaL G

The equilibnium stabilty constant (formaton constants) K., was detarmmed with a phass
solubiity technique For Kz only a rough sstimation was obtained

Summary of Results
The following data ware obtamed with tha phasa sclubiity diagram tachnique (PSD) in
aqueous solutions at 20 “C

Stabiliy constant of the 1 1 complex K.,=95 10°M!

Solubflity of Ethinyl estradiol See=217 10'molN (843 10%gN)

Solubility of the 1 1 complex S, =182 10° mol1 (275N

Solubdlity of the 1 2 compiex Sam144 10" moin (37 gM)

Example 8
Determmation of the Equilibriurn Stabiiily Constant (Formation Constant) of the EE-p-CD
complex in 0.1 M HCI

Background

The drug substance ethinyl estradiol-f-cyclodextrin complax is an inclusion complex
complex containing one molacule of ethinyl estradiol and two molacuies of B-cyciodextirin.

PATENTRESKRVELSE/M420U8 1/ POKABVI0-12-00 Lagt printed 20/12/00 8:48
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The formation of the athinyl estradiol-B-cyclodextrin inclusion tomplex in aqueous solution
from its componants sthinyl satradiol (EE) and the hgand B-cyclodaxtyin (BCD) are definad
by the following equations according to the law of mass action

[ ~ BACD
[~
2 EEGCD + BCD = EEBCDy K2 =_-—_-=Ei“°°zn —

¢ = squilibrium concentrations of the respective entities (mol/M)

Summary of Resuits
The following data were obtained with the phase solubiity diagram technique (PSD) In
O1MHClat20°C

27
Page 28 of

/89

Stability constant of the 1 1 complex Kiy=158 10*m?

Overall atabllity constant of the 1 2 complex (= K;3 Kqa2) | K =spprox 16 10° M

Solubiity of ethinyl estradiol See=168 10 mold (0 05 gM)

Solublfity of the 1 1 complex 8u=2 10° molA (2 0 gN)

Solubifity of the 1 2 complex Si3=5 10*molA {13gh)

Example 8
Datarmination of the Acdld Dissociation Conastant of the EE-B-CD complex in aqueous
meadia

Background
The drug substance sthinyl estradiol-$-cyclodexinn inclusion complex s a clathrate
complex containing one molacule of ethinyt estradiol and two molecules of B-cyclodextrin

in aguesous solubon the ethinyl sstradiol-p-cyclodextinn inclusion compiex dimaccuatas nto
its componenis according to the law of mass action To restrain the dissociation of the
sthinyl estredicl-p-cyclodextrin inclusion complex an aqueous solution contalning an
approx 300 fold (D 0114 molar) excess of p-cyclodsxtrin over ethinyl estradiol was used
in the mesaurements.
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The pKa was measured by a photometnc titrabon method following the gudance given in
the Environmental Assessment Technical Handbook.

Summery of Resufts
The acid dissociation constant of the ethinyl estradiol-B-cyclodaxtrin mclusion complex

was determined at 20 C in aqueous solutions containing mbxtures of sthmyl estradiol with
an approx. 300 fold excasas of f-cyclodaxtrin with a photometric titration mathod as.

pKy= 1051003
For companson the pKa of ethiny! estradiol in the absence of i-cyclodexinn ia

pia= 10251004

Example 10
Delermination of the n-octanoci/water partihon cosfficrent

Background
The drug substance ethiny! astradwi-p-cyclodextrin inclusion complax I8 a complex
contalning one molecules af ethinyl estrachol and two of molecules f-cyclodextrin

if the ethinyl estradiol-B-cyclodextnn inciusion compiex Is equiiibrated in the two-phase
system, n-octencl/water, a number of simultaneously ocouring equiibna are mvolved
partitioning of the complex and the free components between the aquecus phasa and n-
octanol and dissacation of the inclusion complax Tha dissociation equiliona will be

shifted after phase separation for analysm of both phasas Therefore only the total amount
of ethinyl eatradiol in ths aquaous and the octanaollc phass can be determined The rasult
= the apparent n-octanclwatsr partition coefficent of ethinyt estradiol

For dsterminebon of the pH dependance of the apparent n-octanol/water partihon
cosfiiciant of ethinyl estradiol measurements were performad at pH S 7 and 9 with the
flask-shaking methad according to OECD guideline 1071

Summary of Rasults

The fiask-shakmg rmethod was used to determine the apparent partbon coefficent of
athinyl estradial after partthonmg the sthinyl estradiol--cyclodexinn inclusion eomplex
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between aqueous buffer solutions and n-octancl Measurements were parformed with
- aquaous solutions bufferedto pH 5 7 and 8 The ethinyl estradiol concentration In each
phass after squiibrabon at 25 *C wesa determined by HPLC

5 Tabis1 The pH dependence of the apparent partition cosfficlant of ethinyl estradiol

o mean app P, with N 85 % confidence intervais
standard deviahons for app log Pey
5 2305 z 623 338 328-348
T 3424 + 1298 353 335-367
9 15789 £505 320 308-329
in
| Exampls 11
!}‘1' Determination of whether the compound consssting of the ethinyl esiradiol-p-cyciodextrin
.m inciusion compiex cen exist i1 multiple salid state forma and to provide test methods
;g 10 winch can detect and distguiah between such forma
3
u Background
}; in order to establish whether the compound consisting of the athiny! estraciol-B-
U cyclodaxtnn inclusian complax exists mn different solid state forms & vanaty of

:3 18 crystaiizstion products abtsined under different crystallization, drying and storage
19 condihons are investigatad with respect to their sofid state form A selaction of the
following analytical methods 13 applled In order to identity and characterise sohd state
forme as deemed appropriate and posaiblea
X-ray powder diffraction (XRPD)
20 differential thermal analysis (DTA) in combination with thermogravimetry (TG)

differertial scanning calorimetry (DSC) in combination with thermogravimetry (TG}

. Summary of Results
Evidencaa of compiax formation is obtained by Investigation of pure sthinyl astradiol and
25 beta-cyclodexirin mechanical mpodures of both substancas as well as samples of tha
ethinyl estradiol-beta-cyciodextrin complex with X-ray powder diffrection and thermal
analysie According to thess investigations at least about 80 % of the ethinyl astradiol
should be bonded In the complex.
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The prevalent form of the ethiny! estradiol-bata-cyclodexirin inclusion complex is that of a
hydrate comaming varying amounis of weter The variability of the water content Is a
consequence of an inherent property of free cyclodexirin aa well as of its inclusion
compounds (inclusion complexes or clathrates), the equiibrabon of at least part of the
hydrate water with the ambient atmoaphere On storage, an squilbraan water content is
established which depends on tempersture pressure and relative humidity The hydrate
water can be readily lost from the crystal lattice Under more servera drying conditions all
crystal water can be removed howaver the resulting material is axtremely hygroscopic
and therefore not of relevance for the drug substance The same applies {0 a fully water-
saturated hydrate which is siabie only in the pressnce af mother iquid or under relative
humidity of mora than 87 % Thua, any discussion on tha solid state forma of the ethiny)
estradiol-p-cyclodexinn complax has to concentrate on the characterisation of a range of
hydrates having :ntarmediate water contents with an upper limst at water saturation

The hydrate water Is & part of the crystal Iatbce and therefora alteratona of the water
contant are connected with changes in the crystal lattice Thia s manifested by
differences in the X-ray powder pattern of batches of dathnte with vesying water content.
According to these priterns four different types can be distinguishaed Batches of type |
contain less than 1 % water In batches of types Il and lll betwean 4 % and 10 % water,
snd 8 % and 15 % water respectively ars found Type [V 18 characterised by a water
content of more than 15 % However there's no clesr dividing ine batwean two
neighbouring typea The positan of the diffrachon peaks ia changed gradual dus to
sweling and shrinking of the crystal lathce during watsr sorption or desorption
Invastigetions of the four typas by diffarentisl thermal analysis in combnation with
thermogravimetry have shown that the dehydration takas place between 25°C and 170°C
The differant forms are readily and reversibly interchenged by sdjustment of the ambient
humdity condibons This beshaviour mdicates consderable rigidity of the structural
framawork which does not allow profound alteration of the baaic arrangemant of the beta-
cyclodextrinvethiny! estradiol bullding blocks of the solid dunng hydration and dehydration

Example 12
Preparstion of the ethinyl estradiol-beta-cyclodextrin cornplex

The ethuny! estradiol-beta-cyciodaxirin complex 1a obtamed by co-precipitation as follows
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Process 1 (P1) Ethinyl estradiol Is dmecived in ethanol B-cyclodextnn is dissolved
at 45 "C i water The sthinyl estradiol solution is added to the B-cyciodextnn solution
The obtained suspansion 18 stirred for some hours at 20 to 25°C and afterwarda at 2 °C
The crysteliization product is lsolsted and dried by methads described infra.

Process 2 (P2) Ethinyl sstradiol 1s dissolved In acetone (-cyclodextrin ia dissolved
at 45 C in water The athinyl estradiol solution 15 added to the bete-cyclodextrin solution
Tha obtained suspension 13 shrred for sorne hours st tempearahures balow 25 *C
Afterwards the crystallization product 18 1solated and dned by methods descnbed infra

The mechanical mbaurea of f-cyclodaxtrin and ethinyl astmdiol ars prepared by weighing
and afterwards homogenzation by grinding in an agata morter
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Table 12 1a Crystallization products of the complax
batch solvent / trgatment conditons content of EE water
[%] content [%)
Im2180 P 1 dned In a vacuum drylng cabinat 100 587
Im2 181 P 1 dried in a vacuum drying cabmet 12 526
Im21821 P 1 dned 1 h atrt over P;Op in a vacuum desiccator nd 85
|Imz18212 P 1, dried 2 h at rt over P,Og in 8 vacuum desiccator nd a5
Im2182/3 P 1 dnad 4 h &t rt over PxOyg in 8 vacuum desiceainr nd 54
Im2162/4 P 1, dried 4 h a1 r L. aver P70, In 8 vacuum desiccator nd 77
im2182/5 P1 dned 435 h atrt ovar Pz0, 1 & vecuum 108 4.47
dasxccsior
n Jﬁmmu P 1 washad with acetone dried 3 h at 2°C over POx In 0.9 4.85
= a vacuum desiccalor
l}': im2182r7 P 1 washed with acetone and waier dried 3 h &t 2°C 106 44T
. m over POy in 3 vacuum dealcestor
[ (im2183V P 1, dried some hours at r L aver Pz0g in & vacuum 14 421
1] desiceator
& (2 83T “P1 dned m & vecuum deying catinst 107 558
r... [im2183A. P 1 stored atalr 114 102
1] Im2183VT+L P 1 dried n a vacuum drying cabinet and than storage 108 875
U atair
13 Imz184 F 1 dried in & vacuum drying cabinet 00 5.00
lg im2188 P120hatrt 108 19185 |
Im2190f P 1 dned in & vacuum drying cabinat - 1d nd -
im2193F ~ P 1 dowed m a vacuum drying cabinet - 1d nd -
Im2190 P1 dned m & vacwum drying cabinet - 5d 1086 75
im2191 P 1 dned n a vacuum drying cebinet - 5d 108 77
2803520891 bateh Im2180 micronirad 107 a23
Im2220 P2 dried in a vacuum drying cabinet 10.7 561
. Im2221 P 1 dried In & vacuum drying cabinet 102 578
Im2222 P 1{ dred in a vecuum drynng cahinet 104 667
Im2223 P 1, dried m a vacuum drying cabmet 101 .17}
Em P 2, dried in @ vacuum drying cabanet 10.4 575
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Table 12 1b Crystallization products of the complex
batch solvent / treatment conditions content of EE water
I [%] content (%]
|Inﬂ225l1 [P 1 washed 2 » weter dried i & vacuum drying 112 334
cabmet
Im222572 P 1 washad 2 x waier 1 x atetona dried in a 105 331
vacuum drying cabinat
Im2328R P 1 washad 2 x water 1 x acetone 1 x water 10.8 as
driad in 2 vacuum drying cabinet
Flrrez.’-d P 1 washed 1 x water 1 x acetone,1 » water 108 438
dried In a vecuum drying cabinet
Lﬁ:ﬂ P 1 washed 1 x water 1 x acetone 1 x water 11 263
dried in a vacuum drying catunet
'Ig =TT P 1, weahad 1 x water 1 x acetone 1 x water 106 871
] dried In a vacuum drying cabinat
. T 28052501 DVB1 | batch 28052591 after one sorpion/desarption nd < 1N’
T FLRH cycle stored at 0 % RH
E Im2180 DVS1 batch Im2180 after sorpbon/desorphon cycle nd <{%*
m 0% RH stored at 0 % RH
& Im2180 DVB1 batch LIm2180 stored at 45 % RH nd 85
n 45% RH
ok im2180 DVS1 batch Im2160 stored at 70 % RH nd 56
y 70% RH
{g 2180 DVSA batch Im2180 stored at 75 % RH nd 85
= 75% RM
9 Im2180 DVS1 batch Im2180 stored at 83 % RH nd -5
83% RH
im2180 3d batch Im2180 stored 3 d aver M{(CIOx nd nd
Mg(CIOe
Im2100 5d §7% betch Im@2190 stored 5 d at 97 % RH nd =T X
batch Im2160 stored 7 d st 87 % RH nd ~85 |
. batch 28052561 stored 7 d over M{CiO4)x nd <01
batch 28052501 stored 7 d at 97 % RH nd 189
batch 28082581 suspended In water no drying - -
28052581,7d 75% batch 28052591 stores 7 d at 75 % RH nd 105°
[RH

$ cslculaied from the water contant of the starting matarial and the cbesrved mass change
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CLAIMS

1 A pharmacsutical composition comprising an Inclusion complax between a cyclodextrin
or denvative therecf, and an sstrogen,

S wherain the composrbon 18 such that said estrogen has a 12-manth stability st 40°C and
75% relative humidity (RH) cormesponding to a decrease in the contert of sad estrogen of
at the most 10% ww, such es at the most & 4, or 3% w/w, based on the total contant of
said eatrogen

togethar with ong or mors pharmaceutically accaptable carriars or excipeents
10

mn 2 A composibon compnaing an meiusion complex between a cyclodextnn or denvetves

;?.l thereof, and estrogen

i wherein the compositron is such that said estrogen has a 3-month stabiity at 80°C and
. '2 75% relative humidity (RH) cormasponding to a decrease m conlant of sad estrogen of at

m 15 the moat 15% wAw such aaatthamost 10 8 B 7, or 8% wiw, basad on ths total content
e of said estrogen,
| together with one or more pharmaceutically accepiable camers or excipients.

]

:1:" 3 A pharmacsautical compoathon compnsing an inchusion complex between a cyclodextrin

9 20 or denvative thareof and an estrogen

9 suitably formulated such that the total amount of oxidant s such that sald estrogen has a
12-month stabiiity at 40°C and 75% relative humidity (RH) cormesponding {o a decrease in
the content of said estrogen of at the most 10% whw, such as at the most 5, 4, or 3% wiw,
based on the total content of said estrogen

25 together with ons or more pharmacautbcally accepinbls cartiers or exapients.

. 4 A composition acconding to any of claima 1 to 3 wherein the estrogen is selacted from
the group conssting of ethinyl estradiol (EE) estradiof, estradiol sufamates, estradiol
valerate estradiol hanzoate estrone and estrons sulfate or motures thereo! preferably

30 ethnyl estradiol (EE), estradiol estradiol valerate, estradiol benzoats and estradiol
sulfemates, moat praferably ethinyl estradiol (EE)

S A composttion according to claim 3, wherein the sstrogen 18 ethinyl astradiol
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G A compostion comprising an inclusion complex between a cyclodextnn or darivative
theraof and ethinyl estraciiol

wherein the compostion is such that smd ethiny) estradiol has a 12-month stabllty st
25°C and 80% ralative humidity (RH) such that the sum product of the degradation
products 6-a-hydroxy-ethinyl estradiol, 6-f-hydroxy-ethinyl estradiol 6-keto- ethunyl
astradiol and AB,11-sthinyl estradiol of sax sthunyl estradiol totals at the most 0 8%, such
sa at the most 0 7% and 0 6%, based on the totsl content of estrogen,

together with ane or mors pharmaceuhcally acceptable camers or excipients

7 A composition comprising an Iinclusion compiex between a cyclodextrin, or derivative
theraof and sthinyl estradiol,

wherein the compoaition s such that said sthinyl estrediol has a 12-month stabilty at
40°GC and 75% relative humldity (RH) such that the sum product of the degradaetion
products 6-a-hydroxy-sthinyl estradiol, 8-f-hydroxy-athinyl estradiol, 6-keto-ethunyl
sstradol A8 7-athinyl estradial and A-9,11-ethinyl estradiol of sald ethinyl estradiol totals
at the most 3%, such as at the most 2% based on the total content of estrogen,

togsther with ona or mora pharmaceutically accaptable camers or exciplents

8 A pharmaceutical compasition comprising an inclusion complex between a cyclodextrin,
or denvative thareof and an estrogen

surtably formuiated such that the total amount of oxxdant ks such that saki estrogen has a
12-month stability at 40*C and 75% reiative humidity {(RH) such that the sum product of
the degradation products 8-a-hydroxy-sthinyl estradiol 8-8-hydroxy-ethinyl estradial 8-
keto-athinyl estradiol, AS,7-ettunyl estradio! and A-8 11-ethinyl estradiol of sald ethinyl
estradiol totals at the moat 3% such as at the most 2% based on the total content of
esstrogen

together with one or more pharmaceutically acceptable camers or exclpiants

8 A composition according to any of ciaims 1 to 8 wheren the cyclodextnn s selacted

from the group conslsting of a~cyclodextrin, p-cyclodextrin, y-Cyclodextrin and denvatives
thereof

10 A composition according to ciaim § wherain the cyciodextnn s p-cyclodexinn or
derivatives thereof
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11 A composition according to claim 10 wheruin tha cyclodaxtrin is p-cyclodextrin

12 A compasition according to any the preceding claims, further comprising one or more
therapeutically active compoundsa

13 A composition comprising acconding to claim 12 wherein at least one of the
therapautcally acbve compounds s & gestagen

14 A composition according to claim 13, wherein the gestagen is selected from the group

conaisting of drosplranone levonorgestral norgestrel gestadens disnogest, cyproterone
mcetete norethisterona norathiaterone acetete desorgestrel 3-keto-desorgestrel

15 A composibon according to claim 14, wherain the gestagen s drospirenone
18 A composibon according to ciamm 15 wherein the drospranonse i microrused

17 A composnion according to any of claims 15 or 18 wheremn all or substantially all the
drospirenons ls prasent as an inclusion complex with cyclodextrin

18 A composition according to claim 12, wherain the estrogen is sthiny! estradiol and a
therapsutically active compound 18 drasprenane

19 A composition according to any of claims 5, 8 7 or 18, wherein the ethinyl estradiol ls
micronmised

20 A compoaaition accorndmy to any of the preceding claims, wherein the dose of the
eatrogen correaponds to a daily release of ethmyl estradiol betwesn 0 002 and 1 mp

21 A compasition aceording to any of claims 14 to 18, wherein the dose of drospirenone

correaponds to a dafly releass of sad pestagen of from 0 1 to 10 mg preferably from 0 25
to8mg,suchasfrom1Stc4 mg

22 A composition according to any of the preceding claims wherein the estrogen w

ethinyl estradiol and the dose of ethiny!] estradiol cormesponcis to a desly releass of sad
estrogen of from 0 002 to 1 mg such as from 0 005 to 0 5§ mg, such aa from 0 01 ta 0 25
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mg preferably from001to 01 mg suchasfrom001to 005 mg from 0 01t0 003 mg
such s 0 02 mg

23 A compostion according to claim 22 further compnsing droapirenone,

wherein the dase of drospirenone corresponds to a daily release of saxd gestagen
between 1 and 5 mg, such as 3 mg

24 A composition according to any of the preceding damms adapted to be formulated by
convantionsl granulation palietation dry powder bland fluld bed granuiation
ancapsulaton or compactahon

25 The use of a composition according to any of claims 1 to 24 for the preparatan of a
pharmacautical for female contraception for hormone replacement therapy for the

treatment of menopausal, pre-mencpausal, and/or post-mencpausal symptoma, for the
treatment of acne or for the trestment of PMDD

26 A pharmaceutcal particulate formulabon of a compowton, sald compostion
compnsing an incdusion complex betweean a cyclodextrn  or derivative thereof,

wherein the total emount of cxddant In sald tormulation Is such that sald estrogen has a
12-month atabifity at 40°C and 75% relative humidity (RH) cormesponding to a decrease In
the content of sald estrogen of at the most 10% wiw, such as at the most 5 4 or 3% wiw
basad on the total content of sald estrogen

27 A pharmaceutical particulate formulstion of 8 composrion, saxd composition
compnamyg an inclusion complex batwesn a cyclodexinn or dervative thereof

whaeresn tha total amount of oxadant in sald formuistion 15 such that sald estrogen has a 3-
month stability at 80°C and 756% relative humidity (RH) corrssponding to a decraase in

content of said estrogen of at tha most 16% wiw, suchas atthemost 10 D 8 7 or 8%
wiw based on tha tolal content of aaid satrogen

28 A pharmaceautical parbicuiste formulation of a compositon said composition
comprising an incivsion compiax between a cyciodextrin or derivative thareof,

wherein the total amount of oxidant in sad formulation ls such that saxd ethiny! eatradrol
has a 12-month stabliity at 25°C and 80% relative humidity {(RH) such that the sum

product of the degradstion products 8-a-hydraxy-sthiny| sstradiel, 8-B-hydroxy-aethinyl
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estradiol 6-keto- ethiy! astradiol and A9 11-athinyl estradiol of saud ethinyl estradiol totals
at the most 0 8% such as at the most 0 7% and 0 6% based on the total content of
estrogen

29 A formulation according 1o claim 26 wharaein the total amoust of oxidant in said
formulation 18 such that the decrease In total sstrogen content s measured at tha 12-
month mark at 40°C end 75% relative humidity (RH), is at least 0 1% less than such as at
least 02 03 0O 4 or 0 5% lesa than the decraase In estrogan content in pharmaceutcal
formulations of compostdions not compnaing an mcusion complex between a cyclodaxinn
or derivative thereof and an estrogen, as measured at the aama time mark under the
same condibons

30 A formulaton according to claim 27 wherein the total amount of cxxdant in saud
formulation 1s such that the decraass In tatal estrogen coment, as measured at 3-month
mark at 80°C and 75% relative humidity (RH) is at least 0 1% lesa than, such as at loaat
02 03 04 or0 5% less than the dacrease in astrogsn content in pharmaceubcal
formulations of compositions not comprising an inclusion complax batween a cyclodextrin,
or derivative thereof, and an astrogen as maasured st the sams time mark under tha
aame conditions

31 A pharmaceuhcal parbculate formulation of a composition, sald compoeiton
comprising an inclusion complex between a cyclodexinn, or denvetve thereof

whaeren the amount of polyvinyipyrrolidons m saxd formulaton 1s such that sald estrogen
has a 12-month stabilty at 40°C and 75% relative humidity (RH) corresponding to a

decrease In the content of said eatrogen of at the most 10% w/w such as at the most 5 4,
or 3% w/w based on the tatal cantant of sald estrogen

32 A pharmacsutical partculsts formulation of a compoaition, aald composition
comprising an inciusion complex between a cyclodextnn or derivative thereof

whanain the samount of polyvinylpyrrolidons in sald formulation Ia such that asld estrogen
has a 3-month stability at 80°C and 75% relative humidity (RH) corresponding to a
decrease In content of saki estrogen of at the most 15% w/w, such as at the most 10 8, 8
7, or 6% wiw, based on the total content of saxd estrogen

PATENTEBESKRIVELSE/M420U81/PDIA AH/20-12-00 Lot printed 20/12/00 R-48




L=

Wadnbaday 20 of Dec 2000, PV&P 33838800 ~»7032438410 Page 40 of

1

10

15

20

20 |

33. A pharmacsuhbcal parhculate formulston of a compositon sasd composition
compnsing an mclusion complax between a cyciodextrin or derivative thereof,

wharsin the amount of palyvinylpyrrofidone in sald formulation ls such that sad ettuny!
estraciol has a 12-month stabiity at 25°C and 80% relative hurmnidity (RH) such that the

sum product of the degradaton producis 8-c-hydraxy-ethinyl estradiol, 8-B-hydroxy-
athinyl astradiol 8-kato- ethinyl astradiol and A9, 11-sthinyl estradiol of saud ethunyl
estradiol totals at the most 0 8%, such as at the most 0 7% and O 6%, based on the iotal
contant of estrogen

34 A formulation according 10 any of claima 26 to 33 charecterised In thatitis a
polyvinylpyrrokdone-free formulation

35 A formulabon according to any of claima 26 to 34 further compriaing an ant-oxidant.

38 A formulation accarding to any of claims 28 to 35, comprising {(wiiwt)
) 0 D02-1% ethinyl estradiol (mcromsed)
i} 10-88% such as 45-80% lactose monchytrate
i) 1-80%, such as 1-35% corn starch,
w) 0-80% such as 0-35% cellulose (microcryataliised)

v) 0 05-5% magnesium stearate and
vi) 0-5% colioudal slhcon dioxde

37 A formulation according to any of ciaima 28 to 35 comprising (wt/wt)
i) 0 1-15% droapiranona (micronised)
) 0 002-1% ethmyl astradiol (micronised)
[])] 10-98% such as 45-60% lactoss monochydrate
w) 1-80%., such as 1-36% com starch
v) 0-80%, such as 0-35% cellulose (microcryntaliised)
vl) 0 05-5% magnesum stearats and
vi)  0-5% coliowdal siicon dicxode

38 A formulaton according to any of ciums 26 to 37 prepared by a method involving
conventonal grenulation pelistation, dry powder blend, fand bed granulation
encapsulahon of compactation
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39 A formulation according to any of claims 29 to 30 i unit dosage form

40 A formulation according to any of claims 28 to 39 adapted for the preparaton of solid
dosage forms or dispersion forms.

41 A formulation according to any of clmme 26 to 39 adapted (o the preparahon of
tablets, capsules or aachels

42 A composition according to any of clalms 1 to 24 sdapted to be admmistered by oral
10 parsnteral mucosal, nasal, vaginal or topical admmistrabon.

I 43 A method for impraving the stabliity of ethiny) sstradiol m a pharmaceuhcal

:1:, composartion comprisng the step of forming an inclusion complex between said sthinyl

In estradiol and cyciodextrin

N 15

Iﬁ 44 A method of improving tha stability of ethinyl estradiol n a pharmaceutical formulation

E comprising the step of a) complaxing sald athinyl estradiol with cyclodextrin,
:I-I. and optionally of b} imiting the polyvinylpymrofidone content to less than 5% such as less
|

il] than 4% such as less than 3% such as lass than 2%, such ag leas than 1% such as
I‘I=.I 20 providng a substanhally polyvinylpyrrohdone-free formulation

!

9

m 45 A process for tha preparation of a formulstion acconding to any of clalms 26 to 41
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REIVINDICACIONES

1 Una composicién farmacéutica que comprende un complejo de in-
clusién entre una ciclodextrina o un derivado de ella y un estrége-
no,

siendo la composicién tal que dicho estrégeno tiene una estabilidad
de 12 meses a 40°C y 75% de humedad relativa correspondiente a una
disminucién en el contenido de dicho estrégeno de maximo 10% pe-
so/peso, por ejemplo de miximo 5, 4 o 3% peso/peso, respecto al con-
tenido total de dicho estroégeno,

junto con uno o varios wvehiculos o excipientes farmacéuticamente
aceptables

2 Una composicidén farmacéutica gque comprende un complejo de in-
clusién entre una ciclodextrina o derivados de ella y estrdgeno,
siendo la composicidn tal que dicho estrégenc tiene una estabilidad
de 3 meses a 60°C y 75% de humedad relativa correspondiente a una
disminucién en el contenido de dicho estrégeno de maximo 15% pe-
so/peso, por ejemplo de maximo 10, 9, 8, 7 o 6% peso/peso, respecto
al contenido total de dicho estrdégeno,

junto con uno o varios vehiculos o excipientes farmacéuticamente
acaptables

3 Una composicién farmacéutica que comprende un complejo de in-
clusién entre una ciclodextrina o un derivado de ella y un estrége-
no,

formulada apropladamente de tal manera que la cantidad total de oxi-
dante ea tal que dicho estrégeno tiene una estabilidad de 12 meses a
40°C y 75% de humedad relativa correspondiente a una disminucién en
el contenido de dicho estrégeno de maximo 10% peso/peso, por ejemplo
de miaximo 5, 4 o 3% peso/peso, respecto al contenido total da dicho
estrégeno,

junto con uno © varios vehiculos o excipientes farmacéuticamente
aceptables

4 Una composiclén de acuerdo con cualquiera de las reivindicacio-
nes 1 a 3, en la cual el estrdgeno seleccionado entre el grupo con-
sitnaido por etinilo estradiol (EE), estradiol, sulfamatos de estra-
dieol, valerato de estradiol, benzoato de estradiol, estrona y sulfa-
to de estrona o mezclas de ellos, preferiblemente etinilo estradiol
(EE), estradiol, valerato de estradiol, benzoato de estradiol y sul-

famatos de estradiol, mas preferiblemente etinilo estradiol (EE)



A

5 Una composicién de acuerdo con la reivindicacién 3, en la cual
el estrégeno es etinilo estradiol

6 Una composiclédn farmacéutica que comprende un complejo de in-
clusién entre una ciclodextrina o un derivado de ella y un etinilo
estradiol,

siendo la composicién tal que dicho etinilo estradiol tiene una es-
tabilidad de 12 meses a 40°C y 75% de humedad relativa, de tal mane-
ra que 8l producto suma de los productos de degradacidn 6-a-hidroxi-
etimilo estradiol, 6-B-hidroxi-etinilo estradiol, 6-ceto-etinilo es-
tradiol y A9,11-etinilo estradiol del mencionado etinilo estradiol
es en total méximo 0,8%, por ejemplo maximo 0,7% y 0,6%, respecto al
contenido total de estrégeno,

junto con uno o varios vehiculos o excipientes farmacéuticamente

aceptables

7 Una composicién farmacéutica que comprende un complejo de in-
clusién entre una ciclodextrina o un derivado de ella y un etinilo
estradiol,

s1endo la composicién tal que dicho etinilo estradiol tiene una es-
tabilidad de 12 meses a 40°C y 75% de humedad relativa, de tal mane-
ra que el producto suma de los productos de degradaclién 6-a-hidroxai-
etinilo estradiol, 6-B-hidroxi-etinilo estradiol, 6-ceto-etinilo es-
tradiol, A6,7-etinilo estradiol y A9,11-etinlilo estradiol del men-
cionado etinilo estradiol es en total miximo 3%, por ejemplo miximo
2%, respecto al contenido total de estrégeno,

Junto con uno o varios vehiculos o excipientes farmacéuticamente
aceptables

8 Una composicién farmacéutica que comprende un complejo de in-
clusién entre una ciclodextrina ¢ un derivado de ella y un estrége-
no, apropiadamente formulada de tal manera que la cantidad total de
oxidante es tal que dicho estrégeno tiene una estabilidad de 12 me-
ses a 40°C y 75% de humedad relativa, de tal manera que el producto
suma de los productos de degradacién 6-a-hidroxi-etinilo estradiol,
6-B-hidroxi-etinilo estradiol, 6-ceto-etinlilo estradiol, A6,7-
etinilo estradiol y A9,11-etinilo estradiol del mencionado etinilo
estradiol es en total miximo 3%, por ejemplo miximo 2%, respecto al
contenido total de estrdgeno,

junto con uno o varios vehiculos ¢ excipientes farmacéuticamente

aceptables



%

-

9 Una composicién de acuerdo con cualqulera de las reivindicacio-
nes 1 a 8, en la cual la ciclodextrina se selecciona entre el grupo
constituido por a-ciclodextrina, B-ciclodextrina, y-ciclodextrina y
derivados de éstas

10 Una composicién de acuerdo con la reivindicacién 9, en la cual
la ciclodextrina es B-ciclodextrina o derivados de ella

11 Una composicién de acuerdo con la reivindicacidn 10, en la cu-
al la caclodextrina es BA-ciclodextrina

12 Una composicién de acuerdo con cualquiera de las anteriores
reivindicaciones, la cual comprende ademis uno ¢ varios compuestos
activos terapéuticamente

13 Una composicidén de acuerdo con la reivindicaciédn 12, en la cual
al menos uno de los compuestos activos terapéuticamente es un gesta-

geno

14 Ona composicién de acuerdo con la reivindicacién 13, en la cu-
al el gestageno se selecciona entre el grupo constu.ituido por dros-
pirenona, levonorgestrel, norgestrel, gestiadeno, dienogest, acetato
de ciproterona, norethisterona, acetato de norethisterona, desorges-

trel, 3-ceto-desorgestrel

15 Una composicién de acuerdo con la reivindicacidén 14, en la cu-

al el gestageno es drospirenona

16 Una composicién de acuerdo con la reavindicacién 15, en el cu-

al la drospirenona es micronizada

17 Una composicién de acuerdo con cualquiera de las reivindica-
ciones 15 o 16, en la cual toda la drospirenona o substanclalmente
toda la drospirenona esta presente como un complejo de inclusién con

ciclodextrina

18 Una composicién de acuerdo con la reivindicacién 12, en la cu-
al el eastrbgeno es etinilo estradiol y un compuesto activo terapéu-

ticamente es drospirenona

18 Una composicién de acuerdo con cualquiera de las reivindica-

ciones 5, 6, 7 o 18, en la cual el etinilo estradiol es micronizado

PN
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20 Una composicién de acuerdo con cualquiera de las anteriores
reivindicacicnes, en la cual la dosis de estrdédgeno corresponde a un

aliberacién diaria de etinilo estradiol entre 0,002 vy 1 mg

21 Una composicién de acuerdo con cualquiera de las reivindica-
ciones 14 a 18, en la cual la dosis de drospirenona corresponde a
una liberacién diaria de dicho gestégeno de 0,1 a 10 mg, preferible-
mente de 0,25 a 6 mg, por ejemplo de 1,5 a 4 mg

22 Una composicién de acuerdo con cualquiera de las anteriores
reivindicacionas, en la cual el estrégeno es etinilo estradiol y la
dosis de etinilo estradiol corresponde a una liberacién diaria de
dicho estrégeno de 0,002 a 1 mg, tal como de 0,005 a 0,5 mg, por
ejemplo de 0,01 a 0,25 mg, preferiblemente de 0,01 a 0,1 mg, tal co-
mo de 0,01 mg a 0,05 mg o de 0,01 a 0,03 mg, por ejemplo 0,02 mg

23 Una composicién de acuerdo con la reivindicacién 22, la cual
comprende ademis drispirenona, correspondiendo la dosis de drospire-
nona a una liberacidn diaria de dicho gestageno entre 1 y 5 mg, por

ejemplo 3 mg

24 Una composiciédn de acuerdo con cualquiera de las anteriores
reivindicaciones, adaptada para ser formulada mediante granulacién,
empastillado, mezcla de polvo seco, granulacidén de lecho fluidizado,

encapsulacién o compactacién convencionales

25 El uso de una composicién de acuerdo con cualquiera de las
reivindicaciones 1 a 24 para la preparacién de un producto farmacéu-
tico para la anticoncepciédn femenina, para la terapia de reemplazo
hormonal, para el tratamiento de los sintomas de menopausia, pre-
menopausia y/o pos-menopausia, para el tratamiento del acné ¢ para
el tratamiento de PMDD

26 Una formulacidén particulada farmacéutica de una composicién,
comprendiendo dicha composicién un complejo de inclusién entre una
ciclodextrina o un derivado de ella, siendo la cantidad total de
oxidante en dicha formulacién tal que dicho estrégeno tiene una es-
tabilidad de 12 meses a 40°C y 75% de humedad relativa correspon-
diente a una disminucién en el contenido de dicho estrégenc de maxi-
mo 10% peso/peso, por ejemplo de maximo 5, 4 o 3%, reapecto al con-
tenido total de dicho estrdgeno
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27 Una formulacidn particulada farmacéutaica de una composaicién,
comprendiendo dicha composicién un complejo de inclusién entre una
ciclodextrina o un derivado de ella, siendo la cantidad total de
oxidante en dicha formulaciétn tal que dicho estrégeno tiene una es-
tablilidad de 3 meses a 60°C y 75% de humedad relativa correspondien—-
te a una disminucién en el contenido de dicho estrégeno de maximo
15% peso/peso, por ejemplo de miximo 10, 9, 8 7 o 6%, respecto al

contenido total de dicho estrégeno

28 Una formulacién particulada farmacéutica de una composicidn,
comprendiendo dicha composicidén un complejo de inclusién entre una
ciclodextrina o un derivado de ella, siendo la cantidad total de
oxldante en dicha formulaclién tal que dicho etinilo estradiol tiene
una estabilidad de 12 meses a 25°C y 60% de humedad relativa, de tal
manera que el producto suma de los productos de degradacién 6-oa-
hidroxi-etinilo estradiol, 6-8-hidroxi-etinilo estradiol, 6-ceto-
etinilo estradiol y A9,1l-etinilo estradiol del mencionado etinilo
estradiol es en total miximo 0,8%, por ejemplo maximo 0,7% y 0, 6%,

respecto al contenido total de estrdédgeno

29 Una formulacién de acuerdo con la reivindicacién 26, siendo la
cantidad total de oxidante en dicha formulacidn tal que la disminu-
cién en el contenido total de estrégeno, medido en la marca de los
12 meses a 40°C y 75% de humedad relativa, es al menos 0,1%, por
ejemplo al menos 0,2, 0,3, 0,4 o 0,5%, que la disminucién en el con-
tenido de estrédgeno en formulaciones farmacéuticas de composiciones
que no comprenden un complejo de i1nclusidén entre una ciclodextrina o
un derivado de ella y un estrdgeno, siendo medido este contenido en

la misma marca de tiempo bajo las mismas condiciones

30 Una formulacidn de acuerdo con la reilvindicacién 27, siendo la
cantidad total de oxidante en dicha formulacién tal que la disminu-
cion en el contenido total de estrdgeno, medido en la marca de los 3
meses a 60°C y 75% de humedad relativa, es al menos 0,1% menos, por
ejemplo al menos 0,2, 0,3, 0,4 o 0,5%, que la disminucién en el con-
tenido de estrégeno en formulaciones farmacéuticas de composiciones
que no comprenden un complejo de inclusién entre una clclodextrina o
un derivado de ella y un estrédgeno, siendo medido este contenido en

la misma marca de tiempo bajo las mismas condiciones

31 Una formulacién particulada farmacéutica de una composiciédn,

comprendiendo dicha composicién un complejo de inclusiédn entre una
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ciclodextrina o un derivado de ella, siendo la cantidad de polivi-
nilpirrolidona en dicha formulacién tal que dicho estrégeno tiene
una estabilidad de 12 meses a 40°C y 75% de humedad relativa corres-
pondiente a una disminucién en el contenido de dicho estrégeno de
miaximo 10% peso/peso, por ejemplo de maximo 5, 4 o 3% peso/peso,
respecto al contenido total de dicho estrégeno

32 Una formmlacién particulada farmacéutica de una composiciodn,
comprendiendo dicha composiciétn un complejo de inclusién entre una
ciclodextrina o un derivado de ella, siendo la cantidad de polivi-
nilpirrolidona en dicha formulacién tal que dicho estrdgeno tiane
una estabilidad de 3 meses a 60°C y 75% de humedad relativa corres-
pondiente a una disminucién en el contenido de dicho estrégeno de
miaximo 15% peso/peso, por ejemplo de mAximo 10, 9, 8, 7 o 6% pe-

so/peso, respecto al contenido total de dicho estrégeno

33 Una formulacién particulada farmacéutlca de una composicién,
comprendiendo dicha composicién un complejo de inclusién entre una
clclodextrina o un derivado de ella, siendo la cantidad de polivai~-
nilpirrolidona en dicha formulacién tal que dicho etinilo estradiol
tiene una estabilidad de 12 meses a 25°C y 60% de humedad relativa,
de tal manera que el producto suma de los productos de degradacidn
6-a-hidroxi-etinilo estradiol, 6-8-hidroxi-etinilo estradiol, 6-
ceto-etinilo estradiol y A9,1l-etinilo estradiol del mencionado eti-~
nilo estradiol es en total maxaimo 0,8%, por ejamplo miximo 0,7% y
0,6%, respecto al contenido total de estrodgeno

34 Una formuilacién de acuerdo con cualquiera de las reivindica-
ciones 26 a 33, caracterizada porque es una formylacién que no con-

tiene polivinilpirrolidona

35 Una formulacién de acuerdo con cualquiera de las reivindica-
ciones 26 a 34, la cual comprende ademas un anti-oxidante

36 Una formulacién de acuerdo con cualquiera de las reivindica-
ciones 26 a 35, la cual comprende (peso/paso)

1) 0,002-1% de etinilo estradiol {(micronizade),

il1) 10-99%, por ejemplo 45-60%, de monohidrato de lactosa,

112} 1-80%, por ejemplo 1-35%, de almidén de maiz,

iv) 0-90%, por ejemplo 0-35%, de celulosa (microcristalizada),
v) 0,05-5% de estearato de magnesio, y

vi) 0-5% de diéxido de silicona coloide



37 Una formulacidén de acuerdo con cualquiera de las reivindica-
clones 26 a 35, la cual comprende (peso/peso)

1) 0,1-15% de drospirenona (micronizada)

ii) 0,002-1% de etinilo estradiol {(micronizado),

111) 10-99%, por ejemplo 45-60%, de monohidrato de lactosa,

iv) 1-80%, por ejemplo 1-358%, de almiddén de malz,

v) 0-90%, por ejemplo 0-35%, de celulosa {microcristalizada),
vi) 0,05-5% de estearato de magnesio, y

vii} 0-5% de diéxido de silicona coloirde

38 Una formulacién de acuerdo con cualquiera de las reivindica-
ciones 26 a 37, preparada mediante un método que involucra granula-
cién, empastillado, mezcla de polvo seco, granulacién de lecho flui-

dizado, encapsulacidén o compactaciédn convenclonales

39 Una formulacién de acuerdo con cualgqulera de las reivindica-

clones 26 a 38 en forma de dosis unitaria

40 Una formulacién de acuerdo con cualquiera de las reivindica-
ciones 26 a 39 adaptada para la preparacién de formas de dosis sé6li-
das o formas de dispersidn

41 Una formulacién de acuerdo con cualquiera de las reivandica-
ciones 26 a 39 adaptada para la preparacién de tabletas, cédpsulas o
bolsitas

42 Una composiciédn de acuerdo con cualquiera de las relvindica-
ciones 1 a 24, adaptada para ser administrada mediante administra-

cién oral, parenteral, mucosal, nasal, vaginal o tépica

43 Un método para mejorar la estabilidad del etinilo estradiol en
una composicidén farmacéutica, el cual comprende el pasc de formar un
complejo de inclusién entre dicho etinilo estradiol y ciclodextrina

44 Un método para mejorar la estabilidad del etinilo estradiol en
una composicién farmacéutica, el cual comprende el paso de a) com-
plejizar dicho etinilo estradiol con ciclodextrina, y opclionalmente
b) limitar el contenido de polivinilpirrolidona a menos de 5%, por
ejemplo a mencs de 4%, por ejemplo a mengs de 3%, por ejemplo a me-
nos de 2%, por ejemplo a menos de 1%, por ejemplo proporcionando una
formulacién que substancialmente no contiene polivinlilpirrolidona

45 Un procedimiento para la preparacién de una formulacién de

acuerdo con cualquiera de las relivindicaciones 26 a 41
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COMPOSITIONS OF ESTROGEN-CYCLODEXTRINC MPLEXES

FIELD OF INVENTION

The present invention relates to pharmaceutical composition compnsing a cyclodextnn-
estrogen inclusion complex that confers very high chemical stabilty to the estrogen The
composition according to the present invention allows for an ncreased stability of ethinyl
estradiol upon storage

BACKGROUND OF THE INVENTION

-

Degradation of estrogens, such as ethinyl estradiol, in conventional formulations 1s one of
the most critical 1ssues with regard to product shelf Iife The stabilisation of the estrogen
may be achieved by either product packaging in hermetic containers or, more effectrvely,
as in the present inventlon, by actual stabilisation of the formulation

Formulattons compnsing naturally or synthetcally derived sex hormones often consist of
low dosages of these active ingredients Given the small amounts of active ingredient
required per single dosage, often rangmng between 0 1 pg and 500 ug, content unformity

of the preparation is a significant contnbutor to fluctuations in actual doses of these active
ingredients

Similarly, the oxadative degradation of these small amounts of active ingredient is a further
contnbutor to the strong fluctuations of the active ingredient in low dosage formulations In
low dosage formulations, these fluctuations are cntical to quality assurance

In general, these low dose formulations are problematic in terms of their preparation,
storage and use

US 4,586,795 discloses a complex between a-, B- and y-cyclodextnns and derivatives

theraof with testosterone, progesterone, and estradiol and the solubility of said
complexes

PATENTBESKRIVELSER24420EP1/PDXA5H/20-12-00 Last prinied 20/12/00 8.49
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US 4,727,064 discloses a method of producing a stabilizing amorphous complex of a drug
and a mixture of cyclodextrin derivatves

US 4,383,982 discloses a water soluble mclusion compound formed by complexing beta-
cyclodextnn with a steroid compound, such an estogen

US 5,798,338 discloses a composihon of a clathrate between p-cyclodextrin and 17-a-
ethinyl estradiol for reducing the oxidative degradation of 17-a-ethinyl estrad:ol

SUMMARY OF THE INVENTION

An object of tha present invention s to provide a pharmaceutical composition compnsing
an estrogen wherein the stabliity of saxd estrogsn 18 significantly mproved over that of
conventional formulations without complexed estrogens Degradation of estrogens, such
as ethiny] estradiol, in conventional formulations 1s one of the most cntical issue with
regard to product shelf life The stabilisation of the estrogen may be achieved by either
product packaging m hermetic containers (e g pouch) or, more effectively, by actual
stablfisabon of the formulation

it has surpnieingly been found that a complex of cyclodextnn and estrogen significantly
improves the stability of the estrogen and consequently the shelf-iife of an estrogen-
containing composition Accordingly, the present invention relates to a pharmaceutical
composition compnsing an mclusion complex between cyclodextnn, or denvative thereof,
and an estrogen, wherein the composition is such that said estrogen has a 12-month
stabiity at 40°C and 75% relative humidity (RH) cormesponding to a decrease in the
content of said estrogen of at the most 10% w/w, such as at the most 5, 4, 3, or 2% w/w,
based on the total content of said estrogen, together with one or more phamaceutically
acceptable camers or excipients

Moreover, an alternative embodiment of the present invention relates to a pharmaceutical
composition compnsing an inclusion complex between cyclodextrin, or denvative thereof,
and an estrogen, wharein the composibon 1s such that said estrogen has a 12-month
stability at 25°C and 60% relative humidity (RH) comesponding to a decrease in the
content of said estrogen of at the moet 10% wiw such as at the most 5, 4, 3 or 2% wiw,

PATENTBESKRIVELSE/24428EP1/PDK/L.SH/20-12-00 Last printed 20/12/00 8.49
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based on the total content of sald estrogen, together with one or more phammaceutically
acceptable camers or excipients

The present invention further relates to a pharmaceutical composihion compnsing an
inclusion complex between cyclodextrin, or denvative thereof, and estrogen wherein the
composition 18 such that said estrogen has a 12-month stability at 40°C and 75% relative
humidity (RH) corresponding to a decrease In the content of said estrogen of at the most
10%, such as at the most 5, 4, 3 or 2% based on the total content of estrogen, and a
therapeutically active compound, such as a gestagen, such as drospirenone, together
with one or more pharmaceutically acceptable camers or excipients

Furthermore, the invention relates to a pharmaceutical composihon compnsing an
inclusion complex between a cyclodextnn, or denvative thereof, and an estrogen,

sutably formulated such that the total amount of oxidant is such that said estrogen has a
12-month stability at 40°C and 75% relative hummdity (RH) corresponding to a decrease in
the content of said estrogen of at the most 10% w/w, such as atthe most 5 4, or 3% wiw,
based on the total content of said estrogen, together with one or more pharmaceutcally
acceptable carriers or exciplents

Compositions of the present invention may be used as medicaments Accordingly, the use
of a composition descnbed nfra for the preparation of a pharmaceutcal for female
contraception, for hormone replacement therapy, for the traatment of menopausal, pre-
menopausal, and/or post-menopausal symptoms, for the treatment of acne or for the
treatment of PMDD 18 a further aspect of the present invetion

As the formulation of the complex 1s another mportant aspect to achieve the improved
effects, the present invention further relates to a pharmaceutical particulate formulation of
a composition, said composihion comprising an inclusion complex between a cyclodextnn,
or denvative thereof, wherein the total amount of oxidant in said formulation 1s such that
said estrogen has a 12-month stabilty at 40°C and 75% relative humidity (RH)
corresponding to a decrease in the content of said estrogen of at the most 10% w/w, such
as at the most 5, 4, or 3% w/w, based on the total content of said estrogen

Alternatively measured the present invention provides a pharmaceutical particulate
formutation of a composmion, said composition compnsing an inclusion complex between

PATENTBESKRIVELSE/24420EP 1/PDI/L5H/20-12-00 Last printed 20/12/00 8.40
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a cyclodexirin, or derivative thereof, wherein the total amount of oxidant in said
formulation is such that said estrogen has a 3-month stability at 60°C and 75% relative
humidity (RH) cormesponding to a decrease in content of sad estrogen of at the most 15%
wiw, such as at the most 10, 9, 8, 7, or 6% w/w, based on the total content of sad
estrogen

Stil further, the present mvention relates to pharmaceutical particulate formulation of a
composition, said composition comprising an inclusion complex between a cyclodextnn,
or denvative thereof, wherain the total amount of oxxiant in sad formulation 18 such that
sand ethinyl estradiol has a 12-month stability at 25°C and 60% relative humidity (RH)
such that the sum product of the degradation products 6-a-hydroxy-ethinyl estradiol, 6-B-
hydroxy-ethinyl estradiol, 6-keto- ethinyl estrachol and A8, 11-ethinyl estradiol of said
ethinyl estradiol totals at the most 0 8%, such as at the most 0 7% and 0 8%, based on
the total content of estrogen

In a broad sense, the present invention relates a method of improving the stability of
ethinyl estradiol n a pharmaceutical formulation comprising the step of a) complexing sald
ethinyl estradiol with cyclodextrin, and optonally of b) imiting the polyvinylpyrrolidone
content to less than 5%, such as less than 4%, such as less than 3%, such as less than
2%, such as less than 1%, such as providing a substanbally polyvinyipyrrolidone-free
formulation

Generally, an object of the present invention 18 to provide a pharmaceutical composition

compnsing an estrogen wherein the stabilty of said estrogen i1s significantly improved
over that of conventional formulations

DETAILED DESCIPTION OF THE INVENTION

The term "complex” is intended to mean an inclusion complex between estrogen and
cyclodextnn, wherein a molecule of said estrogen s at least partially inseried into the
cavily of one or more cyclodextrin molecules, wherein for example two moleties of a

single estrogen molecuie are each inserted into one cyclodextnn molecule to give 2 1 ratio
between cyclodextrin and estrogen Similarly, the complex may compnse of more than
one molecule of estrogen at least parhally inserted into one or more cyclodexinn

PATENTBESKRIVELSE/24420EP1 PDI(LSH/20-12-00 Lust printad 20/12/00 8.40
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molecules, wherein for example 2 estrogen molecules are at least partially inserted into a
single cyclodextrin molecule, to give a 1 2 ratio between cyclodextnn and estrogen
Complexes wherein one estrogen molecule 1s complexed with one or more cyclodextnn
molecules are certainly anticipated such as 1 estrogen molecule complexed with 2
cyclodextnn molecules or 3 cyclodextnin molecules Typically, the ethinyl estradiol-8-
cyclodextnn inclusion complex as prepared by the present invention i1s preferably a
complex between one molecule of ethinyl estradiol and two molecules of B-Cyclodextnn

The term "ethinyl estradiol-B-Cyclodextnn inclusion complex”™ or "EE-f-CD" 1s intended to
mean a complex, of any ratio, between ethinyl estradiol and p-cyclodexinn

The term "oxidant-free” relates to formulahons substanbally devoid of all agents having
substantial oxidizing capacity whereas the term "oxidant-restricted” relates to formulations
substantially devoud of at least one agent having substantial oyidizmg capacity For
example, a polyvinylpymrolidone-free formulation 18 an oxidant-restricted formulaton

The present investigators have developed formulations wherein a remarkable
immprovement of the stabllity of the estrogen ethinyl estradiol (EE) has been achieved by
indvidual or combined means One such means I8 the protection of EE by forming a B-
cyclodextnn complex Another such means is by the Judicious selection of addiives and
excipients to the formulation such that oxidants are mimmised or excluded from the
formulation Individually, or acting in concert, these means have resulted in formulations
wherein said estrogen has a 12-month stability at 40°C and 75% relative humidity (RH)
corresporxling to a decrease in the content of said astrogen of between 3 and 10 % wiw,
compared to conventional formulations wherein estrogen degrades by up to 25% under
dentical conditions (see Table 1 3, Example 1) Thus, a preferred embodment of the
invention 18 that of a pharmaceutical composition compnsing an inclusion complex
between cyclodextrin, or denvative thereof, and an estrogen, wherein the composstion 1s
such that said sstrogen has a 12-month stability at 40°C and 75% relative humidity {RH)
corresponding to a decrease in the content of said estrogen of at the most 10% w/w, such
as at the most 5, 4, or 3% w/w, based on the total content of sald estrogen, together with
one or more pharmaceutically acceptable camers or excipients

It 1s evident that the stability test may be performed under altemative condrions such as
higher temperatures Thus an alternative embodiment wherein the compoartion is such

PATENTBESKRIVELSE/24420EP1/PDI/ALSH/20-12-00 Lanst printed 20/12/00 8:40



10

15

20

25

that said estrogen has a 3-month stabilty at 60°C and 75% relative humidity (RH)

corresponding to a decrease in content of said estrogen of at the most 15% w/w, such as
at the most 10, 9, 8, 7, 8, or 5% w/w, based on the total content of said estrogen

As stated, the formulation of the estrogen-cyclodextnn complex is critical to achieve the
desired effect of improved stabilty of a composition compnsing said complex The present
mventors have developed a pharmaceutical composition comprising an inclusion complex
between a cyclodextnn, or denvative thereof, and an estrogen, sutably formulated such
that the total amount of axidant 1s such that said estrogen has a 12-month stablity at 40°C
and 75% relative humidity (RH) coresponding to a decreasa in the content of said
estrogen of at the most 10% wAw, such as at the most 5, 4, or 3% w/w, based on the total
content of said estrogen, together with one or more pharmaceutically acceptable camers
or excipients

An embodiment of an oxidant-restncted formulation (see Table 1 3, Example 1)
comprising EE complexed with BCD compares surpnsingly well with known formulations
in 3-month stabity studies at 80°C and 75% relative humidity (RH), wherein a less than
4% decrease in EE content was observed in saxi embodiment compared to an aimost
30% decrease was observed in known formulations or free-estrogen formulations

As the person skilled in the art will appreciate, the estrogen may be selected from the
group consisting of ethinyl estradiol (EE), estradiol, estradiol sulfamates, estradiol
valerate, estradiol benzoate, estrone, estriol, estnol succinate and conjugated estrogens,
inciuding conjugated aquine estrogens such as estrone sulfate, 17p-estradiol sulfate, 17a-
estradiol sulfate, equilin sulfate, 17p-chhydroequiin sulfate, 17a<dihydroequilin sulfate,
equilenin sulfate, 17p-dihydroequienin sulfate and17x-dihydroequilenin sulfate or
mixtures thereof Particularly interesting estrogens are selected from the group consisting
of ethinyl estradiol (EE), estradiol estradiol sulfamates, estradiol valerate, estradiol
benzoate, estrone, and estrone sulfate or mixtures thereof, notably ethinyl estradiol (EE),
estradiol, estradiol valerate, estradiol benzoate and estradiol sulfamates Most preferred is
ethinyl estradiol (EE)

In the preferred embodiment wherein the estrogen is ethinyl estradiol (EE), some of the

degradahon products are well known Thus it 1s possible to express the stabilty of the
formulation 1n terms of the amount of these degradation products Accordingly, the

PATENTBESKRIVELSER4429EP1/PDRALSH/20-12-00 Last printad 20/12/00 8.49
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composrtion according to one embodiment of the present nvention compnses an mclusion
complex between cyclodextnn, or denvative thereof, and ethinyl estradiol, wheremn the
composlition 1s such that said ethinyl estradiol has a 12-month stabiity at 25°C and 60%
relative humidity (RH) such that the sum product of the degradation products 6-a-hydroxy-
ethinyl estradiol, 6-B-hydroxy-ethinyl estradiol, 8-keto-ethinyl estradiol, AS,11-ethinyl
estradiol and A8, 7-ethinyl estradiol of said ethinyl estradiol totals at the most 0 8%, such

as at the most 0 7% and 0 6%, based on the total content of estrogen, together with one
or more pharmaceutically acceptable carners or excipients

A pharmaceutical composition compnsing an inclusion complex between a cyclodextnn,
or denvative thereof, and ethinyl estradiol, sutably formulated such that the total amount
of oxidant 13 such that said estrogen has a 12-month stability at 40°C and 75% relative
humidity (RH) such that the sum product of the degradation products 6-a-hydroxy-ethinyl
estradiol, 8-p-hydroxy-ethinyl estradiol, 8-keto-ethinyl estradiol, A8,7-ethinyl estradiol and
A-9,11-ethinyl estradiol of sad ethinyl estradiol totals at the most 3%, such as at the most
2% based on the total content of estrogen, together with one or more pharmaceutically
acceptable carners or excipients

When exposed to an altemative stability test, the composition comprises an inclusion
complex between cyclodextnn, or derivative thereof, and ethinyl estradiol, wheren the
composition 18 such that said ethinyl estradiol has a 12-month stability at 40°C and 75%
relative humidity (RH) such that the sum product of the degradation products 6-a-hydroxy-
ethinyl estradiol, 6-B-hydroxy-ethinyl estradiol 6-keto- ethinyl estradiol and A-9,11-ethinyl
estradiol of said ethinyl estradiol totals at the most 3%, such as at the most 2 % based on

the total content of estrogen together with one or more pharmacautically acceptable
carriers or excipients

The cyclodextnn may be selected from a- cyclodextnn, - cyclodextnn, y- cyclodextnn and
denvatives thereof The cyclodextnin may be modified such that some or all of the pnmary
or secondary hydroxyls of the macrocycle, or both, may be alkylated or acylated Methods
of modifying these alcohols are well known to the person skilled in the art and many are
commercially available Thus, some or all of the hydroxyis of cyclodextnn may modified
cyclodextrins have be substituted with an O-R group or an O-C{O)-R, wherein R 18 an
optionally substtuted C,4 alkyl, an ophonally substituted C,, alkenyl, an optionally

PATENTBESKRIVELSE/244208P1/PDILSH/20-12-00 Last printed 20/12/00 8:49



10

15

20

substrtutad C, 4 alkynyl, an optionally substtuted aryl or heteroaryl group Thus, R may be
methyl, ethyl, propyl, butyl, pentyl, or hexyl group Consequently, O-C(O)-R may be an
acetate Furthermore, with the commonly employed 2-hydroxyethyl group, or 2-
hydroxypropyl group R may be used to denvatize cyciodextrin Moreover, the cyclodextnn
alcohols may be per-benzylated, per-benzoylated, or benzylated or benzoylated on just
one face of the macrocycle, or wharein only 1, 2, 3, 4, 5, or 6 hydroxyls are benzylated or
benzoylated Naturally, the cyclodextnn alcohols may be per-alkylated or per-acylated
such as per-methylated or per-acetylated, or alkylated or acylated, such as methylated or
acetylated, on just one face of the macrocycle, or wherein only 1, 2, 3, 4, 5, or 6 hydroxyls
are alkylated or acylated, such as methylated or acelylated

Preferably, the compiex compnses of p-cyclodextnn or a derivative thereof, most
preferably f-cyclodextrin

Thus, in a parbcularly preferred embodiment which is a combination of preferred
embodiments, the estrogen 13 ethinyl estradiol and the cyclodextrin 1s B-cyclodextnn

The estrogen-cyclodextrin complex may be obtained by methods known to the person
skilled in the art (0 g US 5,798,338)

The ethinyl estradiol-B-cyclodextrin complex may also be obtained by co-precipitation as
follows Ethinyl estraciol 1s dissolved in ethanol, p-cyclodextrin 15 dissolved at 45°C in
water; the ethinyl estradiol solution 1s added to the beta-cyclodextnn solution, the obtained
suspension is stirred for some hours at 20 to 25°C and afterwards at 2°C, the
crystalisation product i1s isolated and dned

Altematively, the ethinyl estradiol-B-cyclodextrin complax may be obtained as follows
Ethinyl estradiol 18 dissolved in acetone, B-cyclodextnn is dissofved at 45°C in water, the
ethinyl estradiol solution is added to the p-cyclodextnn solution, the obtained suspension
1s stirred for some hours at temperatures below 25°C, afterwards, the crystallisation
product s 1solated and dried

In an altemahve embodiment of the invention, the composition further comprises a

therapeutically active compound Thus, in this embodiment, the compoartion comprises an
inclusion complex between cyclodextnn, or derivative theraof, and estrogen

PATENTBESKRIVELSE/24429EP1/PDKASH/20-12-00 Last printed 20/12/00 §.49
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wherein the composition 1s such that said estrogen has a 12-month stability at 40°C and
75% relative humdity (RH) corresponding to a decrease in the content of said estrogen of
at the mast 10%, such as at the most 5, 4, 3 or 2% based on the total content of astrogen,
and a therapeutically achve compound, such as a gestagen, preferably drospirenone
together with one or more pharmaceutically acceptable camers or excipients

In the preferred embodiment wherein the therapeutically active substance 1s
drospirenone, said drospirenone is preferably micronised Micronzation of drospirenone
provides for improved dissolution in aqueous media, potenhally improving bioavailability of
the gestagen

In the preferred embodiment where the therapeuhcally actve substance is drospirenone,
all or substantially all of said drospirenone may be present as an inclusion complex wath
cyclodextnn As the person skilled in the art will appreciate, the dissociation constant of
the drospirenone cyclodextnn compiex may result in a mixture of cyclodextnn-complexed
drospirenone and uncomplexed (free) drospirenone As was the case for uncomplexed
drospirenone, the complexed drospirenone may also be micronzed

The complex of EE and cyclodextnn also has a more rapid dissolution in water than EE
self, putatively improving bioavaiability of the estrogen

An object of the invention 1s to provide a stable composttion wherein said composiion
compnses an Inclusion complex between cyciodextnn, preferably p-cyclodextnn, and
ethinyl estradiol wherein the composttion 1s such that said estrogen has a 12-month
stability at 40°C and 75% relative humidity (RH) comesponding to a decrease in the
content of said estrogen of at the most 10%, such as at the most 5, 4, 3 or 2% based on
the total content of estrogen, and a therapeutically active compound, such as a gestagen,
preferably drospirenone together with one or more pharmaceutically acceptable carriers
or excipients

It can be easily appreciated that in embodiments where the estrogen 1s ethinyl estradiol,

said ethiny! estradiol may be micronized Similarly, complexes between ethinyl estradiol
and cyclodextnng may be micomnized
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In embodiments wherein the composition compnses the estrogen ethinyl estradiol, the
dose of the ethinyl estradiol may correspond to a daily release of the said estrogen of
from-0 002 to 1 mg, such as from 0 005 to 0 5 mg, such as from 0 01 to 0 25 mg,
preferably from 0 01 to 0 1 mg, such as from 0 01 to 0 05 mg, from 0 01 to 0 03 mg, such
as 002 mg

Thus, one embodiment of the invention i1s a composition compnsing an inclusion complex
between cyclodextnn, or denvative thereof, and ethinyl estradiol having a 12-month
stabilty at 40°C and 75% relative hurmidity (RH) corresponding to a decrease in the
content of said ethinyl estradiol of at the most 10%, such as at the most 5, 4, 3 or 2%,
based on the total content of ethinyl estradiol, wherein the dose of ethinyl estradiol
corresponds to a daily release of estrogen of from 0 002 to 1 mg, such as from 0 005 to
0 5 mg, such as from 0 01 to 0 25 mg, preferably from 0 01 to 0 1 mg, such as from 0 01
fo 0 05 mg, from 0 01 to 0 03 mg, such as 0 02 mg, together with one or more
phamaceutically acceptable camers or exciplents

In embodiments wherein the compositon further compnses a therapeutically active
compound and that said compound 18 drospirencne, the dose of drospirenone may
correspond fo a daily release of sald gestagen of from O 1 to 10 mg, preferably from 0 2 to
8 mg, such as from 0 25 to 6 mg, preferably from 0 5to 5 mg, suchasfrom 1 S5to4 mg,
suchas 1,2,3,4mg

One embodiment of the invention relates to composition compnsing an inclusion complex
between cyclodextnn, or derfvative thereof, and ethinyl estradiot having a 12-month
stabilty at 40°C and 75% relative humidity (RH) cormesponding to a decrease in the
content of said ethinyl estradiol of at the most 10%, such as at the most 5, 4, 3 or 2%,
based on the total content of ethinyl estradiol, and drospirenone wherein the dose of
drospirenone corresponds to a daily release of said gestagen between 1 and 5 mg, such
as 3 myg, together with one or more pharmaceutically acceptable carriers or excipients

A particularly preferred embodiment comprises of a composition compnsing an inclusion
complex between cyclodexirin, or denvative thereof, and ethinyl estradiol having a 12-

month stability at 40°C and 75% relative humidity (RH) coresponding to a decrease in the

content of said ethinyl estradiol of at the most 10%, such as at the most 5, 4, 3, or 2%,
based on the total content of ethinyl estradiol, wherein the dose of ethinyl estradiol
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comrasponds to a daily release of estrogen of from 0 002 to 1 mg, such as from 0 005 to
0 5 mg, such as from 0 01 to 0 25 mg, preferably from 0 01 to 0 1 mg, such as from 0 01
to 0 05 mg, from 0 01 to 0 03 mg, such as 0 02 mg, and drospirenone and wherein the
dose of drospirenone corresponds to a daily release of saxd gestagen between 1 and 5
mg, such as 3 mg, together with one or more pharmaceutically acceptable camers or

excapents

As stated, an object of the present invention 1s to provide a pharmaceuhcal composition
compnsing an estrogen wherein the stability of said estrogen 18 signfficantly mproved
over that of conventional formutahons Degradation of esirogens, such as ethinyl
estradiol, in conventional formulations 1s the most critical 1ssue with regard to product
shelf ife One means of increasing the stability of an estrogen such as ethinyl estradiol
(EE) n a composition 1s by the judicious selection of additives and excopents te the
formulation such that oxidants are mimimised or excluded from the formulation

Thus, the formulation of the composibons of the present invention 18 also cribcal The gain
stabilty of the estrogen by means of complexation with cyclodextnn must be maintained in
the formulation A viglant control of the amount of oxidant used in formulation 1s cntical to
maintalning the stability of the estrogen Consequently, the present mvention relates to a
pharmacsutical particulate formulation of a composlition said composihon compnsing an
inclusion complex between a cyclodextnn, or denvative thereof, wherein the total amount
of oxidant in said formulation 18 such that said estrogen has a 12-month stability at 40°C
and 75% relative humidity (RH) comesponding to a decrease in the content of said
estrogen of at the most 10% w/w, such as at the most 5, 4, or 3% wiw, based on the total
content of said estrogen

Again, alternatively measured, the present invention relates to a pharmaceutical
particulate formulation of a composition, said composition compnsing an inclusion
complex between a cyclodextnn, or denvative thereof, wherein the total amount of ;madant
in said formulation 18 such that said estrogen has a 3-month stability at 60°C and 75%
relative humidity (RH) corresponding to a decrease in content of said estrogen of at the
most 15% wiw, such as at the most 10, 9, 8, 7, or 6% w/w, based on the total content of
sald estrogen
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Furthermors, the present invention relates to a pharmaceutical particulate formulation of 4
composition, said composiion compnsing an inclusion compiex between a cyclodextnn,
or derivative thereof, wherein the total amount of cadant in said formulation 18 such that
saud ethinyl estradiol has a 12-month stability at 25°C and 60% relative humidty (RH)
such that the sum product of the degradation products 8-a-hydroxy-ethinyl estradiol, 6-p-
hydroxy-ethinyl estradiol, 8-keto- ethinyl estradiol and A9,1 1-ethinyl estradiol of sad
ethinyl estradiol totals at the most 0 8%, such as at the most 0 7% and 0 6%, based on
the total content of estrogen

Consequently, n one embodiment of the invention, the amount of oxidants 18 such that
the decrease in estrogen content is a further 0 1% less, such as atleast02,03,04 or

0 5% less than the decrease in estrogen content in pharmaceutical formulations of
composttions not comprising an inclusion complex between a cyclodextrin, or denvatve
thereof, and an estrogen, as measured at the same tme mark under the same conditions

The EE-cyclodextnn complex has been found by ths present Investigators to be sensitive
to polyvinylpyrrolidone, which 18 typically used as a binder for fluid bed granulations
Polyvinylpytrolidone has a deletenous effect on the stability of estrogen, whether
complexed or uncomplexed, and hence on the formulations compnsing estrogens

Thus, another aspect of the invention relates to a pharmaceutical particulate formulation
of a composttion, said composition compnsing an inclusion complex between a
cyclodextnn, or derivative theraof wherein the amount of polyvinylpyrrohdone in said
formulation 1s such that saxd estrogen has a 12-month stability at 40°C and 75% relative
humidity (RH) comesponding to a decreass in the content of said estrogen of at the most
10% wiw, such as at the most 5, 4 or 3% w/w, based on the total content of sad

estrogen

Agam altematively measured the invention relates to a pharmaceutical particulate
formulation of a composition said compostion compnsing an melusion complex between
a cyclodextrin, or denvative thereof,

wherein the amount of polyvinylpyrrolidone in said formulation 18 such that said estrogen
has a 3-month stability at 60°C and 75% relative humiddy (RH) comesponding to a
decrease in content of said estrogen of at the most 15% w/w, such as at the most 10, 9, 8,
7, or 6% wiw, based on the total content of said estrogen
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The invention further provides a phamaceutical particulate formulation of a composrion,
sald composition compnsing an inclusion complex between a cyclodextnn, or denvative
thereof, wherein the amount of polyvinylpyrrolidone in said formulation 1s such that said
ethinyl estradiol has a 12-month stabilty at 25°C and 60% relative humidity (RH) such that
the sum product of the degradation products 8-a-hydroxy-ethinyl estradiol, 8-p-hydroxy-
ethinyl estradiol, 8-keto- ethinyl estradiol and A9,11-ethinyl estradiol of said ethinyl
estradiol totals at the most 0 8%, such as at the most 0 7% and 0 6%, based on the total
content of estrogen

Most preferably, a formulation of the prasant invention may be charactensed inthattis a
polyvinylpyrrohidone-free formulation )

The mnveshgators have prepared formulations possessing remarkable stabilty of the
estrogen ethinyl estradlol wherein the amount of polyvinyipyrroldone has been strictly
restncted Thus, a preferred formulation s one wherein the amount of polyvinylpyrrofidone
18 such that the sad decrease in estrogen content I8 at 1east 0 1% less, such as at least
02, 0 3, 0 4 or 0 5% less than the decrease In estrogen content in pharmaceutcal
formulations of compositions not compnsing an inclusion complex between a cyclodextnn,
or derivative thereof, and an esirogen, as measured at the same time mark under the
same conditions

As can be seen from the Example 1 3, the stability of EE in formulations wherein EE 1s
present as an inclusion complex with cyclodextnn is greater than wherein EE 18 present as
a free steroid The present invention thus relates to the compostions compnsing EE as an
inclusion complex with cyclodextnn Furthermore, the Examples illustrates that
formulations of the inclusion complex not compnsing polyvinylpyrrolidone have increased
stabiity of EE Thus, the present invention further relates to the formulations compnsing
EE as an inclusion complex with cyclodextnn, preferably formulated to be
polyvinylpyrrolidone-free Example 2 demonstrates that the total amount of degradation
products in formulations according to the present invention 1s dramatically reduced in
companson to conventional formulations
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The Examples teach that oxidation of EE by oxidants 1s significant in reducing the stability
of EE Consequently, it is anticipated that a formulation according to the present inventon
may further compnse an ant-oxidant.

A further object of the invention is to provide a composition as described mfra adapted to
be formulated for conventional granulation, pelletation, dry powder blend, fiuid bed
granulation, encapsulation, or compactation

A preferred embodiment of the invention provides a particulate formulation compnsing a
compoeition as described infra The parhculate formulahon may be prepared by a method
invoiving a flnd bed granulation procedure, or conventional granulation, pelletation, dry
powder blend, encapsulation, or compactation

The formulations comprising a compoertion as descnbed infra may be in unit dosage form
and may be adapted for the preparation of solid dosage forms or dispersion forms, as well
as adapted to the preparation of tablets, capsules or sachets

A further aspect of the invention is to provide a composition as described /nfra adapted to
be admumistered by oral, parenteral, mucosal, nasal, vaginal or topical administration

Formulations comprising either EE or EE-cyclodextnn complex, elther with or without
polyvinylpyrrolidone, and esther with or without drospirenonas, and with varying common
excipiants were prepared o establish featuras or combination of features which improve
the stability of EE

A typical formulation may compnse (wt/wt)
) 0 002-1% ethinyl estradiol {(micronised)
)] 10-89%, such as 45-80% lactose monohydrate
m) 1-80%, such as 1-35% com starch
w) 0-90%, such as 0-35% cellulose {microcrystalised)
v) 0 05-5% magnesium stearate
vi) 0-5% colloidal silicon dioxide
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In the embodiment wherein the composition further compnses a therapeutically active
compound, such as a gestagen, preferably drospirenone, a typical formulation may
compnse (wi/wt)

) 0 1-15% drospirenone {micronised)

") 0 002-1% ethinyl estradiol {(micronised)

m) 10-99% such as 45-60% lactose monohydrate

w) 1-80%, such as 1-35% com starch

v) 0-90%, such as 0-35% cellulose {(microcrystallised)

Vi) 0 05-5% magnesium stearate

Vi) 0-5% colloidal siicon dioxide

A preferred formulation of a tablet core consists of 1 5 to 4 mg, most preferably 3 mg of
drospirenone, 0 01 to 0 03 mg, most preferably 0 02 mg of EE as an EE-PCD complex,
lactose monohydrate, com starch, magnesium stearate

A further object of the invention Is to provide a process for prepanng a formulation as
descnbed infra the process compnsing suspending maze starch in punfied water, adding
lactose monohydrate, ethinyl estradiol-cyclodextnn complex, optionally adding
drospirenone, granulating and drying in a fluid bed granulator

Formulations and compositions described mfra and in the Exampies are anhicipated for
use In the preparaton of a pharmaceutical for female contracepton, for hormone
replacement therapy, for the treatment of menopausal, pre-menopausal, and/or post-
menopausal syrnpioms, for the treatment of acne or for the treatment of PMDD

A still further object of the invention 1s to provide a method of improving the stability of
ethinyl estradiol in a pharmaceutical composition compnsing the step of complexing said
ethinyl estradiol with cyclodextnn Moreover, an object of the present invention 1s to
provide a method of mproving the stability of ethinyl estradiol in a pharmaceutical
formulaton compnsing the step of a) complexing said ethinyl estradiol with cyclodextrin,
and optionally of b) imiting the polyvinylpyrrohdone content to Jess than 5% such as less
than 4%, such as iess than 3%, such as less than 2%, such as less than 1%, such as
providing a substanbally polyvinyipyrrolidone-free formulation
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The present invantion 1s further defined by the Examples herein which are not intended to
be Imrting In any way

BRIEF DESCRIPTION OF THE EXAMPLES

Example 1 discloses a composition and a formulation according to some embodiments of
the present inventon The content of formulations known to the person skilled in the art
are outlined In companson with the contents of embodiments of the present inventlon and
in companson to a formulation which is oxidant-restncted, 1 e free of povidons Table 13
illustratas the performance m terms of stablity in companson to known formulations after
a fixed penod of ime under controlled environmental conditions Direct compression of
the powder blend resulted n a dramatic iImprovement in the stability of EE in companson
to blends which compnse the free steroxd The Formulation E was prepared to be
povidone-free This also results in increased stability of the active ingredient By
comparison, the fluld-bed formulation, which 18 also povidone-free, does not perform as
well as those formulations wherein EE 1s compiexed with cyclodextnn Complexation of
EE with cyclodextnn improves the stability of EE

Example 2 illustrates the stabilty of EE in Formulatons D and E in companson to other
formuiations n terms of the breakdown products isolated from sampies upon storage after
a fixed panod of time under controlled environmental condihons

Example 3 discloses the contents of one embodiment of the present invention, wheremn
the composihon further compnses drospirenone

Example 4 descnbes the morphology or some physical charactenstcs of a typical dosage
form of a formulation according to the present invention

Example 5 disclosas a typical process for the preparation of a tablet.
Example 6 descnbes the method m which certain physical properties, namely the rate
constant of the dissociation constant of the inclusron compilex between EE and CD, was

studied The halfdife of the 1 1 complex was determined to be 155 8 s and the
dissociaton constant was determined to be 4 45 x 10° s *
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Example 7 descnbes the method in which the equiibnum stability constant {formaton
constant) of the inclusion complex between EE and CD was studied The stability
constant of the 1 1 complex was found to be 9 5 x 104 M The solubility of complexed
ethinyl estradiol was found to improve in companson to the free steroid

Example 8 descnbes the method in which the equihbnum stability constant (formation
constant} of the inclusion complex between EE and CD in acidic medium was studied
The stabilty constant of the 1 1 and 1 2 complex in acidic medium is disclosed The
solubiity of complexed ethinyl estradiol was found to mprove in comparison to the free
sterox in acidic medium

Example 9 discloses the method in which the acid dissociation constant (pK,) of the EE-
CD complex in aqueous media was determined to be approx 10 51 in comparison to the
pK, of approx 10 25 of the free-steroid

Example 10 descnbes the method in which the n-octanol/water partiton coefficient of the
EE-CD inclusion complex was determmed and its dependence on pH Its log P value
ranges from 3 20 to 3 53

Example 11 discussed whether the ethinyl estradiol-p-cyclodextnn inclusion complex can
exist in multiple sohd state forms and to provide test methods which can detect and
disbnguish between such forms

Example 12 descnbes typical preparations of an EE-CD complex
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EXAMPLES

Example 1
Comparative of EE Content After Storage of Test Formulabions

1_Summary of Contents of Film-Coated Tablets

a) Formulation A
EE-B-CD complex, fiuid bed granulation, with polyvinylpymrolidone (povidone)
10 b) Formulation B (a standard formulation)
EE as free sterowd, fluid bed granulation with polyvinylpyrroidone
c) Formulation C
EE as fres sterod, fluid bed granulation without polyvinylpyrrolidone
d) Formulation D
15 EE-B-CD complex, diract compression of powder blend (without povidone)
e) Formulation E
EE-B-CD complex, flud bed granulation, without polyvinylpyrrolidone

2 Composit T I

20
Table 1 2
formulation | Formulation | Formulation | Formulation | Formuiation | Formulation
A B c D E
" EE - 7 7 - -
— EE-p-CD 7 - - 7 7
DRSP - v v v 7
Jactose 7 7 7 7 7
maize starch v v v v 7
micro celkioss - - - v -
starch 1500 v v - - .
idone
p:;ooo v v ; ) ]
Mg Stearate v v v v v
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estradiol

Table 1 3
formulation start 3 months 12 months
40°C 75% RH | 60°C 75% RH | 25°C 60% RH | 40°C 75% RH |
[ Formulation A 931 863 778 938 759
"~ Formulation B 989 949 707 956 857 |
 Formulation C 100 1 858 86 1 100 1 92 1
99 1 96 2 86 1 99 1 921
" Formulation D 1015 g8 8 96 4 1014 909
1027 1007 98 6 1018 1000
| FormulaionE | 1032 1013 96.4 1005 98 9
1033 1020 96 6 1018 993
5 Example 2
Comparative of Known Degradation Products Alter Storage
Table 2 1, After 12 months, 25°C, 60% RH
formulation [ 6-x-OH-EE | 6-B-OH-EE | 6-Keto-EE | A9,11-EE | total known
EE 0 004 0005 nd 038 0389
EE-B-CD 0 002 0003 nd 038 0385 |
Formulation 004 007 032 074 120
B
"~ Formulation 005 009 011 073 100
c 004 007 008 070 091
 Formulation 001 002 nd 049 052
D 001 001 nd 045 047
[ Formulation 003 001 nd 046 050
E 002 001 nd 040 0.43
specification <05 <05 <20 <10 -
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n d = not detectable, 6-a-OH-EE = 6-a-hydroxy-ethinyl estradiol, 6-p-OH-EE = 6-p-
10 hydroxy-ethinyl estradiol, 6-Keto-EE = 6-keto- ethinyl estradiol, A8,11-EE = A9,11-ethinyl
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Table 2 2, After 12 months, 40°C, 75% RH

formulation | 8-a-OH-EE | 6-B-OMH-EE | 6-Keto-E A8,11-EE | totalknown
EE 0004 0005 nd 038 0389 |
EE-S-CD 0002 0003 nd 038 0385
Formulation 016 025 192 ~ 314 AT |
B
"Formulation 033 0 61 103 186 ~ 383
c 028 054 087 159 328
 Formulation 003 009 010 079 101
D 003 010 009 079 098
Lﬁ:urll'lmllaltlm'l 008 019 030 093 150
E 008 019 041 089 158
specificatien <05 <05 <20 <10 -

n d = not detectable, 8-a-OH-EE = 8-a-hydroxy-athinyl estradiol 6-B-OH-EE = 8-B-
hydroxy-ethinyl estradiol, 6-Keto-EE = 6-keto- ethinyl estradiol, A9,11-EE = A9,11-ethinyl

estradiol
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Example 3
Typical compostition

The drug product consists of the components histed below The batch size is determined

5 by 200,000 - 550,000 tablets (development site) and 2 5 Mio tablets (production site),
respechvely Water 18 used as a processing aid for the manufacture of the tablet mass
{fiuid bed granulation) and film-coating

Component mg per tablet kg per batch kg per batch
{pilot site), batch sze | (produchon site),
= 550,000 tablets batch size =2 5 mio
tablets
drospirenone, micro 15 30 1850 7 500
ethinyl estradioFR- 0020* 0011+ 0050
cyclodextrine complex, micro
lactose monohydrate 48 18 26 499 120 450
maize starch 280 15 400 ~ 70 000
magnesium stearate os*™ 0440 ™ 2000
tablet mass weight 800 mpg 44000 kg 200000kg |
hydroxypropyimethy! 15168 0 83424 3782
cellulose
take 03036 0 16698 0759
trtanium dioxide 11748 064614 2937
femmc oxide pigment, red 00048 0 00264 0012
weight of film-coat 3.0mg 1650 kg 7 500 kg
total weight 830 mg 45.650 kg 207 500 kg

* quantrhes given state the amount of ethinyl estradiol

10
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Example 4

Descniption of the dosage form

[Core Shape round, biconvex
Diameter 8 mm
[Curvature radius 6 mm
Height 285 mm
Weight 800mg
Hardness 40N
Fnabilty (Ph Eur 7 USP) <05%
Disintegration ime <10min

Coated tablet Color hght pink
Weight 830mg

Example §

Description of manufactunng process

. Waeligh all Ingredients
. Prepare the granulation liquid

-Suspend matze starch in punfied water and add this suspension to punfied water
while shmng

. Prepare the tablet mass

-infroduce lactose, drospwrenone micro 15, ethinyl estradiol-B-cyclodextrine
complex micro and maize starch (portion) into the fluid bed granulator Activate a
continuous fluid bed Dry Check relatve humidity of the tablet mass Dry the tablet
mass If necessary until the desired range of relatve humidity I1s reached

. Check yield

. Compress the tablet mass
-Perform on a rotary tableting machine to tablet cores Pass the cores through a
tablet deduster
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. Prepare the film-coating suspension

-Suspend talc, fermic oxide pigment red and ttamum dioxide in purified water and
homogenise the suspension Dissolve hydroxypropylmethyl cellulose in punfied
water while shmng Combine and homogenise the mixture and check yield

. Film-coating
-introduce the tablet cores into a sutable coater and warm them up

-Spray the appropnate amount of fim-coating suspension continuously on the
rotating cores while drying with warm ar Pohsh and check weight unformity,
disintegraton tme and yield

-Equilibrate the fiim-coated tablets

Check the disintegration time of at least 8 tablets

Exampie 6
Determination of Rate Constant of the Dissociation Constant of EE-B-CD complex in
aqueous solution

Background

The ethinyl estradiol-B-Cyclodextnn inclusion complex as prepared by the present
invention 1s preferably a clathrate complex containing one molecule ethinyl estradiol and
two molecules of p-Cyclodextnn

When dissolved in water, the ethinyl estradiol-B-Cyclodextrin inclusion complex
dissociates into its components ethinyl estradiol (EE) and the igand B-Cyclodextrin {CD)
following law of mass action equilibna

y EE + CD & EECD Ky, =—CEECD
Cee Ccp

2 EECD+CD & EECD;  Kyp =—fECP2
Ceecp CcD

In this study the dissociation rate of the 1 1 complex was determined using a stopped
flow relaxaton method with conductometnc detection
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Ethinyl estradiol 18 practically undissociated at pH = 7 (pKa = 10 25) For this reason it
remains uncharged in aqueous solution and its contribution to the conductivity la
neghgble Therefore a direct determination of the dissociation rate with the
conductometnc detector was not possible

Therefore an indirect method was applied based on a competition reaction using sodium-
dodecylsulfate (SDS) which forms an inclusion complex as well SDS as asaltis
dissociated in aqueous solution and contnbutes sufficiently to conductivity When the SD”
anion binds to f-Cycledextn, the inclusion compiex formed will be less mobiie as the free

SD’ 1on in water and the electrical conductivity of the solution will decrease

The difference In conductivity of the free DS™ anion and the complexed anion was used to
detect the release kinebc of ethinyl estradiol from the clathrate complex with a stopped
flow kinetic apparatus with conductivity detector

As complexaton of SDS with p-Cydlodextnn is very rapid, the dissociation of the EE-R-CD
complex becomes rate detenrmining and can be measured by stopped flow expenments

At higher 8-Cyclodextnn concentrations higher ordered Ethinyl estradiol-B-Cyclodextnn
complexes are formed Therefors the dissoclation rate of the 1 2 complex could not be
determined

Summary of Resulls
The dissociation rate constant of the Ethinyl estradiol-p-Cyclodextrin 1 1 complex was
determined through stopped-flow conductometnc studies of the competiion reaction
between sodiumdodecyisulfate and Ethinyl estradiol to form inclusion complexes wath p-
Cyclodextnn to be

Ke=445 1078’
Under first order conditions the half live of dissociahon of the Ethinyl estradiol-8-
Cyclodextnin 1 1 complex was calculated to be

tiz= 15588 (2 6 min)
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Example 7
Determination of the Equiibnum Stabilltly Constant (Formation Constant) of the EE-B-CD

complex in agueous solution

Background
The drug substance ethinyl estradiol-8-cyclodextnn inclusion compiex i1s a clathrate

complex containing one molecule Ethinyl estradiol and two molecules of B-cyclodextnn
The formation of the ethinyt estradiol-B-cyclodextrin clathrate in aqueous solution from its
components ethinyl estradiol (S) and the hgand p-cyclodextnn (L) are defined by the

10 following equations according to the law of mass action

15

20

1 S+L=SL Kyq =—8t
Cg CL

2 SL +L =SL, Kyp = — k2
CsL Co

The equiibnum stability constant (formation constants) K,, was determined with a phase
solubiiity technique For K3 only a rough eshmation was obtained

Summary of Results
The following data were obtained with the phase solubility diagram techmique (PSD) in
aqueous solutions at 20 °C

Stabfiy constant of the 1 1 complex Kiu=95 10*M’

Solubility of Ethinyl estradiol See =217 10°mol (643 10°gN)
Solubility of the 1 1 complex Sy =192 10°mol1 (275gM)
Solubility of the 1 2 complex Si2=144 10* mol (37 gh)
Example 8

Determination of the Equilbrium Stability Constant (Formation Constant) of the EE-f-CD
complex in 0 1 M HCJ

Background
The drug substance ethinyl estradiol-pg-cyclodextnn complax is an inclusion complex

complex containing one molecule of ethinyl estradiol and two molecules of B-cyclodextrnin
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The formation of the ethinyl estradiol-B-cyclodextrin inclusion complex in aqueous solution
from its components ethiny! estradiol (EE) and the igand p-cyclodextnn (BCD) are defined
by the following equations according to the law of mass action

G
1 EE + BCO = EEPCD Ky =2
Cacp CEE
C
2 EERCD + BCD = EEPCD;  Kjp =—c02
Ceesco Cacp

¢, = equilibium concentrations of the respective entibes (mol)

Summary of Results
The following data were obtalned with the phase solublity dlagram technique (PSD} in
01MHClat20°C

Stabwhity constant of the 1 1 complex Kn=1568 10*°M*

Overall stability constant of the 1 2 complex (=K Ki2) |K12=approx 16 10*M"

Solubility of ethinyl estradiol See =168 10 molA (D 05 g)
Solubility of the 1 1 complex $n=2 10°moV1 (29 gN)
Solubilty of the 1 2 complex S12=5 10*moln (13 gN)
En_mplo 9

Determination of the Acid Dissociation Constant of the EE-B-CD complex in aqueous
media

Background
The drug substance ethinyl estradiol-p-cyclodextnn inclusion complex 1s a clathrate
complex containing one molecule of ethinyl estradiol and two molecules of p-cyclodextnn

In aqueous solution, the ethinyl estradiol-p-cyclodextrin inclusion complex dissociates into
its components according to the law of mass achon To resirain the dissociation of the
ethiny| estradiol-B-cyclodextrin inclusion complex an aqueous solution containing an
approx 300 fold (0 0114 molar) excess of p-cyclodexinn over ethinyl estradiol was used
in the measurements
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The pKa was measured by a photometnc-titration method following the guidance given in
the Environmental Assessment Technical Handbook

Summary of Resulls

The acid dissociabon constant of the ethinyl estradiol-B-cyclodextnn inclusion complex
was determined at 20 C in aqueous solutions containing mixtures of ethinyl estradiol with
an approx 300 fold excess of B-cyclodextnn with a photometnc titration method as

pKe= 10514003

For companson the pKa of ethinyl estradiol in the absence of B-cyclodextnn is

pKg = 10251 0 04

Example 10
Deterrmination of the n-octanol/water partitron coefficient

Background
The drug substance ethinyl estradiol-B-cyclodextnn inclusion compiex is a complex
containng one molecule of ethinyl estradiol and two of molecules p-cyclodextnn

If the ethinyl estradiol-p-cyclodextnn inclusion complex is equilibrated in the two-phase
system n-octanoliwater a number of simultaneously occunng equilibria are involved
partitioning of the complex and the free components between the aqueous phase and n-
octanol and dissociation of the mnclusion complex The dissociahon equilibnia will be
shifted after phase separation for analysis of both phases Therefore only the total amount
of ethinyl estradiol in the aqueous and the octanolic phase can be determined The result

1s the apparent n-octanol/water partition coefficient of ethinyl estradiol

For determination of the pH dependence of the apparent n-octanol/water partibhon
coefficlant of ethinyl estradiol measurements were performed at pH 5, 7 and 8 with the
fiask-shaking method according to OECD guideline 1071

Summary of Restuils

The flask-shaking mathod was used to determine the apparent partthon coefficient of
ethiny] estradiol after partthoning the ethinyl estradiol-8-cyclodextnn inclusion complex
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between aquesous buffer solutions and n-octanol Measurements were performed with
aqueous solutions buffered to pH 5, 7 and 8 The ethinyl estradiol concentration in each
phase after equiibration at 25 °C was determined by HPLC

Table 1 The pH dependence ol the apparent partition coefficient of ethinyl estradiol
mean app Py, With '95 % confidence intervals
pPH app log Pg,
standard deviatons for app log Pow
5 2395 1 623 338 328-348
3424 + 1298 353 335-367
] 1579 £ 505 320 308-329
Example 11

Deterrmnation of whether the compound consisting of the ethinyl estradiol-B-cyclodextrin
inclusion complex can exist in multiple sold state forms and to provide test methods
which can detect and distinguish between such forms

Background
In order to establish whether the compound consisting of the ethinyl estradiol-p-
cyclodextrin inclusion complex exists in different solid state forms a variety of
crystallization products obtained under different crystalization, drying and storage
condrtions are invastigated with respect to their solid state form A selection of the
following analyhcal methods 1s applied In order to identify and charactense solid state
forms as deemed appropriate and possible

X-ray powder diffrachon (XRPD)

differential thermal analysis {DTA) in combination with thermogravimetry (TG)

differential scanning calonmetry (DSC) in combination with thermogravisnetry (TG)

Summary of Results

Evidences of complex formation 18 oblained by investigaton of pure ethinyl estradiol and
beta-cyclodextrin, mechanical mixtures of both substances as well as samples of the
ethinyl estradiol-beta~cyclodextrin complex with X-ray powder diffrachion and thermal
analysis According to these investiga'ions at least about 80 % of the ethinyl estradiol
should be bonded in the complex
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The prevalent form of the ethinyl estradiol-beta-cyclodextnn inclusion complex is that of a
hydrate containing varying amounts of water The vanability of the water content s a
consequence of an inherent property of free cyclodextnn as well as of its inclusion
compourxis (inclusion complexes or clathrates), the equilibration of at least part of the
hydrate water with the ambtent atmosphere On storage, an equiibnum water content is
established which depends on temperature, pressure and relative humidity The hydrate
water can be readily lost from the cry«tal lattice Under more servere drying conditions all
crystal water can be removed, howevear the resulting matenal 1s extremely hygroscopic
and therefore not of relevance for the drug substance The same applies to a fully water-
saturated hydrate which is stable only in the presence of mother liquid or under relative
humidity of more than 87 % Thus, any discussion on the solid state forms of the ethinyl
estradio}-p-cyclodextnn complex has 1o concentrate on the charactensation of a range of
hydrates having intermediate water contents with an upper imit at water saturation

The hydrate water 18 a part of the crystal latice and therefore alterations of the water
content are connected with changes 11 the crystal lathce This 1s manfested by
differences in the X-ray powder pattern of batches of clathrate with varying water content.
According to these patterns four different types can be distinguished Batches of type |
contain less than 1 % water In batches of types |l and Ill between 4 % and 10 % water,
and 8 % and 15 % water, respectvely, are found Type IV 18 charactensed by a water
comtent of more than 16 % However, there's no clear dividing hne between two
neighbounng types The position of the diffraction peaks 18 changed gradual due to
swelling and shnnking of the crystal lzthce dunng water sorption or desorption
Inveshgatons of the four types by diffizrential thermat analysis iIn combination with
thermogravimetry have shown that thi dehydrahon takes place between 25°C and 170°C
The different forms are readily and reversibly interchanged by adjustment of the ambient
humidity conditions This behaviour indicates considerable ngidity of the structural
framework which does not allow profound alteration of the basic arrangement of the beta-
cyclodextnn/ethinyl estradiol building blocks of the solid dunng hydration and dehydration

Example 12
Preparabion of the ethinyl estradiol-beta-cyclodextrin complex

The ethinyl estradiol-beta-cyclodextnr: complex is obtained by co-precipitation as follows
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Proceas 1 (P1) Ethinyl estradicl is dissolved in ethanol p-cyclodextnn i1s dissolved
at 45 °C in water The ethinyl estradiol solution 18 added to the f-cyclodextnn solution
The obtained suspension is stired for some hours at 20 to 25°C and afterwards at 2 °C
The crystallization product 18 isolated and dried by methods descnbed infra

Process 2 (P2) Ethinyl estradiol 1s dissolved in acetone B-cyclodextnn is dissolved
at 45 C in water The ethinyl estradiol solution is added to the beta-cyclodextnn solution
The obtained suspension Is stimed for some hours at temperatures below 25 °C
Afterwards, the crystalhzation product is isolated and dned by methods descnbed infra

The mechanical mixtures of f-cyclodextnn and ethinyl estradiol are prepared by weighing
and afterwards homogenization by gnnding in an agate mortar
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Table 12 1a Crystalitzation products of the complex )
[batch solvent / treatment condibons conentof EE|  water
%] contant [%)
Im2180 P 1, dned ir a vacuum drying cabinet 109 557
Im2181 P 1, drled ir a vacuum drying cabinat 112 528
im2182/1 P 1, dned 1 h at rt aver P;0s in a vacuum desiccator nd 85
im2182/2 P 1,dred 2 h at rt over P,O5 in a vacuum desiccator nd 65
Im2182/3 P 1, dried 4 h at rt over P,Os in a vacuum desiccator nd 64
Im2182/4 P 1 dred 4 hatrt over P,Os in a vacuum desiccator nd 17
Im2182/5 P 1,dned 43 5 h at rt over P,Os in @ vacuum 108 447
desiccator
Im2182/8 Act P 1, washed with acetone, dned 3 h at 2°C over P05 in 109 485
& vacuum desiccator
Im2182/7 P 1, washed with acetone, and water, dried 3 h at2°C 108 447
over P,O3 m a vacuum desiccator
Im2183V P 1, dried some hours at rt. over P;Og in a vacuum 114 421
desiccator
Im2183NT P 1, dried In a vacuum drying cabinet 107 558
Im2183/L P 1 stored atalr 114 102
Im2183/VT+L P 1, drled in a vacuum drying cabmet and than storage 1086 875
atair
Im2184 P 1 dried n a vacuum drying cabmnet 109 560
Im2188 P41 20hatrt. 108 185
Im2180f P 1 dned in a vacuum drying cabinet - 1d nd -
Im2191f P 1, dried in @ vacuum drying cabinet - 1d nd -
Im2180 P 1, dred In a vacuum drying cabunet - 5d 1086 78
hm2191 P 1, dried in a vacuum drying cabinet - 5d 1086 77
28052591 batch Im2190 micronized 107 823
im2220 P 2, dned in a vacuum drymg cabmet 107 561
Im2221 P 1, dried in a vacuum drying cabinet 102 578
Im2222 P 1 dned in a vacuum drying cabinet 104 557
Im2223 P 1, dried in @ vacuum dryng cabmet 101 564
Im2224 P 2 dned in a vacuum drying cabinet 104 575
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Table 12 1b’ Crystallzation products of the complex

batch solvent / treatment conditions content of EE water
[%) content [%]
Im2225/1 P 1, washed 2 x water; dned in a vacuum drying 112 334
«.abinet
Im222572 P 1 washed 2 x warer, 1 x acetons, dried m a 105 331
vacuum drying cabinet
Im2225/3 P 1, washed 2 x waier, 1 x acetone,1 x water 109 38
dried n a vacuum drying cabinet
Im2230 P 1, washed 1 x waler, 1 x acetone,1 x water 108 435
dned m a vacuum drying cabinet
Im2231 P 1 washed 1 x waler 1 x acetane,1 x water; 1 283
dried In a vacuum drying cabinet
|im2240 P 1, washed 1 x waler 1 x acetone,1 x water 105 671
dned m a vacuum drymg cabinet
28052581,DVS1 | baich 28052581 after one sorption/desorption nd
|0%RH cycle, sttred at 0 % RH
IH2180.DVS1 batch Im2180 after sorpbon/desorption cycle nd
0% RH stored at 0 % RH
Im2180,DVS1 batch Im2180 stored at 45 % RH nd 85
45% RH
Im2180 DVS1 batch Im2180 stored at 70 % RH nd 95°
70% RH
Im2180,0VS1 batch 2180 stored at 75 % RH nd 95°
75% RH
Im2180 OVS1 batch Im2180 stored at 83 % RH nd ~15°
93% RH
FF\‘MBO 3d batch Im2180 stored 3 d over Mg(CIO,), nd nd
Mg(CiOy)2
Im2190,5d 97% batch iIm2190 stored 5 d at 57 % RH nd -187
RH
Im2180 7d 97% batch Im2180 stored 7 d at B7 % RH nd ~185°
RH
28052591,7d batch 28052591 siored 7 d over Mg(ClO,): nd <01°
[Mg(ClO4)2
28052501,7d 87% batch 28052591 stored 7 d at 87 % RH nd 169
RH
28052501 wet batch 280525891 suspended In water no drying - -
i23052591 Jd 75% batch 28052591 stores 7 d at 75 % RH nd 105°
RH

¢ calculated from the water coment of the start ng material and the cbesrved mass change
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CLAIMS

1 A pharmaceutical compoaition comonsing an inclusion complex between a cyclodextnn,
or denvative thereof, and an estrogen

wherein the composition 1s such that s.aid estrogen has a 12-month stability at 40°C and
75% relative humidity (RH) corresponding to a decrease In the content of said estrogen of
at the most 10% w/w, such as at the most 5 4, or 3% w/w, based on the total content of
said estrogen,

together with one or more pharmaceulically acceptable camers or excipients

2 A composibon compnsing an inclusion complex between a cycicdextnn, or denvatives
thereof, and estrogen

wherain the composition 18 such that ¢ aid estrogen has a 3-month stabiiity at 60°C and
75% relative humidity (RH) comesponding to a decrease in content of said estrogen of at
the most 15% w/w, such as at the most 10, 9, 8, 7, or 6% wiw, based on the total content

of said estrogen,
together wath cne or more pharmaceulically acceptable carners or excipients

3 A pharmaceutical composition comprising an inclusion complex between a cyclodextnn,
or denvative thereof, and an estrogen

surtably formulated such that the total amount of oxidant 1s such that said estrogen has a
12-month stabilty at 40°C and 75% relative humdity (RH) comesponding to a decrease in
the content of said estrogen of at the most 10% w/w, such as at the most 5, 4, or 3% wiw,
based on the total content of said estragen,

together with one or more pharmaceutically acceptable carners or excipients

4 A composition according to any of clams 1 to 3, wherein the estrogen 1s selected from
the group consisting of ethiny! estradiol (EE), estradiol, estradiol sulfamates, estradiol
valerate, estradiol benzoate, estrone, and estrone sulfate or mixtures thereof, preferably
ethmnyl estradiol (EE), estradiol, estraciol valerate, estradiol benzoate and estradiol
sulfamates, most preferably ethinyl estradiol (EE)

5 A composlition according to claim 3, wherein the estrogen is ethinyl estradiol
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6 A composition compnsing an inclus on complex between a cyclodextnn, or denvative
thereof, and ethinyl estradiol,

wherein the composition 1s such that said ethinyl estradiol has a 12-month stability at
25°C and 80% relative humidity (RH) such that the sum product of the degradation
products 6-a-hydroxy-ethinyl estradiol 8-B-hydroxy-ethinyl estradlol, 6-keto- ethinyl
estradiol and AS,11-ethinyl estradiol o said ethinyt estradiol totals at the most 0 8%, such
as at the most 0 7% and 0 6%, based on the total content of estrogen,

together with one or more pharmaceuically acceptable carners or excipients

7 A composition compnsing an inclus on complex between a cyclodextnn or derivative
thereof, and ethinyl estradiol,

wherein the composition is such that sad ethinyl estradiol has a 12-month stability at
40°C and 75% relative humidity (RH) such that the sum product of the degradation
products 6-a-hydroxy-ethinyl estradiol 6-B-hydroxy-ethinyl estradiol, 6-keto-ethinyl
estradiol, A8,7-ethinyl estradiol and A-3,11-ethinyl estradiol of said ethinyl estradiol totals
at the most 3%, such as at the most 2% based on the total content of estrogen,

together with one or more pharmaceulically acceptable carmriers or excipients

8 A pharmaceutical composition compnsing an inclusion complex between a cyclodextnn,
or denvative thereof, and an estrogen,

surtably formulated such that the total amount of oxxdant is such that said estrogen has a
12-month stabliity at 40°C and 75% relative humidity (RH) such that the sum product of
the degradation products 8-a-hydroxy-ethinyl estradiol, 8-f-hydroxy-ethinyl estradiol, 8-
keto-ethinyl estradiol, A8,7-ethinyl estradiol and A-9,11-ethinyl estradiol of said ethinyl
estradiol totals at the most 3%, such as at the most 2% based on the total content of

estrogen,

together with one or more pharmaceulically acceptable camers or excipients

9 A composition according to any of claims 1 to 8, wheremn the cyclodextrin i1s selected
from the group consisting of a-cyclodextnn, B-cyclodextnn, y-cyclodextnn and denvatives
thereof

10 A composition according to clam £, wherein the cyclodextnn Is f-cyclodextnn or
denvatives thereof

PATENTBESKRIVELSE24420EP1/PDKASH/20-12 00 Last printed 20/12/00 .49




10

15

20

25

35

11 A composition according to claim 10, wherein the cyclodextrin 1s p-cyclodextrin

12 A composition according to any th2 preceding ciaims, further comprising one or more
therapeutically active compounds

13 A composition compnsing according to clalm 12, wherein at least one of the
therapeutically achve compounds s a gestagen

14 A composition according to claim 13, wherein the gestagen is selected from the group
consisting of drospirenone, levonorgeatrel, norgestrel, gestadene, dienogest, cyproterone
acetate, norethisterone, norethisteron2 acetats, desorgestrel, 3-keto-desorgestrel

15 A composition according to claim 14, wherein the gestagen s drospirenone

16 A composition according to claim 15, wherein the drospirenone 18 micronised

17 A composrtion according to any of claims 15 or 18, wherein all or substantially all the
drospirenone IS present as an inclusion complex with cyclodextnn

18 A composibon according to clam 12, wherein the estrogen 18 ethinyl estradiol and a
therapeutically active compound i1s drospirenone

19 A composition according to any of claims 5, 6, 7 or 18, wherein the ethinyl estradiol 1s
micronised

20 A composition accordmg to any of the preceding claims wherein the dose of the
estrogen coresponds 1o a daily releas e of ethinyl estradiol between 0 002 and 1 mg

21 A composition according to any of claims 14 to 18, wherein the dose of drospirenone
corresponds to a daily release of said gestagen of from O 1 to 10 mg, preferably from 0 25
to 8 mg, suchasfrom 1 5to 4 mg

22 A composition according to any of the preceding claims, wherein the estrogen is
ethiny! estradiol and the dose of ethinyl estradiol corresponds to a daily release of sad
estrogen of from 0 002 to 1 mg, such as from 0 005tc 0 5 mg, suchas from001to 025
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mg, preferably from 0 01 to 0 1 mg, such as from 0 01 to 0 05 mg, from 0 01 to 0 03 mg,
such as 0 02 mg

23 A composttion according to claim 22, further compnsing drospirenone,
wherein the dose of drospirenone commresponds to a daily relaase of said gestagen
between 1 and 5 mg, such as 3 mg

24 A composition according to any of the preceding claims, adapted to be formulated by
conventional granulation, pelletation, dry powder blend, fluld bed granulation,

encapsulation, or compactation

25 The use of a composition according to any of claims 1 to 24 for the preparation of a
phamaceutical for female contraception, for hormone replacement therapy, for the
treatment of menopausal, pre-menopausal, and/or post-menopausal symptoms, for the
treatment of acne or for the treatment of PMDD

26 A pharmaceutical particulate formulation of a composition, said compositon
compnsing an inclusion complex between a cyclodextrin, or derivative thereof,

wherein the total amount of oxidant in said formulation 1s such that saxl estrogen has a
12-month stabliity at 40°C and 75% relative humidity (RH) cormresponding to a decrease in
the content of saxd estrogen of at the most 10% w/w, such as at the most 5, 4, or 3% w/w,
based on the total content of said estrogen

27 A pharmaceutical particulate formulabon of a composition, said composition
compnsing an inclusion complex between a cyclodextnn, or derivative thereof

wherein the total amount of oxidant in said formulation 18 such that said estrogen has a 3-
month stabilty at 80°C and 75% relative humidity (RH) corresponding to a decrease in
content of sard estrogen of at the most 15% w/w, such as at the most 10, 9, 8, 7, or 6%
w/w, based on the total content of said estrogen

28 A pharmaceutical particulate formulation of a composition, said composition
compnising an inclusion complex between a cyclodexinn, or denvative thereof,

wherein the total amount of oxadant in sard formulation 1s such that said ethinyl estradiol
has a 12-month stabilty at 25°C and 60% relative humidity (RH) such that the sum

product of the degradation products 6-a-hydroxy-ethinyl estradiol, 6--hydroxy-ethinyl
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estradiol, 6-keto- ethinyl estradiol and A9, 11-ethinyl estradiol of said ethinyl estradiol totals
at the most 0 8%, such as at the most 0 7% and 0 6%, based on the total content of
estrogen

29 A formulation according to claim 26, wherein the total amount of oxidant in sard
formulation 1s such that the decrease In total estrogen content, as measured at the 12-
month mark at 40°C and 75% relative humidity (RH), 18 at least 0 1% less than, such as at
least 0 2, 0 3, 0 4 or 0 5% less than the decrease in sstrogen content in pharmaceutical
formulations of compositions not compnsing an inclusion complex between a cyclodextnn,
or derivative thereof, and an estrogen, as measured at the same time mark under the
same conditions

30 A formulation according to claim 27, wherein the total amount of oxidant in said
formulation 18 such that the decrease In total estrogen content, as measured at 3-month
mark at 60°C and 75% relative humidity (RH) s at least O 1% less than, such as at least
02, 0 3, 0 4 or 0 5% less than the decrease in estrogen content in pharmaceuhcal
formulations of compositions not compnsing an inclusion complex between a cyclodextnn,
or denvative thereof, and an estrogen as measured at the same time mark under the
same conditions

31 A pharmaceutical particulate formulation of a compositon, sald composiion
compnsing an inclusion complex between a cyclodextnn, or dernvative thereof,

wherein the amount of polyvinylpymolidone in said formulation Is such that sad estrogen
has a 12-month stabilty at 40°C and 75% relative humidity (RH) corresponding to a
decrease mn the content of sald estrogen of at the most 10% w/w, such as at the most 5, 4,
or 3% w/w, based on the total content of said estrogen

32 A phammaceutical particulate formulation of a composition, said composition
compnsing an inclusion complex belween a cyclodextnn, or derivative thereof

wherem the amount of polyvinylpyrrolidone in sald formulation 1s such that said estrogen
has a 3-month stability at 60°C and 75% relative humidity (RH) corresponding to a
decrease In content of said estrogen of at the most 15% w/w, such as at the most 10, 5, 8,
7, or 8% w/iw, based on the total content of said estrogen
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33 A pharmaceutical parhculate formulation of a composthon, sard composition
comprising an inclusion complex between a cyclodextnn, or denvative thereof,
wherein the amount of polyvinylpyrrolidone in said formulation Is such that said ethinyl
estradiol has a 12-month stabilty at 25°C and 80% relative humidity (RH) such that the
5 sum product of the degradation products 8-a-hydroxy-ethinyl estradiol, 6-p-hydroxy-
ethinyl estradiol, 6-keto- athinyl estradiol and A8,11-ethinyl estradiol of said ethinyl
estradiol totals at the most 0 8%, such as at the most 0 7% and 0 8%, based on the total
content of estrogen

10 M4 A formulahoordmg to any of claims 26 to 33 charactensed in thatit 1s a
polyvinylpyrrohdone-free formulation

35 A formulation according to any of clams 26 to 34, further compnsing an antl-oxidant.

15 36 A formulation according to any of claims 26 to 35, compnsing (wt/wt)
)] 0 002-1% ethinyl estradiol (micronised),
i) 10-98%, such as 45-80% lactose monchydrate,
Tii) 1-80%, such as 1-35% comn starch,
Iv) 0-90%, such as 0-35% cellulose (microcrystallised),

20 v) 0 05-5% magnesium stearate and
wi) 0-5% collodal silicon dioxade

37 A formulation according to any of claims 26 to 35 compnsing (wt/wt)

1) 0 1-15% drospirenone (micronised),

25 i) 0 002-1% ethinyl estradiol (micronised),
i) 10-98% such as 45-60% lactose monohydrate,
v) 1-80%, such as 1-35% com starch
V) 0-80%, such as 0-35% cellulose (microcrystalised),
Vi) 0 05-5% magnesium stearate and

30 vii)  0-5% colioidal sikcon dioxide

38 A formulation according to any of claims 26 to 37 prepared by a method involving
conventional granulation, pelletation, dry powder blend, fluid bed granulation,
encapsulation, or compaciation

35
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38 A formulation according to any of claims 26 to 38 in unit dosage form

40 A formulation according to any of claims 26 to 39 adapted for the preparation of solid
dosage forms or dispersion forms

41 A formulation according to any of claims 26 to 39 adapted to the preparation of
tablets, capsules or sachets

42 A composition according to any of clams 1 to 24 adapted to be administered by oral,
parenteral, mucosal, nasal, vaginal or topical administration

43 A method for mproving the stability of ethinyl estradiol in a pharmaceutical
compostion compnsing the step of forming an inclusion complex between said ethinyl
estradiol and cyclodextnn

44 A method of mproving the stability of ethinyl estradiol in a pharmaceutical formulation
comprising the step of a) complexing said ethinyl estradiol with cyclodextnn,

and optionally of b) imiting the polyvinylpyrrolidone content to less than 5%, such as less
than 4%, such as less than 3%, such as less than 2%, such as less than 1%, such as
providing a substantially polyvinylpyrrolidone-free formulation

45 A process for the preparation of a formulation according to any of claims 26 to 41
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REIVINDICACIONES

1 UUna composicién farmacéutica que comprende un complejo de in-
clusién entre una ciclodextrina o un derivado de ella y un estrdge-
no,

siendo la composiciédn tal que dicho estrdgeno tiene una estabilidad
de 12 meses a 40°C y 75% de humedad relativa correspondiente a una
disminucién en el contenido de dicho estrégeno de maximo 10% pe-
so/peso, por ejemplo de maximo 5, 4 o 3% peso/peso, respecto al con-
tenido total de dicho estrégeno,

junto con uno o varios vehiculos ¢ exciplentes farmacéuticamente
aceptables

2 Una composicién farmacéutica que comprende un complejo de in-
clusién entre una ciclodextrina o derivados de ella y estroégeno,
siendo la composicién tal que dicho estrégeno tiene una estabilidad
de 3 meses a 60°C y 75% de humedad relativa correspondiente a una
disminucién en el contenido de dicho estrégeno de maximo 15% pe-
so/peso, por ejemplo de miximo 10, 9, 8, 7 o 6% peso/peso, respecto
al contenido total de dicho estrégeno,

Junto con uno o varios vehiculos o excipientes farmacéuticamente

aceptables

3 Una composicién farmacéutica que comprende un complejo de in-
clusién entre una ciclodextrina o un derivado de ella y un estrége-
no,

formulada apropiadamente de tal manera que la cantidad total de oxi-
dante es tal que dicho estrégeno tiene una estabilidad de 12 meses a
40°C y 75% de humedad relativa correspondiente a una disminucién en
el contenido de dicho estrégeno de maximo 10% peso/peso, por ejemplo
de maximo 5, 4 o 3% peso/peso, respecto al contenido total de dicho
estrodgeno,

junto con uno o varios vehiculos o excipientes farmacéuticamente

aceptables

4 Una composicidn de acuerdo con cualquiera de las reivindicacio-
nes 1 a 3, en la cual el esatréogeno seleccionado entre el grupo con-
situido por etinilo estradiol (EE), estradiol, sulfamatos de estra-
diol, valerato de estradiol, benzoato de estradiol, estrona y sulfa-
to de estrona o mezclas de ellos, preferiblemente etinilo estradiol
(EE), estradiol, valerato de estradiol, benzoato de estradiol y sul-

famatos de estradiol, mas preferiblemente etinilo estradiol (EE)



5 Una composicién de acuerdo con la reivindicacidén 3, en la cual

el estrb6geno es etinilo estradiol

6 Una composicién farmacéutica que comprende un complejo de in-
clusién entre una ciclodextrina o un derivado de ella y un etainilo
estradiol,

siendo la composiciédn tal que dicho etinilo estradiol tiene una ea-
tabilidad de 12 meses a 40°C y 75% de humedad relativa, de tal mane-
ra que el producto suma de los productos de degradacién 6-o-hidroxi-
etinilo estradiol, 6-B-hidroxi-etinilo estradiol, 6-ceto-etinilo es-
tradiol y A9,11-etinilo estradiol del mencionadc etinilo estradiol
es en total maximo 0,8%, por ejemplo madximo 0,7% y 0,6%, respecto al
contenido total de estrbégeno,

junto con uno 0 varios vehiculos o excipientes farmacéuticamente

aceptables

7 Una composicion farmacéutica que comprende un complejo de in-
clusién entre una ciclodextrina o un derivado de ella y un etinilo
estradiol,

siendo la composicién tal que dicho etinilo estradiocl tiene una es-
tabilidad de 12 meses a 40°C y 75% de humedad relativa, de tal mane-
ra que el producto suma de los productos de degradacién 6-a-hidroxi-
etinilo estradiol, 6-8-hidroxi-etinilo estradiol, 6-ceto-etinilo es-
tradiol, A6,7-etinilo estradiol y A9,ll-etinilo estradiol del men-
clonado etinilo estradiol es en total maximo 3%, por ejemplo miaximo
2%, respecto al contenido total de estrégeno,

junto con uno o varios vehiculoa o excipientes farmacéuticamente

aceptables

8 Una composiciédn farmacéutica que comprende un complejo de in-
clusién entre una ciclodextrina o un derivado de ella y un estrége—
no, apropiladamente formulada de tal manera que la cantidad total de
oxidante es tal que dicho estrdgeno tiene una estabilidad de 12 me-
ses a 40°C y 75% de humedad relativa, de tal manera que el producto
suma de los productos de degradacién 6-a-hidroxi-etinilo estradiol,
6-8-hidroxi-etinilo estradiol, &-ceto-etinilo estradiol, A6,7-
etinilo estradiol y A9,ll-etinilo estradiol del mencicnado etinilo
aestradiol es en total méximo 3%, por ejemplo miximo 2%, respecto al
contenido total de estrégeno,

junto con uno ¢ varios vehiculos o excipientes farmacéuticamente

aceptables
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9 Una composicién de acuerdo con cualquiera de las reivindicacio-
nas 1 a 8, en la cual la ciclodextrina se selecciona entre el grupo
constituido por a-ciclodextrina, B-ciclodextrina, y-ciclodextrina y
derivados de éstas

10 Una composicién de acuerdo con la reivindicacién 9, en la cual

la ciclodextrina es B~ciclodextrina o derivados de ella

11 Una composicién de acuerdo con la reivindicacién 10, en la cu-

al la ciclodextrina es B-ciclodextrina

12 Una composicién de acuerdo con cualquiera de las anteriores
reivindicaciones, la cual comprende ademas uno o varios compuestos

activos terapéuticamente

13 Una composicién de acuerdo con la reivindicacién 12, en la cual
al menos uno de los compuestos activos terapéuticamente es un gesta-

geno

14 Una composicién de acuerdo con la reivindicacién 13, en la cu-
al el gestAgeno se selecciona entre el grupo constu,ituido por dros-
pirenona, levonorgestrel, norgestrel, gestadeno, dienogest, acetato
de ciproterona, norethisterona, acetato de norethisterona, desorges-

trel, 3-ceto-desorgestrel

15 Una composiclén de acuerdo con la reivindicacién 14, en la cu-

al el gestageno es drospirenona

16 Una composiciédn de acuerdo con la reivindicacién 15, en el cu-

al la drospirenona es micronizada

17 Una composicién de acuerdo con cualquiera de las reivindica-
ciones 15 o0 16, en la cual toda la drospirenona o substancialmente
toda la drospirenona esta presente como un complejo de inclusién con
ciclodextrina

18 Una composicién de acuerdo con la reivindicacién 12, en la cu-
al el estrédgeno es etinilo eatradiol y un compuesto activo terapéu-

ticamente es drospirenona

19 Una composicién de acuerdo con cualquiera de las reivindica-

ciones 5, 6, 7 o 18, en la cual el etinilo estradiol es micronizado



20 Una composicién de acuerdo con cualquiera de las anteriores
reivindicaciones, en la cual la dosls de estrégenc corresponde a un

aliberacién diaria de etinilo estradiol entre 0,002 v 1 mg

21 Una composicién de acuerdo con cualquiera de las reivindica-
ciones 14 a 18, en la cual la dosis de drospirenona corraesponde a
una liberacién diaria de dicho gestageno de 0,1 a 10 mg, preferible-
mente de 0,25 a 6 mg, por ejemplo de 1,5 a 4 mg

22 Una composicién da acuerdo con cualquiera de las anteriores
reivindicaciones, en la cual el estrégenc es etinilo estradiol y la
dosis de etinilo estradiol corresponde a una liberacién diaria de
dicho estrégeno de 0,002 a 1 mg, tal como de 0,005 a 0,5 mg, por
ejemplo de 0,01 a 0,25 mg, preferiblemente de 0,01 a 0,1 mg, tal co-
mo de 0,01 mg a 0,05 mg o de 0,01 a 0,03 mg, por ejemplo 0,02 mg

23 Una composicién de acuerdo con la reivindicacién 22, la cual
comprende ademdas drispirenona, correspondiendo la dosis de drospire-

nona a una liberacién diaria de dicho gestageno entre 1 y 5 mg, por

ejemplo 3 mg

24 Una composicién de acuerdo con cualquiera de las anteriores
reivindicaciones, adaptada para ser formulada mediante granulacién,
empastillado, mezcla de polvo seco, granulacién de lecho fluidizado,

encapsulacién o compactacidén convencionales

25 El uso de una composicién de acuerdo con cualquiera de las
relvindicaciones 1 a 24 para la preparacién de un producto farmacéu-
tico para la anticoncepcién femenina, para la terapia de reemplazo
hormonal, para el tratamiento de los sintomas de menopausia, pre-
menopausia y/o pos-menopausia, para el tratamiento del acné o para
el tratamiento de PMDD

26 Una formulaclién particulada farmacéutica de una composicidn,
comprendiendo dicha composicidn un complejo de inclusién entre una
ciclodextrina o un derivado de ella, siendo la cantidad total de
oxidante en dicha formulacién tal que dicho estrédgenc tiene una es-
tabilidad de 12 meses a 40°C y 75% de humedad relativa correspon-
diente a una disminucién en el contenido de dicho estrbégeno de maxi-
mo 10% peso/peso, por ejemplo de maximo 5, 4 o 3%, respecto al con-
tenido total de dicho estrégeno
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27 Una formulacidn particulada farmacéutica de una composiciodn,
comprendiendo dicha composicién un complejo de inclusidén entre una
ciclodextrina o un derivado de ella, siendo la cantidad total de
oxidante en dicha formulacidn tal que dicho estrédgeno tiene una es-
tabilidad de 3 meses a 60°C y 75% de humedad relativa correspondien-
te a una disminucién en el contenido de dicho estrégeno de maximo
15% peso/peso, por ejemplo de maximo 10, 9, 8 7 o 6%, respecto al
contaenido total de dicho estrégeno

28 Una formulacién particulada farmacéutica de una composicilén,
comprendiendo dicha composicién un complejo de inclusién entre una
ciclodextrina o un derivado de ella, siendo la cantidad total de
oxidante en dicha formulacién tal que dicho atinilo estradiol tiene
una eatabilidad de 12 meses a 25°C y 60% de humedad relativa, de tal
manera que el producto suma de los productos de degradacién 6-a-
hidroxi-etinilo estradiol, 6-B-hidroxi-etinilo estradiol, 6-ceto-
etinilo estradiol y A9,1l1-etinilo estradiol del mencionado etinilo
estradiol es en total maximo 0,8%, por ejemplo maximo 0,7% y 0,6%,

respecto al contenido total de estrégeno

29 Una formulacién de acuerdo con la reivindicacidn 26, siendo la
cantidad total de oxidante en dicha formulacién tal que la disminu-
cién en el contenido total de estrégeno, medido en la marca de los
12 meses a 40°C y 75% de humedad relativa, es al menos 0,1%, por
ejemplo al menos 0,2, 0,3, 0,4 o 0,5%, que la disminucién en el con-
tenido de estrégeno en formulaciones farmacéutlicas de composiciones
que no comprenden un complejo de inclusidén entre una ciclodextrina o
un derivado de ella y un estrdgeno, siendo medido este contenido en

la misma marca de tiempo bajo las mismas condiciones

30 Una formulacién de acuerdo con la reivindicacién 27, siendo la
cantidad total de oxidante en dicha formulacién tal que la disminu-
¢16n en el contenido total de estrédgeno, medido en la marca de los 3
meses a 60°C y 75% de humedad relativa, es al menos 0,1% menos, por
ejemplo al menos 0,2, 0,3, 0,4 o 0,5%, que la disminucién en el con-
tenido de estrdgeno en formulaciones farmacéuticas de composiciones
que no comprenden un complejo de inclusién entre una ciclodextrina o
un derivado de ella y un estrédgeno, siendo medido este contenido en

la misma marca de tiempo bajo las mismas condiciones

31 Una formulacidn particulada farmacéutica de una composicién,
comprendiendo dicha composicién un complejo de inclusién entre una
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ciclodextrina o un derivado de ella, siendo la cantidad de polivi-
nilpirrolidona en dicha formulacién tal que dicho estrégeno tiene
una estabilidad de 12 meses a 40°C y 75% de humedad relativa corres-
pondiente a una disminucién en el contenido de dicho estrégeno de
maximo 10% peso/peso, por ejemplo de maximo 5, 4 o 3% peso/peso,
regpaecto al contenido total de dicho estrégeno

32 Una formulacién particulada farmacéutica de una composicién,
comprendiendo dicha composicién un complejo de inclusién entre una
ciclodextrina ¢ un derivado de ella, siendo la cantidad de polivi-
nilpirrolidona en dicha formulacién tal que dicho estrégeno tiene
una estabilidad de 3 meses a 60°C y 75% de humedad relativa corres-
pondiente a una disminucién en el contenido de dicho estrégenc de
maximo 15% peso/peso, por ejemplo de miximo 10, 9, 8, 7 o 6% pe-
so/peso, respecto al contenido total de dicho estrégeno

33 Una formulacién particulada farmacéutica de una composicitn,
comprendiendo dicha composicién un complejo de inclusién entre una
ciclodextrina o un derivado de ella, siendo la cantidad de polivi-
nilparrolidona en dicha formulacién tal que dicho etinilo estradiol
tiene una establlidad de 12 meses a 25°C y 60% de humedad relativa,
de tal manera que el producto suma de los productos de degradacidn
6~a-hidroxi-etinilo estradiol, 6-B-hidroxi-etinilo estradiol, 6-
ceto-etinilo estradiol y A9,11-etinilo estradiol del mencionado eti-
nilo estradiol es en total maximo 0,8%, por ejemplo miximo 0,7% y
0,6%, respecto al contenido total de estrégeno

34 Una formulacidén de acuerdo con cualquiera de las reivindica-
ciones 26 a 33, caracterizada porque es una formulacién que no con-

tiene polivinilparrolidona

35 Una formulaci6én de acuerdo con cualquiera de las reivindica-
ciones 26 a 34, la cual comprende ademis un anti-oxidante

e Una formulacién de acuerdo con cualquiera de las reivindica-
ciones 26 a 35, la cual comprende (peso/peso)

1) 0,002-1% de etinilo estradliol (micronizado},

11) 10-99%, por ejemplo 45-60%, de monohidrato de lactosa,

111) 1-80%, por ejemplo 1-35%, de almidén de maiz,

iv) 0-90%, por ejemplo 0-35%, de celulosa (microcristalizada),
v) 0,05-5% de estearato de magnesio, y

vi) 0-5% de diéxido de silicona coloide



37 Una formulacidén de acuerdo con cualquiera de las reivindica-
clones 26 a 35, la cual comprende (peso/pesog)

1) 0,1-15% de drospirenona (micronizada)

11) 0,002-1% de etinilo estradiol (micronizado),

iii) 10-99%, por ejemplo 45-60%, de monohidrato de lactosa,

iv) 1-80%, por ejemplo 1-358%, de almidén de malz,

v) 0-90%, por ejemplo 0-35%, de celulosa (microcristalizada),
vi) 0,05-5% de estearato de magnesio, y

vii) 0-5% de diéxido de silicona coloide

38 Una formulacién de acuverdo con cualquiera de las reivandica-
ciones 26 a 37, preparada mediante un método que involucra granula-
cién, empastillado, mezcla de polvo seco, granulacién de lecho flui-
dizado, encapsulacién o compactaciédn convencionales

39 Una formulacidén de acuerdo con cualquiera de las reivindica-
ciones 26 a 38 en forma de dosis unitaria

40 Una formulacién de acuerdo con cualquiera de las reivindica-
ciones 26 a 39 adaptada para la preparaciédn de formas de dosis séli-

das o formas de dispersién

41 Una formulacién de acuerdo con cualquiera de las reivindica-
ciones 26 a 39 adaptada para la preparacién de tabletas, cépsulas o
bolsitas

42 Una composicién de acuerdo con cualquiera de las reivindica-
ciones 1 a 24, adaptada para ser administrada mediante administra-

cién oral, parenteral, mucosal, nasal, vaginal o tépaica

43 Un método para mejorar la estabilidad del etinilo estradiol en
una composicién farmacéutica, el cual comprende el paso de formar un

comple]o de inclusién entre dicho etinilo estradiol y ciclodextrina

44 Un método para mejorar la estabilidad del etinilo estradicl en
una composicién farmacéutica, el cual comprende el pasoc de a) com-
plejizar dicho etinilo estradiol con ciclodextrina, y opcionalmente
b) limitar el contenido de polivinilpirrolidona a menos de 5%, por
ejemplo a menos de 4%, por ejemplo a menos de 3%, por ejemplo a me-
nos de 2%, por ejemplo a menos de 1%, por ejemplo proporcionando una

formulacién que substancialmente no contiene polivinilplrrolidona

45 Un procedimiento para la preparacién de una formulacidn de

acuerdo con cualquiera de las reivindicaciones 26 a 41
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