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17-DEACETYL NORGESTIMATE ALONE OR IN COMBINATION WITH

AN ESTROGEN’ y la publicacién internacional WO/2000/076522 publicada

el 21 de diciembre de 2000 y tifulada‘ “ADMINISTRATION OF NON-ORAL

ANDROGENIC STEROIDS TO WOMEN” todas estas, publicaciones que

demuestran la gran utllldad y antenorldad en el uso de dichos dispositivos
' para este tipo de terapias contraceptivas. -

De esta manera, queda demostrado que la inclusién de estos principios
- activos (andrégenos, estrégenos, anticonceptivos) dentro de este tipo de
| dispositivos transdérmicos no puede ser considerados como novedosos, o
que tengan altura inventiva con respecto al arte anterior, ademas, es
importante tener en cuenta que dicha inclusién puede obtenerse aplicando
los respectivos‘ ensayos de preformulacion y formulacién que todos los
productos del mismo tipo deben seguir para poder obtener medicamentos
eficaces, eficientes y seguros. '

» Teniendo en cuenta lo antenormente dicho, se ha demostrado hasta el
‘momento que se cuenta con sufi clente informacién para deducir una
formulacion en un dlSpQSﬂIIVQ tlpO» parche_transdérmwo que contenga
drospirenona y/o etinil “.éStr‘ad_iol- con la finalidad de utilizarlo en terapia
contraceptiva. A esto podemos sumarle el hecho que en el estado de Ia
técnica también se_encUentré_ii ampli_éme’nte descrita la aplicabilidad de la
combinacién de estos dos principios activos en dicha terapia (etinil
estradiol + drospirenona), como lo demuestran publicaciones como las
siguientes, veamos: -

¢ La patente americana US 5,583,129 publicada el 10 de diciembre de
1996 y titulada “COMPOSITION FOR CONTRACEPTION” revela:

‘La publicacién internacional WO/M996/030000 publicéda el 03 de octubre de 1996 v titulada -
‘PHARMACEUTICAL COMPOSITION FOR TRANSDERMIC DELIVERY"
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% La publicacibn intemacional WO/95 17194 publicada el 29 de junio de
1995 "y titulada “COMPOSICTION FOR A CONTRACEPTIVE
COMPRISING AN ESTROGEN AND A GESTAGEN’ revela:

L | La‘publicac':ién internacional WO 98/04269 publicada el 05 de febrero

de 1998 y titulada “MONOPHASIC CONTRACEPTIVE METHOD AND

KT COMPRISING A COMBINATION OF A PROGESTIN AND
ESTROGEN" revela:




@ La patente amencana US 5, 858 405 pubhcada el 12 de enero de 1999

= 'y tltulada “ORAL CONTRACEPTIVE” revela
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03* La pubhcacton clentiﬁca “‘DROSPIRENONE PHARMACOLOGY AND
| PHARMACOK!NETICS OF A UNIQUE PROGESTOGEN*"” revela '
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farmacéuticaé para aplicacion tépica y con los mismos componentes de la
formulacién, lo cual termina de desvirtuar contundentemente, junto con fos
argumentos anteriores, los requisitos tanto de novedad y de nivel inventivo de

dicha solicitud en tramite, veamos:

> La publicacién intemacional WO 97/11680 publicada el 03 de abril de 1997
y - titulada “HORMONE REPLACEMENT THERAPY METHOD AND
HORMONE DISPENSER’ revela:

agent and they are miapteﬂ to be admmmcd by mbbmg

appiyiag the pharms
adhesive; surface an

) :ch has an

- 1. the delivery surface is a sheet and the hormone-containing compositions
are ifansfermd to the skin of the female by applying thereto the face of the sheet
heanng the doses of the esirogen and the progestogen, whwh face aptmnaliy also
cemgnm either or both of (§) indicia which identify the respective dosages of the
wlmgm and progestogen which are contained in the amount of extrudate applied
o &hat ﬁm and (if) an adhesive area surrounding the area to which the extrudate

or extwdates are applwd which is adwted :

The pharmmuncal fmmpmmns empiﬁyed in the methods present in the
article of manufactures of this invention comprise an estrogen and progestogen.
- Exampies of estrogens which can be employed in this mvem;m {dosages
shown ate oral; transdermal dosages will vary therefrom in mmrd&m:e with the

&



aﬁ&mptimz eﬁcmy of the vehicle ampioyed} are exhinyi estradiol mﬁ memxa:ml {5
-15 mgf&ay), estradiol and their esters, e.g. valerate, acetate, hexmate and

' undwym (0 3 - 4 mg/day), estriol, estriol succinate, polyestriol phwphate 2-8
mg), estrone, estrone sulfate and conjugated esirogens (0.3 - 1.2 mg/day). Of these,
' conjugated estrogens, estrone and especiaily 17B-estradiol are

Examples of progestogens which can be mnpiajr‘ed in this invention (dosages
shown are oral; transdermal dosages will vary therefrom in accordance with the
adsorption efficacy of the vehicle amployed) are micronized progesterone (100 -
200 mg/day), norethisterone and esters, .g., acetate (0.5 - 2 mg/day), thereof,
notgestrel (80 - 250 megilay), l:vo-’nargesu'el (40 - 125 meg/day), chlormadinone.
acetate (1 - 2 mg/day), cypmtmmz acetate {1 2 mgiday}, desawtml 3
ketodesogestrel (40 - 120 meg{day‘ g }, norgestimate, or
gestodene (20 - 80 megiday).
Of these, gestodene, lamamrgastrel, 3 kctxﬁmg&stmi, drospirenone and
especially gestodene, levo-norgestre] and B—kemdmagmml are pmfem&

The p}mrmaceuncal mpasitians &nplnyed in the mezhoﬁ of this invention
and present in the dispensers of this invention contain the mulnpie doses of the
estrcgen or tbe gestagen in non-discreet form so that individual doses of any
desired size can be dispensed therefrom, i.e., they are an exirudable viscous

. one which will flow after being transferred to the delivery surface, or

(...)

""tmmt or creme which is dimensionally
ing the period between extrusion and
application 1o the skin, or a spreadable solid, similar 1o & stick deodorant. When
the com?ositaon is a viscous liquid, it preferably has a viscosity of 2,000-100, mo
cps, more. preferably 5,000-50,000 cps, so that it can be dispensed by 2 :
type mmp dispenser and administered by spreading onto the skm by rubbing

ﬁsaasiqofw,ﬂwmmncgsmmmkmbemmasapm;rmmand
administered by either the oral or fransdermal route. The compasitions ;nefmbly
' have mm;mneimmn values of less than 1000mm x 107, preferably more than
m&m % 10%.  Measured by another method (extensometer iest) the
sxtensometer values are in the range of from 200mm? {more viscous) to 4000mm?
 (more ﬁaid), preferably more than 4000mm®.  As will be appreciated by those
- sltillaé in the art, there is no clear distinction between a very viscous extrudable -
!iquxd and & very soft extmdable semi-solid. For the purposes of this invention,
‘ tiwy are imth suitable.
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"The vehicle in which the estrogen or progestogen is dissolved or suspended
can be aqueous, zf the sﬁmd bormone therein is storage-stable, or nonagqueous,
= : wﬁmmﬁammnrmafthep}mmmuum{

like, which is nontaxic and which does not interact with other components of the
cempmxtim: in a deleterious manner. Exampies of suitable adjuvants are waler,

.

liquid glyceryl ttieswrs with low molecular weight fatty acids or wax-like #sters,
lower alkanols, natoral ofls such as cora oil, groundnut oil, sesame oii, castor oil
or condensation products thereof with ethylene oxide, and the like, hydrocarbons
such as pharmaceutical grade mineral oil, silicones, emulsifiers such as
monoglycerides or diglycerides of fatty acids, phospholipic acid derivatives such
as lecithin or cephalin, polyalkylene glycols such as polyethylene glycol, aqueous
phases o winch a swelling agent such as sodium carboxymethyleellulose, sodium
alginat ; % cic., bas been added and to which, in addition,
~ dispersion agents or emulsifiers such as lecithin may be added, polyoxyethylene-
derivatives and the fike. The adjuvanis may, in addition, contain additives such

as preservatives, mbihzm, wetting apents, emulsifiers, etc. The composition
preferably also contains a transdermal absorption enbancing agent, which can.

also serve as a carrier component. When thc composition is a semi-solid, 2
conventional extrusion assist agent which redue
the composition preferably is present,

The pharmacentical coiitms emplayed iﬁ ti:s method of this invention
and in the dispensers of this invention are preferably administered by application
10 an appropriate 51 mucosa). Therefore, they preferably contain

The site of admiaisfranou will af course, be éemrmmed by ihe nature of the
pharmacentical mpasmens comai_




‘Ademss reivindica:

" 3. A method acconting fo claim 1, wherein the site of adn

T 1Ammwmgwm1 W%mgwme@wlwﬁm
’-‘__"mestradiozmmmrmmmmmmﬁmjngmd estrogens ai

_’ . ‘Como se puede aprecrar en este documento se mcluyen tanto la combmacnonﬁ
'de Drosplrenona y Etlmlestradloi en formulacnones topicas (parche ,
| transdenmco) quu:das y semlsohdas que pueden contener etanol y

pohvrmlpxrrohdona ‘asi como un actlvador de la penneac&én con lo cual queda' .

_ "___deswrtuada la novedad de o incluxdo en el caprtulo rewmdlcatono de la_' '
: -_f sohcltud colombtana en tramite especiﬁcamente en sus rewmdlcacnones 1, 4
Tj"-5678910 12 13, 14y15 e ' : o

'> Adwtonalmente la sohc:tud oolomb:ana en tramlte en sus relvmdtcacnones

: ;‘i_.2 3 y 11, mencmna que !a solubmdad saturada de la drosprrenona es

' {mejorada a través de Ia formulamén que la contlene explfmtamente enun
S factor que puede ir de 1. 5 a 10 dlchas caracteristlcas de so]ublhdad del

prmmpio actlvo no pueden ser tomadas como aporte novedoso al estado |
dela técmca porque en realldad s;mplemente se frata de un reporte delas
7 '_‘caracteristroas de solubllldad de la drosplrenona dentro de la formulaclén y !
: ‘que, ‘como cualquser otra formulamén del mnsmo tlpo pertenecen a 3k
'caractertstlcas que se reglstran y se obtxenen medlante la aphcacrén de los:f
respectlvos ensayos de preformulacuén y formulaclon y mas

s especifcamente puede IIegarse a un perr il de soiubmdad deseado a fravés

- de. estimacnones teéncas de solubmdad y de’ ensayes semlempincos que_f '_
\ combman oonssderac;ones tanto termodmamtcas ‘como parametros [
' \__:expenmentaies En ei caso de la sohontud co!ombaana en trém:te enc donde :
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ée utilizan diversos solventes organicos, podria aplicarse, por ejemplo, el
método Hildebrand®; asi mismo, son reconocidos por cualquier persona
medianamente versada en la materia, la existencia de diferentes métodbs
para mejorar la solubilizacién de farmacos’, entre los cuales se puede
mencionar la co-disolucién; vmétodo,que se caracteriza por la combinacion
de diversos solventes que favorezcan la solubilidad del férmac_o, tal y como
sucede en el caso de la mezcla entre isopropanol, etanol vy
'polivinilpirrolidona_ que se reivindica en la solicitud colombiana en tramite.

En cdnclusién, la solicitud colombiana en tramite busca reivindicar no solo la
combinacién farmacéutica de dos principios activos, en formulaciones
farmacéuticas, arﬁbos lo suficientemente descritos en el estado de la técnica,
sino que adémés,- lo contenido en sus respectivas reivindicaciones ya se
encontraba descrito y aplicado para dar 'respuesta al mismo asunto en el
mismo estado de la técnica, con lo que se hace evidente que la solicitud
colombiana en tramite carece inobjetablemente de novedad y de. nivel
inventivo.

Por todo lo anterior, ruego se analicen los argumentos expuestos con el rigor y
detenimiento habituales y que en consecuencia se decrete, ademas de la
negacion de la solicitud en comento, el archivo del expediente que la contiene.

.  ANEXOS

~ » Tecnologia Farmacéutica. Volumen |, Parte 1, Capitulo 3, paginas 175 a
183y 195 a 205. |

> La publicacion informativa de la FDA: "FDA TALK PAPER: FDA
'APPROVES SCOPOLAMINE PATCH TO PREVENT PERI-OPERATIVE
NAUSEA". |

> Tecnbldgia Farm_acéutica. Volumen 1l, Parte 1, Capitulo 8, paginas 416 a
422,

¢ JLVila Jato, P. Bustamante Martinez, M.Guzman Navarro. Tecnologia Farmacéutica.
Volumen |, Parte 1, Capitulo 3, paginas 175 a 183. Ed.Sintesis S.A. Madrid Espafia. 2001.
7 JLVila Jato, P. Bustamante Martinez, M.Guzman Navarro. Tecnologia Farmacéutica.
Volumen |, Parte 1, Capitulo 3, paginas 195 a 205. Ed.Sintesis S.A. Madrid Espafia. 2001,



)> La patente amencana US 5 352 457 pubhcada el 04 de octubre de 1994 y =

 fitulada “TRASDERMAL DEVICE”. -~

> Portada de la pubhcao:on mtemac&onal WOM 996!030000 publtcada el 031 i _
de octubre de 1996 y tituiada “PHARMACEUT!CAL COMPOSIT!ON FOR_ -

TRANSDERMIC DELIVERY”

§> Portadas de aphcacmnes Publtcacién mtemanal WOI19941605237:\
pubhcada el 17 de” marzo de 1994 y trtulsacila “PROTECTION AND
. V".f._- UNDECEITFUL RiGID PATCH FOR CONTRACEPTIVE SHEATH
CONTRACEF‘TIVE SHEATH PROVIDED WlTH SUCH PATCH” Ia patente e
eurOpea EM754456 pub:cada el 22 de enero de 1997 y trtulada A
“TOP!CAL APF’LICATION OF ST1435 AS A CONTRACEPTIVE AGENT" LA
Ia patente amencana U55 798 347 pubhcada el 25 de agosto de 1998 y o
trtulada “T HERAPEUT&C METHODS AND DELIVERY SYSTEMS o
UTlLiZING SEX STEROID PRECURSORS“ ; 1a patente americana
use 071 531 publicada el 06 de jumo de 2“0 y titulada “TRANSDERMAL' S
PATCH AND METHOD F‘OR ADMIN!STERING 17-DEACETYL_:_E o
NORGESTIMATE ALONE OR IN COMBTNATION WITH AN ESTROGEN”

¥ la publicacion interacional WOI2000/076522 publicada ¢l 21 de L
 diciembre de 2000 'y titulada “ADM!NISTRATION OF. NON—ORAL Fa

ANDROGEN!C STEROIDS TO WOMEN” SR

> Portadas de La patente amencana US 5,583 129 pubhcada el 1 0 de G
dlmembre de 1!96 y titulada “COMPOS!CION FOR CONTRACEPCION" T
ia pubhcac:én mtemacional WOIQS 17194 publrcada el 29 de Jumo de 1995 '

y titulada. “COMPOSICTION FOR A CONTRACEPTIVE COMPRIS!NG AN |

ESTROGEN AND A GESTAGEN" la pubhoacmn mternacronal WO :

98!04269 publwada el 05 de febrero de 1 998 y: titulada “MONOF’HASIC

 CONTRACEPTIVE METHOD AND-KIT COMPRISING A COMBINATION
‘OF A PROGESTIN AND ESTROGEN' y la patente americana US
5,858,405 publicada el 12, __de enero de 1999 y fitulada “ORAL

CONTRACEPTIVE" )

)> Abstrac‘t de . pubhcac;én clenﬁfca “DROSPIRENONE g

PHARMACOLOGY ANl PHARMACOKTNETICS OF A UNIQUE

PROGESTOGEN”

> la pubhcaclon mtemaclonai WO 97/11680 publicada el 03 de abnl de 1997 S

y titulada. “HORMONE REPLACEMENT THERAPY METHOD | AND




HORMONE DISPENSER” paginas 11, 15, 14, 16, 17, 19 y capitulo

reivindicatorio.

Sefior Superintendente

JOSE LUIS REYES VILLAMIZAR
C.C. 79.152.473 de Usaquén -
T.P. 44655 del C. Sde la J.
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FDA APPROVE SGOPOLAMINE PATCH TO PREVENT PERI-OPERATIVE NAU... Paginaldel
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Food aid Drug Admivistration _
~U.S. Department of Health and Human Services
Publzc Heallh Servzce 3600 Fi zshers Lane Rockville, MD 20857

...................

FDA Talk Papers are prepared by the Press Office to gmde FDA personnel in respondmg Wlth
consnstency and accuracy to questions from the public on subjects of current mterest. Talk Papers
are subject to change as more mformatxon becomes avanlable. :

R el

TO7 - 59 _ : Print Media:i . U{B01) 827-6242
November ‘10, 1997 . . ‘ :
ConSumer Hotline: (800) 532-4440

EFDA APPROVES SCOPOLAMINE PATCH TO PREVENT PERI~OPERATIVE NAUSEA L

FDA is receiving inquiries about the October 27 approval of !
Novartis Consumer Health's scopolamine patch (Transderm Sc p) for
prevention of perioperative nausea. The following can be used to
answer .guestions: e ' '

- The scopolamlne patch was initially approved as a
prescription drug in December 1979 to prevent the nausea and
vomiting associated with motion sickness. However, in 1994, the
manufacturer removed the product: from the marketplace. due'to
manufacturlng problems. Only very recently has' the patch returnedﬁ
‘te the marketplace.

The recent approval, however, is for an addltlonal
indication: preventing the nausea and vomiting related to some
anesthesia and certain pain relievers used during or after
‘surgery. The patch is for single use only and should rot be worn
for more than three days. It also should not be used by

- childrern. : o TR
The tan-colored scopolamlne patch is small -and placed behind
‘the ear the nlght before surgery or an hour before cesarean o
section. ' ,
+ The most contmon 51de effect experienced by people who use
the scopolamine patch is dryness of the mouth, which occurs in
about tw0wthlrds of those people. Drowsiness, temporary blurrlng
of vision-and widening of the pupils may also occur. .

. Novartis Consumer Health is located in Summlt N.J.

#i4
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s and g solvent mixture for the active ingredisn which RN ERR SR
solvmtmixmecmﬁs&a&leasttwosolvmhavmg SRR
‘&ﬁermtboﬂingmm%emmeisthmfamdinw,
& film and diied. The vehicle for the polymier adhesive /0 0 0
SN -wdulemmofmemmmammémlvemm S
" bave bolfing points below the drying temperatire of the .~
o mm,whﬂeatleastoneefthesolvm:nthewlvent_’
4 mixture has @ bofling poiiit above the diyis pieras -
tnreafthaﬁim.'l‘hm,mleuaméofmewlvmw.
w0 mades in-the filin after diying and the solubility of the .
: .,‘-actwemgmdiemcom:aedmtheremﬁaingwlvmtm_
e gteamﬂmnlo% e

™ viee © °§§f2§§ ?‘}’}9,2'27;’?
_Invemm' An&mw Jenlﬁns,Combermn, 0 63 United

: - _,*_',.‘__-:2146525
Amgnee. Emmmmﬁmumm

2185187 1/1987
'86/06281 1171986

' $7/06144 1071987 ¥

- 88/01497 - 3/1988

wosms9 /198 3 ork

ER WBLICATIONS

zscnms,smwmgf




~ U.S. Patent . ot 4, 1994 Sheet 1 of3 - 5,352,457

72

Jﬂ.ﬂ S




Norethisterone
concentration
pg/mi

200

100 4

5 6

ST ‘:"1'8 9
Day of Study -

jusjed "S'N

LSYTSE'S

Y661 ‘v ‘190

£ 30 7 39948

b/

Yoy

it



- PLASMA OESTRADIOL pmol/L

S 3 8
| S SR

L oz
- ov
L o9l

08l
- 002

)

0
It op |

o

| LspTses  ceemws  wavwo  epd ST |

e




%2&/

1
TRANSDERMAL DEVICE =~
The invention relates to a method of preparing a
device for transdermal delivery of an active ingredient 5

and to transdermal devices prepared by that method.
“The administration of drugs through the skin is a

“concept which is now well established and this route

" has several advantages over more conventional forms -

.. of drug delivery such as injection or oral ingestion. A 10
-particular advaniage is that transdermal drug delivery

devices can provide a sustained and controlled release

_of the active ingredient over a prolonged period so that
“ the resulting blood levels remain constant. This is id

conirast to other forms of administration where surges 15
of the agent occur in the bloodstream immediately after
administration. and then drop away rapidly until the.
next dose is given In the case of oral administration the

. blood level is further influenced by. comtents of the

intestines and therefore difficult to control. Trans- 20
dermal administration permits direct access to the
bloodstream without first passage through the gastroin-
testinal tract and liver and -also without the inhérent
pmblems associated with injecﬁon such as risk of infec-
tion and necd for sterile administration equipment. 25
Because of the advantage of transdermal administra-

tion, in recent years a very large number of devices
have besn developed and described for the transdermal

" administration of a vatiety of pharmaceuticals. The

devices are usually in the form of a patch or plaster to 30
be attached to the skin..Early devices such as for exam-
ple, that described in U.S. Pat. No. 3,598,122 comprised -

& reservoir containing the active ingredient, either in
solid or liguid form. The reservoir walls were com-
posed of a material permeable to that ingredient and it 35
was stuck to the skin by a thin layer of adhesive which
was also permeable to the active ingredient. The outer
surface of the reservoir was covered with a backing
material impermeable to the active ingredient. Such -
devices were bulky and solvents in which the active 40
agent was dissolved tended to interfere with the ability

.- of the adhesive to stick to the skin.

With improvements in adhesives available it was soon
found possible, asid indeed preferable, to prepare trans-
dermal devices in which the adbesive layer itself pro- 45

.. vided the dmg reservoir. Thus more modern trans-

dermal devices ysaally comprise at least an imperme-
able backing material, a layer of drug-containing adhe-
sive attached to the backing material and a relesse liner
ont the other adhesive sarface which is removed for 50
application of the device to the skin. Additional mem-
branes are sometimes included within the device to
regulate the rate of passage of the active agent from the-
adhiesive to the skin.

Various methods have been used to achieve suitable 55

B drug/edhesive mixtures in which the active ingredient

is dispersed in the adhesive without affecting the ability

.of the adhesive to stick to the skin. One of the earliest

dings 10 be administered by a transdeimal device was
pitroglycerin which is used in the treatment of angina 60

- pectoris and congestive cardiac failure. Nitroglycerin is

well absorbed by the skin and therefore particularly
amenable to transdermal administration. Convenjently
it is a liquid at room temperature and so the approach

that has been taken is to absorb it on to a solid such 25 65

Iactose which is then dispersed in a polymer adhesive
Such devices are described in, for example U.S, Pat’
No. 4,776,850, G.B. 2,081,582, and others. One or more

5,352,457

other “solvents” are sometimes present it the nitroglyc-' A

2
erin adhesive mixtures either as permeation énhancers,
or for the purpose of “solvent casung’ the mxxtute onto
a backing layer.

Where the active mgredxent tobe mcorporated mto a
transdermal device is a solid any solvent foi the agent
must be carefully ‘chosen to be compatible with the
adhesive. In WOB86/00814 for example the pmblem is
overcome by choosing a single solvent which is both a
solvent for the drug and 2 solvent for the adhesive.
However such a method restricts severely the number

of different drugs which are compatible with a particu-
. Iaradhesive and also the type. of adhesive which can be

sed,
Alternative methods have the.refom been used in

. which a drag/adhesive mixture is prepared ,which in-

cludes a solvent for the drug and a solvent for the adhe-
sive. The mixture is spread onto an appropme.e backing
matenal and then dried to evaporate the solvents jeav-
ing the drug dispersed in the adhesive in particulate
form. A varation of the method -is desoribed 'in
WOR9/07951 in which the solvents for the adhesive are
evaporated during a drying stage leaving the drug, in
this case oestrogen, dispersed in particalate form in very
high boiling point solvents which do not significantly
evaporate on drymg bnt wlnch have alow capacity for
the drug.

- While the active ingredient can be taken up by the
skin from a dispersion of the solid compound, the rate of

uptake can be far better controlled if the agent isina o

supersaturated solution, particularly where the solvent
has an adequate capucity for the active ingredient. As
the ingredient is taken up by the skin mare will become
dissolved in solution so maintaining a concentration
gradient over & prolonged period which drives uptake

through the skin, Transdermal devices are known - -

which contain saturated drug solutions. They are de-

scribed for example in G.B. 2,156,215 and U.S. Pat. No..

4,201,211, However these documénts fail to deseribe a

way in which the {evel of saturation can be precisely

controlled to produce a snpersaturated solntion.
The present invention provides an improved method
for preparing transdermal devicés which contain super-
saturated solutions of an active ingredient within an
adbesive layer by use of a carefully selected mixture of
solvenis and selective evaporation of a particular sol-
vent or solvents by drying at a temperature above the
boi]mg points thereof, to influence the final concentra-

- tion of the solution of active ingredient in the device.

In gccordance with the invention a method of prepar-
ing a device for transdermal delivery of an active ingre-
dient which is a solid at room temperaturé and in which

part or all of the active ingredient is present in a super- -

saturited solution compnses the steps of:
(4) preparhig a mixture compnsmg at least
(1) & polymer adhesive i
(i) a vehicie for the palymer adheswe
* - (ilf) the active ingredient

(iv) a solvent mixture for the active mgredmnt

which comprises at least two solvents, T
(b) forming the mixture prepared in step (a) into a
film, and
(c) drying the film pxepared in step {b) wherein the
vehicle for the polymer adhesive and at least one of

ingredient ‘have boiling points below the drying

temperatureandatlmstoneofthesolventsmthe- :

. solvent nuxture for the act:ve mgredient has 2 hoii-

the solvents in the solvent misture for the active
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3
ing ‘point above the drying temperature and

wherein the solubility of the active ingredient in -

the said solvent or solvents having a boiling point
above the drying temperature is greater than 10%.

4

points in excess of 110° C. Preferred solvent mixtures

include one or more of diethylene glycol, propylene

The above method provides a very preczse way of 5

preparing an adhesive/active ingredient mixture which
eontains a supersaturated solution of the mgredient after

B

It is to be understood herein that the term “active
ingredient” is intended fo mean a single active agent or
a combination of more than one active agent.

Dissolving the active ingredient in a mixture of sol-
vents and then drying at a temperature which facilitates
the evaporation of the vehicle for the adhesive and one
of the solvents for the active ingredient, because it s
above their boiling points, leaves the active ingredient
ina supematurated solution in the solvent or solvents
that remain. Supersaturated solutions are particularly
advantageous from the point of view of transdermal

- of migration of the active ingredient through the skin as

previously mentioned.
The choice of partxcular solvents, adhesives and dry-

ing temperatures is dictated by the solubility of the

glycol, propylene carbonate, glycerol, lower molecular
weight polyethylene glycols, propylene glycol esters,
polyol fatty acid esters, fatty alcohol derivatives, oleic

acid, iso-ootyl stearate, iso-propyl myristate, isopropyl -

pahmtate, ethyl oleate, diisopropy! adipate, dxethylsuc—
cinate, hexylaurate, triglycerides of caprylic or capric
acids, diethyltoluamide, laurocapram, n~-methylpyrroli-
done and diethylene glycol monoether. Also suitable as
solvents which sre not evaporated from the device on
drying are essential oils such as eucalyptus oil, tea-tree

-oil and lavender oil. Preferably at least one of the sol-

vents which remaing in the device will'also-act a5 a
permeation enharicer to assist uptake by the skin of the
active ingredient. Preferred solvent systetns are propy-
fene glycol-diethylioluamide, n-methylpyrrotidone-die-

" thyltoluamide, propylene glycol - diethylene glycol
administration because they assist in controlling the rate 20

partxcular active ingredient in the solvent or solvents 25

remaining in the device after drying. Thus with careful
selection of all the components the method of the inven-
tion can provide transdermal devices which can admin-

ister a very wide range of drugs. The solubility of the.

active mgredxent in the solvent or solvénts having a 30

" boiling point above the drying temperature needs to be

greater than 10%.
The polymer adhesive may be a polyxsobutylene or
silicone adhesive although acrylate polymer adhesives

are particularly preferred. Suitable vehicles for the 35

acrylate adhesives are for example methanol, ethanol,
industrial methylated spirits (IMS), jisopropanol and
water. Suitable vehicles which may be used with poly-
isobutylene are toluene, xylene and methylene chloride.
Suitable vehicles for silicone adhesives are chloro- 40
fluorocarbons such as, for example, trichlorotrifiuoro-
ethane. Yor acrylate adhesives aqueous dispersions are
preferred. In this latter case drymg temperatures used in
drying the film must always be in excess of 100" C. at

the adhesive is a lower boiling solvent such as methanol
(bp 65° C.), ethanol (bp 78.3° C.) or isopropanocl (bp
82.4° C.), a lower drying temperature may be used pro-
viding it is above the boiling point of the low. boi]mg

monoethyl ether and dxethyltoluamide-dlethylene gly-
col monogethy] ether - tea tree oil. :
‘Amorng the active agents which may be uwluded in

transdermal devices produced by.the method of the -
invention are anti-histamines such as, for example; -

clenastinie fumarate, steroid hormones such #s oes-
tradiol, ‘progestins such as norethisterone acetate,
norgestrel, ethynodiol diacetate, medroxy progesterone
acetate, gestodene and desogestrel, vasodilators such as

nifedipine and diltiazem, "antihypertensives such as

clonidine and propranolol, bronchodilatots such as sal-
butamol and clenbuterol, ‘apti-tumotr, agents such as

methotrexate and S-ﬂuouraeil alkaloids such as physo-
stiginine and analgesics such as fentanyl, sufentanil, -
buprenorpmne and hyd:omorphone The device may :

‘contaiti an active ingredient which is a combination of
more than one of the above active agents, for example
an gestrogen with a progestin.

While the solvents to be used in the method of the

invention must be selected in order that a supersatu-

rated solution is produced on drying, solvents inay also "
be selected which modify the properties of the adhesive

$o that it possesses the required degree of adhesion and

" tackiness to stick to the skin for the required period,

. normal atmospheric pressures. Where the vehicle for 45

solvent included in the solvent mixturé for the active 50

ingredient.
In one embodiment of the invention the vehicle for

the adbesive and the solvent to be évaporated during

drying from the solvent mixture for the active ingredi-

ent both are chosen to bave a boiling point below that of 55

- ethanol. A drying temperature can thus be chosen
" which allows the ethanol to be maintained within the

device. This is advantageous because ethanol is 2 usefnl
skin permeation enhancer for some drugs. For acrylate

systems a suitable solvent which may be evaporated 60  FIG. 2 is 2 vertical section through asecond embodi- : ‘

while ethanol is retaified is methanol. For non-aqueous
systems ether or chlorofluorocarbons inay be used.
{n another embodiment of the invention the solvent in

industrial methylated spirits (IMS) or water.

High boiling point solvents suitable for forming the -

samrated or supersaturated solutions of the active ingre-

which cotld be several days, but at the same time can be
easily removed as required. The method of the present
invention allows polymer adhesives which ate normally
too aggressive to be used in transdermal devices to be

rendered suitable by choice and incorporauon of an -

appropriate solvent mixture.

dient in the transdermal device are those having boilmg \

The assembly of a transderﬁlal device prepared oL

accordance with the method of the present invention

will now be described by way of example with refer- -

ence to FIGS. 1 and 2 of the aceompanymg dte\mngs
and Examples 110 4. .

BRIEF DESCRIPTION OF TI-IE DRAWINGS
FIG. 1 is a vertical section through a first embodi-

ment of the invention without the mclusmn of a rate

control roembrane.

'ment of the invention including a rate controi mems-
brane.

‘ . FIG. 3 shows méan plasmia concentration time curves ..
the solvent mixture for the active ingredient which is foﬂowmg trangdermal administration of norethisterone

evaporated on' drying may be ethanol, isopropanol, 65 acetate to four post menopausal womeén using a trans- -0

dermal device prepared in accordance with the method . | ©

of the invention ——. fesults ffom samples assayed by = IR RN
~ RIA at Liverpool University. x-——x résults from same

SN
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5 :
sampl&s assayed by RIA at Hammersmith Hospltal. 4
transdermal patches applied or replaced. | transdermal
patches removed. :

- FIG. 4 shows mean plasma concentration time curves

. following transdermal ad.
- the devices of Example 4 (l- ) and known. product

Estraderm 50 (X—X). The arrows indicate patches

applied, replaced or removed s above.

As already described, a mixture, is formed which

'I'he devxce of FIG, 2 is formed as prevuonsly de~
scribed except that when using conventional coating/d-
rying enguipment the process becomes two stages. The
backing material 6, coated with adhesive layer 45 is

ion of oestadiol using 5 laminated to rate control membrane 8. The second stage

is the lamination of this laminate to the adhesive layer
4a which has been coated on to the release paper 2.
Alternative  manufacturing methods are possible and
"more than one rate control membrane can be incorpo-

 comprises a polymer adhesive in a suitable vehicle, the 10 rated at any location within 2 multilayer device. Prefer-

active ingredient to be administered, and a solvent mix-
ture for the active ingredient which comptises at lzast
two solvents one of which must have a boiling point
. above the drymg temperature and one below. Prefera-
bly the active ingredient i first dissolved in the solvent
mixture and the solution: slowly added to the adhesive.
polymer previously dispersed in a suitable vehicle. De-
pending on the coating technique and adhesive nsed the
addition of an adhesive thickener faay be required. The
- mizture of adhesive polymer and active ingredient is 20
- formed into a film, preferably by coating onto a fleéxible
sheet material. A typical embodiment of a device
formed in accordance with the method of the invention
is shown in FIG, 1. The adhesive mixture is formed into

4 layet 4 on a siliconised release paper 2. The layer Is 25

preferzbly abont 5 to 500 um thick. ‘The coated release
. paper is dried at the appropriate temperatore to drive
off the necessary solvents and then Jaminated o a back-
ing material 6 impermeable to the active ingredient.

Suitable siliconised release liners are 3M Health Care 30°

Type 660 or 1360, Daubert HDFE 164Z or L. Stace
types 635/6, Preferable backing materials include poly-
ester filra laminate (e.g. 3IM Health Care Type 1012 or
1220); metalised polyester laminate (e.g. 3IM Health

Care Type 1109) and co-extruded high bartier films 35

. either clear (e.g. BXL Plastics Hybar) or skintone (e.g.
Grace- Cryovac MF200). Backings having higher oxy-
gen and water vapour transmission rates are preferred
for devices intended for treatment for more than 24

hours. A suitable backing material in these circum- 40

stancés is Sewmex polyeswr-urethane film type MF
4387.00.

The reverse manufactunng method is ‘also possible
and in sope cases advamtageous ie. spreading the ad-

‘hesive/solvent mixture onto the backing matetial and 45

then laminating it to the release liner,

FIG. 2 shows a second embodiment of the invention
in‘which the adhesive/active ingredient layer is divided
by a rate control membrane 8. The layer 4¢ which, in

use,xsmduectcontactmththeskmprowdesmimnal 50

loading dose of the active ingredient. As. this migrates
into the skin the comsequent concentration difference
between layer da and-4b causes the layer 4a to be re-
plenished with active ingredient from the layer 45 at a

rate dictated by the rate control membrane, Thus the 55

inclusion of such a wiembrane provides a farther means
to control the rate of uptake for a pre-determined per-
iod, firstly by selection of.the appropriste mefnbrane
and secondly by varying the thickness of the layers 4a
and 4b on either side of the membrane, Suitable materi- 60
als for forming the rate controt wembrane inchude poly-
propylene film (e.g. Celgard microporous film), polyvi-
ayl acetate film (e.g. Mowiol film (Hoechst) and ethyl
vinyl acetate film (e.g. controlied caliper MSP series
films obtained from 3M Health Care Speciality Divi- 65
“sion). The thickness of the layer 4q may be in the range;
5050 pmandthethmknessofthelayerd»bmaybem
the mnge 50 to 500 .

ably all of the above described layers are assembled on
a single large sheet which is die cut into transdennal
devices of the appropriate size.

EXAMPLE 1

Transdermal Device Containing Norethisterone
Acetate Witliont A Rate Control Membrane

A mixture of acrylate polymer sdhesive add the ac-
“tive ingredient noréthisterone acetate is fomed contain-
mg the followmg : o

Cumpomt ) ) Quanmy (g)
Norethisterona aceme (micronised) . 39%

", Propylene glycol 2125
Disthyltolomnide -~ : 1000
Ethanol (95%) or IMS : 1500
Prinial N560 (aorylate L 44500

. wdlmwe dispersion in : : R

.'AmysolASEw(ﬁnckeneriw DN ..
adhesive dituted 50-50) L “

"'I‘olal' SOK.g

The norethisterone acetate is d:ssolved in propylene
glycol, dicthyltoliamide and ethanol by sonication or
warming. This solution is added slowly o the agueous
acrylate adhesive dispersion (Primal N560, Rohm &

‘Hass) with mixing. An adhesive fhickener (Acrysol
ASE 60) is then added to the mixture'as & 50% solu-,

Hon/water mix sufficient to produce a thicker spreading
solution of around 800 cP (Brookﬁe]d) for reverse roll
coating or 60,000 cP to suit knife over toll coating,

‘The mixture is' coated on the backing polyester (3M

Health Care ‘Type 1109) at about 100 um wet coating
thickiess and ‘dried at about 105° C. to drive off the
water and the ethanol or IMS from the acrylate adhe-
sive. The resulting dried adhesive layer is about 55 pm
thick. The release liner (Stace type 636) is laminated to
the adhesive layer. The final sheet is die-cut to form

transdermal deviges of about 19 or 28.5 cm?2 each con-
. taining 1.5 or 2.25 mg norethisterone acetate respec-

tively, which are packaged individually.
EXAMFPLE 2

’I’ransdermal Device Conmmmg Oestrgdml With Rate -

Control Meinbrane
A mxxtnre is pmpared contaimng the followwg

. Compopent : Quanﬂty (g)

178 Oesuadiol 8T
Propylene glyeol 400
Diethyltoluamide 100

95% Ethagol or IMS 100
Polysorbate 20 125
Frimal N560 (acryiate 4262,5
adhesive dispersion) . :
-Acrysol ASE 60 (thickener L3158

for adhesive) 50:50 water
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. to Example 1. The mixture is coated ontoasxhoonm:i

- above. When dried the adhesive layer and Iiner ave
-laminated 'to"a rate control membrane sheet material

' is then coated with a 250 pm wet coating of the same

laminate backing material as described. The sheets are
» IQ 5 mg oestradioi and mdxvxduany packaged for use.

_Transdermal Dev:ce Containing Oestradiol Wxthout A

= A unxmre is prepared contaimng the foﬂowmg.

'.The ocestradiol is d:mlved in the solvent zmxtute and
“slowly ‘added to the aqueous adhesive to ‘which an
Acrysol ASE 60 thickener is also added in a similar way

release liner (3M Health Care Type 660) to give 2 50 p.m

wet coating which is dried at 105° C. a3 described

layers are then laminated to the clear polyester film tively,

cut into 20 cm? transdermal devices each containing 20 gard, Mowiol, Contran, Primal, Acsysol, Brookfield,

EXAMPLE3 ' ’RegisteredTra#eMarks.

Yclaim:

Rate Control Membrané

' - — the steps of:
c",‘”""“" : Q‘m‘i"@ ' (8) preparing a mixture oompnsing at lmst SR
178 oestradiol ‘ 440 30-. .. (i) a polymer adhesive which is selected from the
_ -ﬁoﬂhm’;“’mww 9 e R e group consisting of acrylate polymer adhesives;, -
pdf;alum B : A0 : ‘ poly:sobnty}ene adheexves, and sﬂxcone adhew
Acrysol ASE 60:water (50:50) ) : sives;

' ‘-rom 50 Kg " () a vehicle for the polymer adheszve, whxch vehi-

', thickness of 100 um and after drying and laminating the -

The devices are prepared and assembl od 98 described " ter, ethanol, industrial methylated spirits, isopro-

in Example 1. The release liner is coated to a wet-coat .  chlorofluorocarbon;.

: : (‘m’)theactwemgredlen

Th vdewces ate prepared and asserabled as descnbed e

.in Example 1 except that the release linerjscoatedtoa, .
(3M ethyl vinyl acetate membrane, MSP 987192) which 15 wet coat thickness of 150 pm and after drymg the lami-

_. nate is cut to 20 and 50 cm? devices ntammgzsf‘
adhesive ‘mixture and dried as before. The adhesive mg/20m10r63mg/500m1bupren lunerespe&'

It is to be noted that the terms Hybar, Cryovag, Cel- "

1. A method of preparing a. dev:ce for transdarmalv o
25 dehveryofanactwemgredxentwhmhxsasohdatroom L
temperature and in which part or all of the active mgre- :

" dlient is present ina supersaummd soluuon compnsmg o

- 35 B clé is selected from the group consisting of wa- -
‘panol, toluene, xylene, methylene chlonde, and .

" (iv) a solvent mixture t‘ot tlw acnve ingredlentf .

L lammateisdxecuttozs.’rcmzdevmaeachcomainmg 40‘

R 1.5 mg oestradiol.

EXAMPLE 4

'TransdermalDevxceConﬁammgOes&a& IWithoutA

\ : . - Rate Control Membrane -
b Gin e Amxxtureispreparedcontainmgthefoﬁowmg

i LT e 1730esu-adiol(mxcronised) T
: - Diethyltolnamide
: -Dioctylsodmmsulphosummm
; oo Tsopropanol/water 50:50-.
| DL Primal N360 S
I SR Poiinal N582 . R .
: K Aeryso!Aszso«vatsrsoso .8

different boiling points;

‘film, and
() drying the film prepared in step ),

. a boiling point-above the drying temperature; aud

_ poiit below that of ethanol,

which: comprises at least two solvents having - L

(b). forming the m;xmre prepared m stap (a) into a

wherein the vehicle for the polymer adhesive and at = -

least one of the solvents in the solvent mixture for. ,

he active ingredient have boiling points below the’ | "
drying temperature, and at leastone of the solvents  * 0
in the solvent mixtore for the active ingredieat has.

.- wherein the solubility of the active ingredient in =~ -
- the said solvent or solvents having a boiling point =
" above the drying temperatute is greates than 10%.
35 -2, A method as claimed in claim 1 whersin the vehicle -
o ‘for the polymer adhesive is a solvent havmg 8 boilmg -

mExampleIexceptthatthedewcesarecuttOZOcmz - ‘ PR
*Resuls obtained in a 4 suibject ph: kinetic study in @ iAmethodascIasmedmclaimlwhgrgmthevehxc}e .

' 1 water, 3
- comparison with an ex:stmg product (Estraderm 50) aré . '-fms %mﬁmmx clmmri wherein the solvent -

The dewces are prepared and assembled as desmbed |

for the polymer adhesive is methanol.

Triton and Estraderm, used in the spedﬂcation are L oy

3, AmethodasclaimedmclanZWher&hthevehmle“j e

showsin FIG. 4. ...inthesolventmme for the active ingredient witha- . o
| ‘ EXAMZPLE 5 ‘ .~ boiling point below the drying températare is sele&teil ;
: Transdermal Device Containing Buprenorphin _ m&gﬁgp com% mol mdustnal methyl-
. Without A Rate Control Membrane: - . . Topan,

" A mixture is prepared containing the fdiib

6. A method a5 claimed in claim 2 wherein the solvent' ‘



% fexible sheet material i & silconis ot
T Amethodasclaimedﬁzcmmlzwhmm” laminate WW lamitate co-cxbruded
e ﬁexible sheet rnterial 1.2 baekmg mteml mpm - T '
"4 able to the active ingredient. <
LT 18 Amethodaselamedmcmuwhemntheﬁlm
it fomedmﬂep@)hbMSnmandsmfmmgek. : S
o160 A roethod as’ olaimed in olaim 13 whe thewofmlypwplene. 2 lyvkxylaeemﬁh dan_".i
c:oatwdsnrfweofﬁereleaselherismtnatedmaback- : . m we b g
+. g material b 3 -

&Amethodnselmmdhwdaﬁnlwmanmeselvent

: Wfor the, actlvc mgradimt comprises ﬂtm‘m .
- solvent: havmgabomngpemtabovethedxmt

ature selected. from the. group consisting of dxethylene

glycol, propylent glycol, propylene catbonate, glye- ‘°
“erol; lower molecular weight polyethylene glycols, -

propylene glycol esters, polyol fatty wcid esters, faj:ty

o Do alcohol derivatives, olsic acid, iso-ootyl sieatate, iso-

propyl syristate, isopropyl palmitate, ethyl cleats, a-

©., isopropyl -adipate,” diethylsacctmtz, hexylanrats, tei

0 glycerides of caprylic or captic acids, disthyl tolua-
S mide, lanrocapramy n-methylpone, diethyleue '_
Tl glyeol monoethyl ethier and essential ofls,

9Amethodasc!amedinelaun1whamnthedryiag

" step (o) Is carried ot at or sbove 100° C. -

10. Amethcdaselaﬁnedmcmnlwberemthedry

'mgmp(c)mmiedwmmmmmhwm
T hoﬂmgpomtofethaml. :

11 A method as elaimed mﬁm 1 wherdntbnaeﬁve

" ingredient comprises at least one active agent selected
TN from theeategoﬁ&anﬂhzstammes,stemxdhormones,
ST Tprogesting, vasodilaters; antihyper&msivea, bmnchodi-

S .‘-_-lawrs,anﬁ-nunoragemm,alkalmasand : -

12, A method a8 ¢

'preparedmstep(b)isformedbymﬁting.ﬂ:emnne& ﬁm
“'_'-\preparedmstep(a)ontoathmﬁexiblesheetmateml.

13. A method as claimed in claim ] _"whereinthe

! ble to ihe active ingredient”
17 Amethodasc&medmcm 14whsmthe

coated surface of the impermeable backisig material s
- lamdnated to a siliconis

18. Amethodashcladmlawhemnthe

0 24 A method uf'eainewm 18 whereia the

E boﬁmgmtbeiowthedrymgtempwﬁmisaw&vm : A
havingaboiﬁngpaimbelowthatofeﬁhanoi.
RS A Ameﬂmdssclaimedinelaimﬁwhewmmesolvent
©. in'the solvent mixture for the sctive ingredient with a
: ...:.:boﬂmgpomtbelowthedryingh%mpemm:smetbaml. 5.

21 Amethedaselaimedinolaimmwherﬂnﬂm

‘coated rate confrol raembratie is Tamiriated to & forther .
 gate control menibrasie or to a siliconised release Bwer. =~

‘22, A method as olatmed in olaim 18 whesein the -
" thickness ‘of the adhesive/active mgredamt layer om:

15 eomlthem{e@fmigmﬁonmssthemembme RSN

23. A methed as claimed in claim ‘19 whereln the

thickness of the adhesive/active ingredient layer on' | L
‘cither side of the fate 1 mmbrane Vat‘ied to. .

;. control the rate of 1

B

Mﬁyaﬁaﬂjammmmmmmrmmj San o
28 A meﬁkod a clmed i claxm 19 wherein thef RN
" thickniess of the adhissive/dotive. & i

dient layer on
either ‘side: ofwa_rate eontxul membrane i varied o

selecwd from the coﬂsisﬁng ‘of & po

eoﬁmal sembtane i selected frond thegwup consisti

eﬂxylvmyacetata

nAmmuc@mmmwwtmmmem Lt

| coated surface of the reloase finar is laminiated to & rate ;
centrolmembranethefmesurfaceei‘whichisﬁmhex
S mated wiﬁlﬂxemmprepm'edmm(a)

'.e, thefreemrfaeeofwmchxsfffx.ff' R

; -fmﬁmcomdwithfhemmepmpmdmswp(a) L e
: w‘“_asclaimedinclml%whereinthej" '

'.:wmdmwmmlmemwmkhmamwaﬁwm- R R

mtewuhvlmemmaeortoabwﬁngmmlimw' i

fmeabletotheaeﬁvem

) OF Amoimt ofacuvc mgtwmut

bamerﬁlmandman-'and water permeab“ie polyura—
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0 mw pmmgmcmmmmmmcmv i
L _(sc)'rm comasmon mmmqmmmmmmm mmsnmnqua
'(S’I) Amm i T

'ﬂcxibieﬁlm whendﬁad,saidamuixbeingmm &mwﬂulwepolymnorwpolymmmﬂvm lpymlidow‘vinylmmwpommr 3

.;.=_- 3
' .-mmucapabieotdiwoivingﬂnwmm ﬂtcmﬂvepﬁncip&cm WWW
"mbyevapmmimmmwctwimﬂwskin S TR i,

5 ; v--(s’r) Aw

‘\_”5'*Pﬂmipeactifetlemmd’mmmmmmwﬁl’énm«mpwmmpn va

‘A phmmaecuucal omnpeﬁtim mr uamdennnl éewmy includmg (a) epﬁmlly Py pol menic release it eapable of t‘oming il

{b) an active principle, (c) a transe on pramoter for the active principié, and (d) a physiologically acce;

pmm and quickly mcmng_

L'iﬁvemim a pour objct une composition pbarmaceuﬁqm

actif(c)uupmmmd’abwpti
éettlari;a%le :
'm‘ dehpeau’ LR

ou capalyméms cellulosiques ou des copolymeres vinylpyrrolidens/acétate de: vinyle, (b) un principe
‘principe act, (d) un solvant non aqueux physiologiquement accepiable capsble de dissoudre

S povr sdministration Mﬁs&em'u_qﬁdkcmpmnﬂ T
.(a) évenmnemmzmmm@c polymérique de relargage capablcdefo:merunﬁhnsonple apm‘s_échage. choisie parmi des polymdres. b .| -
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(54) Title: HORMONE REPLACEMENT THERAPY METHOD AND HORMONE DISPENSER

o)) Abstract

Varymg the daxly dose of either or both of the es!xogen and the progeswgen admmlsecmd for honnonc teplacemcnt dtempy (HRT) is

readily and mexpenswely accomplished, without the necessity of the physician prescribing a new product €ach time the daily dose of the

eSITogen or progestogen is changed, by administering preferably transdermally the estrogen and p
phatrnateutical compositions from a dispenser which contains means, prefem’oly adjumble only

gen contained in separate extrudable
the attending physician or dispensing

pharmarist, for varying the volume of sither or both of the fespective compositions which is dispenséd as a single dose from the dispenser
in response to a defined digital dispensing manipulation. of the dispenser, thereby facilitating optimal comphance toa combination HRT

with individually adjusted dosages of the estrogen and progestogcn
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¢. the pharmaceutical compositions are adapted for ~transdermal
administration, which preferably contain a transdermal absorption enhancing

agent and they are adapted to be administered by rubbing into the skin or by
applying the pharmaceutical compositions to a face of a skin patch which has anf‘
_ adhesive surface and then adhering the patch to the skin of the patient; :
d. the pharmaceutical compositions are adapted for oral ingestion and (@) the

pharmaceitical compositions are viscous liquids and the delivery means is a
utensil adapted to be inserted into the mouth of the female or (ii) the
pharmaceutical compositions are non-stxcky semi-solids and the dehvery means is

a hand of the femalc ‘ : :
_ e. the pharmaceuucal composxtmns arc dlspcnsed by a manually opcrated ,
putp;

f. the first and second sources of the pharmaceutical composmons are
separate compartments of a unitary dispenser from which individual doses of each
pharmaceutical composition are extruded therefrom concurrently, either as two
separate exudates or preferably as a single mixed extrudate; ‘

- g the first and second sources each are contained in a container adapted to .
be opened by the attending physician for the purpose of altenng the size of the .-

individual doses of only one or of both of the estrogen and the progestogen;

h. the delivery surface s’ the female's hand and the estrogen. and.

prdgestogen are administered 1o the female by rubbmg the dlspensed

.~ compositions onto the area of the skin where transdermal admmxstrauon of the
‘hormones is to occur; S SR

i. the delivery surface is a sheet and the hormone—comammg composmons

. are transferred 1o the skin of the female by applying thereto the face of the sheet
bearing the doses of the estrogen and the progestogen, which face optionally'also
comprises either or both of (i) indicia which identify thc respective dosages of the
estrogen and progestogen which are contained in the amount of extrudate applied .
to that face and (if) an adhesive area surrounding the area to which the ektrudate i

or extrudates are apphed which is adapted for adhering the sheet to the skm of tbe
female;

j- the metered amounts of the pharmaceuucal compositions are dxspensed

from a dispenser housing them in the first and second containers, which dispenser -
comprises mechanical means for changing the volume of the pharmaceutical -

SUBSTITUTE SHEET (RULE 26)
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| . - portion of the viscous liquid composition froim the container to which the pump is
‘connected to @ metering chamber and then to discharge the metered pornon from
the metering chamber and from the dispenser; -
n. a kit whlch compnses a dispenser as described in any of a) to t), above,
and, as a second component, a sheet as the delivery surface; :
. 0. a kit as described in m), above, and which has as the mctcrmg meaus a
N " series of indicia on the sheet used as the delivering surface' ' -

comprises a plurality of means for alterxng the volume of the conduit or chamber

_ into which the pharmaceutical compositions in the dispenser are d:scharged fof

metering a single dose thereof; and wherein one of- those means arc meumed m or
on the dispenser; '

g ' a delivery surface, a sheet in the form of a skin patch with adhesive on a face
D .. | thereof adapted to receive first and second compositions dispensed from the
o -dispenser and which is adapted to be applied adhesively to the skin after the first
" and second compositions are applied thereto 16 deliver the hormones therein
transdermally. | ; A
. I. a kit comprising a dispenser as descnbed in any of ¢) to h), j) and k)
abcwe, wherein the pharmacentical compositions are in stick form and mounted
in the dxspenser in lipstick-type containers and dlspcnswle tberefrom by thsung
of the base of the container, whxch containers prefe.rably are removable therafmm
for :cplaccment when cmpty and the first and second mctenng mcans are
: chambers in a cap for the dispenser which limits the length ef thc sncks of
i e ‘ phannaceuucal composition which can be discharged from the depenser when
the cap is mounted on the dispenser and 1hus the size of the smglc doses
dlspensed lherefrom ' :

: B _ | “The pharmaceuucal composmons employed in the methods. presem in the
s ' ~ article of manufactures of this invention comprise an estrogen and progcslogen

“ ‘ : | shown are oral; transdermal dosages will vary thcrefrom in accordancc wnth the

SUBSTITUTE SHEET (RULE 26)

? R ~-second containers, each of wh:ch is adapted when activated to ﬁrst transfcr a

p. a kit comprising a dispenser as described i in any of b) to I), above, whlch‘-*

q. a kit comprising a d:spenser as descnbed in any of a) to l), above, and as ;-

- Examples of estrogens which can be employed in this invention (dosages B

et




5 :_'1' 2 15 mcg/day), sstradml and thclr cstsm, e.g va!eratc ac:etatc, B T
i undecylate (05 - 4mg/day). cstnol estriol snocmatc, pelyestriol phcsphatc (2 8 R g
e mg), ostrom:, cstronc suifate and comugated estrogens (0.3 - 1.2 mg/day). Ofthaée,"
S0 cthingl estradml con;ugatcd cstmgcns, cstrone and especmlly 17B-csttadml ate
Son prcfmed e T o S :

: 5 Examples cf progasmgens whmh can be employed in thxs mvannon (desag&s "
. shown are oral; transdermal dasages will vary therefrom in accmdance with the

L {:. 200 mg/day), nomth:stemnc and estcrs .8, aeetate (0.5 -2 mg/day), ‘thereo s
SR norgemrei (80 250 mcg/day), levo-mxgestrcl (40 125 mcgfday), chlarmadmene
o acctatc (- ng/day), cyprotcrone acetate (1 ng/day), dmgesucl 3'

ketodesogcstrel (40 120 mcg/day), drosplrenone"(l : :
. gestodene (20'- 80 mcg/day) ' |

i ‘Of these,; g.etadene, Ievo-norgestrel, 3-ketodesogwtrcl dmspuenoneand

| ".\-:'~.""_espec1ally

S o 'I'he pharmsceutxcal composmons of thxs mvenuon contam, for cxample, 1‘7&-'
L estradml in a 2 %a concentrauon or 1evo~norgesttel fer example m a 1 %o

_ L concentratxon or a b1oiog1cany cquwalent concentramn of ancther mtmgen or
“ progestogen, respcctxvcly Amounts of 0. 25-1 g of each of the composmons
f aer would be sufﬁcaent to ensure. tha rele:asc and absoxptmn of minimnm daﬂy :
i therapcuuc amounts approxxmately equal to 50 mcg of 17£3~estradm§ and
o approxzmately 40 mcg of levo~norgcstrel '

- .___'_:.j"and present in the dtspenscrs of thxs mvcntwn ccntam tbe multiple doses of |
f__’cstmgen or the gestagen in non-d:scrcet form so that mdxvxdual doscs cf ny_._‘_
o7 desired size ‘can be dxspensed therefmm, ie., they dre an extrudablc v:scous“_f'j‘f L

Son hquxd e. g one which wﬂl ﬂcw after being transferred to the dclxvery surface, or

r‘v*@rmv-;

adsorptmn efﬁcacy of the vehxcle empioycd) are mwromzed pmg&stmne (100 -

2S1OX :ene, levounnrgestrel and 3-ketodesogestrei ara prefetted

- SUBSTIVIESHEET(RULEZH) -



SO extrudable semx—suhd g, 8 gel omtmem ore crcma wmch is dxmansmnally e
‘ “stable on the delivezry surface, ﬂurmg the penod betwaen extrusxon aﬂd ; |
Lo " “ : application 1o the skin, or a spreadable solid, similar o 8 stick deodorant. When
BRI I * the coiposition is & viscous liquid, it preferably has a vzscos:ty ‘of 2,000- 103,009 R
LR et cps, more preferably 5,000-50,000 cps, 5o that it can be dispénsed by a lotién- . - 1
~ type pump dispenser and adrnmxstered by sprc:admg onto the skin. by ruiabmg .f.-._‘.-“_-‘ R
(topxcal admmistratmn) thn the compusxtmn isa seﬁmsolid it preferabiy has g
P vxscosny of 50,000- 500000 cps so that it can be extmdatsd as a pasty mass and -
e © . administered by either the oral o transdermal route. The compositions preferably i
L ST N ' have uncrcpenatraton values of less than 1000mm x 107, preferably moré than i_l
1000mm " x 10%. Measured by another method (extensometer * test). the L
I T S extensomatervalues are in the range offrc:n:n’zt()Oﬂmtn2 (mcrevmcous) 10 4000mm? <.
08 Do (mcre ﬂuxd), prgferably more than 4000mm”, " As will be apprecnatad by those o
[l i slcllled in the art, there is no clear d;stmcnon between 4 very ‘viscous' extmdable
G * liguid and & very soft extrudable semt~sohd For the pm‘poscs of this mvemmﬂ, SR
: T theyarebothsmtable. T R R
e 'A'.f__;'_' X N s ,«-' The veh:cle in whxch the estrogen or progesmgen is dxssolved or suspended | D SR RT R
% e e e can be agueous, if the selected hormone therein is storage-stablc, or nonaq :‘us, e
J\ e '_ e:g., ethanol or methanol, and can contain one:or more  pk th
;’ st carriers, adjuvants or _excipients conventmnally emp}oyed in’ & composition
[ T ey ‘i_:_-‘_ adapted for transdermal. drug administration, and include any such mate' s
G known i the art, c.g., any liquid, gel, solvent, hqmd dilucnt, solub;hzer or'"he‘.f"_'“ '
L = \_--,: ; hke, which i :s nontoxic and which does not. interact with other compon'_ F th S
LN composnmn in a deleteriots manger. Ea:amples ‘of suitable adgnvants are water,
- liquid glyceryl triesters with Jow: moiecuiar wexght fatty acids or wax-hke estcrs,' sl Sk
lower alkanols, naturat oils such as comn oil, groundnut ofl, sesame oil, castor ofl .
‘or. condeusatmn products thereof with ethylene oxide, and the lxke, hydrocarbons_”i_--'_;’-'-' :
~such as phannaceuucal grade mineral oil,’ sﬂimmes, emulsiﬁers such as 7
o monoglyceridas or dxglycendes of fatty’ acxds, phosphahpxc ac}d denvatwes such“." _'f s
L as lecithin or cephalin, polyalkylene glycols such as polyethylene giy L aqueous? S
 phases 10 which a swelling agent such as sodium carboxymethylceliulose, sodiym |
algmate, polyvmylpyrrohdone, ete,, has been added and o whxch, i addmon,;___if o
dxspersxon agems or emulsifiers such as’ iec:thm may be added, polyoxyethyiene-"”'b ol
dcrivatxves and the like. The adjuvants may, in addxtiu, contain. additwcs such'{"_'
as. prcservatxves, stabxl:tzers, wemng agems, emuisiﬁers, etc.r. _.'I'he ___.,composmonff‘_, -




S L {l ,_'convenuonai extmsxon ass:st age,m whxch reduces the energy reqmred to extrude '
.thecompOsmon prefcmbly Ispresem SR SN
i S "  Although this invention employs, in a preferrcd embodxment

S _,;\_.‘preferabiy also contams a transdermal absorptmn enhancmg agent, whzch can o
also serve as a carner component. ‘When the: composmon is'a semt«sohd a o _ 1”; RN

g | ’\‘_’_pharmaceutical composmcm adaptcd for HRT transdermal self«admxmstrauon Of e

o ‘he °Stf°g¢n and of progestogen, in combmatxd;z wzth a dxspensmg means et
o whercby the mdmduaE dosagc of each Of the hotmones and prefembly‘ also the L

e Q i be used in aral zherapy by use of an appropnate vehmle for the hormones ' .-,h-_is{ o

S . adapted for ingestion and a transpon composition suitable for mtroductmn mm Lo

'.’

St the mouth e g., aspoon wnh volume ll‘ldlﬂla fm: measuring tha doses T i

T’he phannaceutxcai composmons empioyed in the uethod cf thxs mventxon ‘,
& and i in the dlspenscrs of this' mvenuon are preferably admmxstered by’ applxcatxon T T
o ] 10 an appropnate area of the skxn (or mucosa) T‘herefore, they preferably contain ER SO

transmucosal admxmszrauon e el e L ‘

PRt . The term "effective” amount when used herem w'nh respcct ta a topm! S ;

Q absorptwn (or permeatxon) enhancing. agent ‘means an_amount_that effects. PR

N ' significant increase in the permebility of the area of the skmor micosa ) b ‘wh:ch_’l-_-i_f :

o the pharmamuncal _compositions of - this invention are' applied and, . .

o cc)rrespondmgly, the destred depth of penctranon, rate of admlmstratwn, andf‘i ,;_":f
SN amount of drug dehvered systemxcally ey e e

Examples of absorption enhancmg agtmts are those descnbed

0 by PCI‘/US90/01469 viz:, & mxxture havmg as a ﬁrst ctber componem a d /eth' ! .y

glycol monoathy] or monomcthyl emer, or hoth cg the commerc:allyn ava :

o SESTIUESHETAUEZH)




. wosniesy

WHATIS j_:_'»‘"_‘_'i;u i SRR RN AR P -
e 1. An HRT method of seli-amistmnon by a human e of suceessxve _
5 ‘doscs of 2n estrogen and a plurahty of successive doscs of & pregestegen, wherein S
Ll ke femaie dispenses and’ self~admmlswrs successwe mdmdual doaes of the
Jlo __"-"':__'-esn-agen and ‘of the progésiogen over & protracted permd of tzme, during whxch
PLoi *penod of txme Lhe ameunt of at least oné of whxch’ daases is’ changed, which /.

Ll a) dxspemwg to a dehvery surface,zfrom a first source of a ﬁrst scmxsahd of o
A 'fvxscmxs liquid pharmacauucally acceptab{e composition centammg a plurahty of =00
R non~dxscrcte doses of the- estmgcn, a meteted velume of ehe ﬁrst ccmposindn as a L
S '_smgledoseoftlmestmgen, S ; L
T ey coneurrently dxspensmg to the deiivery surface, fmm 2 seeend source \cf
el - a second samxsohd or vxscous hqmd pharmaceutlcany acable cnmpmsx on f
SR B EER contammg 8 plurahty of non-dlserete doses of the es&wgea, metered volurie ¢
I '_"\""Gtheswond compasition as a single dose of the progestogen;
. 3 . €) transporting the dispensed desw of the first and‘ sccond. com;mm ans PR
;'}_"-from the. dehvery surfacc srmnltanenusly to" the site of jadmmnstratmn af thc SN e
. estrogen and progestogcn and adnnmstermg the ' and
o progeswgenthereat R N e i
LT dyrepeating stcps a) c)oaapredeterxmned sch@du}e and Fes
S ey ]_\-.' 9 pariodwa!ly, in responsc to the physxolog:cal sympmms assocxated wnh S
A menopause or the HRT currently exhxbxted by the female, changmg the mctered
S volume of at-least one of the first and second composiuons whxch is dtspensed i
N :':,,:;f'f;_i- ", onta the dﬂlwery surface asasmgle dose thereof AP
o 2.A me&hod acct)rdzng to clatm ‘i whercm the‘ mdmennmbd schedulez of
e e T T Stepd)lsdaﬂy TR e g
S or 30 Al metbod aecerding to ciaim 1, wherem thc sne of admimstratim is g
e area ofthes&uefthefemaleandtheﬁrstandsecbndp"*"'"”‘ ica ept
j_ cemposmans are. adaptad to transdermal admzmstraucn L
£ 4 A method accotdmg 1o claim 3 wherem the :de}wery ‘surface
R 'f': : female s h and the ccmposmons therecn are admxmstered at :he se_lect




. wooimiese

: Step d) is daxiy, wherem the site of admmxstratxon is the skm of xhe female and thé Ll R

. first and second pharmaoeuncally acceptable composmons are adapted to transv (3 I
| .\-_'dermal admxmstratxon, whcrem the composmons thereon are delwered ‘_to ‘the”

phannaceuncs} composxtmn 1s a first ccmpartm it ‘

R and the saurce of the second pharmacemmai composxtxan xs a secona compamnent
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11 A methad accordmg to clmm 1 wh::rexn tha estrogen is ethmyl astmdml‘ -\‘. R
L or estradxol or an ester thercof, cstmne, estrone sulfate or cﬁajugated estmgms &ud?-*'_?;j_.f“ LN
: the progestogen is mxcromzed progesterone, norcthindmne or esters theraof, o
; i norgestrcl chlonnadxnonc acetate, cyprotemne acetate, dcmgestrel 3
. T PN ketod&sogwtmi drospxrenonc, norgcsthnate, ievo-norgmtrcl or g&stodene. L
‘ L T 120 A method: accordmg to claim 1, wherem the estrogen :s ethmyl_’-l_
g o : estradlol or 17B-estradml and the pmge.stogen is gestodcne, levonorgestrei or
y :_-_-i- e \ '_ 3-kctodesogcstrel ' : - :

13, A method accordmg to claim 12, whercm the predewrmmed schedule of SEREE
| _ , , Stcp d) is dmly, wherem the phmmaccutical compositions are - scmimlids S
i Rt . wherein the pharmaceutlcal composmons are meteted from & dxspenser in whmh; e
AN '_ |  the first and second containers both are housed which the. dwpenscr ccmpnses £
| i mcchamcal means for changmg the volumes of the pmuuca! composntxons N SR
- which are dnspensed fwm the containers in response to a deﬁned constam dxgnai_ [
B R mampulatmn employed 1o extrude from the container. - : Ay I SN
RO | 14, Adaspenser adaptcd for. dxspensmg and: self-amstennga pluramy of"'-g{: TR
. T »successxve individual doses of an estrogen ‘and a.progestogen from & dispenser -
. contammg mulnple doses of theteof in separate extmdable phaﬁnacenucaily;fl‘-’. N
f‘ acc:cptable ccmposmons, in metered single dosage amoums whxch can be varxed\ S S
by mechamcally modifymg the’ dxspenser, whxch comprwes R L
S a)afirst container comprising: s Lo
AR ' “(D)a ﬁrst chamber contaxmng a pluralxty of dmes of the est?ogm na ﬁrst L
L extrudablc pharmaceutxcally acceptable composition; -
e o +(ii) 4 discharge port through wlnch a volume of the frst pharmaceuncall"-' 3
: 3 cumposmon in the first chamber can be dlscharged therefmm when dlschargmg_? S5
pressurexsapphedtothefirstcoutamer, LR SEE o e ‘
. (iii) means for applying dischargmg pressure to the ﬁrst chamber, i
' ba second container comprising: . Lot PO e
i, T o' (i) a second chamber contaiing & pluralny of dose.s of the progestogen m_-,-_" o : ‘ "_j:'
| b ':._‘7-" asecand extrudable hqu:dpharmaceutxcally acceptable camposxtmn, ce B '- o
T () A dxscharge port through which a-volume of the second. extmdable. i T
pharmaceuncal composition in the second charmber can be discharged therefrom ~ =
when  discharging pressure is applxed 1o the second container, SRty e
(u x) msans for applymg dxschargng pressure to the second chamber, -




B e S ” .

5 meanscompnses | - e T
(e first: sdjustmg means for varymg the valume‘ ef the first extrudabl
pharmaceutxcal composmon whzch can be extruded theremw, : L
L d) a second mctcnng means adapted to rccexve a vumma of the secoﬁd 2 .
= extmdabie pharmaceuucal composit f”déd thcremto from the ﬁecond s
- chamber and digitally recxprocany conven le from a receiving modc, where itj‘,;g‘
" communicates with the second chamber through the second port and where it can =
o be filled. thh a volume of the second extmdable pharmaccuncal composmon, toa. jf‘_
dxschargmg mode where a volume of the second extmdable phnrmaceutical
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17. A dispenser éct‘:ordiﬁg- 10 claim 14, wherein the estrogen is ethinyl
 estradiol or estradiol or an ester thereof, estrone, estrone sulfate or conjugated
estrogens and the progestogen is mxcromzed progestcrone, norethindrone or esters
* thereof, norgestrel, chiormadinone acctate cyproterone acetate, desogestrel, 3-
kctodesogestrel dmspxtenone, norgestnnate, levo»norgestrel or gestodene. . A ‘
18. A dispenser accordmg to claim 14 wherem the estmgen is ethmyi -
estradiol or 17B-estradiol and the progestogen is gcstedene, levonorgestrel or
3-ketodesogestrel. Y
19. A dispenser according to claim 18, whxch comprises - means _ for
blending the single dose of the estrogen and the single dose. of the progéstogen
- discharged from the first and second metering means into a smgle extrudate prior
b . - to being dispensed from the dispenser, wherexn the estrogen is ethmyl estradxol or
* 17B-estradiol, the progestogen is gestodene, Ievonorgestrel or 3~ketodesogestre1

~
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ethiny! estradiol and a gestagen selected from 0.05-0.075 g gestodene, 0.075-0.125 mg levoncrgestrel, 0,06-0.15 mg desogestrel, 0.06-0,15 |
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,:Die vorﬁegme Brﬁndung betﬂm die Vwmdung eh'ner Zusammeasemmg mnfasmnd sin mtmgen ausgewihu aus 2,0 bis 6,0"} S

mg 176-Bstradiol und 0,015 bis 0,020 mg Ethinylestradiol; .und éin Gestagen ausgewﬁhlt ans 0,05 bis 0.075.mg Gestoden, 0075 bis'| -
i} ioriorgestrel, 0,06 bis 0,15 mg Desogestrel, 0,06 bis 0,15 mg 3-Ke 1et, 0,1 big 0,3 mg Drospirenon 0,1 bis: _' :
.} 0,2 ing Cyproteropacetat; 0,2 bis 0,3 mg Norgestimat und :-0.35 bis 0,75 mg: Norethigteron zar ‘Hesstellung. einer éry

die Empf'ﬁngmisverhﬁtung for elve Fray im fertilen AItet die die Pmemenopause noch nicht erteleht hat, durch Verabteichung &r L

Dosierungsform . withvend 23 oder 24 Tagen, beginnend am Tag eins des: Menstruationszyklus, sefolgt von 5 oder 4 pillenfieien- oder
Biindpillentageri, wihrend insgesamt 28 Tagén im Verabreichungszyklus, wobel die eirizelnen Dosleraagsfonin

| omen e lle 23 oder 24 Tage S
eine konstante Esﬁogen/Gestagemengn emhalten, sowie ein mmephasisem Kombhmﬁonwdm fm-die mle ntrazeption sl ‘ ‘
_Basi;dieserzxzsmmmsetmng. . R FRTSTE
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