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Solicitante: Norton Healthcare Ltd.

RESPUESTA AL AUTO NOTIFICADO POR FIJACION EN LISTA NO,271

DEL 6 DE AGOSTO DE 2010, OFICIO NO. 09868 (EXAMEN DE FONDO}

ALVARQO CORREA ORDONEZ, mayor de edad y vecino de Bogota D.C., identificado tal
como aparece al pie de mi firma, reasumo poder a mi otorgado por la sociedad en
referencia, tal como consta en el poder que obra en sus archivos de este expediente en los

folios No. 4 a 8, doy respuesta al auto emanado por ese Despacho dentro del término legal:
1. Objeciones del Examinador

1.1 Claridad del capitulo reivindicatorio:

En forma resumida su Despacho efectiia las siguientes observaciones y sugerencias:

Su Despacho sugiere que se presente una nueva reivindicacion 1, que contenga en el
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preambulo los elementos conocidos en el estado de la técnica y en la parte caracterizante
presentar los elementos y/o caracteristicas novedosas de manera clara, concreta y que la

hacen diferente del estado de la téenica.

Por ofro lado, se menciona que la reivindicacion independiente y las dependientes ilustran
elementos, caracteristicas, componentes o términos, que no son claros, no se definen de
manera especifica y concreta a que elementos se estdn refiriendo y/o cuales elementos

pertenecen.

Por lo que el examinador sugiere que se coloque al frente de la caracteristica o del elemento,
¢l nimero de referencia guardando correspondencia con el capitulo descriptivo, las graficas

o dibujos con el fin de entender mejor la invencion.

Asf mismo, su Despacho establece que existen grupos de reivindicaciones dependientes que

exponen el mismo contenido o son similares:

s No.4,No. 9, yNo. 10.
¢ NoSyNo. 1l
* No.6yNo. l2.
* No.7yNo. 13.

Por lo que ¢l examinador sugiere que se unifique aquellas reivindicaciones dependientes que

exponen el mismo o similar contenido.

Con relacién a las reivindicaciones No. 3 y No 9 su Despacho sugiere suprimir o redactar
nuevamente estas reivindicaciones colocando de manera clara, concreta y precisa a que

términos o rangos se esté refiriendo.

Con respecto a las reivindicaciones No. 4, y 16 a 33 se establece que contienen elementos o
caracteristicas que son conocidas dentro del estado de la técnica que simplemente se
adaptan a este dispositivo , en donde se evidencia que ias pantallas o displays simplemente
presentan una informacion al usuario y la parte electronica es un soporte logico para llegar a

procesar un movimiento mecanico y transformario en una sefial légica, eléctrica o
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electronica donde se procesa dicha informacion para mostrarla en definitiva al usuario. Su
Despacho considera que estos elementos o caracteristicas tal y como estan reivindicados no
seran considerados como un invencién. Se menciona que la presentacion de informacion y

el soporte Idgico no son patentables.

El examinador sugiere que la reivindicacién 15 se elimine ya que se considera que es muy

extensa, no es clara ni concisa, y también sugiere que se suprima las reivindicaciones 31, 32

y 33.
1.2 Novedad

Con relacion al requisito de novedad su Despacho considera que el documento DI

(US5404871) afecta la novedad de las reivindicaciones | a 33 de la presente solicitud.

Su Despacho efectia una comparacion entre la reivindicacién 1 de la solicitud en estudio y
D1 y concluye lo siguiente:

“Se evidencia que las caracteristicas o elementos que se quieren reivindicar como medios o
elementos elecirénicos, como sensores, circuitos lgicos electrnicos, procesadores Idgicos
y pantallas adaptados e insertados en el dispositivo dispensador con ¢l fin de indicar y
suministrar la cantidad exacta de medicamento que queda en el recipiente para el paciente,
en donde todos estos elementos o caracteristicas son conocidos dentro del estado de la
téenica que simplemente se adaptan a este dispositivo, en donde se evidencia que las
pantallas o displays simplepiente presentan una informacion al wsuario y la parte
electronica es un soporte Idgico pora llegar a procesar wm movimiento mecdnico y
transformarlo en una sefial Ilégica eléctrica o electrénica donde se procesa dicha
informacion para mosirarla en definitiva al usuario, estos elementos o caracteristicas tal ¥

como estan reivindicados no serdn considerados como una invencion,

13 No serdn invenciones:

Su Despacho menciona también que de acuerdo con el articulo 15 de la Decision 486, no se
consideran invenciones:

€) los programas de ordenadores o el soporte logico, como tales;

f) las formas de presentar informacion.,



BARER & MCKENZIE

2. Argumentos a favor de la patentabilidad de la solicitud

2.1 Modificacion a una solicitud en tramite:

Con el objeto de superar las observaciones de su Despacho y de conformidad con el articulo
34 de la Decisién 486, presenté un nuevo pliego reivindicatorio que comprende 30

reivindicaciones.

Las modificaciones efectuadas se encuentran totalmente sustentadas en la memoria
descriptiva inicialmente presentada. El sustento de la modificacién de la reivindicacion 1 en
la cual se menciona que el recipiente para medicamento contiene un medicamento puede
encontrarse a través de toda la solicitud tai como fue presentada en particular en los

parrafos 2, 66 a 67y en particular en el parrafo 103 de la descripcion.

Las modificaciones en las reivindicaciones 3 v 9 que definen la “seguridad” v “precaucion”
Y7q 2 p

se encuentra sustentadas en Jos parrafos 11, 21 y 98 de 1a solicitud tal como fue presentada.

Se unifico las reivindicaciones 3, 6 y 7 con las retvindicaciones 11, 12 y 13. Sin embargo,
las reivindicaciones 4, 9 y 10 no se¢ unificaron ya que estas relacionan un contenido
diferente. Se efectuaron modificaciones en las reivindicaciones 3 y 9 con ¢l fin de superar la

observacion de claridad.

En el pliego reivindicatorio se inciuyd el niimero de referencia de cada uno de los elementos

com ¢l fin de que se comprenda mejor la invencion.

La palabra “caracterizado por” no se incluyé en la nueva reivindicacién 1 ya que ésta
invencion se relaciona con la interaccién de todas las caracteristicas de la reivindicacién 1
como un conjunto, por lo que para este caso, no es apropiado citar la expresion

“caracterizado por”. En la reivindicacion 1 se emplea el término “que comprende”.

Con las anteriores modificaciones se supera las observaciones de claridad.
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2.2 Argumentos para sustentar la Novedad:

El inhalador de medicamento de la presente reivindicacion 1 comprende un recipiente para
medicamento y una carcasa. El movimiento inducido por el usuario del recipiente para
medicamento con relacion a la carcasa origina que dicho medicamento sea suministrado

desde dicho puerto de suministro,

El montaje del inhalador reivindicado comprende medios de deteccién adaptados para
detectar el movimiento del recipiente para medicamento que suministra el medicamento.
Por lo tanto, es claro que el montaje de inhalador de medicamento de la reivindicacién 1
comprende un recipiente para medicamento que es capaz de moverse con relacién a la

carcasa y un detector para detectar tal movimiento.

Por ¢l contrario, el recipiente para medicamento revelado enr el documenio D1 (bote (3200)

ver figuras) e sostiene en una posicion inmévil con relacién a la carcasa ( base 3100 ver
lineas 14 a 38 de la columna 19 del documento D1 ). El suministro del medicamento del
recipiente para medicamento o bote, se controla por un sistema de suministro en aerosol
(3130) y no mediante el movimiento del recipiente para medicamento (ver lineas 28 a 31 y
50 a 54 de la columna 19). D1 no revela un recipiente para medicamento que sea capaz de
movimiento con relacién a la carcasa para suministrar el medicamento, tampoco se revela

en dicho documento un detector capaz de detectar tal movimiento.

De conformidad con las anteriores diferencias es claro que la reivindicacién 1 y sus

dependientes son novedosas con respecto al documento citado por su Despacho.

La anterior afirmacion se ratifica del Manual para el examen de solicitudes de patentes de
invencién' en donde se establece claramente en las paginas 65 vy 66 que para el analisis de

la novedad se debe:

“....comparar elemenio por elemento de la invencidn tal como estd definido por las

refvindicaciones con los del estado de la técnica”.

' Manual para ¢l examen de solicitudes de patentes de invencién en las oficinas de propiedad
industrial de los paises de la Comunidad Andina, OMP1, 2004.
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“Se deberd comparar las reivindicaciones independientes de la solicitud con el contenido
de cada antecedente del estado de la técnica, uno a uno, a fin de determinar si un
antecedente por si solo describe las caracteristicas técnicas comtenidas en dichas

reivindicaciones™

“Si todas las caracteristicas técnicas de la reivindicacion independiente se encuentran
descritas en un mismo anfecedente y ademds se encuentran intimamente relacionadas, el
objeto de dicha reivindicacion carece de novedad. Si una caracteristica, ammnque sea banal,

no se encuentra contenida en el antecedente, la reivindicacion es nueva’

De lo anterior es claro, que si at efectuarse la comparacién elemento por elemento, al menos
un elemento es diferente de lo revelado por el estado de la téenica, la invencidn se considera

novedosa.
23 Argumentos para sustentar el nivel inventivo:

Aunque su Despacho no presentd ohservaciones de nivel inventivo, mi representada
presenta los siguientes argumentos con el fin de agilizar el tramite y concesién de la

solicitud en estudio:

La presente invencion se relaciona con la provision de un inhalador de medicamento que
proporciona una indicacién al usuario del estado del recipiente para medicamento contenido
en el inhalador. (Por favor ver el parrafo 13 de la presente solicitud) que menciona
fextualmente:

“Es un objeto de la presente descripcion suministrar un nuevo inhalador de medicamento

mejorado que tiene un dispositivo que suministra una indieacion a un usuario del estado de

un recipiente hermético de medicamento contenido en el imhalador™,

Por el contrario, el documento D1 se relaciona con el suministro de una dosis correcta de
medicina aerolizada al paciente sin requerir al paciente accionar el dispositivo al tiempo
correcto durante el flujo inspiratorio (ver por ejemplo, lineas 34 a 38 y lineas 49 a 51 de la
columna 1, lineas 35 a 43 de la columna 2 y lineas 52 a 61 de la columna 4 del documento
D1).
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El documento D1 resuelve este problema al proporcionar un sistema de suministro que
detecta el flujo inspiratorio del paciente y libera el medicamento a puntos identificados en el
flujo detectado (por favor, ver lineas 44 a 53 de la columna 6 del documento D1). Por lo
tanto, lo importante de la invencién revelada en D1 es que el medicamento se administra
basado solamente en el andlisis del flujo inspiratorio del paciente. El paciente no requiere
accionar deliberadamente el dispositivo de suministro del medicamento y no existe
requerimiento para que el recipiente para médicamento sea capaz de mover con relacion a ia
carcasa. En DI no se sugiere ni se ensefia que el recipiente para medicamento deberia ser

capaz de moverse con relacién a la carcasa, o que tal movimiento sea detectado.

Por lo anferiormente expuesto, la reivindicacion 1 y sus dependientes son inventivas con

respecto a D1,

24 Argumentos para sustentar que la presente invencién no se relaciona con un

software ni con formas de presentar informacién.

En primer lugar, se hace notar a su Despacho que para mi representada es dificil de entender
la observacién del examinador ya que la presente solicitud no se relaciona con programas de

computador o software como tal.

Por favor notese que el pliego reivindicatorio de la solicitud en estudio se relacionan con un
montaje de inhalador de medicamento, y el inhalador se define por un niimero de
caracleristicas y elementos. Adn si una de estas caracteristicas o elementos fuera
programada con un programa de computador, no haria de ninguna manera que el montaje de

inhalador de medicamento fuera un programa de computador como tal.

Vale la pena citar que la Decision 486 en su articulo 14 establece que los paises miembros
otorgaran patentes para las invenciones, que sean de producto o de procedimiento, en todos
los campos de la tecnologia, siempre que sean nuevas, tengan nivel inventivo y sean

susceptibles de aplicacion industrial,

De lo anterior es claro que las invenciones de producto como es la de la presente invencién
“Un montaje de inhalador de medicamento™, es patentable siempre que cumpla con los

requisitos de novedad, nivel inventivo y aplicacion industrial,
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Se reitera que la presente invencion no se relaciona con programas de ordenadores o el

soporte légico, como tales.

Se trae a colacion la definicion dada por el Manual Andino para el examen de solicitudes de
patentes’, en su pagina 47 a invenciones de programas de ordenadores o el soporte 16gico
como tal:

“Se puede considerar el programa de ordenadores o de soporte légico como las

instrucciones que necesila una mdquina para conseguir un resultado..”

De acuerdo a la anterior definicion se puede concluir que la presente invencion que se
relaciona con un producto que comprende elementos que interactian entre si no puede

considerarse de ninguna manera como programa de ordenadores o soporte l6gico como tal.

Su Despacho tambic¢n cita que las formas de presentar informacion no son patentables, al
respecto mi representada no entiende el porqué de esta observacion ya que la presente
solicitud se relaciona con un producto, materia claramente patentable de conformidad con el

articulo 14 de la Decisién 486, y no con formas de presentar informacién.

Ahora bien, con relacién a la observacion de su Despacho de que la reivindicacion 15 es
muy extensa no es clara ni concisa, se aclara que dicha reivindicacion es dependiente de la
reivindicacion 14 que con la nueva numeracion corresponde a la No. 11, la cual es
dependiente de la reivindicacion 1. Por lo que la reivindicacion 15, que corresponde ahora a

la retvindicacion 13 es mas limitada en su alcance que la reivindicacion 1.

Por otro lado, se hace notar a su Despacho que la reivindicacion 1 cubre el inhalador que
contiene cualquier medicamento dentro de su alcance, la reivindicacidn 13 solamente
representa una lista de los medicamentos preferidos. Por lo tanto, la objecién en cuanto a

que dicha reivindicacién es muy extensa carece de fundamento.

Ademas, no se tiene claridad en la observacién del examinador con relacién a las

? Manual para el examen de solicitudes de patentes de invencién en las oficinas de propiedad
industrial de los paises de la Comunidad Andina, OMPI, Quito Ecuador, 2004,
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reivindicaciones 31, 32 y 33, que con la nueva numeracion corresponden a las
reivindicaciones 28 a 30, Se hace notar a su Despacho que la reivindicacion 1 incluye como
una de sus caracteristicas un montaje con indicador de estado de recipiente. La
retvindicacion 31 se relaciona a una modalidad preferida donde el montaje con indicador de
estado de recipiente incluye un montaje de inferruptor. La reivindicacién 32 que ahora
corresponde a la reivindicacion 29 se relaciona con una modalidad preferida de la
reivindicacion 31 en donde el montaje de interruptor comprende una pista eléctricamente
conductora sustancialmente en forma de U. Y la reivindicacién 33 que con la nueva
numeracion corresponde a la reivindicacion 30 se relaciona con otra modalidad preferida de
la reivindicacién 31, que ahora es la No.28 en donde el montaje de interruptor comprende

un generador de campo inductivo.

En consecuencia, las anteriores reivindicaciones 31, 32 y 33, que con la nueva numeracién
corresponden a las reivindicaciones 28 a 30 se relacionan a modalidades preferidas del
montaje de inhalador de acuerdo con la reivindicacion 1. Se hace notar a su Despacho que
estas reivindicaciones incluyen todas las caracteristicas de la reivindicacion 1 como
resultado de su dependencia y por lo tanto, es incorrecto afirmar que lo que se reivindica es

una pista eléctrica, un montaje de interruptor ete, per se.

Es importante aclararle al examinador que una reivindicacién se debe analizar como un todo

y no fraccionarla como errdneamente lo esta haciendo el examinador.

Por Giltimo, notamos que en el folio 173 del Oficio 9868 su Despacho enuncia:
“In las reivindicaciones independientes No. 10 y No. 15 junto con sus dependientes, se

o

evidencia que exponen un “método para readapitar wna cerradura a la lave nueva” ...

Consideramos que esto se debe a un error, ya que se esté refiriendo a otra invencién.

3. Solicitudes concedidas en otros paises para esta misma invencién.

A manera informativa, pongo en conocimiento del Examinador que la patente US 7331340
equivalente a la presente solicitud colombiana ha sido otorgada. Aun cuando entiendo que
esta decision de ninguna manera obligan al Despacho para decidir de igual forma, considero

que por tratarse de una pregunta fictica la determinacion de la existencia de novedad, nivel
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inventivo y aplicacion industrial, las decisiones de otras oficinas de patentes constituyen un

aniecedente persuasivo en la materia.

En virtud de lo anterior, solicito que se acepten las razones expuestas en el presente
documento y en consccuencia, se otorgue el privilegio de patente de invencién para el

invento que se tramita en este expediente.

Atentamente,

ALVARO CORRE TR
C.C.N0.79.143.366 de Usaquén

T.P.20.281

Anexos;
Cardtula y reivindicaciones de la patente US 7331340
Capitulo reivindicatorio modificado conformado por 30 reivindicaciones.

ROGMGT/MOGDMS-#496853-V1-P2005_100031-0720.10C

10
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1

MERICAMENT DISPENSING DEVICE WITH
A DISPLAY INDICATIVE OF THE STATE OF
AN INTERNAL MEDICAMENT RESERVOIR

CROSS-REFERENCE TO RELATED
APPLICATIONS

The present application claims priority to provisional U3,
patent application Ser. No. 60/452,260, filed Mar. 5, 2003,
and United Kingdom Patent Application Serial Number
(3049035 3, filed Mar. 4, 2003, and United Kingdom Patent
Application Serial Number 0401649.9, filed Jan. 26, 2004,

FIELD OF THE DISCLOSURE

This disclosure relates to a medicament dispensing
device, and more specificaily, to a device suitable for dis-
pensing discrete or metered amovnts, or metered doses, of
fluid medicament from a reservoir, and having a display for
indicating 1o the user, the state of the medicament reservoir.

BACKGROUND OF THE DISCLOSURE

Metered dose inhalers are well known in medicine for
treatment, or allevialion of the effects of respiratory com-
plainis, such as asthma. Brealli-actuated devices are also
known, and have heen the subject of many patents.

Many inhalation-actuated dispensing devices ate made
for use with a pressurized aerosol dispensing container. The
dispensing container includes a valve that is normally
capable of releasing a metered amount of the acrosol con-
tents, when an internal spring operating the valve is com-
pressed by a sufficient amount. The dispensing deviee often
comprises a chamber having a mouthpiece, air inlets, acti-
ating means for causing the actuation of the valve in the
dispensing container, a latching means for releasably retain-
ing soid metering valve in a charged position, and an
inhalation responsive means for releasing the latch, such that
a metered amount of aerosol compound is discharged into
the region of the mouthpiece. The overal} okjective is to give
co-ordination of discharge of medicament {rom the aeroso!
container wilh nhalation of the patient, thus allowing a
maximum dose of medicament 1o reach the bronchial pas-
sages of the lungs.

U S. Pal. No. 5,447,150, which is asstgned to the assignee
of the present disclosure and incorporated by reference
herein, discloses n metered dose inhaler. Release of the
medicament is actuated through inhalation by a patient
through an inhalation-octuated device of the inhaler of
the *15¢ patent.

Pricr art inhaters typically include a housing, into which
the aerosol medicament canister is removably placed. The
canister includes a nozzle at one end which is supported by
a structure providing an air flow path leading to a patient-
accessible mouthpiece. In many of the prior art inhalers, the
aerosol canister is removable from the inhaler howsing 1o
permit effective cleaning of the structure defining the airflow
path. In some inhalers, the honsing is designed to accept a
sticcession of user-introduced aerosol medicament canisters,
as well as to provide for canister removal for cleaning.

In the use of these devices, it is desirable that the user
know whether the canister in, or about to be placed in, the
user’s inhaler has an ampte supply of deses of medicament
for the near temm, as well as for the lonaer term, With that
information, a wser would know when to replace a given
medicament canister.
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In the prior art, there have been efforts to obtain and, make
available to a user, informatior: indicative of the number of
doses dispensed from, or remaining in, a medicament
inhaler. By way of example, U.S. Pat. No. 6,446,627, which
15 also assigned to the assignee of the present disclosure,
shows a mechanical counter assembly that is disposed on the
housing of an inhaler, where the counter assembly indicates
{by way of a visible-1o-a-nser counter display} a number
corresponding to the mmber of doses. dispensed from, or
remaining, in a medicament canister. Upon as actuation
pursuant to which a dose is dispensed, (he counter is driven
to increment (in the case where number af doses dispensed
doses 1s indicated, or to decrement in the case where the
number of doses remaining is indicated) by way of a
mechanical linkage driven by a moving part in the inhaler
{for example, motion of the canister relative to the nozzle, in
the case of a breath-actuated inhaler of the type described in
conjunction with FIGS. 3-6 of U.S. Pat. No. 5,447,13G}).

While such mechanical countactuation assemblies do
indicate dose count actuation mformation to a user, subse-
quently developed prior art inhalers indicate similar infor-
mation throngh electronic and/or electromechanical dose
counter and indicater assemblies. By way of example, U.S.
Pat. Nos. 5,622,163 and 5,544,647 disclose closed capsutes,
one mounted on a sleeve of an inhaler housing and the other
mounted on & basc of an acrosol medicament canister. In
those patents, the entire dose counter/indicator assembly is
a unitary structure, disposed in a closed capsule. Moreaver,
thase disclosed asscmblies include a liquid crystal display
(LCDY which indicates a multidigit number representative of
doses dispensed or remaining in the canister.

Ancther prior art inhaler with an electronic and/or elec-
tromechanical dose counter and indicator zssembly is dis-
closed in US. Pat. No. 6,431,168. That patent discloses
unitary electronic and/or eleciromechanical dose counter/
actuation indicator assemblies, within a closed or sealed
capsule, and having a multidigit .CD [or indicating 1o a user
the number of doses dispensed from, or remaining in, an
aerosol medicament canister. The electromechanical dose
counter indicator assembly is affixed to the canister at the
nozzle end of the canister. ’

T all cases of the above referenced patents, the indication
provided 1o the user by the display, is in the form of a
nmumber (of doses dispensed, or doses rernaining). In those
disclosures, the counter and indicated number is incre-
niented, or decremented, in response to delivery of a dose,
or an “actuation” of the inhaler, Thus, to the extent the
display indicates “actuation” to the user, such indication
must be determined by the user’s observation of a transition
of the displayed count {rom one number to the next. Further,
there is no information displayed to the user which is
directly indicative of the “state of canister”, that is, whether
it is “safe” 1o use (with an adequate number of remaining
doses} in a “warning” zone (with a small sumber of doses
left), or in a “danger”™ zone (with no doses left). The user
must draw histher own conclusions as to the “state of the
canister”, by observing the number (nat always an easily
performed task, particularly by a user with compromised
vision or mental abilities) and then determining whether the
observed count is in the “safe”, “warning” or “danger” zone.

Moreover, in some of these prior art patents a unitary
electronic and/or electromechanical dose counter and actua-
tion indicator assembly is affixed directly 10 the canister,
which in the case of inhaler systems for which it is intended
that multiple canisters be sequentially wsed in a single
housing, is relatively costly, because each canister must have
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its own complete electronic and/or electromechanical dose
counter and actuation indicator assembly.

It is an object of the present disclosure to provide a new
and improved medicament inhaler havigg a device which
provide an indication to a user of the stale of a medicament
canister contained in the inhaler.

It is a further object of the present disclosure to provide
improved inhalers having canister-associated information
stored on a canister for use in penerating canister state
information for display to a user.

Another object of the prescat disclosure is to provide
improved inhalers with removable medicament reservoirs or
cawislers, permilting cleaning while providing, on vser inter-
rogation, jnformation indicative of the state of the canister.

It is another object to provide inhalers which display to a
user, information indicative of the general state of a replace-
able medicament resérvoir, or canister, contained within the
inbaler.

Another object is to provide a medicament rescrvoir, or
canister, bearing a user accessible interrogation assembly to
provide information indicative of the statc of the canister.

SUMMARY OF THE DISCLOSURE

The present disclosure provides an inhaler having a “state
of the canister” indicator for a user. The inhaler may include
an gerosol medicament iuhaler device of the type disclosed
in FIGS. 3-5 of U.S. Pat. No. 5,447,150, for example, or
alternatively, other inhaler devices including a medicament-
containing, reservair (referted to broadly herein as a “can-
ister”).

lu one exemplary embodiment, the present disclosure
provides a medicament inhaler assembly including a hous-
ing defining a central void region disposed along a central
axis, atd a medicament container having an internal medi-
cament containing reservoir, and extending along a con-
taiger axis, and having at one end thercof, a dispensing port
extending along the container axis and coupled to the
reservoir. The inhaler also includes means for supporting the
medicament container within the central void region of the
housing with the container axis substantially coaxial with
the central axis of the housing, whereby a user-induced
motion in a predelermined amount of the containet relative
to the housing in a first dircction along the central axis
causes medicament to be dispensed from the dispensing
port.

The inhaler also includes identification means attached to
the container for presenting information indicative of an
identity of the centaiuer, the identity being associated with
the housing, and a detector attached to the housing and
adapled to detect the presented information when the con-
tainer is disposed in the central void region of the housing.
The detector also gemerates a VALID signal when the
detected presented information of the container corresponds
to the identity information associated with the hiousing, and
an INVALID signal olherwisc. A container siate indicator is
attached to the housing and includes means responsive to the
VALID signal for detecting the medicament dispensing
motions of the conlainer relative to the housing, and for
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In another exemplary form, the inhaler of the disclosure
displays, i.e., indicates, color-coded information to a user,
For example, an illuminated green light emitiing diode
(LED} is indicative of a canister being in a “safe” zone,
where the user does uot have 1o be concemed about the
adequacy of the number of doses remaining in the canister,
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an illuminated yellow LED s indicative of 2 “caution™ o the
user that therc is a relatively small muuber of doses remain-
ing i the canister and that replacement of the canister
should be considered, and an illuminated red LED is indica-
tive of the canister being depleted. In that exemplary form,
the geeen, yellow and red LED's might be replaced with
multiple single color LED’s with suitable green, yellow and
red filters. The device may also use an LCD, instead of the
LED.

With this exemplary configuration, the user is provided
with an indication, not of the nwmber of doses dispenscd or
remaining, but rather of the information the user really
needs, namely, the state of the canister, “safe”, “caution” or
“warning” (i.e., no doses remaining). In the prior art, the
user had to aclively deduce this information, often a difficult
task for a user with compromised vision, or impaired
thought processes. With the present disclosure, the user only
has to recognize a green, yellow or red light {and docs not
bave to discemn a multidigit number and logically determine
whether it is indicative the canister being in a “safe”,
“caution” of “waming” state).

The display is controlled by a counter, which is preferably
mounted on the housing of the inhaler for counting 1he
number of doses that have been taken by the patient. The
counter is responsive to the change of the state of a switch,
whicli is responsive to relative motion between the canister
and the housing.

In another exemplary form of (he disclasure, the canister
state indicator assembly is split info finctional blocks,
wherein a partion of that assembly is affixed to the canister
(and moves with respect to the housing during dispensing of
a dose} and a portion is affixed 10 the housing,

In one exemplary form of the disclosure, the canister state
information is indicated to the user for only a refatively short
time atter a dose is dispensed in order to conscrve batlery
enesgy. Alternatively, the eanister state information is indi-
cated to the user for only a relatively short time afier the user
performs a certain action {other than effecting a dose deliv-
ety) in order 1o conscrve bailery energy. Such actions may
include “opening” of a hinged mouth picce caver of the
inhaler, or depressing a housing-mounted “interrogation”
switch.

In yet other forms of the disclosure, the canister may bear
identification indicia, such as a bar code, or other machine
readable indicia, which may be used by the canister state
indicatot to monitor dose delivery and display it to the user,
and maintain electronic storage of that infarmation on the
carusler.

In an aliemative form, the dose delivery information is
stored in a memory chip, which is mounled on the housing,
and the counler is provided with a microprocessor pro-
gramuned to recognize the identification indicia of the can-
ister. Only when the microprocessor recognizes ihe identi-
fication indicia of the canister can the canister be used with
the housing. Otherwise, the counter will show “error” or
“empty” information on the display.

Additional aspects and advantages of the present disclo-_

sure will became readily apparent 1o those skilled in this art
from the following detailed description, wherein exemplary
embodiments of the present disclosure are shown and
described, simply by way of illustration. As will be reaized,
the present disclosure is capable of other and different
embodiments and its scvera) details are capable of modifi-
caliops in various obvious respects, all without departing
from the disclosurc. Accordingly, the drawings and descrip-
tion are to be regarded as illustrative in nature, and not as
restrictive.
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BRIEF DESCRIPTION OF THE DRAWINGS

For a fuller understanding of the nature and the objects of
the presenl disclosure, reference should be made to the
following detailed description and the accompanying draw-
ings in which like reference munerals refer to like elements
and in which:

FIG. 1 is a partially section view, and partially in hlack
diagram form, of an exemplary embodiment of medicament
inhaler including an exemplary embodiment of a canister
state indicating assembly accarding to the present disclos
sure;

FIGS. 2A-2C show enlarged views of various embodi-
ments of diaphragms for use with the inhaler FIG. 1;

FIG. 3 shows an enlarged section view of the diaphragm
in the irhaler of F1G. 1, shown posittoned in a pre-actuated
state;

FIG. 4 shows an enlarged sectian view of the diaphragm
in the inhaler of FIG. 1, shown posilioned in an actuated
slate;

FIG. 5 shows in block diagram form, the exemplary
canister state jndicating assembly of the inhaler of FIG. I,

FIGS. 6-8 show sectional views of an exemplary embodi-
ment of medicament inhaler including varions exemplary
embodiments of a canister state indicating assembly accord-
ing 10 the present disclosure,

FIGS. 9 and 10 show sectional views of exemplary
electrical connections for the embodiments of the canister
state indicating assemblies of FIGS. 7 and 8, respectfully;

FIGS. 11-15 show alternative embodiments of canister
state indicating assembiies constructed in accordance with
the present disclosure;

FIG. 16 shows a cross-sectional view of other exemplary
embodiments of an inhaler and an canister state indicating
assembly according to the present disclosure;

FIG. 17 shows an exploded perspective view of the
inhaler and the canister state indicating assembly of FIG. 16;

FIG. 18 shows a partial cross-sectional view of the inhaler
of FIG. 16 shown with another exemplary embodiment of a
sleeve member constructed in accordapce with the present
disclosure, and a perspective view of the sleeve;

FIG. 19 illustrates an onentation mechanism according to
one exemplary embodiment of the present disclosure;

FIGS. 204 and 208 illustrate an exemplary embodiment
of a switch assembly for use as part of a canister state
indicating assembly of the present disclosure;

F1G. 21 illustrates another exemplary switch assembly
according to the present disclosare;

FIG. 22 illustrates a further exemplary switch assembly
according to the present disclosure;

F1G. 23 illustrates yet another exemplary switch assembly
according to the present disclosure;

FIG. 24A illustrates an exemplary embodiment of a
display of the present disclosure for use as part of a canister
state indicating assembly; and

FIG. 24B illustrates another exemplary embodiment of a
display of the present disclosure for wse as part of a canister
state indicating assembly.

DETAILED DESCRIPTION OF EXEMPLARY
EMBODIMENTS

An exemplary inhaler embodying the disclosure is shown
in FIG. 1. That illustrated inhaler is a pneumalic force
balance breath-activated inhaler of the general type shown in
U.S. Pat. No. 5,447,150, but further includes a canister
indicating assembly 700. Assembly 700 as indicated in
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general form in FIG. 1; detailed exemplary forms of assem-
bly 760 are shawn in FIGS. 5-8 described below.

In the arrangement shown in F1GS. 1-4, the inhalation
device 400 consists of a main body, or housing, 402 which
extending along an axis X-X and is generally cylindrical in
cross section, with a mouthpiece section 405 at one end and
an end cap 407 housing air inlets 420 at the other end, A
known type of metered dose acrosel medicament dispensing
container 25 of generally cylindrical shape extends along an
axis Y-Y and is housed within the main body of the device.
The aerosol medicament dispensing container has a stem 40
which contains an aerosol dispensing valve {not shown). The
stem 40 is supported in a stemblock 41 extending from the
housing 402. The bore 15 is such that it forms an air tight
seal on {lie stem 40 of the aerosol dispensing container 25,
A shoulder 45 limits and locates Lhe position of the stem 40,
which in turn locates the aerosol dispensing container 25 in
position in the housing 402 such that the container 25 is
substantially coaxial with the housing 402, A passage 50
extends from the bore 15, contimuing from the shoulder 45
to inlerconnect with a dispensing nozzle 55.

The opposite cad of the dispensing container 25 is con-
tained within a sleeve 421 of similar cross section to the
housing 402, The longitudinal axis of hoth the sleeve 421
and housing 402 is generally coaxial. The sieeve is in loose
sliding contact with the inner wall of the main body and may
include several rebated grooves 430 in its walls to allow free
passage of air in the main body past the slecve. The sleeve
421 may be held in place by connection with a diaphragm
440 held in connection with the top of the housing 402, as
will now bhe described. Thus, the sleeve 421 ellectively
hangs from the top of the housing.

One cnd of an exemplary molded flexible diaphragm 440
{as shown in FIG. 2A) comprising a rigid disc-like section
441, a flexible generally cylindrical wall section 445 and a
stiffer connector section 447, is fitted around a purpose-
made groove 450 in the sleeve, e.g., by snap-filting. A
further molded Iip 470 on the diaphragm provides a snug fit
{or one end of a compression spring 460. The compression
spring is thus located and free to act on the sleeve. The ather
end of the compression spring is located by an annular
shouider 481 in a predominantly eylindrical flanged insert
480 housed in the top section of the housing 402, This insert
includes a groove 490 inio which the disc-like section 441
of the flexible diaphragm 440 is snap-fitted,

Preferably, the diaphragm 440 is a multimatenal dia-
phragm (as shown in FIG. 2B and FIG. 2C, made by a
multishot molding process wherein a first portion (such as
the disk) is molded in a first step, and a second portion (such
as the flexure and ring) is molded in a second step, and at the
same time honded to the first portion. The diaphragm may
alternatively be molded in a single shot.

With the multimatertal diaphragm configuration shown in
FIG. 2B, a refatively thick disk-portton “A” is molded from
a rigid material (relatively high stifiness), which is particu-
larly resistant io flexural deformation when the closed region
600 is at negative pressure, while the relatively thin flexure
particn “B” is molded from an optimally flexible (relatively
low stiffness) material, permitting high performance. The
relatively thin flexure portion “B” is bonded to the disk-
portion “A" along 2 continnous surface substantially parallel
to the central axis of the diaphragm. FIG. 2C shows another
embodiment of the nultimaterial diaphragm, in which the
disk-partion of the diaphragm 440 includes two layers A'
and B, and one of the twa layers A' and B' is made from a
nigid materia) and the other one is made of a relatively
flexible material.
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The vse of a rigid material for the disk portion of the
diapliragm allows the section's thickness to be reduced
without compromising stiffness of the disk portion, thus
substantially reducing the molding cycle time required. One
of skill in the art will appreciate that the use of equal sections
in a component facilitates optimization and increases the
efliciency of the molding process, In a exemplary form of the
disclosure, the diaphragm is produced in a two-shot molding
process with the disk being molded first, and then the
flexure, 5o that the inner portion of the flexure is adjacent,
and bonds to, the peripheral portion of the central disk.
Alternative methods, such as compression molding of the
llexure onto a rigid insert using vulcanizing materials, or
casting of a silicone rubber onto a rigid insert may also be
used.

The joint between the diaphragm connector section 447
and inner sleeve groove 450 is arranged 1o be air tight and
the shape of the top surface of the sleeve 422 to conform to
the internal shape of the diaphragm such that in the rest
position of the inbaler the two surfaces are in close prox-
imity. and the enclosed space between them very small.

The cylindrical insert 480 is retained in place by the end
cap 407 fitted into the main body of the device. This forms
a chamber 590 between the air inlet slots 420 and ibe rigid
part 441 of the diaphragm. The chamber is provided with
one or more air patliways 580 such that air may pass from
the air inlet slots 420 to the mouthpiece 495. The rigid
disc-like section 441 of the diapliragm also includes a small
valve port 495 which is cormally covered by a valve seal
{flap) 540 housed in a vanc 550 pivolally connected to the
insert 480.

The vane 5§50 in its rest position divides the chamber 590
between the air inlets 420 and the air pathways 580 that link
to the mouthpicce such that it may move from its rest
position by means of a pressure drop between the air mlets
and the mouthpiece. On movement of the vane to the
actuated position ke valve seal {flap) 540 is sufficiently
moved to open the valve port 495. (The vane 550 may be
biased closed by a light spring flexure, a weight or a magnet
not shown.)

As shown i FIG. 1, the end of the housing 402 having a
pivat 500 liss a recess adapted to receive a cam 520 integral
with a dust cap 510 operating on the pivot. The recess further
includes a passage comununicating with a similar passage
melded into the internal wall of the housing 402. A cam-
fellower 530 extending from the lower edge of the inner
sleeve 421 acts on the cam such that when the dust cap is in
the closed position the inner sleeve is forced by the cam-
follower to ils uppermost position.

When the dust cap 510 is rotated to its open pesition, the
cam profile is such that the camfollower is free to move
downwards by an amount sufficient to allow actuation of the
device.

ln its rest position the dust cap 510 is closed, the cam-
follower 530 restrains the inner sleeve 421 in its uppermost
position such that the enclosed space trapped between the
diaphragm 440 and the top surface 422 of the inner sleeve
is al a minimum and the spring 460 is compressed, The valve
port 495 is closed by the vatve seal {flap) 540 and the sleeve
421 is clear of the top of the aerosol can 25 which is thus
unjoaded,

The dust cap is opened rotating the mtegral cam 520
allowing the camfollower 530 to drop by amount DID. The
inner slecve is forced downwards under the action of the
spring 460. As the inner slegve moves downwards the
enclosed volume between the diaphragm 440 and inner
slecve is increased by a linear equivalent amount D'D', less
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than or equal to DID. Since the vaive port 495 js closed this
creates a low pressure volume or near vacuum in the space
6040 [FIG. 3. The effect of the pressure differential between
the enclosed volume 600 and atmospheric pressure is such
that the inner sleeve tends to resist the action of the spring,
As the inner slecve moves downwards it contacts the acrosol
can 25 and begins compression of the acrosol valve (not
shown).

Downward movement of the inner sleeve will continue
until there is a balance of forces between the compressive
force in the spong 460 and resisting forces created by the
pressure differentia) and compression of the serosol valve.
The geometry of \he device is arranged such that this balance
occurs before the aerosol valve has been sufficiently com-
pressed (o actuate it.

A typical aerosol requires from about 20 10 30 Newton's
Torce to actuate. The spring 460 should accordingly provide
a greater force, preferably 10% to 50% greater. '

It may also be possible to arrange for the balance of forces
o take place before the inver sleeve has contacted the
aerosol can, such that the spring force is balanced by the
resisting force produced oil the inner sleeve by virtue of the
pressure diffcrential,

On inhalation by the patient through the mouthpiece 405,
a small pressure diflerential is created across ihe vane 550
which is pivoted towards oue end. The pressure differential
causes the vane to wove from the rest position lo the
actuated position as shown in FIG. 4. The vane and design
of the air passageway 580 in the chamber 599 are such that
in the actuated position air can flow freely from the air inlcls
420 to the patient.

The movement of the vane §50 causes the valve seal (flap)
540 to be moved out of a sealing position with the valve port
495. Opening the valve port atlows air into the gap 600
between the diaphragm and inner sleeve such that the
enclosed space reaches atimospheric pressure. This causes an
imbalance of forces acting on the slecve 421 and coptainer
25. The sleeve and container are thus forced downwards by
the spring 460 resulting in ihe release of a measured dose of
medicament through the dispensing nozzle 55 and into the
mouthpiece at the same lime as the patient breathes in. Thus
the paticnt inhales air with a metered dose of medicament.

After the inhalation of the dose by the paticat, the dust cap
510 is retumed to its closed position. This rotates the cam
520 and causes the camfollower 530 to be forced upwards.
This in turn acts on the inner sleeve 421 moving it upwards
to compress the spring 460 and close the gap 600 between
the diaphragm and inner sleeve top surface 422, This forces
air out of the enclosed space 600 which escapes through the
valve port 495 lifting the valve seal (flap) 540. Since the
valve seal (flap) is only lightly biased to its closed position
it presents litile resistance to air flow out of the enclosed
space. The aerosol can is frec to return to the rest position
under the action of ils own aeroscl valve spripg.

Prior 1o use, 2 user loads the aerosol dispensing canister
25 into the housing 402, The aerosol canister 25 may be
loaded by providing a coarse threaded screw in the housing
402, for example about the line I-1. When part of the housing
402 has been unscrewed, the aerosol canister 25 can be
mserted. The housing 402 can then be replaced locating the
inner sleeve over the top end of the capister 25 can, and the
device 400 is ready for vse. The device 400 could allemna-
tively be mannfaciured as a sealed unit.

The device may be provided with means to provide a
regulated air flow ta the user or inhaler. Thus a sonic device,
e.g, a reed, may be provided which sounds when the
inspired air flow is grealer than a pre-set level, e.g., above 30
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to 50 litres per minute. The sonic device may be located in
the monthpiece 95 or helow the air inlet 420. The sound
produced warns the patient to breatne at 2 lower rate.

The device may also be provided with a means such that
it will not operale below a certain pre-determined air fow
rate, e.g., 10 to 30 liters per nunute. In one embodiment the
vane 550 will be binsed by a spring such that the predeter-
mined mimmum air flow is necessary for it to move 1o its
actuated position and enable the valve seal fo open.

The main body of a dispensing device, as described in the
above embodiment of this disclosure is preferably manufac-
tured from 2 plastic such as polypropylene, acetal or molded
polystyrene. It may however be manufactured from metal or
another suitable material.

In a exemplary form, the canister state indicator assembly
700 includes the elements shown in FIG. 5. The canister
state indicator 700 s described below for use with an inhaler
of the form shown in FIGS. 1-4 described helow, but as wili
be apparent to those of skill in the art, con be readily adapted
ta ather inhaler forms.

In FIG. 5, the exemplary canister state indicator 700
includes the following serially connecied blacks: switch
702, counter 704, first memory 7064, second memory 70613,
decoder 708, driver 710, display 712, and battery (power
supply) 714. In the illustrated embodiment, elements 704,
7064, 7061, 708, 710 and 712 are all connected to and
powered by hattery 714. As illustrated in FI1G. 5, bavtery 714
is a unitary element, bui in vanous forms of the disclosure,
battery 714 may comprise mote than one battery, each
powering one or more distinct ones of elements 704, 7064,
7068, 708, 719 and 712. Preferably, elements 704, 7064,
7068, 708, 710 and 712 are in the form of one or more
application specific integrated cirenits (ASICS) although
those various circuit elements may have other conventional
forms. Switch 702 is a device that is responsive lo relative
motion between 1he aerosol can (or canister) 25 and a nozzle
in stem 40, for penerating a short circuit hetween two
giectrodes, providing an “event” signal 1o counter 704.

In a exemplary form of the disclosure, the “event” is the
dispensation of a dose. The switch 702 may be activated by
direct axial motion of canister 25, or may be “side mounted”
on the canister, so that as the canister moves axially, an
element extending laterally from the interior of housing 402
causes activation of the switch 702.

The counter 704 is responsive to each event signal, as it
occurs, to increment {or decrement) the counter, resulting in
a count signal representative of the count state of the counter
being stored in first memory T06A. As will be described
below, the counter slate signal is stored also in an oplicnal
(as described below) second memory 706B. The decoder
708 is responsive to the stored counter sigaal (in memory
T06A or, optionally, 706B) to decode the count state signal
to the form of decoder output signal representative of
information to be displayed to a user. In a exemplary form,
decoder 708 processes the counter state signai {as users were
required 1o do in their minds with devices in the prior art) to
determine whether the state of the connter is indicative of the
canister being in a “safe”, “cantion”, or “warning” state. In
olher forms of the disclosure, differing numbers of canister
states, e.g., two or four, may be displayed. In the illustrated
embodiment, the three states can be represented in a two hi
hinary signal. The decoder output signal is applied to drive
710 which converts the decoder auiput siznal to tihe appro-
priate corrent and voltage levels to drive the display 714,
which is responsive thereto, to illuminate a green, vellow, or
red LED in accordance with the decoder cutput signal.
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The switcl/counter combination is operative in response
to dose dispensations to increment (or decrement) in
response fo each dose, or actvalion. However, in a exem-
plary form of the disclosure, the driver is adapted w only
illaminate the display for a relatively short time (c.g., 10
seconds) after the occurrence of & different evemt, for
example, closure of a switch (not shown) responsive to a
mechanical motion (e.g., opening of cover 510), or depres-
sion of an “interrognte’” switch (not shown).

The various elements of canister state indicator 700 may
be on different locations in different embodiments of the
disclosure . In cases where elements of assembly 700 are
affixed to canister 25, those elements are supported in a can
sleeve body 720, [preferably, but not necessarily) a one-
piece structure, which is affixed to the canister 25. To
accommodate electrical connections between element of
assembly 700 on the canister 25 and on the housing 402, -
spring-loaded electrodes 722, 724 are preferably vsed to
extend from (he jnner wall of hovsing 402, and contact
electrodes 732, 734 on the other surface of body 720.
Preferably, the contacts on body 720 extend fully about body
720 so thal it is not necessary that the canister have any
particular anguiar orientation.

FIGS. 6-8 illustrate those such embodiments, but those
are exemplary onty; other configurations may be used in
accordance with the disclosure,

In FIG. 6, display 712 is disposed on housing 402 and the
remaming clements of assembly 700 are affixed to the
canister 25, near the nozzle end of that canister. In this form,
the optional second memory 706B is not used. With this
configuration, the canister 25 includes, and keeps with it at
all times, information representative of an accurate number
of doses in (dispersed from) the canister 25. However, the
indicator of the decoded count or signals, i.e., the LEDY's, are
disposed on the housing. This reduces the cost of inhaler
systems where multiple canisters are used, since only a
single display (i.e., one set of LED's } is used for multiple
canisters.

FIG. 7 shows an alternative inhaler system which opti-
mizes the component-saving advantage of the structure of
the inhaler system of FIG. 6. In FIG. 7, the memory 7068
and battery 714 are affixed (via hody 720) to canister 25 and
the remaining elements of assembly 700 are aftixed to
housing 4412, 1n this configurasion, with a canister in place
within housing 402, the counter 704 is incremented (or
decremented) as in the system of FIG. 6, and the state of the
counter is stored in memory 7068 on the canister 23, The
battery 714 resides on the canister 25 and powers the
memory 706B to maintain that signal, even if and when
canister 25 is removed from housing 402. In this embodi-
ment the counter 704 includes a processor 724 to detect
repiacement of the canisier (after remaval) inio housing 402.
Processor 724, upon sensing re-insertion of canister 25 into
housing 402, loads counter 704 with the count signal stored
m memory T06B.

Therealler, actuations of the inhaler (ie., dispeasing of
doses) causes counter 704 to increment (or decrement) its
stored value, which is in tum transferred to memory 7068 on
canister 25, so that the value stored on the canister aceu-
rately represents the number of doses dispensed (or remain-
ing in) canister 25. That number is decoded and processed
into the color-coded “canister state” information, which is
indicated to the user.

FIG. 8 shows anolher embodiment in wlich the bady 720
is in the form of a cylindrical sleeve affixed to the canister
25, between the nozzle end and hase of canister 25. In the
illustrated form of F1G. 8, ihe disposition of components is
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the same as for the embodiment of FIG. 7, but other
configurations, such as that shown in FIG. 6 may be used.
The sleeve structure of bedy 720 pravides a refatively large
elongated structure, permitting casy assembly of electrical
contacts between components on body 720 and components
of housing 402,

In the canfiguration of FIGS. 7 and 8, only a single battery
is used, which is canister-mounted. When the canjster is
positioned in housing 402, the battery is electrically coupled
to provide power, in addition to memory 7068, to the other
components of assembly 700, In other forms of the disclo-
sure, battery 714 may include a first battery in body 720 and
a second baltery on housing 402.

FIGS. 9-10 show detailed exemplary electrical contact
configurations for the embodiments of FIGS. 7 and 8 respec-
tively, differing in that the eleryents 704, 7064, 708, 710,
712, and 724 are on the “mouthpiece™ side of the housing
402. The body 720 in those figures includes a molded
protrusion 728 which is disposed to interferingly engage an
operative portion of swilch 702 cxtending from the inuer
surface of housing 402, as the canister 25 maves axially
during a dose dispensing or actuation event. Such interfering
engagement provides the signal to cause counter 704 to
increment (or decrement). For simplicity, only two conduc-
tive strips 732, 734 are shown on body 720, and only a single
connector 722 (for electrically coupling to a conductive strip
on body 720, are shown in FIGS. 9 and 10. Any number of
such connections can be implemented. With the refatively
elongated body 720 of FIG. 10, there is ample space for
many such connections.

While the above embediments all disclose LED’s for the
displays (with associated drivers), other embodiments of the
disclosure may inctude in addition, or atternatively, pulti-
digit displays (such as multidigit liquid crystal displays
{(LCDs} or LED’s}, which indicate signals representative of
the number of doscs dispensed (or remainicg in) a candster.
Moreover, yet other embodiments may indicate directly to a
user, a visible signal (such as a flashing light) indicative of
the occurrence of an actuation.

While the above described embodiments disclose user-
viewable displays that are responsive to an event other than
dispensing of a dose, such as opening of a cover, other
embediments may provide similar displays in response 1o
detection of a dose dispensing eveut,

FIGS. 11-15 show alternative iphaler configurations
embodying various forms of the disclosure. In FIGS. 11 and
12, the entire indicator assembly 700 is disposed on the
housing 402, In FIG. 13, a memory 796A is canister-
mounted, but is of a type that retains infonnation afier power
is removed.

h1 FIG. 16, the inhaler includes a can sleeve 802 attached
to the canister 25, and an indicator unit 804, whicl includes
the counter and the display, allixed to the housing 402. FIG.
17 shows an exploded view of the inhaler in FIG. 16. A
switch 806, an identification (1) chip 808 (for example a
radio frequency identification (RFID) chip, or another form
of readuble devicc), and a component-beasing printed circuit
board {(PCB} 810 are attached to the can sleeve 802. In a
exemplary form, the indicator unit 804 includes a from
plastic housing 812, a rear plastic housing 814, a battery
816, a liquid crystal display (LCD} 820, a component-
bearing printed circuit board (PCB) 822, and contacts 826,
The contacts 826 are used {o connect 10 the canister-mounted
PCB 810 and ID chip 808 wheu the canister 25 15 in the
housing 402. The housing-mounted PCB 822 is configured
will a tmicropracessor, which reads the information stored in
the ID chip 808 through the contacts 826, and is responsive
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to that information, 1o recognize and accept the caister 25
to be used with the housing 402. The microprocessor also
counts and saves the number of doses that have been taken
in response to the “on” and “off” actuations of the switch

.806. In this embodiment, there is no memory on the can

sleeve 802 (or canister). Other cmbodimenis may have
memory on the sleeve {or canister).

The LCD display 820 indicates the recognition of the
canister 25 by the housing 402 and the state of the canister
25 as a result of dose delivery actions. The front housing 812
and the rear housing 814 are preferably welded together by
ultrasonic cucrgy. The indicator unit 804 is preferably snap-
fitted to the housing 402,

The ID chip 808 is configured with a unique machine-
readable code to identify the canister 23, In the exemplary
form of the disclosure, only when {he indicator unit 804 ou
(e housing recognizes the ID code of an assaciated canjster,
can the liousing be used with that canister, otherwise, the
counter will show “empty” or “error” information on the
LCD, so that the user can know that be put the wrong
canister in the housing. Only one canister maiches with one
housing. This ensures that the dose number saved in the
memory in the microprocessor on the housing indicates the
exact number of doses that bave been taken frons (or remain
in) the canister. The 1D clup also can be adapted for storage
o[ additiona} information, e.g,, indicative of the type of the
drug in the canister, the expiry date, the number of doses,
efe.

Both the sleeve 802 and the indicator unit 804 have
coutacts, so that the indicator unit 804 can read the ID of the
canister 25 through contacts on the sleeve 802 and the
indicator unit 804. The contacts 830 on the slecve 802 and
the contacts 826 on the indicator unit 804 are connected
when the canister 25 is loaded in the housing 402, as shown
in FIG, 18. Preferably, one sct of the conlacts 826 and
contacts 830 attached 1o the housing or the sleeve, and the
other sct of the contacts 826 and contacts 830 arc spring-
Ioaded contacts. In the illustrated embodiment of FIG. 18, in
order 1o ensure that every time the canister 25 is loaded into
the housing 462, the contacis 830 and 826 are connected, the
canister 25 is provided with alignment ribs 834 and the
housing 402 defires alignment rccesses to receive the ribs
834, as shown in FIG. 1%. In an aliernative forw, the contacts
830 are provided with circular shapes on the outer surface of
the sleeve 802, as shown in FIGS. 14 and 15, so that, even
withowt an orientation mechagism, effected by the aligument
ribs and recesscs, the contacts 830 an the sleeve 802 can
always be cantact with the contacts 826 on the indicator unit
§04.

FIGS. 20-23, show several swilch mechanisms, which can
be used with the present disclosure. One of skill in the art
should understand that the switch desiga is not limited to the
embodiments described herein, and that other switches in
the art also can be used with the present disclosure. FIGS.
20A and 208 show oue exemplary design of the switch
assembly. The switch includes two contacts 850.A and 8508
atiached te the bottom of the sleeve 802, as shown in FIG.
20A. The contacts 850A and 850B are spaced apart from
each other. An electrically conductive bridge 852, as shown
in FIG. 20B, is mounted to the housing at 2 position under
e two contacts 850A and 850B. When the canister 25 with
the sleeve 802 is pressed down, the two contacts 8504 and
8503 are clectrically connccted by the bridge 852. This
closes the switch, which in turn cavses the counter 1o count
one more dose dispensed (or one less dose remaining).
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When the canister 25 is released, the contacts 850A and
850R will be spaced apart from the bridge 852 and relurn to
the open state.

[1G. 21 illustrates another exemplary swilch, which
includes contact 860A mounted on the indicator unit 804,
and contact 8601 monnted on the sleeve 802, In a released
condition, the contacts 860A and 860R are not in the same
jevel and are not in contact with each other (not shown in the
figures). When the canister 25 is pressed down so 2s to
administer a dose, the contact 8608 on the sleeve 802 is in
contact with the contact 860A on the indicator unit 804, as
shown ta FIG. 21, and the switch is closed, which causes the
counier to increase (or decrease) one unit. When the canister
25 is released, the switch returns to the open stafe.

FIG. 22 lustrates a further cxemplary switch, which is a
relative movement switch, As shown in FIG. 22, the switch
includes an electrically conductive track 870 mounted on the
sleeve 802. The electrically conductive track 870 is charac-
terized by a linear resistance. Two contacts 872 and 874,
which are electrically coupled to the indicalor unit 804, are
placed on the track 870, As the canister 25 moves vp and
down, the length of the electrically conductive track 870
between the two contacts 872 and 874 varies, and in
response to the change in length of the track between the two
conlacts 872 and 874, the resistance between the two con-
tacts 872 and 874 will also change. The indicator unit 804
further includes a circuit to measure the change in resistance
belween the two contacts 872 and 874. If the change in
resistance equates to a predetermined value, corresponding
to the point of iravel of the canister al which the canister
dispenses medication, the counter in the indicator unit 804
will increment (or decrement) one unit, indicating that the
patient has taken one dase.

FIG. 23 shows a yet another exemplary switch, which is
an inductive switch, The switch includes an inductive feld
generator 880, which is mounted on one ol the indicator unit
804 and the can slecve 802, and a detector 832, which is
mounted on the other of the indicator unit 804 and the can
sleeve 802 and is adapted to inferfere with the ficld gener-
ated by the generator 880. The inductive field is character-
ized by a range, as schematically indicated by the circle in
FIG. 23. As the canister 25 moves up and down, the detector
882 moves into and out of the range of the inductive field.
The change of the state of the detectar 832 (in or out of the
field) will indicate a dose has been taken, and the indicator
of the counter will increment {or decrement) one unit.

In one exemplary fonn, o liquid erystal display (LCD) on
the indictor unit shows the state of the canister, as shown n
FIGS. 24A and 24B. LEDs could also be used to identify the
state of the canister, such as the red-yellow-green configu-
ration deseribed above.

FIG. 24A shows a tliree-segment display system consti-
tuting a container state indicator 900 and including a graphic
display device having an outline canister icon consiituling
an outer feld 901 having an inner void region 202 and a
medicament icon 903 coastiluting a medicament field dis-
posed within the inner void region 902 of the outer field $01.
The illustrated format provides, for example, an “all black™
{or “filled") medicament icon (segment 2) and an oullined
canister icon (segment 3} when segments 2 and 3 are “on”,
indicative a safe state where the canister contains more than
X1 doses of medicament, where X1 is a predetermined
number. The display provides an outlined canister icon
(segment 3) when only segment 3 ig on, {that 13, when
scgment 3 is “on” and segment 2 is “ofl”)) indicalive a
warning state where the canister contains less than X1 does
of medicament.
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F1G. 24B shows an alternative fonr-segment display sys-
iem, coustituting a container state 950 indicator including a
graphic display device having an outline canister icon con-
stituting an outer field 951 having an inner void region 952
and a first and second medicament icon 953 and 934
respectively, constituting first and second medicament fields
disposed within the inner void region of the outer field. The
lustrated format provides, for example, an “ail black” (or
“filled"”y medicament icon (segments 2 and 3) and an out-
lined canister icon (seament d) when segments 2, 3 and 4 are
“on”, indicative a “sale” state where the canister contains
more than X1 does of medicament, where X1 is a first
predetermined number. The display provides a black out-
lined canister icon (segment 4) with black partial content {or
“half-filled") medicament icon (segment 3) when segments
3 and 4 are “on”, indicalive a “cantion” state where the
canister contains fewer than X1 does of medicament, but
more than X2 doses of medicament, where X2 is a second
predetermined pumber, which is smaller than X1. The
display provides an outlined canister icon (segment 4) with
no content (or “erapty”) medicament icon when only seg-
ment 4 is “on”, indicative a “warning” siate where the
canister contains fewer than X2 does of medicament.

In other embodiments different multi-segment displays
may be used to indicate the canister state with more granu-
larity.

The housing of the dispenser requires washing to avoid
clogging of the stem block. To remind the patient to wash the
dispenser, the 1.C1 further inclndes a wash indicator, indi-
cated a5 segment 1 in FIGS. 244 and 24B, which will tum
on afier a predetermincd number of doses have becn taken.
Other forms of display icon configurations may be used fo
indicate the state of the canister and to remind the patient to
wash the dispenser can be nsed.

In one embodiment, the dispenser further includes a
mechanism (status button 900 in FIG. 16) 1o activate the
LCD to show the canister state information for a relatively
short time after each dosc is taken. In that form, the
dispenser further includes a status bution, which controls the
L.CD. In another embodiment, {he patient can check the
status of the canister any time by pressing the status button
to switch on the LCD. 1n 2 exemplary form of the disclosure,
after a short time, the LCD antomatically turns off to
conserve hatlery energy.

The devices of the present disclosure are intended for nse
with any mammal that may experience the henefits of the
disclosure. Foremost among such mamumals are humans,
allhough the disclosure is not intended to he so limited, and
is applicable to veterinary uses. Thus, in accordance with the
disclosure, “mammals” or “mammal in need” include
humans as well as pon-human mammals, particulady
domesticated animals including, without limitation, cats,
dogs, and horses.

The devices may be used for any drug formulation which
may be advantageously administered to the lung or nasal
passages in an mammal, to cure or alleviate any illness or its
symptoms. A wide variety of medicaments, bioactive active
substances and pharmaceutical compositions may be
inclnded in the dosage forms of the present disclosure.
Exanmples of useful drugs include ace-ishibitors, acne drugs,
alkaloids, amino acid preparations, anabolic preparations,
analgesics, anesthetics, anfacids, anfianginal drugs, anti-
anxiety agents, anti-arthythmias, anti-asthmatics, antibiot-
ics, anti-cholesterolemics, anh-coagnlants, anti-convulsants,
anti-depressants, anti-diabetic agents, anti-diarrhea prepara-
tions, antidofes, anti-emetics, anti-histamines, anti-hyper-
tensive drugs, anti-inflammatory agents, anti-iipid agents,
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anti-manics, anti-nauseants, apti-nagseants, anti-neo plastics,
anti-obesity drugs, anti-parkinsonism agents, anti-psychot-
ics, anli-pyretics, anti-thenmatic agents, anti-spasmodics,
anti-stroke  agents, anti-thrombotic  drugs, anti-thyriod
prepacations, anti-tumor drugs, anti-tussives, anti-ulcer
agents, anti-uricemic drugs, anti-viral drugs, appetite stimu-
lants or suppressants, biological response modifiers, blood
modifiers, bone metabolism regulators, cardiovascular
agents, central nervous system stirnulates, cerebral dilators,
cholinesterase inhibitors, contraceplives, coronary dilatars,
cough suppressants, decongestaats, dietary supplements,
diuretics, DNA and genetic modifying drugs, dopamine
receptor  agonists, endometriosis managemen! agents,
enzymes, erectile dysfunction therapies, crythropoietic
drugs, expectorants, fertility agents, gastroiulestinal agents,
homeopathic remedies, Lormones, hyper- and hypo-glyce-
mic agents, hiypercalcemia and hypocalcemia management
agents, hypnotics, imnusomoditlaters, immunosuppres-
sives, ion exchange resins, laxalives, migraine preparations,
motion sickness treatments, mucolytics, muscle relaxants,
neuromuscular - drugs, obesity management  agents,
osleoporosis preparations, oxytocics, parasympatholytics,
parasympathomimetics, peripheral vasodilators, prostaplan-
dins, psychotherapeutic agents, psycho-tropics, stimulants,
respiratory agents, sedatives, smoking cessation aids, syto-
pathalytics, systemic and npon-systemic anti-infective
agents, terine relaxants, thyroid and anti-thyroid prepari-
tions, tranquilizers, tremor preparations, urinary tract agents,
vasaconsirictors, vasodilators, and combinations thereof,

The disclosure may be embodied in other specific forms

without departing from the spirit ar essential characteristics
thereof. The present embodiments are therefore to be con-
sidered in all respects illustrative and not restrictive, the
scope of the disclosure being indicated by the appended
claims rather than by the foregoing description, and all
changes which come within the meaning and range of
equivalency of the claims are therefore intended to be
cmbraced therein.

What is claimed is:

1. A medicament inhaler assembly, comprising:

@ housing defining a central void region disposed alony a
central axis;

a medicament container having an internal medicament
containing reservoir, and exlending along a container
axis, and having at one cnd thereof, a dispensing port
extending along said central axis, said dispensing port
being coupled to said medicament containing reservoir,
said medicament conlainer containing a medicament
disposed in said medicament containing reservoir, said
inedicament being in the form of 2 plurality of doses;

a dispensiog means for dispensing said medicament from
said medicament container, wherein in response {0 4
user-induced motion said medicament container traps-
lates refative 1o said housing in a first direction along
said centra] axis causing said medicament to be dis-
pensed from said dispensing port;

an identification means for identifying said medicament
container, said identification means configured for pre-
senting information indicative of an identity of said
centainer, wherein if said identity of said container is
associated with said housing a first identifier is sent,
and if said identity of said container is not associated
with said housing a second identifier is sent;

a sleeve atlached to said medicament container, wherein
said identification means is attached to sajd sleeve,

a detector attached to said housing and adapted to delect
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means when said container is disposed in said central
void region of said housing, wherein when said iden-
tification means sends said first identifier said detector
generates a valid signal in response and when said
identification means sends said second identifier said
detector sends an invalid signal; and

a container state indicator assembly attached 1o said

housing and said container, said confainer state indica-
tor assembly including a detection means adapted for
detecting a medicament dispensing motion of said
medicament container relative to said housing, said
container state indicator assembly further including a
signaling means adapted for generating a signal indica-
tive of 2 state of said medicament container.

2. The asscmbly according to claim 1, wherein said states
of said medicament container include a first state and a
second state. .

3. The assembly according 1o claim 2, wherein said first
slate is indicalive of said medicament containing reservoir
containing at least a first predetermined number of doses,
and said second state is indicative of said medicament
conlaining reservoir containing less than said fiest predcter-
mined number of doses,

4. The assembly according to claim 3, wherein said
container state indicator assembly iucludes a graphic display
device having an outer ficld with an inner void region and a
medicament field disposed within said inner void region,
wherein  when sajd medicament containing reservoir
includes at least said first predetermined number of doses
said outer field and said medicament field arc both turned on,
and when said medicament containing reservoir includes
less than said first predetermined number of doses ouly said
outer field is turned on.

5. The assembly according to claim 4, wherein said outer
field is container-shaped.

6. The assembly according to claimn 4, whercin said outer
field has a rectangular shape.

7. The assembly according to claim 4, wherein said outer
field has a triangular shape.

8. The assembly according io clim 1, wherein said
medicament container has oue of at least three states.

9. The assembly according to claim 8, wherein said three
states include a first state, a second state and a third state,
wherein said first state is indicative of said wedicament
containiug reservoir containing at least a first predetermined
number of doses, said second state is indicative of said
medicament containing reservoir containing fewer than said
first predetermined number of doses but more than a second
predetermined munber of doses, said second state being a
caution state, and said third state is indicative of said
medicament containing reservoir containing fewer than said
sccond predetermined number of doses.

10. The assembly according to claim 9, wherein said
container siate indicator assembly includes a graphic display
device having an outer field defining an inner void region,
and first and second mexdicament fields disposed within said
inner void region of said outer field, wherein when sajd
meclicament containing reservoir includes at least said first
predetermined number of doses said outer field and said first
and second wedicament felds are all tumed on, when said
medicament containing reservoir includes less than said first
predetermined nunber of doses and more than said second
predetermined number of doses said owter field and said first
medicameat field only arc turned on, and when said medi-
cament containing reservoir includes less than said second
predetermined number of doses only said outer field is
turned on.

4
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11, The assembly according to claim 10, wherein said
onter ficld is conlainer-shaped.

12. The assembly according 1o claim 10, wherein said
outer field has a rectangular shape.

13. The assembly according lo claim 10, whercin said
outer field has a tnangular shape.

i4. The assembly according to claim 1, wherein said
container is an aerosol conlainer.

15. The assembly according io claim 14, wherein said
medicament is selected from a group consisting of ace-
inhibitors, acne drugs, alkaloids, amino acid preparations,
anabolic preparations, analgesics, anesthetics, antacids, anfi-
anginal drugs, anfi-anxiety agents, anti arrhythmias, anti-
astlunatics, antibiotics, anti-cholesterolemics, anti-conagu-
lants, anti-convulsants, anti-depressants, anti-dinbetic
agents, anti-diarthea preparations, antidotes, anti-emetics,
anti-histamines, anti-hyperensive drigs, anti-inflammatory
agents, anti-lipid agents, anti-manics, anti-nauseants, anti-
nauseants, anti-neoplastics, anti-obesity drugs, anti-parkin-

sonism agents, anti-psychotics, anti-pyrelics, anti-rheumatic 2

agenls, anti-spasmodics, anti-stroke agents, anti-lhrombotic
drugs, anti-thyried preparations, anti-mmar drugs, anti-ius-
sives, anti-ulcer agents, anfi-uricemic drugs, ant-viral
drugs, appetite stimulants or suppressants, biological
response modifiers, blood modifiers, bone metabolism regu-
lators, cardiovascular agents, central nervous system stimu-
lates, cerebral dilators, cholinesterase inhihitors, contracep-
tives, coronary dilators, cough suppressants, decangestants,
dietary supplements, diuretics, DNA and genetic madifying
dmgs, dopamine receptor agonists, endometriosis manage-
ment agents, enzymes, crectile dysfinction therapies, eryth-
ropoietic drugs, expectorants, fertility agents, gastrointesti-
nal agents, homeopathic remiedies, hormones, hyper- and
hypo-glycemic agents, hypercalcemia and hypocalcemia
managerent agents, hypnotics, immunomodulators, immu-
nosappressives, jon exchange restns, laxalives, migraine
preparations, motion  sickness treatments, nmcolytics,
muscle relaxants, neuromuscular drugs, obesity manage-
ment agents, osteoporosis preparations, oxytocics, parasym-
patholytics, parasympatliemimetics, peripheral vasodifators,
prastaglandins, psychotherapeutic agents, psycho-tropics,
slimnlants, respiratory agents, sedatives, smoking cessation
aids, sympathelytics, systemic and non-systemic anti-infec-
tive agents, terine relaxants, thyroid and anti-thyroid prepa-
rations, tranquilizers, tremor preparations, urinary tract
agents, vasoconstrictors, vasodilators, and combinations
thereof,

16. The assembly sccarding to claim 1, wherein said
identification means inclndes an RFID device.

17. The assembly according to claim 1, wherein said
detector is coupled to said identification means by a spring-
loaded contact assembly, said spring-loaded contact assem-
bly including fixed contacts attached to one of said housing
and said medicament container, and including spring-loaded
contacts aftached to the other of said housing and said
medicament container.

18. The assembly according o claim 1, wherein said
container state indicator assembly is coupled to said medi-
cament container hy a spring-loaded conlact assembly, said
spring-loaded contact assembly including fixed contacis
attached to one of said housing and said medicament con-
tainer, and including spring-loaded contacts attached to the
other of said housing and said medicament container,

19. The assembly according to clam 1, wherein said
deteclor includes n display for indicaling said valid or
invalid signal generated by -aid detector,
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20. The assembly according to claim 1, wherein said
container sfale indicator assembly includes a display for
indicating sa3d signal generated by said container stote
indicator assembly,

21. The assembly according to claim 20, wherein said
display is a liguid crystal display (LCD).

22. The assembly according to claim 20, wherein saxd
display includes a light emitting dicde {LLED) device.

23, The assembly according to claim 20, wherein said
display includes a switch, which turns on said display in
response to said nser-induced motion of said medicament
container relative to said housing and then tumns off said
display after a relatively short period of time.

24, The assembly according to claim 20, wherein said
display includes a switch with a contral button accessible
from an external surface of the assembly, wherein said
switch turns on said display when a user depresses said
control button wnd then turns off smd display afler a rela-
tively short period of time.

25. The assembly according to claim 20, wherein said
display includes a graphic display and a numeric display.

26. The assembly according to claim 1, wlerein said
sleeve is located proximate said dispensing port.

27. The assembly according fo claim 1, wherein said
slecve is located at or near an intermediate partion of said
coniainer.

28. The assembly according 1o claim 1, wherein said
sleeve includes at least one longitudinal rib and said housing
defines at least one groove for receiving said al least one
longitudingl rib to maintain a desired alignment of said
medicament container in said housing.

29. The assembly according to ¢laim 1, wherein said
conlainer state indicator assembly includes a memory device
{or saving the state of snid medicament container,

30. The assembly accarding to claim 1, wherein said
condainer slale indicafor assembly includes a swilch assem-
bly operatively connected to said medicament container and
sail honsing, and a counter for counting the number of doses
dispensed from soid medicament container, wherein said
medicament dispensing metion activates said switch assem-
bly, which in tumn activates said counter to count one unit.

31. The assembly according to claim 30, wherein said
switch assembly includes a substantially U-shaped electri-
cally conductive track attached 1o one of said medicament
container and sad housing, and two contacts altached to the
other of said medicament container and said housing and
electrically connected to said track, wherein a dispensing
movement of said medicament container relative to said
hausing causes the lengih of said track between said two
contacts to change, that in turn activates said counter fo
count one unit.

32. The assembly according to claim 30, wherein said
switch assembly includes an inductive field generator
attached to one of said medicament conmainer and said
housing, and an inductive detector attached 1o the other of
said medicament container and said housing, wherein said
inductive detector senses a movement of said inductive field
generalor relative to said inductive detector, and in turn
aclivaies said connter to connt one wnit.



REIVINDICACIONES

1. Un montaje de inhalador de medicamento que comprende:

una carcasa (402) que define una regién vacia central

dispuesta a lo largo del eje central;

un recipiente para medicamento (25) que tiene un
reservorio interno que contiene medicamento, y que se
extiende a lo largo de un eje de recipiente, y gque tiene en
un extremo de éste, un puerto de suministro (40) que se
extiende a lo largo de dicho eje central, dicho puerto de
suministro (40) estd acoplade a dicho reservorio que
contiene medicamento; dicho recipiente para medicamento
(25) contiene un medicamento colocado en dicho reservorio
que contiene medicamento, dicho medicamento estd en 1la

forma de una pluralidad de dosis;

medios para sostener (41) dicho recipiente para
medicamento (25) dentro de dicha regién central vacia con
diche eje de recipiente sustancialmente coaxial con dicho
eje central, por medio del cual el movimiento inducido por
el usuario en una cantidad predeterminada de dicho
recipiente para medicamento (25) con relacién a dicha
carcasa {402} en una primera direccidén a lo largo de dicho
eje central origina que dicho medicamento sea suministrado

desde dicho puerto de suministro (40);

medios de identificacidén (808) para identificar dicho
recipiente para medicamento (25) unidos a dicho recipiente,

dichos medios de identificacidén configurados para presentar
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informacién indicativa de una identidad de dicho recipiente
{25), dicha identidad esta asociada con dicha carcasa

(402) ;

un detector (804) unido a dicha carcasa (402) para
detectar dicha informacién presentada desde dichos medios
de identificacidén (808) cuando diche recipiente (25) esta
dispuesto en dicha regidén central wvacia de dicha carcasa
(402), y para generar una seflal valida cuando dicha
informacidén presentada detectada <corresponde a dicha
informacién de identidad asociada con dicha carcasa (402),

y de otra forma una serial invalida; y

un montaje con indicador de estado de recipiente (700)
unido a dicha carcasa (402) y dicho recipiente (25), dicheo
indicador de estado de recipiente incluye medios de
deteccidén (702) para detectar movimientos del suministro de
medicamento de dicho recipiente de medicamento (25) con
relacidén a dicha carcasa (402), dicho montaje con indicador
de estado de recipiente (700) incluye ademas medios de
sefial (708, 710, 712) para generar una sefal indicativa del

estado de dicho recipiente.

2. El montaje de acuerdo a la reivindicacidn 1, en donde
dicho estado de dicho recipiente para medicamento (25)

incluye un primer estado y un segundo estado.

3. El montaje de acuerdo con la reivindicacidén 2, en

donde dicho primer estado es indicativo de dicho reservorio



que contiene medicamento gque contiene al menos un primer
nimero de dosis predeterminado y dicho primer estado es un
estado seguro, tal que dicho reservoric que contiene
medicamento incluye una cantidad satisfactoria de dosis, vy
un segundo estado indicativo de dicho reservorio de
medicamento que contiene menos que dicho primer numero de
dosis predeterminado, dicheo segundo estado es un estado de
prevencidn, tal que dicho reservorio que contiene
medicamento incluye menos que una cantidad satisfactoria de

dosis.

4. Un montaje de acuerdo con la reivindicacidén 3, donde
dicho indicador de estado de recipiente (700) incluye un
dispositivo de pantalla grafica que tiene un campo exterior
con una regién interior vacia y un campo de medicamento
colocade dentroc de dicha regidén vacia interior, donde
cuando dicho reservorio que contiene medicamento incluye al
menos un primer ntmero predeterminado de dosis, dicho campo
exterior y dicho campo de medicamento estan prendidos, pero
cuando dicho reservorio que contiene medicamento incluye
menos que dicho primer ndmero predeterminado de dosis se

prende solamente dicho campo exterior.

5. Un montaje de acuerde con la reivindicacién 1, en
donde dicho recipiente para medicamento (25) se caracteriza

por al menos tres estados.

6. Un montaje de acuerdo con la reivindicacidén 5, en
donde dichos tres estados incluyen un primer estado, un
segundo estado y un tercer estado donde dicho primer estado

es indicativo de dicho reservorio gue contiene medicamento
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gue contiene al menos un primer nuimero predeterminado de
dosis, dicho primer estado siendo un estado seguro, tal que
dicho reservorio que contiene medicamento incluye wuna
cantidad satisfactoria de dosis, dicho segundo estado es
indicativo de dicho reservorio que contiene menos que dicho
primer numero predeterminado de dosis pero mads que un
segundo numerc predeterminado de dosis de dicho segundo
estado siendo un estado de precaucidn, dicho segundo nimero
predeterminadoc de dosis siendoc menos que un numero
satisfactorio de dosis de dicho tercer estado indicativo de
dicho reservorio que contiene medicamentc gue contiene
menos que dicho segundo numero predeterminado de dosis,
dicho tercer estade es un estado de advertencia, dicho
primer numero predeferminade de dosis siendo mayor que

dicho segundo numerc predeterminado de dosis.

7. El montaje de acuerde con la reivindicacidén 6, en
donde dicho indicador de estado de contenedor (700) incluye
un dispositivo de pantélla grafica gue tiene un campo
exterior que define una regidén interior wvacia, y un primer
y segundo campos de medicamentos dispuestos dentro de dicha
regién vacia de dicho campo exterior, donde dicho
reservoric que contiene medicamento cuando incluye al menos
un primer numero predeterminado de dosis estan todos
prendidos dicho campo exterior y dichos primeros y segundos
campos de medicamentos, pero cuando dicho reservério que
contiene medicamento incluye menos que un primer numeroc
predeterminado de dosis y mas que el segundo numero
predeterminado de dosis solamente estdn prendidos dicho
campo exterior vy dicho primer campo de medicamento, Vy

cuando dicho reservorio que contiene medicamento incluye
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menos gque dicho segundo numero predeterminade de dosis

solamente se prende dicho campo exterior.

8. Un montaje de acuerdo con la reivindicacién 4 o 7, en

donde dicho campo exterior es en forma de recipiente.

9. Un montaje de acuerdo con la reivindicacidén 4 o 7, en

donde dicho campo exterior tiene una forma rectangular.

10. Un montaje de acuerdo con la reivindicacién 4 o 7, en

donde dicho campo exterior tiene una forma triangular.

11. Un montaje de acuerdo con la reivindicacién 1, en

donde dicho recipiente es un recipiente para aerosol.

12. Un montaje de acuerdo con la reivindicacién 11, en
donde dicho medicamento se selecciona de un grupo que
consiste de inhibidores de manchas, drogas para el acné,
alcaloides, preparaciones de aminoacidos, preparaciones de

anabdélicos, analgésicos, anestésicos, antiicidos, drogas

antianginales, agentes anti-ansiedad, anti-arritmicos,
anti-asmaticos, antibidéticos, anti-colesterolémicos,
anticoagulantes, anti-convulsionantes, anti-depresivos,
agentes anti-diabéticos, preparaciones anti-diarrea,

antidotos, anti-eméticos, anti-histaminicos, drogas Anti-
hipertensivas, agentes anti-inflamatorios, agentes anti-
lipidicos, anti-maniacos, anti-nauseas, anti-neoplasicos,
drogas anti-obesidad, agentes anti-parkinsonisme, anti-
sicétices, anti-piréticos, agentes anti-reumdticos, anti-
espasmdédicos, agentes anti-ataque, drogas anti-trombéticas,

preparaciones anti-tiroides, drogas anti-tumorales, anti-
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tusivos, agentes anti-ulcera, drogas anti-uricémicas,
drogas anti-virales, estimulantes o supresores del apetito,
modificadores de 1la respuesta bioldgica, modificadores de

la sangre, requladores del metabilismo de huesos, agentes

cardiovasculares, estimulantes del sistema nervioso
central, dilatadores cerebrales, inhibidores de la
colinesterasa, contraceptivos, dilatadores coronarios,

supresores de la tos, descongestionantes, suplementos de
dieta, diuréticos, drogas modificadoras del  ADN Y
genéticas, agonistas receptores de dopamina, agentes del
manejo de endometriosis, enzimas, terapias para disfuncidn
eréctil, drogas eritropoyéticas, expectorantes, agentes de
la fertilidad, agentes gastrointestinales, remedios
homeopaticos, hormonas, agentes hiper e hipoglicémicos,
agentes para el manejo de la hipercalcemia e hipocalcemia,
hipnéticos, inmunomeoduladores, inmunosupresivos, resinas de
intercambio de ién, laxantes, preparaciones para ;nigraﬁa,
tratamientos para enfermedades del movimiento, mucoliticos,
relajantes musculares, drogas neuromusculares, agentes para

el manejo de la obesidad, preparacicnes para osteoporosis,

oxitédxicos, parasimpatoliticos, parasimpatomiméticos,
vascdilatadores periféericos, prostaglandinas, agentes
sicoterapéuticos, sico-trépicos, estimulantes, agentes
respiratorios, sedantes, ayudas para dejar de fumar,

simpatoliticos, agentes anti-infecciosos sistémicos y no

sistémicos, relajantes terine, preparaciones tiroides vy

anti-tircides, tranquilizantes, preparaciones para el
temblor, agentes para el tracto urinario,
vasoconstrictores, vasodilatadores, y combinaciones de
estos,.
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13. Un montaje de acuerdo con la reivindicacién 1, en
donde dichos medios de identificaciédn (808) es un

dispositivo de identificacién de radiofrecuencia (RFID).

14. Un montaje de acuerde con la reivindicacién 1, en
donde dicho detector (804) esta acoplado a dichos medios de
identificacién (808) mediante un montaje en contacto con un
resorte cargado, dicho montaje de contacto con resorte
cargado incluye contactos fijos (830, 826) unidos a una de
dichas carcasas (402) y dicho recipiente que contiene
medicamento (25), e incluyen contactos con resorte cargado
(830, 826) unidos a la otra de dicha carcasa (402) y dicho

recipiente para medicamento (25).

15. Un montaje de acuerdo con la reivindicacién 1, en
donde dicho indiciador de estado de recipiente (700) esta
acoplado a dicho recipiente que contiene medicamento (25)
mediante un montaje de contacto con resorte cargado, dicho
montaje de contacto con resorte cargado incluye contactos
fijos (722, 724, 732,734) unidos a una de dichas carcasas
(402) y dicho recipiente para medicamento, y que incluye
contactos de resorte cargado (722,724, 732, 734) unidos al

otro de dicha carcasa (402) y dicho recipiente.

l6. El montaje de acuerdo con la reivindicacién 1, en
donde dicho detector comprende una pantalla (820} que
indica dicha sefial valida o invalida generada por dicho

detector (804).

17. El montaje de acuerdo con la reivindicacién 1, en

donde dicho indicador de estadc de recipiente ({700)

21



comprende una pantalla (712) para indicar dicha sefal

generada por dicho indicador de estado de recipiente.

18. El montaje de acuerdo con la reivindicacién 17, en
donde dicha pantalla (712) es una pantalla de cristal

liguido (LCD}.

19, El montaje de acuerdo con la reivindicacién 17, en
donde dicha pantalla (712) comprende un dispositive de

dicdo emisor de luz (LED).

20. El montaje de acuerdo con 1la reivindicacién 20, en
donde dicha pantalla (712) comprende un interruptor, que
prende dicha pantalla en respuesta a dicho movimiento
inducido por el wusuario de dicho recipiente (25) con
relacidén a dicha carcasa (402} y luego apaga dicha pantalla

después de un periodo de tiempo relativamente corto.

21. El1 montaje de acuerdo con la reivindicacién 17, en
donde dicha pantalla (712) comprende un interruptor con un
botén de control accesible desde la parte externa del
montaje, en donde dicho interruptor prende dicha pantalla
cuando el wusuario oprime dicho botén de control y luego
apaga dicha pantalla después de un periodo de tiempo

relativamente corto.
22. El montaje de acuerdo con la reivindicacién 17, en
donde dicha pantalla (712) comprende una pantalla grafica y

una pantalla numérica.

23. El montaje de acuerde con la reivindicacién 1, en
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donde dicho montaje comprende un manguito (802) unido a
dicho recipiente (25), en donde dichos medios de

identificacidén (808) estan unidos a dicho manguito.

24. El montaje de acuerdo con la reivindicacién 23, en
donde dicho manguito (802) estd localizado en dicho extremo

que tiene dicho puerto de suministro (40).

25. El montaje de acuerdo con la reivindicacién 23, en
donde dicho manguito (802) estd localizado en o cerca de

una porcidn intermedia de dicho recipiente {25).

26. El montaje de acuerdo con 1la reivindicacién 23, en
donde dicho manguito (802) comprende al menos una.costilla
longitudinal (834) y dicha carcasa (402) define al menos
una ranura para recibir dicha al menos wuna costilla
longitudinal (834) para mantener un alineamiento deseado de

dicho recipiente (25) en dicha carcasa (402).

27. El montaje de acuerdo con la reivindicacién 1, en
donde dicho indicador de estado de recipiente (700)
comprende un dispositivo de memoria (706 A) para guardar el

estado de dicho recipiente para medicamento{25).

28. El montaje de acuerdo con la reivindicacién 1, en
donde dicho indicador de estado de recipiente (700)incluye
un montaje de interruptor (702) que estd conectado
operativamente a dicho recipiente (25) y dicha carcasa
(402), y un contador ({704) para contar el numero de dosis
suministradas desde dicho recipiente ({25), donde dicho

movimiento del dispensador del medicamento activa dicho
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montaje de interruptor (702), el cual prende actividades de

dicho contador (704) para contar una unidad.

29. El montaje de acuerdo con la reivindicacién 28, en
donde dicho montaje de interruptor (702) comprende una
pista eléctricamente conductora sustancialmente en forma de
U (870} unida a uno de dichos recipientes para medicamento
(25) y dicha carcasa (402) y dos contactos unidos al otro
de dichos recipientes para medicamento (25) y dicha carcasa
{402) y conectados eléctricamente a dicha pista, en donde
el movimiento de suministro de dicho recipiente (25) con
relacidén a dicha carcasa (402) origina que la longitud de
la pista entre dichos dos contactos cambie, gue a su vez

activa dicho contador (704) para contar una unidad.

30. El montaje de acuerdo con la reivindicacién 28, en
donde dicho montaje de interruptor (702) comprende un
generador de campo inductivo (880) unido a uno de dichos
recipientes (25) vy dicha carcasa (402), y un detector
inductivo (882) unido al otro de dicho recipiente para
medicamento (25) y dicha carcasa (402), en donde dicho
detector inductivo (882) capta el movimiento de dicho
generador inductivo (880} con relacidén a dicho detector
inductivo, v a su vez activa dicho contador (704) para

contar una unidad.
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