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PRESENTACION DE PRUEBAS ADICIONALES PARA SUSTENTAR LA OPOSICION
DENTRO DFEIL TERMINO DE PRORROGA SQLICITADO BAJO EL ARTICULO 42 DE LA
DECISION 486

Andrea Tobos Mateus, mayor de edad y vecina de Bogot4, D.C., identificada segin aparece al pie de mi
firma, en mi condicién de apoderada de la sociedad Productores de Envases Farmacéuticos S.A.S. Proenfar
S8.A.S., presento a continuacién pruebas adicionales que sustentan las peticiones formuladas en la oposicién

que se radico el dia 13 de octubre de 2011 dentro de la solicitud de patente de la referencia.
1. Falta de novedad de la solicitud de patente de Rexam

En concordancia con lo establecido en la oposicién radicada dentro de este expediente, confirmo que se

encontraron documentos adicionales que afectan la novedad de !a invencién bajo andlisis.

1.1.US 5.310.094 (10 de mayo de 1994) “Preservative free sterile fluid dispensing system”. Titular:
JSP Partoers, L.P. {(Anexo A)

Esta publicacién de patente ensefia un sistema para entregar soluciones estériles libres de preservativos. El
sistema comprende un juego de valvulas de auto-sellado para evitar que el fluido se devuelva a la botella o

contenedor una vez ha sido entregado durante el ciclo de descompresidn del contenedor.

El dispensador objeto de la patente US 5.310.094 comprende: un contenedor (12) que es deformable y que
tiene un compartimiento de reserva (18) para almacenar una solucion estéril (20) y un boguilla (22)
adaptada para entregar la solucion estéril (20); un juego de vélvulas de auto-sellado (24) estd unido a la
superficie interna (16) del contendor (12). Este juego de valvulas de auto-sellado (24) tienen un
alojamiento para membrana (6) en donde se une ¢l soporte de membrana hidpéfoba (27), el cual sirve de

soporte a la membrana (34), y que tiene una superficie superior (28) y una spperficie inferior (30) y que
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ademds, cuenta con un pasaje (40) para la entrada de aire. Este contenedor también cuenta con un canal de

liquido (32).

Esta pubiicacién presenta todas las caracteristicas del dispensador de Rexam como se ve a continuacion:
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Un dispositivo para suministrar | La presente invencién se dirige a un sistema de entrega de
cantidades de liquido medidas | liquido con un sistema de valvulas de auto-sellado doble para

predeterminadas.

entregar multidosis de soluciones estériles en forma de gotas.
_(ver columna 1, lineas 12 a 15).

(-..) cuyo dispositivo incluye un
miembro de sellado (14) que puede
tomar una posicion de liberacion de
liquido, que permite que fluya el
liquido hacia fuera del dispositivo, y
una posicién de no retorno que evita
que el liquido fluya de regreso al
dispositivo.

El sistema utiliza valvulas de auto-sellado doble instaladas en
serie dentro de un compartimiento de boquilla que se ajusta a la
salida del contenedor de dosis deformable para evitar que el
flujo de liquido ya entregado, se devuelva nuevamente al
contenedor durante el ciclo de descompresion. (ver resumen).

Después del montaje, durante el ciclo de entrega, un contenedor
(12) se comprime en posicién invertida con una solucién estéril
(20) que fluye desde el compartimiento de deposito, a través del
puerto de flujo central (38), y se filtra a través de 1a membrana
hidrofoba (73), pasa por el canal (32) en el centro del soporte de
membrana hidrofoba (27), a través de la primera valvuia de
cierre (56) y salida (60) de la misma, a través de la entrada (62)
y salida (64) de la segunda vilvula de cierre (58) y finalmente,
a través del sistema de salida (66) del contenedor (12).(...) Una
vez que la solucion se ha entregado del contenedor (12), se
obtiene equilibrio en la presion durante la fase de
descompresion por la entrada de aire (3) a través del puerto (9)
del alojamiento (26) y canal (11) del soporte de membrana
hidrofoba (27). El aire se filtra y se vuelve estéril por la
membrana hidréfoba (34). (ver columna 5, lineas 40 a 58).

Un dispositivo de acuerdo con
cualquier reivindicacién precedente, en
donde los medios de medicion (44,46)
son medios para formar gotas de
liquido. (reivindicacion 4)

Otro objeto de la presente invencion es proporcionar un
contenedor de entrega de liquido en multidosis que puede ser
utilizado para entregar soluciones medicinales, que no
contienen conservantes, en forma de gotas sustancialmente
uniforme. {ver columna 3, lineas 3 a 6).
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1.2. US2006/0180613 (17 de agosto de 2006) “Multi-dose liquid dispensing assembly”. Inventor: Nick
J. Manesis. (Anexo B)

Esta publicacién de patente divulga un dosificador nuevo y mejorado y/o conjuntos de dosificacion para
distribuir, por ejemplo, gota a gota sustancias estériles, sin conservantes. La invencion del Sr. Manesis
permite al usuario obtener gotas individuales, en lugar de flujos constantes de soluciones liquidas, por
medio de apretar el contencdor de la invencion. El sistema de la invencién también presenta una vélvula de
retencion resistente al reflujo, un miembro de Ia filtracién, y una tapa con revestimiento antibacteriano, que

reducen ¢ eliminan la contaminacion de la solucién que se desea entregar, por lo que el uso de conservantes

se hace innecesario.

De una simple comparacion visual de las figuras aportadas en esta patente y las presentadas por Rexam se

evidencia que los dispositivos tienen iguales caracteristicas.

A continuacién presentamos un cuadro comparativo para mayor ilustracion:
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Un dispositivo para suministrar cantidades de | E! contenedor de esta invencién contiene una
liquido  medidas  predeterminadas  cuyo | valvula que “esta estructurada para evitar el
dispositivo incluye un miembro de sellado (14) | reflujo en la posicion cero, asi como cerca de la
que puede tomar una posicion de liberacion de | posicion cero (...)” (ver pagina 2 parrafo 0014).
liquido y una posicién de no retorno que evita
que el liquido fluya de regreso al dispositivo, en
donde el miembro de sellado (14) esta provisto
con medios de medicion (44,46) para medir el
liquido a ser suministrado. (ver reivindicacién 1).
En donde la forma de campana {44) abre hacia | En una realizacion particularmente til, la
afuera en una forma sustancialmente cilindrica | boquilla se configura con una forma
(46) (ver reivindicacion 6) sustancialmente gaussiana, o en forma de
campana, cono truncade, y la valvula
comprende una ranura normalmente cerrada que
se extiende sustancialmente perpendicular a
través del extremo distal de la boquilia. (ver
pagina 2 parrafo 0016).
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Asi mismo, la patente estadounidense US2006/0G180613 también detalla el tamafio de la boquilla de entrega
de las gotas, tal y como se muestra en la pagina 4, parrafo 0053: “En cuamto a las caracteristicas
dimensionales de la ranura 40, la longitud de la una boquilla 32 es de 0.25-0.75 pulgadas y un diémetro
Jinal distal D en el rango de 0,05 a 0,2] pulgadas, en un rango de 0,04 a alrededor de 0,2 pulgadas. La
profundidad éptima d para un corte 40 es preferiblemente en un rango de 0,01 a 0,1 pulgadas. El minimo
espesor de la pared TMIN (es decir, el espesor de la pared entre el final de la ranura 40 y la
circunferencia exterior de la superficie distal 38) preferiblemente no menos de 0,01 pulgadas. El maximo

espesor de la pared TMAX (...) preferiblemente no menos de 0,02 pulgadas™.

De otra parte, la caracteristica relacionada con el material de construccion de miembro de sellado (14) del
dispositivo de Rexam, que se pretende reclamar en la reivindicacién 7, no es nueva por cuanto todos los
documentos estudiados prevén que sus membranas o vilvulas de entrega y cierre dentro de los
dispensadores pueden ser de cualquier material elastomérico y se ofrecen varios ejemplos. Asi las cosas,

esta reivindicacion 7 contenida en la solicitud No. 10.118.493 no es nueva.

De esta manera, todas las caracteristicas reclamadas por Rexam en su solicitud de patente ya fueron
publicadas en las patentes mencionadas en el escrito de oposicion y en estas dos patentes adicionales,

dejando sin novedad el dispositivo de Rexam.

2, Falta de nivel inventivo de la solicitud de patente de Rexam

Adicionalmente, a los documentos aportados como arte previo valido para desvirtuar el nivel inventivo de
la solicitud de patente 2 nombre de Rexam, presento a continuacion otros documentos que evidencian atn
mas la falta de nivel inventivo de la solicitud bajo estudio dado que hacen que la solucién que propone

Rexam sea obvia para un experto en la materia.

2.1.  US2002190079 (19 de diciembre de 2002) “Dispensing container”. Titular: Taisei Kako Co.,
Ltd. (Anexo C)

Esta publicacion de patente divuiga un contenedor de entrega que comprende una botella laminada (2) con
un miembro para evitar que un contenido liquido entre en contacto con aire del ambiente, sin ayuda de
ningun tipo de conservantes, y que el residuo liquido localizado en la region adyacente a un orificio de
salida (3a) se proteja de la contaminacién. El contenedor tiene una boquilla ftexible (31) y un sello (32),
ambos dispuestos en la boca de la botella (2). La boquilla (31) estd hecha de un material elastico y flexible,
el sello (32) cuenta con un disefio tal que cierra la region de extremo distal del orificio de salida (3a).
Apretando el cuerpo de 1a botella se aumenta la presion interna y la boquilla flexible (31) se amplia para
hacer una deformacidn, que a su vez hace que el orificio de salida (3a) tome una posicién abierta hacia el

exterior.
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La reivindicacion 1 establece:

Un dispositivo para suministrar cantidades de
liquido  medidas  predeterminadas, cuyo
dispositivo incluye un miembro de sellado (14)
que puede tomar una posicion de liberacion de
liquido y una posicion de no retorno que evita
que ¢! liquido fluya de regreso al dispositivo, en
donde el miembro de sellado (14) esta provisto
con medios de medicién (44,46) para medir el
liquido a ser suministrado.

El tapén puede comprender una boquilla flexible que
tiene un orificio de salida para distribuir el contenido
liquido de la botella, y un sello capaz de cerrar el
orificio de salida. El sello puede estar en la boca de
la botella, y la boquilla puede ser capaz de
deformacion elastica alejandose de sw posicion
normal de tal manera que el orificio de salida se
desplaza hacia el exterior en relacion con el sello en
respuesta a un aumento de la presion en la bolsa.
{(Ver pagina , parrafo 0012)

2,2, . US5431310 (11 de julio de 1995) “Liquid dispenser nozzle assembly”. Titular: Ryder

International Corporation. (Anexo D)

Esta publicacién de patente estadounidense divulga un dispensador de liquidos que tiene una pared flexible

y una cavidad para almacenamiento de liquidos los cuales serian entregados luego de comprimir

manuaimente la cavidad, lo que causa que el liquido salga a través de un conjunto de boquilla. El conjunto

de boquilla que presenta la invencion US 5.431.310 mantiene el liquido, como por ejemplo el liquido de

limpieza de lentes de contacto y otras soluciones, estériles durante el almacenamiento y dispensacion

repetida del liquido contenido en la cavidad del recipiente. El conjunto de boguilla también incluye un

elemento de sellado para sellar el conducto de liquido contra la fuga de liquido, dicho elemento de sellado

tiene una composicion que comprende politetrafluoroetileno.

Solicitud colombiana 10.118.493
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La reivindicacion 1 establece:

Un dispositivo para suministrar
cantidades de liquido medidas
predeterminadas, cuyo dispositivo

incluye un miembro de sellado (14)
que puede tomar una posicion de
liberacion de liquido y una posicion de
no retorno que evita que el liquido
fluya de regreso al dispositivo, en
donde ¢l miembro de sellado (14) esta
provisto con medios de medicion
(44,46) para medir el liguido a ser
sumirntistrado.

El texto de la patente US5,431,310 muestra en su columna 3,
lineas 56 a la 65 la siguiente caracteristica: “El sello normal
hecho por el anillo de sellado 25 bajo compresion por la
porcién de tapa 38, evita fugas del liquido L almacenado en el
contenedor, incluso bajo la presion hidrostatica cuando el
recipiente se invierte durante la manipulacion, y para evitar
cualquier reflujo de aire no estéril o liguido del espacio A en el
cuello de botella 16. También se previene el reflujo de liquido
por medio de la proyeccién conica en forma de pezon 18e que
se proyecta hacia arriba desde la pared superior del adaptador
18. El espacio A Ileva al agujero central de la porcion tubular
22 y al orificio de descarga 23, y la porcion 18e reduce al
minimo e! volumen de liquido que queda en el espacio libre A,

cuando el flujo de entrega se detiene. La pequena cantidad de
liquido que queda en lugar A, el cual puede estar expuesto a la
contaminacion por aire, sera expulsado antes de la proxima
dispensacién de liquido.

3. Pruebas adicionales en relacién con el capilar 125-S desarroltado por Proenfar.

Como complemento a las observaciones que presenté en el punto 3.2.2. del escrito de oposicién, presento
una factura de venta del afio 2006 en donde se puede constatar que el capilar que desarroll6 Proenfar y que
afecta la novedad de los formadores de gota (44, 46) de la invencién de Rexam, se comercializa de manera
exitosa desde el afio 2006. La factura de venta No. ZVE-0200006158 del 26 de septiembre de 2006
(Anexo E) evidencia que en dicha fecha se vendié a la sociedad Medifarma S.A. 3,000 unidades del capilar

que tiene referencia 125-S y que afecta la patentabilidad de la invencion de Rexam bajo estudio.

Asi mismo, se anexa una carta firmada por la gerente de logistica de la sociedad Medifarma S.A. en donde
dicha sociedad certifica que Proenfar $.A.S. viene suministrando a Medifarma S.A. el capilar 125-S desde

septiembre del afio 2006. (ver Anexo F).

De esta manera, se ha comprobado que el dispositivo de entrega de liquidos que describe Rexam en la
reivindicacion independiente 1 no es novedoso y por lo tanto, todas las restantes reivindicaciones 2 a 10
que dependen de la reivindicacion 1, tampoco son novedosas. Asi mismo, este dispositivo de Rexam no
cumple con el requisito de nivel inventivo por cuanto existen publicaciones en el estado de la técnica que
permitian a una persona con conocimiento en el 4rea de los dispensadores de soluciones estériles, llegar a
desarrollar el dispositivo para distribuir liquido de Rexam, simplemente con la combinacién de

caracteristicas que eran ampliamente conocidas en el area técnica correspondiente.

4, Pruebas

4.1.  ANEXO A. Copia de la publicacién US 5.310.094 (10 de mayo de 1994)

4.2. ANEXO B. Copia de la publicacion US2006/0180613 (17 de agosto de 2006)
43.  ANEXO C. Copia de la publicacion US2002190079 (19 de diciembre de 2002)
44,  ANEXO D Copia de la publicacion US5431310 (11 de julio de 1995)
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4.5.  ANEXO E Factura de venta No. ZVE-0200006158 del 26 de septiembre de 2006.
4.8. ANEXOF. Carta de Medifarma dirigida a la SIC indicando que Proenfar es proveedor del Capilar
125-S desde el afio 2006.

5. Traslado

Presento con este memorial copia de este escrito con pruebas adicionales para su traslado al solicitante.

Atentamente,

Aot

ANDRERFQBOS MATEUS ————

C.C. 52.223.325 de Bogota
T.P. 148648
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5,310,094

1

PRESERVATIVE FREE STERILE FLUID
DISFENSING SYSTEM

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a fluid dispensing
system specifically designed to deliver multidose sterile,
or homogenized and pasteurized, chemical preserva-
tive, antibacterial or antimicrobial additive free (herein-
aflter known collectively as “preservative free™) solu-
tions. Mare, specifically, the present invention is di-
rected to a fluid dispensing system with a dual self-seal-
ing valve system to dispense multidose sterile solutions
in a dropwise form. The dual self-sealing valve system
and hydrophobic air filter protects the solutions from
contamination after multidose dispensing without the
use of preservatives.

2. Description of the Prior Art

Large number of solutions including those that are
sold and administered as over-the-counter (“OTC")
and/or prescription preparations, such as ophthalmic
pharmaceutical, contact lens solutions, drop-adminis-
trated medicines for the ear or nose, and some consumer
health care liquid solutions, such as creams, geis and
lations, must be kept sterile to prevent contamination
from bacteria or other microbes. The convenrional
means of preventing such contamination is to add a
preservative or other antibacterial agent to the solution
during packaging. Commonly used preservatives in-
clude benzaikonium chloride, methyl parabens, propyl
parabens, thimerosal and chlorobutanol. Commonly
used antibacterial agents include saling formulations.
While these preservatives keep the enclosed solution
sterile, the bottle itself may harbor external bacterial or
microbial growth which is carried along with the out-
flow of fluids. In addition, the preservatives themselves
are often toxic, not just to bacteria or microbes, but also
to the cetls which are being treated by the bottled solu-
tion. For example, the preservatives used in most eye
drops can disrupt the corneal epithelium, irritate con-
junctival tissues and cause allergic reactions. Because of
this tozxicity level, continued use can cause more long-
term probiems than the solutions solve,

Furthermore, squeczable dispensing bottles contain-
ing saline formulations in the dispensing liquids may be
provided with nozzles including filter membranes
which are permeable to the dispensed liguid as well as
being permeable to the air which must be aspirated
through the nozzle to replace the dispensed liquid and
reinflate or re-expand the container. However, the filter
membrane must be impermeable to bacteria in order to
prevent the aspirated air from carrying bacteria into
contact with the stored solution, and contaminating the
solution due 10 repeated dispensing. Yet, filter mem-
brane materials which are sufficiently hydrophilic to
permit permceation of the saline solution often permit
retention of the saline solution on the filter so that the
retained solution increases the resistance of the filter to
passage of the aspirating air. The partially obstructed
flow of aspirating air not only retards the re-expansion
of the squeezed bottle wall, but also impedeas repeated
squeezing of the bottle when Jarge quantities of the
solution must be dispensed. When portions of the filter
arc treaied to repel the solution and improve air pas-
sage, the solution can sometimes leach the reating com-
position from the filter.
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In addition, consumer food products, such as milk
and dairy products, must be kept refrigerated to reduce
the contamination and/or action of bacteria or other
micrabes.

Container contamination can also be the resuli of
particulate matter being drawn back into the containar
with the liquid in the dropper tip that has not been
delivered as a drop. Over several drop deliveries, for
example, in dusty conditions, a significant accumulation
of dust in the container is possible.

Despite these and other problems with filter bottles,
and the vse of preservatives in dispensing liquids, var-

ous designs for liquid dispenser for sterile sotutions have

been reported.

U.S. Pat. No. 4,938,339 describes a dispenser includ-
ing a filter assembly having a hydrophobic filter and a
hydraphilic filter in tandem with the hydrophobic filter
located near the dispensing tip.

LS, Pat. No, 3,760,987 describes a snap assembled
dispensing package and cover made up of a contziner
which has a tapered shank on its discharge end and a
piercing device, snappably connected to the container,
which also serves as a conduit for dispensing the medi-
cament. The dispensing package further contains as air
filter and a solution filter.

U.S. Pat. Nos. 4,917,277} and 3,149,758, and WO
90713015 all teach dispensing devices with single filier-
ing membranes or compositc membranes where z par-
tion of the membrane is hydrophobic and another por-
tion of the membrane hydrophilic.

U.S. Pat. No. 4,463,880 describes a medicine drop
dispenser with a single hydrophobic and microporous
antibacterial filter that provide a barrier to the ingress of
bacteria and for permitting the egress of sterile liquid.

U.S. Pat. No. 4,533,068 describes stenle solution de-
livery and venting devices including a positive acting,
normalty closed check valve which opens to express
solution from the package when squeezing. pressure is
applied and which automatically closes when the pres-
sure is released. A hydrophobic filter is included to
sterilize the replacement air which enters the package
upon release of the squeezing pressure.

U.S. Pat. No, 2,684,789 describes seal cap and dis-
pensing nozzle for tubes or bottles having a self-closing
dispensing valve, .

U.S. Pat. No. 3,176,883 describes a fluid dispenser of
the squeeze bottle type having an air vent post extend-
ing ta the side of the dropper tip and directly above the
lip of the container.

U.S. Pat. Nos. 4,739,906, 4,234,103 and 4,773,551 all
describe battles with caps containing a protuberance for
closing the hole in the dropper tip.

It would be desirable to provide a convenient, eco-
nomical and safe fluid dispensing system for the deliv-
ery of sterile preservative free solutions.

Accordingly, it is an object of the present invention
to provide an improved sterile solution delivery and
fluid dispensing system of the type set {orth.

1t is a another object of the present invention to pro-
vide a multidose fluid dispensing system which can
protect the solutions from contamination under pro-
longed and repeated use without the use of preserva-
tives.

It is another object of the present invemtion to pro-
vide a multidose fuid dispensing bottle for dispensing
ophthaimic pharmaceutical, contact lens solutions, con-
sumer health care liquid solutions and consumer food
product solutions which provide good flow properties
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and protection against bacterial or microbial contamina-
tion.

Angther object of the present invention is to provide
a muitidose fluid dispensing bottle which can be used 1o
dispense medicine solutions, which do not contain pre-
servatives, in substantially uniform drops.

It is another object of the present invention to pro-
vide a novel Muid dispensing system which incorporates
pusitive acting, normaily closed, valve means in combi-
nation with 8 hydrophobic membrane air stenlizing
filter means.

It is another object of the present invention 10 pro-
vide a novel fluid dispensing system which incorporates
two positive acting, normally closed, valve means in
series and in combination with a hydrophobic mem-
brane air sterilizing filter means.

It is another object of the present invention to pro-
vide a novel fluid dispensing system having a container
with a system outlet and an air passageway, positive
acting, normally closed, valve means pasitioned be-
tween the system fluid outlet and a hydrophobic filter
positioned at the end of the air inlet passageway, the
valves means being openable upon the application of
pressure built up within the container and being guto-
maticaily scaled upon release of the pressure.

Other objects and advantages of the invention will
become apparent from the following detsiled disclo-
sure.

SUMMARY OF THE INVENTION

In accordance with the present invention, a preserva-
tive free sterile solution dispensing system is provided
to climinate the need of using preservatives in ophthal-
mic, pharmaceutical, contact lens solutions, consumer
health care liguids and consumer food product solu-
tions. The fluid dispensing system for dispensing sterile
preservative {ree solution comprises a contatner having
an outer and an inner surface. The container further has
a reservoir compartment for storing sterile salution and
a tip compartment adapted to dispense the sterile solu-
tions. A dusl self-sealing valve dispensing assembly is
sealed by an adhesive, mechanical compression, ulira-
sonic sealing, gasket, encapsulation or other commonly
known methods, to the inside surface of the tip com-
partment and comprises a8 hydrophobic membrane as-
sembly having a membrane housing. The membrane
housing is constructed of a thermoplastic material, such
as poalyethylene, polypropylens, polystyrene, ethylene-
vinyl acetate or a combination thereof. A hydrophobic
membrane support is connected to the membrane hous-
ing. The hydrophobic membrane support has a top
surface and a batiom surface. The hydrophobic mem-
brane support further has a central fluid channel to
allow the solution to pass through. The hydrophobic
membrane support is also generally constructed of a
thermoplasiic material such as puolyethylene, polypro-
pylene, polystyrene, ethylens-vinyl acetate or a combi-
nation thereof. A hydrophobic membrane is hermeti-
cally sesled to the bottom surface of the hydrophobic
membrane support separating the rescrvoir compart-
ment from the tip compartment. The membrane further
connects to & central solution flow port which in turn is
in communication with the fluid channel in the hydro-
phobic membrane support 1o allow the solution to pass
through. The hydrophobic membrane is constructed of
a hydrophobic polymer, such as polyfiuoroethylene,
including TEFLON (®, polyolefins or a combination
thereof. A passageway for ingress of air from outside
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the container through the membrane is provided in the
hydrophobic membrane sepport. The dual self-sealing
velve dispensing assembly further comprises a valve
assembly, which in turn, comprises a valve housing
support with a top and a bottom surface. The botlom
surface of the valve housing support further connects 1o
the top surface of the hydrophobic membrane support;
a first self-sealing valve is hermetically sealed to the
bottom surfece of the housing support; & second self-
sealing valve is hermetically sealed to the top surfece of

the valve housing support and in series with the first -

self-sealing velve wherein an outlet of the first valve
opens to an inlet of the second valve to allow the solu-

tion to pass through; and a system outlet from which,

solution from an outlet of the second valve passes
through. :

BRIEF DESCRIPTION OF THE DRAWING

The novel features which are believed to be charac-
teristic of the invention are set forth with particularity
in the appended claims. The invention ftself, however,
both as to its organization and method of construction
and operation, may best be understood by reference to
the following description, taken in connection with the
accompanying drawing in which:

FIG, 115 a perspective cross-sectional view of a pre-
servative free sterile fluid dispensing system of the pres-
ent invention.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

Referring now to FIG. 1, the preservative free g
dispensing system 10 is provided with a container 12
having an outer surface 14 and an inner surface 16. The
container 12 is provided with means to temporarily
reduce its volume, typically by providing that st [east
part of the container is clastically deformable. Thus,
pressure on a deformable portion of the container will
force the fluid contained therein out of the container
when it is appropriately oniented. The container 12 can
be a standard dispersing bottles with removable tip, e.g.,
low density polypropylene such as those made by
Wheaton Plastics, Melville, N.J.

The container 12 further has & reservoir compartment
18 for storing sterile solution 20 and a tip compartment
22 adapted 1o dispense the sierile sofution 20. A dual
sclf-scaling valve dispensing essembly 24 is sealed to the
inside surface 16 of the container 12. The dual self-seal-
ing valve dispensing assembly 24 has B membrane hous-
ing 26 to which hydrophobic membrane support 27
with a top surface 28 and & botiom surface 30 is ar-
tached. The hydrophobic membrane support 27 further
has a central Nuid channel 32 for the solution 20 to pass
through. A hydrophobic membrane 34 is hermeiically
sealed to the bottom surface 30 of the hydrophobic
membrane support 27, separating the reservoir com-
partment 183 from the tip compartment 22 eacept at a
central solution flow port 38 which is in communication
with the fluid chennel 32 of the hydrophobic membrane
support to allow the solution 20 1o pass through. The
hydrophobic membrane support 27 slso has » passage-
way 40 (comprising &n inflow 3, side port 9 and channel
11 discussed below) for ingress of air from outside the
container 12 through the membrane 34. The hydropho-
bic membrane 34 has pore openings from 0.01 to | mi-
cron, and preferably about 6.2 to 0.24 micron, in fat
sheet configuration. Such hydrophobic membranes are
readily avatiable commercially and can be fabricated

11
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from any suitable hydrophobic polymer, such as tetra-
fluorocthylene, polyolefins, including polyethylene and
polypropylene or a mixture thereof. In the preferred
example, the bydrophobic membrane is a laminated
tetrafluoroethylene (e.g. TEFLON ), a trademark of
E. 1. du Pont de Nemours Co.) membrane obtaincd
from W. L. Gore, Inc. and has a pore size of about 0.2
10 about 0.24 microns and preferably about 0.22 mi-
crons. Since the hydrophobic membrane is vsed to sepa-
rate the reservoir compartment 18 from the tip com-
paniment 22, it has a surface area of about 0.1 to about
0.2 cm? and preferably abont 0.13 cm? The dua! self-
scaling valve dispensing assembly 24 further has a valve
assembly 42 comprising a valve housing 44 with a top
surface 46 and a boitom surface 48 and sealed by gasket
to the top surface 28 of the hydrophobic membrane
support 27. A first self-sealing valve 56 is hermetically
sealed to the bottom surface 48 of the valve suppon 44,
A second self-sealing valve 58 is similarly hermetically
scaled to the top surface 46 of the valve housing support
44 and in series with the first self-scaling valve §
wherein the outlet 80 of the first valve opens to an inlet
62 of the second valve to allow solution to pass through.
Solation 240, after passing through the outlet 64 of the
sccond self-sealing valve 58, then dispenses to the out-
side of the container 12 via system outlet 66. The first
and second self-sealing valves used are generally of the
duckbill type and are normally closed during storage.
The self-sealing valves used in the preferred embodi-
ment are of the duckbill type, model X60Z9 and can be
obtained from Vernay Labaratories, Inc. The outlet 64
from the second scif-sealing valve opens to a system
outlet 66 from which the solution 20 is dispensed. In a
preferred embodiment, elements 26 {system housing),
hydrophobic membrane support 27, valve housing sup-
port 4, second self-sealing valve 56 and gasket 69 (in
the form of O.rings), all coact to form a hermetically
tight assembly with container 12,

After assembly, during a dispensing cycle, bottle 12is
squeezed in an inverted position with sterile solution 20
flowing from the reservoir compartment, through the
central solution flow port 38, and percolate through
hydrophobic membrane 73, channel 32 in the center of
hydrophobic membrane support 27, through the first
self-sealing valve 56 and outlet 60 of same, through inlet
62 and outlet 84 of second self-sealing valve 58 and
fimally out through system outlet 66 of container 12. To
minimize contamination by reducing exposure to out-
side aerial bacteria or microbes, the system outlet 66 is
of a dimension of only about 0.050 to about (1.127 em.
Once the solution is discharged from container 12, pres-
sure equilibrium during the decompression stage is ob-
tained by the inflow of room air 3 through side port 9 of
housing 26 and channel 11 of hydrophobic membrane
support 27, The air is then filtered and rendered sterile
by hydrophobic membrane 34.

Protection of the external surface 14 of the container
tip compartment 22 is achicved by means of a cap 70
with bayonet extension 72 which hermetically seals the
outlet of the fiuid dispensing system vpon closure. The
cap further is provided with antislip knurls 74 which are
threaded together by means of threads 76. In addition,
the cap 70 can be rendered bactericidal and bacterio-
static by further impregnating the plastic matenial with
an antibacterial agent such as salts of common heavy
metal oxides, including oxides of silver, gold or copper.
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. 6
EXAMPLES

The performance of the dual self-sealing valve dis-
pensing assembly was tested under the following condi-
tions:

Example 1. Dye Diffusion Tests

A 5% aqueous solution of food grade blue dye was
prepared from a stock concentraie. Fifteen double
duckbill seli-sealing valve dispensing assemblics in their
normally closed position were connected in parallet on
a tubing set testing fixture. The entire tubing set was
primed with the dye solution and the dual double duck-

bill sclf-sealing valve assemblies connected to each of

the parajlel tubing arms. A calibrated pressure gauge
connected to the tubing assembly was used to monitor
the hydraulic pressure continuously for 24 hours. After
24 hours exposure to a pressure of 20 mm Hg, no retro-
grade migration of dyc was detected past the first or
second duckbill valve by direct observation and by
colorimetric determination. When samples of the self-
sealing double duckbill assembly were subjected to 24
hours exposure under 160 mm Hg external pressure
{about 10 times greater than normally expected during
the bottle decompression cycle), no retrograde dye
migration was observed past the first or second self-
sealing duckbill valves. When samples with the duckbitl
valve closer to the dispensing tip outlet were purposely
damaged and tested under the same conditions as above,
the second self-sealing duckbill valve prevented retro-
grade migration of dye past the normally closed seal
surface.

Example 2. Double Duckbili Back Flow Air Pressurc
Integrity Tests

Fifteen double duckbill self-sealing valve dispensing
assemblies were inserted into the gutlet of standard
Wheaton squeeze bottles contzining 15 m! of water. To
each unit, a “T"' tubing assembly containing a pre-cali-
brated pressure gauge and a compressed air source was
connecied to the dispensing tip outlets. The self-sealing
doubie duckbill valve assemblies were subjected to an
air pressure of 160 mm Hg for 90 seconds and isolated
from the air pressure source by cross clamping the tub-
ing. With the squeeze bottle inverted, no air bubbles
were detected entering the water contained within the
bottle while the pressure gauge reading remained con-
stant.

Ezxample 3. Hydrophobic Membrane Air Venting Tests

Fiftcen Wheaton bottles containing 15 ml of water
were each equipped with double duckbill self-sealing
valve dispensing assemblies and imlegrity tested for
leaks. The wvaive assemblies were provided with a
freshly mounted hydrophobic membrane dis¢ measur-
ing B mum in diameter and hermetically scaled to a
holder on twa szparate, but concentric sealing surfaces.
The hydrophobic disc contained a functional surface
area of 0.13 cm? and 0.2 micron pore size. The hydro-
phobic membrane discs had not been exposed to water
before the tests, During the tests, the squeeze botties
were inverted and hand squeezed until 5 drops to 3-4 ml
of water werc cxpelled through the double duckhill
valves and tip assembly. Upon release of the squeczing
external pressure on the sides of the bottles, the differen-
tial negative pressure created within the bottles was
sufficient to allow air in the form of bubbles to filter
through the hydrophobic membrane into the inverted
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bottle. Depending on the amount of water expelled
from the bottle, pressure equalization required from 2
seconds to 10 seconds. The same results were obtained
when the botile was set in the upright position.

Example 4. Hydrophobic Membrane Air Venting Tests

The same conditions as in Example 3 cacept that the
hydrophobic membrane discs in all fifteen double duck-
bill valve assemblies were immersed in water at room
temperature for 24 hours. The ability of the hydropho-
bic membrane discs to filter air entering the bottle was
similar to the results obtained with the hydrophobic
membrane never exposed to water,

Example 5. Bottle Cap Bayonet Seal Integrity Tests

Fifteen Wheaton squeeze bottles completely filled
with water and equipped with double duckbill valve
assemblies were each hermetically sealed by intrusion
of the bayonet of the bottle cap into the dropper tip
opening and hand tighiening the cap on the bottle with
the usual twisting force. With each bottle in an inverted
position, the bayonet seal was challenged with two to
three times the positive liquid pressure than is normally
expected for a total of 90 seconds. Afier the integrity
pressure test, each bottle was set in an upright position
and the cap removed and examined for the presence of
water inside the cap well. In each of the assemblies no
water was found. The bayonet in the screw-on bottle
cap coacting with the mating surface on the dispensing
tip hermetically sealed the outlet channel on the dis-
pensing tip assembly.

Example 6. Sterility Test

After the sterile fluid dispensing system 10 with a
hydrophobic membranc air filter 34 and dual self-seal-
ing valve dispensing assembly 24 in the preferred em-
bodiments of the present invention was tested with
Pseudomonas Diminuta to a population of 10 million
per miliiliter (HIMA challenge), the bacterial retentiv-
ity of the membranes and the double self-sealing valving
system met a sterility grade barrier.

Those skilled in the art will fully appreciate that the
present embodiment shown and desirable ta illustrate
the present invention is exemplary only and that the
same principles may be employed in providing other
preservative free sterile fluid dispensing systems. It will
be further appreciated that various other minor maodifi-
cations or changes, particularly with respect to details
of component construction, might be made without
departing from the gist and essence of the invention.
Accordingly, it should be interpreted as encompassing
all companent constructions fairly regardable as func-
tionat equivalents of the subject marter to which claims
are directed.

Having described our invention, what we claim and
desire to secure by letter patent is:

1. A fluid dispensing system for dispensing sterile
preservative free solution comprising:

a comtainer heving an outer surface and an inner sur-

face;
said container further having a reservoir compart-
ment far storing a sterile solution and a tip com-
partment adapted to dispense the stenle solution;

said container further having at least part of it elasti-
cally deformable;

a dual self-sealing valve dispensing assembly sealed to

the inside surface of said tip compartment;
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wherein said dual self-sealing vaive dispensing assem-

bly further comprises:

a membrane assembly having a membrane housing;

a hydrophobic membrane support connecied to said
membrane housing;

said hydrophobic membrane support further having a
top surface, a bottom surface and a central fluid
channe}l to allow the sterile solution to pass
through;

a hydrophobic membrane hermetically sealed to said
bottom surface of said hydrophobic membrane
support separating said reservoir compartment
from said tip compartment, said membrane further

connected to a central solution flow port which in.

turn communicates with said fluid channel of said
hydrophobic membrane support to allaw the solu-
tion to pass through;

a passageway Jocated in said hydrophobic membrane
support for ingress of air from outside said con-
tainer through said hydrophobic membrane;

a valve assembly comprising a vale housing support
with a top surface and 2 bottom surface;

said bottom surface of said valve housing support
further connected 1o said top surface of said hydro-
phobic membrane support;

a first self-sealing valve hermetically sealed to said
bottom surface of said housing support;

a second self-sealing valve hermetically sealed to said
top surface of said vaive housing support and in
series with said first self-sealing valve wherein an
outlet of said firsy valve opened 1o an inlet of said
second valve to allow the solution to pass through;
and

a system outlet from which the solution from an out-
let of said second valve passes through.

2. A fuid dispensing system of claim 1, wherein said
membrane housing is constructed of a thermoplastic
malerial.

3. A fluid dispensing system of claim 2, wherein said
thermoplastic material is sclected from the group con-
sisting of polyethylene, polypropylene, polysiyrene,
ethylene-vinyl acelate and combinations thereof,

4. A fluid dispensing system of claim 2, wherein said
hydrophobic support is constructed of a thermoplastic
maicrial.

5. A Muid dispensing system of claim 4, wherein said
thermoplastic material is sclected from the group con-
sisting of polyethylene, polypropylene, polystyrene,
ethylene-viny! acetste and combinations therecf.

6. A fluid dispensing system of claim 4, wherein said
hydrophobic membrane is constructed of a hydropho-
bic polymer.

7. A fluid dispensing system of claim 6, wherein said
hydrophobic polymer is selected from the group con-
sisting of polyfluoroolefins, polyolefins and combina-
tions thereof.

8. A fluid dispensing system of claim 7, wherein said
hydrophobic membrane further has a pore size of about
0.01 1o about | micron.

9. A fluid dispensing system of ¢claim B, wherein said
hydrophobic membrane further has a pore size of about
0.2 to about 0.24 micron.

10. A fluid dispensing system of claim 9, wherein seid
hydrophobic membrane is suitable for resisting the pas-
sage of bacterial and microbial contamination and has a
surface area of about 0.1 to ebout 0.2 cm?.

11. A fluid dispensing system of claim 10, wherein
said hydrophobic membrane is snitable for resisting the

A
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passage of bacterial and microbial contamination and
has a surface area of about 0.13 cmi.

12. A fluid dispensing system of claim 9, wherein said
housing support is constructed of polyolefins and com-
binations thereof.

13. A fluid dispensing means of claim 12, wherein said
first-sealing valve is a normally closed deformable
duckbill valve.

14. A fiuid dispensing system of claim 13, wherein
said second sealing valve is a normally closed deform-
able duckbill valve.

15. A fluid dispensing system of claim 14, wherein
said system outlet is further provided with a cap having
bayonct extensian means which displaces residual fluid
and hermetically seals said outlet upon closure.

16. A fuid dispensing system of claim 15, wherein
said cap is further provided with antislip knurls and
threads for sealing to said outlet.

17. A fluid dispensing system of claim 15, wherein
said cap is further rendered bactericidal and bacterio-
static with an agent selected from the group consisting
of sliver oxide, gold oxide and copper oxide.

18. A fluid dispensing system of claim 14, wherein
said system outlet is of a dimension of about 0.050 to
about 0.127 cm.

19. A fluid dispensing system for dispensing sterile,
preservative-free solutions comprising:

a container having at least part of it clastically de-

formable;

said container further having an outer surface and an

inner surface;

said conuwiner further having a reservoir compart-

ment for storing a sterile solution and a tip com-
partment adapted to dispense the sterile solution;

a dual self-sealing valve dispensing assembly sealed to

the inside surface of said tip compartment,

said dual sell-sealing valve dispensing assembly fur-

ther comprising:

a membrane assembly having a polyethylene mem-
brane housing;

a polycthylene hydrophobic membrane support
connecied to said polyethylene membrane hous-
ing; .
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said po]yclhylené hydrophobic membrane suppaort ‘

furthcr having a top surface, a bottom surface
and a central fluid channel to allow the sterile
solution to pass through;

a tetrafluorcethylene polymer hydrophobic mem-
brane hermetically sealed 10 said bottom surface
of said polyethylene hydrophobic membrane
support separating said reservoir companiment
from said tip compartment;

said tetrafluoroethylene polymer hydrophobic

mermbrane further being connected to a central

solution flow port which in tum communicates
with said fluid channel of said hydrophobic

membrane support to aliow the solution to pass

through;

said tetrafluorocthylene polymer ~hydrophobic
membrane further having a pore size of about
(.22 micron and a surface arca of about Q.13 em?;

a passageway located in said hydrophobic mem-
brane support for mgress of air from outside said
container through said tetrafluoroethylens poly-
mer hydrophobic membrane;

a valve assembly comprising a valve housing sup-
port with a top surface and a bottem surface;
sazid bottom surface of said valve housing support

further connecting to said top surface of said

hydrophobic membrane support;
a first normally closed deformable self-sealing
duckbill valve hermetically sealed to said bottom
surface of said housing support;
second normally closed deformable self-sealing
duckbill valve hermetically sealed to said top
surface of said wvalve housing support and in
series with said first normally closed deformable
self-sealing duckbill valve wherein an outlet of
said first normally closed deformable self-sealing
duckbill valve opens to an outlet of said sccond
normally closed deformable seif-sealing duckbill
valve to allow the solution to pass through; and
system outlet of a dimension of about 0.050 to
about 0.127 cm from which the solution from an
outlet of said second normally closed deformable

self-sealing duckhill valve passes through.
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MULTI-DOSE LIQUID DISPENSING ASSEMBLY

[0BA1]  This application claims the henefit of provisional
application Ser. No. 60/458.686, filed Mar. 31. 2003, the
disclosure of this provisional application is incorporated in
its entircty herein by reference.

BACKGROUND OF THE INVENTION

foonz} The prescnt invention relales @ confainers and
dispensers of lignids, especially of sterile fiquids such as
medications and medicamenis. More particularly, the mven-
lion relates to a dhspensing lip for placement in or over an
opening in a resilient-walled vessel. the tip including a valve
structured o atlow drop-wise dispensing from the vesscl
when sufficient manual pressure is applied to the resiliont
wall ol the vessel. and to prevent back fow at zero as well
as near ver pressure differentials across the valve,

{h003]  various liguid solutions. particufarly ophthalmic
pharmaceutical and OTC solutions such as anti-glancoma.
anti-alfergy and dry cye solutions, must be kept sterile n
order lo prevenl conlamination from bacleria and other
microbes. Typically, sterility is maintained by adding a
preservative such as. for instance. benzatkonium chloride.
methy! parabens. propyl parbens, thimerasol and chlerhu-
tanol, or another antibacterial agent such as a biguanide to
a saline bascd formulation,

[0004] Unfortunately. such preservatives andfor antibac-
terial agents often have unwanted side elfecls such as
allergic reactions and/or irdtation of tie tissue, for instance
comjuznctival or corneal tissue, in the patients being treated
by the sulution. In order to avoid the problewns associated
with preservatives andfor antibacterial agents, some manu-
facturers have developed sinule service contatiers which
remain seated until use, eliminating the néed for the preser-
vatives andfor antibaclerial agents. Such single service con-
tainers are considerably more expensive, on a per treatment
hasis. than comainers capable of dispensing multipfe doses.

[P005]  Accordingly. numerous attempts have been made
to develop dispensing systems allowing multiple-dose dis-
pensing ol preservative- free liquid sulutious, Sume of these
agepts are deseribed in Ranalletta et al. US, Pat, Nos.
5025957, 583,184, 5255826, und 5320234, Onher
illempty sre duseribed i Ryder o ol US, Pat. No. 5,154,
325 and Kuanner o al. U.S. Pal No. 5431310, Sill oter
allempts are deseribed in Meieehoeler et al, .S, Pal, No.
4.533.068 and Murtinez et al. LLS, Pal. No, $310.094. The
disclosures of each ol the aforementioned pateals i jucor-
poniled in its cutieety herein by relerenee.

[0006]  Finch of the alorementioned Ranalletia et al, patents
discloses a liguid dispensing nozae assembly including an
adaplee oy placement in a resilient-walled liquid container,
The adapter includes a complex, clastomeric diaphragm
defining a frustocorical nozzle that extends upwardly {rom
o lubujar elastomeric valve portivn. The wvalve porlion,
which fits looscly around a nipple formation that extends
upwardly from the adapter wall, terminates in o tapered
sealing ing that notwally scals ageinst the adapter wall at its
surtace surroundting the nipple te prevent leakage of the
stred liquid when the comainer is taveried. When (he
cantainer s syueczed. the liquid in the conwiter flows
thronegh i set ol passageway bores foaned in the adapier wall
and exerts hvdruhe pressore on the clastomeric diaphiragn.
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thus compressing the valve portion ond deflecting the seal-
ing ring from the adapter wall to allow tiquid to be dis-
charged through the nozzle. The nssembly also includes an
air aspiration conduit for aspirating air inte the container to
replace the dispensed liquid, and an air filier, inlegrally
formed willy the valve, for fillering the air as it enters the
containgr.

[0007] The liquid solution in the container of Ranalleta ol
al. must follow a mther tortuous and narmw flow path belore
it s dispensed 1hrough the nozzle. Initially, the solution
flows in an axial dircction through the passapeway bores in
the adapter wall. Next, the flow is diverted in a radial
direction toward the inket of the nozzle. where it is redirected
in the axial dircetion by the nipple. One advantage of this
tortuous flow paih is that it stows the Jow of the salution,
possibly allewing drop-wisc dispensing. A disadvantage,
hawever, s that rather complicated manufacturing processes
are required to provide the necessary flow rostriction struc-
tures, thus mereasing the overall cost of manufactare.

[0008] The Kanner e al. patent discloses a number of
nozzle assemblies which, like 1he Ranalleita ot al. nozzle
assemblics, include flow restriction strictures  possibly
enabling drop-wise dispensing. One embodiment without
flow restriction strictores is also disclosed, Ti this cobodi-
ment, the dispensing nozzle tenninates in a conveational
duckbill valve. The duckbill embodiment of Kanner et at,
does not appear to he capable of drop-wise dispensing. Also,
to the best of our knowledge, all commercially available
duckhill valves allow ot least some back flow at e
difterential pressure across the valve. Aceerdingly, the duck-
bill nozzle assembly disclosed by Kanncr et ol may oot fully
close afler dispensing, tws allowing smati amounts of
contaminated liquid solution to reenler the bottle afier use,

[0009] Ryvder ot al. shows a number of other nozzle
assemblics having flow restriction structures. In one
embodiment of particufar intcrest. the nozzle includes a
terminal valve portion comprising a genedally circular prisut
portion having & nonually closed slit which resilicntly opens
with the hydrandic pressure of the dispensed (uid. and then
closes te prevent entry of the potentiolly contaminaling air.

[0018)  The patents to Martinez et al. and Meterhoefer hotl:
show nozzle assemblies having distally disposed duckbili
valves, specifically duckbilt valves nranufactured by Vernay
Laboratories, [nc, However, graphs fownd on the Vemay web
page {hiipifvww.venayv.com) show that all their stock
products allow some back Aow at zero as weld as near 7ero
pressure differentials. Accordingly, the nozzle assemblics of
Martinez et al. and Meierhoeter may not elfectively prevent
contaminated Bauid from recotering the container alter
dispensing.

foo11]  Accordingly. there exists a need lor dispensing
systems allowing sterile. multiple-dose, drop-wise dispens-
ing of preservative-frce liquid selutions, In particular, a need
exists for simple and cvenomical muliiple-dose. drop-wise
dispensing assemblies which are substantially free of fow
restrictinn structures and which allow substantially o hack
flew at zem as well as near zero pressure differentials.

SUMMARY OF TilE INVENTION

[0012] “Fhe present invention provides new and enhanced
dispensing tips andfor dispensing assemblics for dispensing,
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for cxample, sterile, muliiple-close, drop-wise dispensing of
preservative-free liquid solutions. Methods of dispensing
using such dispensing lips six¥or assemblies are also pro-
vided.

[OE3] The dispeasing assemblies of the present invention
enable @ user to dispense individual drops, rather than
streems, ofa liguid solution, by squeezing o resilient-walled
vessel with a force that is comfortable for consumers, yet
greater han the lorce required by dispensers having con-
ventional duckbill valves. Furhermore, the dispensing
assemblies are capable of drop-wise dispensing over a broad
force range, without the need for flow restrictors or other
obsteuctions. The dispensing assemblics of the present
invention also include features, such as a back flow-resistant
check valve. a filimtion member, and an antibacterial cap
finer, which reduce or climinate contamination of the solo-
tion being dispensed, miaking the use of preservatives unnec-
cssary. Moreover, the dispensing assemblies of the present
vealion are siraightforwad in construction. and are simple
and econnntical 10 manulacture,

[0014] In accordance with one aspect of the invention,
dispensing tips W be coupled W a resitient-walied vessel
comprise 2 tip deflining 2 bore structured to communicate
direetly with (he epening i a resilicat-walled vessel when
coupled to (he vessel: and a valve thal is structured to allow
drop-wise dispensing from the vessel when thetip is coupled
t lhe vessel and sulficiens manwal pressure is applied to the
resilicat wall of the vessel. The valve is further structured (o
prevent back low at zero as well as near zere pressure
differentials across the valve. Such dispensing lips also
include al least one vent opening structured to atlow air jnto
and ow ol the vessel when the dispensing lip is coupled to
the vessel. Advantageously, the present dispensing tips
include at least one filtration clement extencling across the at
teast one vent opening and stevelured to allow gascous fluid
ko pass througl the venl opening while blocking liquid luids
and contaminanis,

[0E5]  Ina usclul embodiment of the invenlion. the vaive
is o check valve having a cracking pressure cqual to at Jeast
aboul 0.1 psi. prelerably al teast abow 9.5 psi. sad more
preferably sill, ol Teast sbom 1.0 10 4.5 psi.

[#016] 1o a particularly usefub embodiment, the tip is
confipured s a substantinlly gavssian, or bell-shaped, trun-
cated cone, and the vatve comprises a normally closed slit
extending substantinlly perpendicularly through the distal
end of the tip. The distal ead of the lip is prefesably
subslautially plowar. The dinensions ol the shit relative to ihe
diameter of (he 1ip, as well as The wall thickness. material
properties of tie tip and method of (ormation of the slit, are
sefected @ ensure that the mutuaily ficing edges extending
abeng epposite sides vl the shit exert sulficient force on one
anollier 1o prevent microbe-sized particles {om possing
through she stit when the valve is closed. More preferably.
these propertics are selected such that the nwnsally facing
surlaces exert sullicient force on one another tu prevent
particles larger than one miceon in diameter from passing
through the shit when il valve is closed. Even maore
prefertbly. the lorce is suflicient to prevent particles larger
than 0.22 micrens in diameter from passing hrough 1he slit
wheit tiwe valve is closed.

[0017]  Tn one advanitageous embediment, the present dis-
pensing tips include a retaining member structured © main-

QW]
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tain the at least one filtration member in a fixed posilion
relative to the at least one vent apening in the tip. Preferably,
the retaining member includes at feast one aperture alignakle
with the at least one vent epening. whercin the aperture and
the vent opening are sized and placed w0 atlow air fow
thruugh bath the aperture and the vent opening regasdless ol
the coaxial orientation of the retaining member,

[00£8] i another advantageous embodiment, the present
dispensing tips have a two-piece structure having a base
portion formed of a first, relutively rigid materdal, and an end
portiog, including the valve, that is formed of a second, more
flexible matedal. Preferably, the fist material is selected
from the group consisting of polycthylene, polypropylene,
polystyrene. polycarbonate, scrylonitrile butadicne styreac.
and mixtures thercol, and the sccond material s selected
from the group consisting of silicone polymer. polyisoprene,
plasticized polyvinyl chleride, pelyarethane. ethylene-buiy-
lente copolymers, styrenics, and mixtures thereof,

[0019] 1In other advaniageous embodiments, the dispens-
tng tips include at least one deflector element steuctured 1o
deflect liquid from the at least one venl opening. For
instance, in oxe embodimeut, the deflecior element includes
an apron steacture extending radially outwardly fron a
central axis of the tip. In another embodiment. the ol least
onc vent opening is located tn a plateau formed on g base
portion of the tip, and he deflector element comprises at
least one channel provided adjacent the plateaw for directing
liguid away from the vent opening.

[0020]  Another useful embodiment of the invention pro-
vides a cap for covering the dispensing tip whea the assem-
bly is nol in dispensing use, and an anti-microbial liner
located in the cap and cffective in reducing or preventing
contamination of he external surface of thetip about the slie.
Advantageously, the anti-ticrobial liner comprises a resil-
ienl component adapted to scalingly engage the lip whea the
cap is positioned thercon, and an antimicrobial component,
The antinticrubial componen! may comprise au anti-micre-
bial coating on the resifient component, ar may be dispersed
throughout the resilient component. Altematively, the liner
may be eliminated wd an antimicrobial componem incor-
poratet] directly inta the cup material or applied as @ coaling
on the inner surface of the cap.

[0021] Inaccordance with anather aspect of the invention,
dispensing assemblies are provided comprising a tip defin-
ing a bore positioned 10 be in direct communication wilh the
vessel when coupled to the vessel, the lip including o distal
end, and o valve provided at the distal end ot the tip. The
valve, which extends substantiaily coaxiolly with the bore, is
structured to allow drop-wise hquid dispensing from the
vessel when suflicient magual pressure is applied to the
resiltem wall of the vessel and to prevent liguid back fow at
zera ag well as neur zero pressure diflerentinds across 1he
valve. Vet openings. at least one Altration clement. a
retaining member, and a cap having an anti-microbial liner.
as described ahove, may also be provided with the assembly.

[0022] In sccordunce with sull another aspect of the
invention, dispensing asseniblies to be coupled o a resilient-
walled vessel are provided and comprise a tp delining an
unobsiructed hare structured 1o communicate dircetly with
the opening in the vessel when the assembly is coupled 1o
1he vessel. The tip includes a distal end, and a velve provided
at the distal end of the tip. The valve exiends substantially

b
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coaxially with the bore and compriscs a planar surface
defining at leus! onc slit. A plurality of muluaily focing
surfaces extend along eppasiie sides of the at least one slit,
the mutually facing surfaces being stouerured to cxert suf-
ficiens force on one another when the valve is closed to
prevent microbe-sized pacticies from passing through the at
least ene stit when the valve is closcd. As in the previous
aspects, vend openings. a1 feast ane fillmtion element, a
relaintng member. aod a ¢ having an anti-microbial liner,
as described above, may also be provided.

[0023]  In accordance with yet another aspect of the tnven-
tion a dispensing assembly 10 be coupled lo & vessel con-
Laiting 2 stedle liguid comprises a tip structured to dispense
liquid from the vessel. a cap siuctured to cover the 1ip when
the assemably is net in vse. and an anti-microbial liner o the
cap fuor preventing conlamination of the tip. The anti-
micrabial fiser is preferably in the form of a resilient
compenent and an anti-niicrobial component, wherein the
anti-microbial conponent may vither be dispersed (hrough-
out the resilient companent or provided in the form of a
surface coating thereen.

{6024] In accordonce with a Turther aspect af the inven-
tion, dispensing osscimblics te be coupled to a vessel con-
laining a liquid are provided and comprises a dispensing tip
inclading a nermally closed vabve siructured to allow dis-
pensing from the vesse! when the dispensing tip is coupted
to the vessel and the valve is apen, at icast one vent opening
structured to allow air into and cut of the vessel wien the
dispensing tip is coupled to the vessel. at least one filtration
member extending across the at least ane vent opening and
structured to allow gascous fluids to pass through the vent
epening while blecking liquid Auid and comtaminants, and a
retaining meatber siructured lo maintain the at least one
filrstion element ina fixed position when juxtaposed (here-
with, The retaining member defines al least one aperiure
configured to communicate with the vent opening when the
reiaining member is juxtaposed with the filtration membet,
regardless of the coaxiat rienttion of the retaining member.

[6n25] In a uselul embodiment, the at lcast one vent
opuning comprises a plunality of vent openings symmetri-
cally arranged about the valve {or the basc el the rozzle).
and the a least one aperture comprises a plurality of
apertuees sized and placed to atlow communication belween
the apertures and the vent openings regardless of the angular
uricatation of the wetaining member relative the dispensing
lip.

[0026] Methods of dispensing preservative-free liquid
solutions arc provided in accerdance with an additional
aspect of the present fnvention. Tn geaeral, (hese wethods
involve using the dispensing tips and dispensing assemblics
in accordance with the present invention. as deseribed
elsewhere herein. For example, such methods comprise the
steps of 1) providiag a Tiquid selution, such as a preserva-
live-free liquid solution. in a resilient-walled vessel having
a dispensing Lip ineluding a nomally closed valve structured
o opea when sulficient pressure. for instance mannal pres-
sure, Is opplicd to the resilient wall aod 1o prevent back flow
at zere as well as sear zero pressure differentials across the
valve: aud 2) applving sullicienl pressure to the resilieat wall
to cause the valve o open. Prelerably. the step ol applying
suflicicnt pressure cotnprises manually squeezing the con-
tainer Jong enough to dispense one or more <drops, prefor-
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ably, only a single drop, of the solution. Substantially
immediately after the destred amount of liquid has been
dispensed, the pressure on the resilicat wall ol the vessel is
released and the vatve closes.

[6027] fiach and every feature described herein, and each
and every combination of two or more of such features, is
included within the scope af the present invention provided
that the features included in such a combination arc no
mutually inconsistent.

[0028] Adduienal aspects and advantages of the preseni
invention sre set forth in the following description and
claims, particularly whea considered in conjunction with Ihe
accompanying drawings in which iike parts bear like reler-
ence numwerals.

BRIEY DESCRIPTION OF THE DRAWINGS

[0029] FI1G. 1 isa perspective view showiny a dispensing
assembly according to the present invention,

[0030]  F1G. 2 shows clements of the dispensing assembly
of ¥IG. 1 in exploded relationship te one another:

{0031] FIG. 3 is a sectional view taken through line 3-3 of
FIG. 1;

[0032] FIG. 3A is a botiom view of FIG. §;

[0033] FIG. 4 s plan view of a dispensing iip according
to the present invention;

[0034] F1GS. 4A and 4B are plan views ol dispensing tips
having aiternate slit arrangements;

[0035] TIG. 4C is a longitudinal sectional view of the iip
shown in FIG. 4;

[0026] ¥IG. 5 is a longitudinal sectional view of a dis-
pensing lip according to an allemate embodiment ol the
invenlion;

[0037} G, 6 is u perspective view of the tip shown in
FIG. 5

[0838] FIG. 7 is a view, simtlar to FIG, 3, of a dispensing
lip according (o another embodiment of the invention:

[0838] FIG. B i3 a perspective view showing the elemenls
of the tip of FIG. 7 in exploded relationship o one anather:

[0048] FIG. 9 is a perspeclive view showing the buse
portion ol the tip of FIG. 7,

[0041] FIG, 10 i an exploded perspective view ol a
dispensing tip according to stilk anviher enboadiment of the
inventivn: and

[0042]  FIG. 1 isa perspective view showing u dispensiog
up according 10 yel another embodiment al e invention,

DETAILED DESCRIFTION OF "THIL DRAWINGS

[0043] Refesring now o FIGS. 1-3. a dispensing assenthly
ertip 1% in accordance with ke present invention is pro-
vidud for coupling to o resifiem-walted vessel 12 such as a
squeeze bottle laving an open neek 14, The assembly 10
may be used to dispense liguids of virally aay kind, but is
particulaely usctul tor dispensing medicamens and other
liguid pharmwcewticat or ophithalmic solutions, such as anli-
glaucoma. anti-allergy and dry eye solutions. that advanta-
peously arc to be kept sterile. Such solutions may be

[T

2%



US 2006/0180613 Al

proservative-free, for example. so ps to be usefil w a broad
range of patients, incloding those thal are sensitive to
preservatives and these thay preler oo preseevatives.

{044]  In conventional dispensers, such solutions would
require preservatives and/or anlibacterial agents. However,
the combination ol a microbe-impermeuble flter assembly
16 and o buck flow-resistant check valve 18, as described
herein, make the use of preservatives andfor antibacterial
agenls unnecessary m solutions dispensed using the assem-
bly 1 of the present inventinn.

[0045]  With particular relerence o FIG. 3. the dispensing
assenthly 10 aceording 1o the preseot invenlion preferably
inciudes o eylidrical neck 20 configured 1o be inserted inlo
the open neck 14 of the vessel 120 The neck 20 of the
wssembly 10 preferibly tchudes o pair of longitudinally
spaced apant wnular Qunges or ribs 22, 24 configured
smap or uthenwise [t inte correspunding grooves or recesses
26, 28 in the neck 14 of the vessel 12, thus fightly securing
lhe assembly M0 within the vessel 12 and providing a
MMud-tight seal thercbetween,

[0u46) A buse portion 30 extends transverscly across a
dislal end of the neck 20 of the dispensing assembly, and a
mzzle 32 extends digtally from a central portion of fhe
nozzle buse parfion 30, The pozzle 32 includes a generally
cylindrical proximal poction 34 and a distol portion 36
having o substantially gaussion, or bell-shaped, truncated
conical configuration, The nozzte defines a conical bore 37
commuicating at its distak end with tve back Now-resistant
check valve 18 carricd in the planar distal surface 38 of the
distal portion 34 and at its praximal cnd with the interior of
the resilient-walled vessel 12, The bore 37 may have any
suitable crass-section, such os, without limitation, a cirqular
or on oval eross section.

[0047] The back flow-resistant check valve 18, shown in
preater detasit in FIGS. § and 4C, compriscs at least one
normally closed st 40 extending substantially perpendicu-
larly through the distal surface 38. Although shown here as
a single slit, plurat slits such as. for instance, slits arranged
i Y™ or “X™ configuration could alse be provided, as
shown in FIGS. 4A and B, respectively, A plurality of
mutually clasticatly contacting edges 42. 44, which may alse
be described us lips or onduadly facing suelices. extend
along oppesite sides ol the slis or slits 48,

[D048]  The geometry, moterial and methad of foming of
the distal purtion: 36 of the noezle 32, as well o5 e
dimnensivns of the sht 40 and the 1hickness of the material
surrounding the slit 40 are selected such (it the edges or
surtzees 42, d4 exert sufficient force on one another when
the valve 15 closetd W prevent micrube-sived paricles [rom
passing througl the ot least ene slil when the valve is closed.
Mure specilically. these propertis are seloeted sueh that the
furce exerted by the edpes 42, 44 on one avother when the
valve is closed is sullicient 1o prevent particles lanzer than
one micron in dimmeter Fromn passing (hrough tbe w least one
shit 40 when the valve 18 s closed. Prefembly, the propetivs
are selected such that the force 15 sufficient i prevent
particles farger than 0.22 microns in diameter from passing
thronpls the slit when the valve is closed.

[0049] TThe dimensions and material propertivs af the
clicck valve 18 should also be selected such that the ceacking
pressure of the valve is greoter than about 0.1 psi. More
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preferably, the cracking pressure of the valve should be
above abont (L5 psi. and mare preferably still, in the range
of 1-4.5 psi, since cracking pressures in this mege have been
found to ve comfortable for consmners, while wt the same
time allowing drop-wise dispeusing without the need for
flow restrictors in the vessel 12 or dispensing asseably 10,
This is in ditect contrast to convenlional check valves, where
manual pressure above 0.1 psi would cause liquid (o exit in
a stream, rather than individual drops, unless a fow restric-
tor or other obstruction were provided. .

[#056] Both the cracking pressure and the ability ol the
check valve 18 to resist back How are determined by a
number of factors, including the resitiency of the claslomer
1 the distat end 38 of the nozzle 32, the dimensional features
of the slit 40 and surrounding structure, the bulk of malerial
surounding e slit 40, the annular geonetry of the material
surrounding the slit 40 and the precision and method with
which the siit 40 is formed.

[p051}  Specilically, it has been found that the material
used to farm the distal portion 36 of the nozzle 32 should be
a highly resilient materiat having an clongation greater than
or oqual to abowt 130% or greater than or equal 1o aboul
200%. a tear strength greater thaa or equal o about 150 ppi
or greater than or equal to about 200 ppi. a compression sel
less than or equal to abom 40%. and a Shore A durometer of
about 30 10 about 70 or about 30. Useful wmaterials having
some or all of these properties include silicane polymers,
polyiseprene, plasticized polyvinyd chloride, polyuzeihone,
ethvlene-butylene copolymers, styrenics, and  mixtures
thereof.

[0052] Any of the above materials may optionally alse
mclude an anti-nuicrobial agent that has been adided into the
resin during manwlacture, Alicnately. an anfi-miceobial
agent may aplionally be applied to the tip i the form ol 3
coating. Suvitable antimicrobial agents may include salts of
common heavy metal oxides, including oxides of silver, gold
or copper, ur way be substantially metal-free. Pacticularly
useful antimicrobial components that are known to be sub-
stantially non-leachable and to be compatible with injection-
moldable resins may be selected from the growp consisling
at antimicrobial quaternary anmoniom conrlaining groups.
autimicrobial amine-conrtaining groups, antimicrobial pep-
tide-containing proups, antimicrobial phosphazenc-contain-
ing wroups and mixtuees thereol. Such aatimictobial com-
ponents are moere fully described i Dviabo o ol US. Pat.
No. 3505 17, which 38 neorporaled in ils enlirety by
eferenee herein.

[0853] Regarding the dimensional features of the slit 48,
the preferred shr length | for a gozzle 32 haviag a length of
0.23-0.75 inches and @ distad end diameter 1) in the cange of
about 0.05 t0 0.21 inches is in a range v about .04 1o abow
0.2 inches. The optimum depth d for such a slit 40 s
preferably in @ mnpe of about G.01 10 about 0.1 inches, The
minionum walt thickness Ly (e (e hickaess of 1be wall
hezween an end of the s1it 40 and the ower circom ference of
the distal surfoce 38) preferably 13 no fess than about 0,01
inches. The maximum wall thickness Ly, . (i.€. the thickness
of the watl between the bore 37 and the outer surface ol the
anzzle 32 ot the junclion between the cylindrical proximal
portion 34 and the substantialiy gaussian truncated conieal
distal postion 36) preferably is no less than aboul 0.02
inches.
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(9054} Tn relative werms, lhc:lengm 1of the st 4D prefer-

ab}y i nu greater than about 0,960, wherd D s the diameter
ol the plquar distal surface 38 of thi nozzle 32. The depth d
of the slit 40 proferably is no less than about 0.040>" The

magimun wall thickness 1y, preferably is no less than
about 1.5d.

[0055)  In accorlance with the present invention, the pro-
cuss ol forming the slit 40 in the planar surface 38 preferably
is carctully eontmlled in order beih to obtain the proper
cracking pressuses and to chsure that no back low oceurs at
zero as weld as near zero pressure differemials.

[0056}  Accordingly, » new procedure for introducing the
alit into the swrlace in & clean, precise, and reproducivle
ntanner hiss been discovered. This pmcess comprises insed-
ing the nozzle 32 distat end down in a female cavily in a
blacking fixture. The cavily has an inner geomictry substan-
tially matching, for example substantially exxetly matching,
the outer geometry vl the nozzle 32, and includes an opening
haviag a diameter substantiaily cqual to, for example sub-
stantially exactly equal to, the ovter diamcter of the distal
surface 38 of the nozade 32. Very slight campression of the
nozzle end 36 occurs when the nozae 32 is placed in the
fixture,

{#57]  Once the nozzle 32 has been placed i the blocking
fixtore such that the axis of the nozzle is substantially
perpendicilar toihe planc of the fixture and the distal end 38
is aligned with the matching opening. a slitting hiade is
positioned couxially over the 1ip and actoated downwardly
through the distal end of the nozzde. The slitting hlade,
preferably made of hardencd stninless steel or ceramic, is
sharpened at one end 1o resemble a double cdged chisel,
wherein the taper of the eutiing edge i& longer than. for
example abowl 0,03 inches longer then. the wall thickness of
the distal end 38. Thus, ihe blade is able to consistently
peneteae the surthce 38 and create a cléan, complete stit
having a width egual to the edye-ta edge distance {i.e. the
withy of the hlade.

[OD3R] A hard rubber pad, lor example having a Share A
durometer af about 70 to abow 104, is placed under the
surface 38 during the slitiing operation to substantially
prevenl, minimize, or ol least reduee fexing thercof. The
blidde moves downwardly until it cncounters a mechanical
stop, which ensurcs that cxacily the desired length of shit is
obtained, # which point the blade is retracted and the nozzle
32 removed from the Mocking fixtune,

[0059] Vardaus ether methods of forming the slit will
readily oceur 1o the skilled practitioner. and sre inchwded
within the scope of e presenl fnvention.

(00607 1o addition to the check valve 1§, the dispensing
assentbly 10 includes o plorality of vent openings 45 aliow-
ing gaseous Muids such as air to tlow inta aad oul of the
bottle. In the illsstrated smbudiment, foar geaerslly trinn-
guliropenings 43 are provided at intervals ol approximately
20", The base ol cach thangulor opening 45 exiends cir-
cumlerentially along the base portion 30 ol the dispensing
agsembly 10_sublending an angle of approximately 457 The
apes ol cach trimngular epening 45 extends uxially. termi-
nating near the proximal end ol the distal ead portion 34 of
the nozzle. However. shis arangement ol openings is ncrely
excmplacy. Various arangements involving other shapes,
sizes and aumbers af vent openings 45 will also be apparent
to the sKilled praclitioncr, and are included withia the scope
ol the present invention.
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[0061] . At least one filtration elemen: 44, such as a mem-
brane or the like, is juxtaposed with the vent openings 45 lo
prevent liquid and aifbome contaminants from entering the
vessel 12. Prelerbly, the filiration clement 46 s in the fonn
of an annular disk baving its underside communicating with
the interior of the vesset 12 and its upper surface abutting the
base porticn 30 of the dispensing assembly. Aay conmer-
cially availuble hydrophobic, air permeable filter haviag a
sufficiently small pore size o exclude bacleria may be
suitable for use in this assembly. The Bliration clemeni 46
may optionally also be made from or treated with one or
more antibacterial materials. such as oxides of silver. pald or
copper. or ary of the substantially non-metal. nen-leachable
antibocteriab cowmponeats described in the atoremengioned
Dziabo et al. patent.

[0062] 1n the illustraled embodiment, a retainer member
47 s positioned against the (Hiration element 46 for securing
the filtrotion efement 46 in place against the anuular under-
side 48 of the base member 30, preventing air from moving
around it The retaining member 47 is showat here as a rigid
ring secured within the cylindrical neck 20 of the dispensing
assembly 10. Prefeeably the nock 20 includes o chamlercd
lip 51 that vrges the retaining member or ring 47 tightly
against the annular underside 48,

[0063]  Altemaltely. the entire filimtion clement retainer
member assembly 16 may be inserted as stated above bul
wiih the flirtion element 46 on the opposite side of the
retainer member 47,

f0064] Other methods of securing the filiration clement 46
tw the retaining member or ring 47 may also be used. For
instance. the Glration clement 46 may be adhesively boaded
or heat sealed 1o the relaining member 47, or molded with
the rejaining member 47 as an ttegrl assembly, Allean
tively, the retaining member could be dispensed with allp-
gethes, and the filiction element 46 could be press fil
directly inte the cylindrcal aeck 20, wolded in place at the
time of fabrication, or scaled against the anuular undeeside
48 of the base member 38, Tor fnstance by heat seating,
adhesive bending. welding or the like.

[0065] The retaining member or ring 47 includes @ contral
bore or apenture 52 that is alignable with the cemtral bore or
aperture 54 of the filiration clement, thus allowing liguid to
flow unimpeded from the vessel 12 w the dispensing nozzle
32 Inaddition. the retaining member 47 includes o nwmber
of venl apertures 56 that arc alignable with the vent openings
45 in the base portion 30 of the dispensing asscinbly 16
Preferably. the size and position of the vent aperlures 56 is
scleeted to allow air fiow through both the vent sperlures 56
and the veat openings 45 regardiess of the coaxial erienla-
ton of the retaining nrember rwlative the vent aperures 56.
In other words, the vent aperlures 56 are configured to
ensure ial at feast a portion of at Teast one ol e vent
apertures 36 communicates with at beast a portion of i least
oge nf'the vent openings even i vither the relining member
47 ar the hase member 31 is unintentionatly moved alonyg or
roiated about their commen axis. This ensures that air (fow
will nat be blacked i the retainiay, member 47 is misaligned
during (he assembly process.

{B0661 I the iusteoled emhodiment, since the base por-
uion 30 includes four vent operings 45 arranged 90° apan,
each venl opening subteading an angle ¢, the relaining,
member 46 fncludes four vent apertures 56, each subtending
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an angle P>, a5 seen i FIG, 3A. Aliermatively, the retain-
ing mesber 46 could have a single vent apenture subtending
an angle greater than 270°, two vent apertures, cach sub-
tending an anghe greater than 135°, and so forth. The skilled
practitioner will recognize numenws variations that can be
made in the number. size asd spacing of the veat apertures
86 that will allow continuous air flow tirough the vent
openings 45, cven in he event of misalignmem of the
relaining member 47 Allsueh variations are inctaded withia
the scope of the prescat invention.

[0667] The dispensing assembly 10 preferably includes a
protective cap 38, as shown in FIG. 3. The cap 58 preferably
defines an inner cavity having a shape that generally con-
Jorms 1o the shape of ot least the distal end 36 of the
dispensing nozzle 32. An anti-microbial liner 60 in the cap
prevents conlamination of 1he nozzle 32, The liner 60 is
preferably mode of a resilient matenal such a8 silicone
polviner, rubber. sponge. or the like. An anti-microbial agent
may either he dispersed throwghont or applied as o coating
to the resilient material.

[0868} The protestive cap 58 preferably s internally
threaced, alfowing it tv be serewed on over exlernal theeads
provided on the neck 14 of the vessel 12, However, other
ways of seeuring e cap 58 (v the vessel are abse included
withan 1l scope of the invention.

[0069] In the illusteated embodiment. the liner 60 is con-
figured to be in intimale contact with the distal end 36 of the
aozzle 32 when the cap 58 in a closed pusition over the
assembly. Alternately, the hier 60 may be configured to
allew a small gap between dhe liner 60 and the distal end 36,
thus allowing any residual liquid on the end 36 10 be wicked
onto the liner, while aveiding contact between the distal end
36 aixd 1he antimicrobial component.

[0070] A two-piece dispensing, assembly 110 ilfustratiog
the principles of the present inventton 1s shown i FIGS. 3
and 6. The neck 1210, the buse 134, und the praximal portion
134 of the anzzle 132 of this assembly 110 arc ntegrally
lorned, for instance molded, from a fist, reladively ngid
malerial, preferably selected from the proup coosisting of
polvethytene, polyprepylene, polystyrene, polycarbonate,
and nervlonitrile-buladicac-styrene, and mixiures terenf,
while the distal pertion 136 of the nozzle 132 is made fram
a mure resilient malerial, preferably from (he group consist-
ing of sificone pelymer, palyiseprenc. plasticized polyvinyl
chloride. polyurcthane. cthylene-butvlenc copolymers, sty-
renies, and mixiures thereot.

{0071]  The distal porfion 136 of the novzle 132, which
wcludes @ normally closed check valve 18 as deseribed
above, is confligured as o female eloment having o generally
cylindrical cavity 137 for receiving the generally cylindrical
proximal portion 134 of the nozele $32. The proximal
purion 134 may simply be press-[il or spuppud into e
cavily 137, or it may be bonded in place by means of
uver-molding, adhesives. heat scaling. welding, or the like,

[0072] The distal portion 136 Turther inciudes o skirt or
apraa portion 139 thal circumsceribes the eylindocal caviey
137 and slopes radially outwardly in the proximal direction
w form o roof or shield over the vent opepings 145 in the
buse 130, This prevents any residual liquid. or mnoft. from
flowing o and blocking e venl epenings 145, The
proximal end of the aprop porlion 139 is spaced from the
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base 130 and exiends substantially perpesdicularly o the
axis of each veal opening 145, thus forming an angle in e
path followed by ventilation air.

[0073] FIGS. 7-9 show u dispensing asscmbly 210 that is

generally similar to the previous assembly 110, cxcept that.

the entire nozzle 232 is formed of relatively resilient mate-
rial and is coafigured as a male clement configured to be
received in a central bore 241 of the basc portion 230, The
base portion 230, which is formed of more rigid material,
includes a raised cloverleaf structure 243 which serves as o
seat for supporting (he proximal surfice of e nozzic 232,
as well as spacing means for mgntaining the rozzle 232 a
sutlicient distance from the vent openings 242 to ensure o
substantially unimpeded Now of ventilation aie.

[0074] 1n an alternate dispensing assembly 310 shown i
FIG. 10. o cloverleal structure 343 is integrally formed vn
the proximal surfnce 345 of the nozzle 332, rather than on
the base portion 330 of the assembly 3190, L addition, the
filtration elemeat 346 is sandwiched between the base 330
and the proximal end 343 of the aorzle, eliminating the need
for a retaining ring.

[0675] F1G. 11 shows an allerative armngement for
deflecting runofT liguid from the vent openings 445 in the
base portion 430 of a dispensing assembly 410, Each of the
vent epenings 443 is formed in a mised plateau 447. tach
platean 447 is separated from an adjacent platean 447 by a
gulter 449 that extends radiafly owwardly from an intemal
annufar gutier 451 surrownding he nozzle 432, Other
arrangemeats for deflecting runoff iguid will he appareai w
the skilled practitioner. For instance, an aonudar wall or
chimney could be provided around each veat opening 445,
All such arrangements are included within 1he scope of the
present invention.

[0076] A method of dispensing a preservative-free sofu-
oo wsing a dispensing assembly of the present inventivn
camprises the steps of: providing the preservalive-free solu-
don i o esilient-walled vessel having a lip defining an
unobsirucled bore direclly communicining wille 1he vesset
and a check valve provided at the distal end of the tip. the
valve being stauctured (o allow drop-wise fiquid dispensing
trom the vessel when sufficieal manual pressuee is applicd o
the restlient wail of the vessel, and e prevens liquidd buck-
fow at vero ax well s near zem pressure dillerentials seross
ihe valve: applyisg sullicient mamal pressure W the restlicns
wall of the vessel to dispense # single drop el the solution;
and immudialely removing (be manual pressure lo close e
valve and prevent [urllier dispensing andfor backllow. Pref-
erably, the imeunt of manual pressure applied is greater than
about 0.1 pst, and mwore prefecably s preaier than about 0.5
psi. Most preferbly. the amount of nienual pressuse wpplivd
is in the range of about | 10 about 4.5 psi.

[0077] While this wvention has been deseribed with
respect 1o various specific examples and embodiments. it is
1o be understoud that the invention is nol linvited thersio and
thal it van be vadously practiced within the scope of the
folivwing claims,

1-105. (canceled)
106, A dispensing assembly 10 be coupled 1o a resilient-
walled vessel containing a liguid, comprising:

a neck portion including a sidewall simciured W cngage
the interior of a neck of a resilient walled-vessel:

- abe e e Ko
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atip distally extending from theneck portion and defining
a bore positioned o be in direct communication with
the vessel when coupled to the vessel to provide o
substansially lincar luid Bow path from the vessel to
the tip. the fip including a distal end; and

a valve provided ar Qe distal end ol the tip, the valve
exlending substantially coaxially with the bone;

wherein the valve is structured to allow drop-wise liquid
dispensing [rom the vessel when the assembly is
coupled to the vessel and suflicieal neanual pressure 1s
applicd to the resilient wall of the vessel, and to prevent
liquid back fow at zero as well as near zero pressure
differentials across the valve,

107. The dispensing assembly of claim 106, further com-

prising:

at feast one vent opening steuctured te allow air into and -

out of the vessel when the dispensing assembly 1s
coupled to the vessel; and

at least one filtmation clentent extending across the al least
onc vent apering and siructured to altow gaseous Mluids
1w pass through the venl opening while blecking liquid
fluids and contaminanis.

108. The dispensing assembly of claim 107, wherein the
al least one vent opening is oriented al o substantially
perpendicular angle 1o the bore of the tip.

199. The dispensing assembly of claim 107, wherein the
al least oue vent opening is oriented coaxiatly with the hore
of the tip.

110, The dispensing assembly of claim 107, lenher coni-
prising 5 jelaiting member structered and positioned to
waintain the at least one filtration efement in a fixed posi-
Ban.

1L The dispensing assembly of elaim. 106, wherein the
valve comprises a distal suzface, ot least oue slit extending
threwgh the distal surface wxd o plurality o mutvally frcing
surfaces extending along opposing sides of the at least ane
shil, the pluralily of mutualfy Gucing surfaces being siruc-
tured b exert sullicienl foree on e another when e valve
i closed te prevent microbe-sized particles from passing
theutgh (he at least vne slil when the valve is closed.

182, The dispensing assembly of claim ill, wherein the
plurality ol mutually ficing surluces are structured to exent
suflicient foree o vne another o preveal padicles laner
than 0.22 microns in diameler from pagsing through e wt
lenst eae st when the vabve is closad.

113, The dispeosing ussembiy of cluun 106, funther com-
prisiag o cap structured o cover (he tip when e assembly
15 ood n dispensing use,

1i4. The dispensing assenubly of elaim 12, further com-
pristi an anti-micmbial Goer in e cap,
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115. The dispensing asscrbly of claim 1046, wherein the
tip is an over-molded elastomeric nozzle coupled 1o the neck
porsion, and the assembly further comprises ai least one vent
apening lncated in the neck portion steuctured to allow air
into and out of the vessel when the dispeasing tip is coupled
1o the vessel, amd at Jeasl one co-molded filiration member
extending across the at least ane vent opening and structured
to allow gaseous fluids to pass through the vent opering
while blocking liquid uid and contaminaals.

116, The dispensing assembly uf claim 106, wherein the
neck portion is fermed of o first materal, and the Gp is
formed of a second material mere fexible thon the first
material.

117. The dispensing assembly of claim 114, wherein the
ficst materia) is selected from the group consisting of poly-
cthylene, polypropylenc, polystyrene, polycarbonate, and
acrylonitrife-butadicne-styrene  polymers. ad  mixlures
thereof. and the second makerial is selecied from the group
cansisting of siliconc. pelyisoprenc. plasticized polwvinyd
chloride, pelyurethane. ethylenc-butylene copelymers. and
mixtures thercof.

113. The dispensing assembly of claim 106, further com-
poising a filimtion member, wherein (he neck portion, the tip.
and the fitteation memhber are coupled logether as a unilary
strucwtre 10 be coupled o resilient walled vessel,

119, The dispensing assembly of clatm H)6, wherein the
bore ol the tip provides an unobstructed fluid Gow path Trom
the vessel to the tip.

120. The dispensing assembly of ¢laim 100, wherin the
valve is a cheek valve having o cracking pressure greater
han 0.1 psi.

121. The dispensing assembly of elaim 106, whercin the
distal end of the tip has a diameter, and the valve cowprises
a stit formed in the distal end, the slit having a length less
than the diameter of the distal end of the tip.

122. The dispensing assentbly of claim 106, Murther com-
prising at least ane deflector element strucured fo deflect
fiquid away from the at least ene vent apeaing. .

123. The dispensing assembly of claint 106 coupled 1o a
resilient-walled vessel conlaining o Hguid.

124. A method of dispensing a preseevative-free sofution,
comprising:

providing a preservative-free solution in a resilicnt-walled

vessel-comprising, the dispensing assembly of claim
166,

applying sullicient manual pressuze to the resilient well of
the vessel Lo dispense a single drop of the solution; and

immediately thercatler remeving the manual pressure to
close the valve.
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DISPENSING CONTAINER -

FIELD OF THE INVENTION

[006G1] * The present invention relates to a dispensing con- 7

tainer adapted For packaging eye drops in ascptic condition,
packaging somwe cosmetic liquids free of any preservatives,
bactericides, antiscptics or the like pastcurizing ageats, or
packaging any other similar liguid products.

BACKGROUND OF THE INVENTION

[6002] There are known some types of phig assemblies 1o
bu avtached to the mouths of containers Olled wilh any
liguicds. The known plug assemblies comprise each a dis-
pensing valve that will remain closed so long as the internal
pressuce in the container is balanced with atmospheric
pressure. Examples of such plug assemblics are disclosed in
somc Japancse Patent [aying-Open (Gazettes No, 8-282704,
Noe. 8-282703, or in the U.S, Pal. No. 5,213,236, No.
5,339,995 and No. 5,439,143,

[0003] Such conventional plug assemblics may preterably
be used in certain dispensing containers for eye draps, liquid
detergents or foods. Contents of these containers will surcly
be prowcted from leakage and allowed o smomhly cxude
when necessary.

[0004]  Internal pressure will decrease as e content is
discharged through the plug assemhbly, and will hecome
lower than atmospheric pressure after every dosage. A
dispensing valve incorporated in said plug assembly will
thus open inwards Lo suck an amieunt of ambient air to cancel
such a negative pressurc. Since a wvariety of pathogenic
microbes such as true fungi and viruses are present in the
ambient air, cerfain preservatives have been added to those
liguid contents s0 as 10 assore sale usage thereol

[#005]  However, as widely known in the art, preservatives
have produced harmi] side etfeets. [t hus been reported that
eye drops with preservalives would cause inflammation or
the like damage of the cyes, if used repeatedly. Contact
lens-wearers sometimes suller from allergic reactions even
against some kinds of preservatives of a considerably low
conceatration. Hair detergents also contain such a preserva-
live as causing inflarmmatian of head skin and/or loss ol hair.
Further, maoy of recent consumers have in general a dislike
10 addition of prescrvatives 10 any praducts whalever,

[O006)  Therctore, cerlain proposals were made Lo selec-
tively remove only preservalives and other addilives of no
medical ¢lleets, trom a liqueid con-tent Howing out of a
botite. According 10 one of those proposals, a hker (or

. Temowing preservatives is disposed 1o a Now channel formed

through an eyedropper, as disclased in the Japancse Laying-
Open Garzelle No. 4-297264 or No. 0-14972, Such o knewa
eyedropper will however fail to dininish concentration of
preservatives in every dosage of cyedoops, if the preserva-
lives e contained so gich in a fuid caatenl as te enhance
steritization cffeel. I'hose known cyedroppers are designed
to permit in-flow of ambient air conlaminated with
microbes, presuming the preservatives al 2 considerable
concenliativn thercof o he sufficiently disinfectant, in such
a casc, concentration of the preservatives cannot necessarily
be reduced well e avoid any residust amouat of them from
remaining in the drops of eyewash having lown through the
filter.

£k .-
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[0007} Wiility Model  Laving-Open  Gazetie  No.
63-184037 discloses a hydrophilic filler membrane disposed
in a-dischurging chanacl. This membrane permits through-
flow Of eye drops liquid from a container hady birt pre-vents
inward permeation of bacteria and air. A dislal end portion

of the container body is af a depressed tubular or olberwise ©

foldable shape so thal effeciive volume of said body will
reduce in responsc to decrensed quantity of the eycewash
remaining therein. In the cyedropper of this type, ambient air
is shut out in order to preven! bacteria from entry (o the

containcr during use thereof, Concentration of preservatives.

can thus be rendered as low as possible in the Nuid medicine.
However, lhe container body is ol such a single-tayer
structure as enabling its plastic deformation, It is ditlicull for
any known plastic materials 1o larm this container body, and
therefore o certain proper aluminum lube must be used to
make it, failing to allord transparency of the conlainer. Such
a depressed centainer canant stand itself and will not be
convenient for suceceding uscs thercof.

[O008] Japaaese Patent Taying-Open  Gazeties  No.
9-173566 and No. 10-165222 disclose a dispensing con-
tainer that comprises a defaminatiog bottle haviug a mouth
ta which a plug assembly is attached. This bollle is cont-
posed of an outer cylindrical layer and an inoer layer
laminated Lhereon 10 be eapable of reversibly peeling from
the outer Tayer. The interior of inoer layer will [unction as a
reservoir for a liquid content, and the outer Jayer has an vent
formed Ihercin (o suck ambient air. A channel or passage is
formed through the plug assembly for exuding a liguid
conleat stored B the reservoie. A cheek valve disposed in the
flow passage will inhibit back-flow of the content accom-
panicd by ambicat air into the reservair. But, the ambient air
15 sucked sideways through the vent 1o low in hetween the
Jayers, with the inncr layer consequently sheioking as the
liguid content is gradually tarced oul and dispensed. A major
pertion of a liquid content stayiay in the reservoir will be
kept unspoiled with bacleria or the like, withaut aid of any
amounh of preservalives. However, asmall guantily of liquid
conlent will inevitably remain between the cheek valve and
a dispensing autermost opening, Such a residual anownt of
liquid! content will be contaminated with true fungi andfar
viruses, in lhe course of lime and before the next vse,

SUMMARY OF THN: INVENTION

[0009] . An ahject of the present invention made in view of
the drawbacks inherent in the prior art structnres is therefore
lo provide an improved dispensing container that comprises
a delamicating botile having @ mowdh 1o which @ plug
assembly is altached. The pluy assembly in the prescot
inveution has o comprise a vilbvular wozzle mechanism that
has an outlet epening formed thercin fo ailoed 2 scaliay,
wilsrruption between ambicnl air and a liguid content stored
in the delaminating boitle, during non-operation thereof
Residual quaatity of a liquid content remaiving downstream
of the outlet opening, afler every use of this conlainer should
be dimingshed herein to aveid the dispensing of a Tresh dose
contaminated with polluted residue.

[0010] A dispensing container of the prescnl invention
comprises a ballle, an interior hag ol the hottle and a plug,
assembly. The boule may comprisc a barrel and a mouth.
The bag may be containable a liquid content. The bag may
be placed in the barrel of the bottle. The plug assembly may
be disposed in the mouth ol said bonle. The outlet opening,
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ma'y be conneeted 16 the mouth of said bottle. Prefcrably, an
open end of the outlet opening mdy be closely cannecied all
around to an open cod of the mouth of the bottle. The interior
bag is capable of deflating as its liquid conlent decreases in
volume. The outlet opening may be adhered all around 1o an
inner periphery of the mouth to thereby inbibit deformation
of the adhcred portion of Lhe interior bag.

[0011] The bottle may bave at luast onc vent for intake of
ambient air in botween the boltle and the inierior bag. A
plurality ol such venls may cither be lormed @ place of the
mouth. The vent may be formed in a sidewall of the barrel
or a bottam of the bottle, A check valve may be disposed in
cach of veats. Allernatively, cheek valves may nol be buailt
in said vents to render sume normally open, thercby causing
users o close those vents with their fingers when using this
container.

[0012] The plig assembly may comprisc a flexible nozzle
having an oullel hole lor dispensing the Hguid content vul of
the bottle, and a closer capable of closing the outlet hele. The
closcr may be fixed ini the mouth of the botile, and the nozzic
may be capable of ¢lastic deformation away from a normal
position such thal lhe outlet hole is displacced oulwards
relative to the closer in response Lo a pressure raised in the
bag and disengage from the closer.

[0013]  [n operation. the users may lel the flexible nozzle
[ace downwards and depress the exterior boltle to direcily
compress the inferior Lag filled with a liquid content, or
athenwise compress the air intervening between sard bottle
and the bag that has (hen shrunk itself more or less. The
internal pressure thus raised in the inlerior bag will cause the
Rexible novzle 1o elastically deform itsclf so that ils outlst
hole moves cutwards relative 1o the ¢loser until discogage-
ment therelrom. As a result, the outbet hoke of the nezzle o
liquid commuaication with the interior bag will open Lo
dispense the liquid content out of this bag. Ooce 1he user
ceases to depress the exterior battle, it will instantly slact to
restore is normal shape due to elasticity. Thus, the vents will
allow an amount of ambient aic to enler a cavity belween the
bag and bomle, with the flexible nozzle simullancously
moving towards iis normal position so that its outlet hale
conseyquently creeps back inwards o be tghtly closed again
with the closer, Tt will now be apparent that the interior bag
sbrinks gradually and moare or less wheaever the user
dispenses its liquid content to any desired targel objects.
Adso importantly, the Nexible aozzic cosperates al the same
lime with the closer lo {unction like a cheek valve, lest any
amouat ol ambicnt air should low iato the iateriar bag. Any
preservitives need ne loager he added o the liquid content
stored in his intedor bag. The veats permit introduction of
*a ncal amount of ambicnt air into the anoular cavity betwecn
the Taterior bag zod the exterior bottle, normally keeping air
pressure al atmospheric level around swid bag. Thanks to this
lcature, the extleeios belile wmporasily depressed for dispen-
sation of liquid content will readily and smoothly repain iis
nalural form, and this locen will be mainteiocd untid com-
plete exbaustion of said liquid conlent.

[0014] 1o the dispensing canlziner of the invention, the
closer may be a gencrally rad-shaped valve hody, viz,
‘necdle’ (us in usual necdle valves) of a piven length’
inseried in the oullet hole s0 s to normally close it. The
inner peripheral surface ol the flexible nozzle is designed to
temporarily produce a negative pressure in inferior bag.

Dec. 19, 2002

Such a negative pressure appearing in this bag will acton the
nozzle 1o be retracted inwardly towards the cenlainer's
bottom. An inacr region of interface present between the
novzie inner surface and the needle periphery stands always
in flui<] communication with the interior of the bag. Air-
tightness and liquid-tightness are never broken belween the
nozzle and the closer, even if the nozzle's outlet hole closed
with the needle {as the closer) might occasionally be chs-
placed along it within a certain range. Thus, ocither any
inacvertent inflow of ambicat air inte, noc any advertent
elllnence of liquid contenl out of. the interior bag is likely to-
take place. The Aexible nozzle moving, alier anc dispensing
operattan, lowards ils nermal pusiion 1o retracl s outlel
hele may possibly encounler @ frictional resistance or the
like caused by the ncedle or any other happening. Even in
such an event, the fexible nozzle having the smooth inner
periphery will be retuined at an inner position where its
outlet hale remains closed with the necdle (L., rod-shaped
valve body), by virtue of a negative pressure produced in the
interior bag, This motion will be ¢ffected in unison with the
inflow of ambicnt air through the vents. Internal pressure of
the bag may unintentionaliy rise within a vonsicderable range
due {o raised temperatures ar due to vibralion or shock when
carrying the container. Such an inadverienily raised internal
pressure will however be cancelled by the flexible novzle’s
outward displacement relative 1o the needle but nol beyond
the ‘piven length’ thereof (neled hereinbefore). “Thus, the
outlet hole remains closed not o cause any undesirable
discharge of liguid content during storage or handliog of the
container,

[0015]  The flexible nozzic may be made of any plishle and
clastic materizl such as rubbers. [t is not necessary Toc the
nozzle to be flexible in its entirety, hu it 'may have an
clastically deforming  thinned portion. Conscquently, a
thicker base ol the flexible norvle may be formed as a
cylindrical part liting in the exterior boule’s month. A
sleeve may be disposed in such a base within the bottle
mouth 5o (at this porlion is steoogly and fiemly gripped by
and between the sleeve and the mouth inner periphery.
Adr-lightness and Liquid-tightness all around  the base of
flexible nozzle arc thus eohanced. Tvpically, the <loser
formed as the rod-shaped vabve body (viz., needie) may bu
formed integral with such a siceve. In this case, simple
inslaflment ol the sleeve suffices well 10 fix both the coop-
crating flexible nozzle and closer in place, thus simplifying
steuclure and reducing the number of compenent parls is
carricd out.

{0016] The pluy assembly may comprise a slecve made
inteyral with the closer and Guted in the mouth of the boltle,
the nozzle formed of a pliable and elustic material such 15 a
rubber has o cylindrical base, and the base surrounds the
closer and is in an airtight aond liquid-tight coutact with (he
sleeve. In Lhis case, Turther simplilytng structure and sim-
plification of assembly process is carried out.

{0017} Additionally, a cap may be employed in combina-
tivn wilh the alrcadty discussed parls ol the dispensiag
container. The cap delachably mounied an the moush of
exterior bottle will cover an exterior surface of the {lexible
nozzle. The cap may have an innee periphery adjacent to top
of the cap, wherein the periphery is substaatially in confor-
mity with upper end regions which the nozzle and the closer
define in state what the cap 15 moualed on the mouth and the
cap in the mounted state docs closely contact end faces of
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the upper end regions. Alter every use of this dispensing
conlainer, the cap wiil be atlached thereto so as 1o press
inwards the outwards-facing ¢nd of an opening defining the
outlet hole in said flexible nozzle. Any residual amount of
liquidd conlent remaining an such an vutlet hole end will thus
he forced off this hole, so as not give risc (o the problem of
contamination ol said residual liquid. Preferably and typi-
cilly, the llexible nozzle has a (bill-shapedd) eylindrical
novzle portion protruding outwards and longitudinally of the
container, with a bore of this ¢ylindrical portion scrving as
the outlel hole. Also in this case, the cap has an upper porlion
whase inner periphery coineides wilh and closcly contacts
all zround the bill-shaped nozee portion. Any residual
amount of liquid content adhering to outlel hole will be
pushed down away from this hole's ead 1owards a lower cnd
of the bill-shaped paortion. Preferably, the cod of nozzle's
outlct hole may be lormed in flush with the upper cndl of
closer, and the cap has al ils op an inner sueface in o plane
contact with both the outlet hole’s end and the closer’s upper
end. o this case, a residuat amount of hquid conient
adhering to eutlet hole can more surcly be forced alt the
apening end of said ootlel hale.

[0018]  Also preferably, the barrel of cxierior botlle is
capable ol elastic delormation (¢ reversible reduce s vol-
ume. Compression of the inlerior bag will be caused by such
an exterior bollle 1o exude the liquid conlent through (he
flexible nozzle outlet hole at its clastically deformed posi-
lion. Whea (he barrel subsequently repaing its normal shape,
the flexible nozzle ceturns 1o its nonmal position and the
ambient air sucked through the veats flows in between the
bottle and bag.

BRIEF DESCRIPTION OF THE DRAWINGS
[019] FIG. 1{a} is a plan view of a dispensing containcr
provided in a first embodimeni of the present invention;

(00267 IIG. 1(h) is a cross section taken along the line
A-Acn FIG, a);

[0021] FIG. 2 is a cross section taken along the line 3-B
in FIG. ()

(0022] FIG. 3{a) is a plan view of a dispensing container
provided in a second embodiment;

[0023] ¥EG. 3(h) (5 a cross seciion taken aloog the line
C-C in FIG. 3a)

[t024] V1G4 is a cross seclion taken along the line D-D
in FI1G. 3{a):

fO025]  FIG. (e is a plan view of a dispensing conlainer
pravided i a third embodiment;

[0026]  FIG. 5(H) is a cross section 1aken along the line
E-E in FFIG. 5(a);

f0027] FIG. 6 is a cross scelion taken along the line IF-F
i FIG. Sty and

[onz8) F1G. 7 is ao enlarged, fragmentary and vertical
vross section of a dispensing contiiner provided in & [ourth
cmbodiment.

THE PREFERRED EMBOIMIMENTS

fM129]  The dispensing container of the present invention
may be manufactored by previously forming an exterior
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boltle and an incrior bay, and then fixing the latier in the
former. However, il is more prelerable that the preseat
coatainer is composed mainly of a delaminating bottle
whose inncr layer as the interior bag is laminaled on an outer
layer serving as the exlerior bottle.

[0030]  Also preferably installed in each of vents is a check

valve that will permit inflow of ambien air into a clearance
betweea the exterior hoitle and inlerior bag. The chieck valve
inhibits outflow of the ambient air having cntered the
clearance. Thanks 1o such a check valve, the ambient air in

this clearance or gap will be compressed by squeezing the

exlerior bollle, to thereby raise air pressure therein. As a
result, an amount of liquid content corresponding to the
degree of compression ol wlecior bag will flow aut (hrough
a discharging channel or passape. IF no check valves are
used, then a user of this container need to close the venis
when he or she squeczes the exterior botile,

[0031] The Jaminated detaminating bottle may be moelded
ta have a mouth and a bareel continuing thereto, Any propur
mcthod such as the injection-blow molding, the direct biow
makling or the injection molding metho] can be emploved
for this purpose. Aa inner layer preform and an owter fayer
preform may be produced proviousty and discrotely so that
the former is inserted 1n the Jaller to prepare a faminaled
parison. In this case, the parison will be subjected to the
blow molding process to give a container of aay desired
shiape. The resulling container will be af a laminated simc-
ture such that botls the inner and outer layers cxtend leom 1op
to bottom of said container. A laminated mouth will thus
continue from a similarly laminated barrel. In an alternative
mokle, a previously molded liim-like interior bag is placed
a raw cxterior boltle having the mouth and.barcel, belore
subjecled to a similar finishing process.

[0032] The mouth is rendered higher in rigidity, by thick-
cning both the exlerior bolle and interior bag at this region.
On the other hand in the barre] portion, the exierior hotlle
(viv., ouler layer) should be made capable of squecsing and
clastic recavery. The interior bag (viz., ionee layer) has (o
readily shrink, bike uswal filins, [ollowing decrease in vol-
ume of the bquid comenl. Lach of exterior bottle and imerior
bag may cither be of a single-layer or of a muli-layer
structure.

[0033] The interior bag can be formed ol any plastics such
as a polvethylene (PLEY. o polypropyleas (PP) o any other
polyoledin, Fhe exterior bottle can be moelded using (he other
type of plastics such as salurated polyesters including a
polyethylene terephihalate (PLTY and a polycihylene naph-
thalate {PEN). In case of using the container as an cycdrop-
per, i is compulsery that a proper raw material s sclected 1o
forming vach ol these exterior bottle and interior bag
render the conlainer iransgarent and non-permcable lo waler.
Bevcause the interior bag direetly contacts pharmaceutical
conlents, i1 must be made from a certatn plasiies (lor
exumple a PE) highly rmsistant to chemicals. ln cootrast,
higher transparency and lower waler purmeation are prop-
erties desirable [or the plastics as the material (e, o PET
or a soft glassy of exterior boitle.

fM134]  The venis may be formed either in the mouth, in the
barrel ar in a bottom portion of Lhe exterior bottle. The cheek
valve preferably disposcd in cach vent can be of any pmper
structure. For example, the extesior botlle may have in each
veat a plug-shaped valve. Alternatively, the tnierior bag,
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pottions :facing 1hé vems may serve themselves as check
‘valves for lemporarily closing samie from inside, A nogative
pressure produced in between the extenior bottle and interior
bag will push‘such bag portions inwardly 0 open those
veats, It id preferable that those portions of interor bag
return to normal position to tightly close said vents again.
Alternatively, the venls may be formed in the bottle mouth
and reversibly closed with corresponding aceas of a thick-
ened mouth poriion (viz., outier opening) of interior bag.
Shrinkage of the bag’s barrel region in response ta pragres-
sive decrease in volume of the liquidl content will not be
hindered in this case, 100.

[0035) o still another fashion cmployable herein, such
check valves are dispensed with by rendering the diameter
ol cach vent in the exterior bottle much smailer than that of
4 discharging channel formed through the ioterior bag. In
this case, the exterior bottle can be squeezed (o compress the
air inlcevening between il and the interior bag, thereby
duepressing the latter 10 balch-wise exude (and drop) the
liquicl content through its discharging chanoel. In detail,
each vent is made as a small orifice having a diameter for
inslance of aboul 0.1 mm to 0.5 mm. A compression rats of
squeezing the exterior bottle in this case is rendered higher
than an exhaustion rale at which the intervening air will be
torced out through the vents. Theretore, said intervening air
is compressed (o centripostally depress the interior bag (o
shrink and thereby discharge the liquid content through the
channel formed in the plug asscmbly. Effective cross-sec-
tional areq of this discharging channel is made =o larger (thaa
those of vents that the flow resistance against the liquid
content heing, exudud is much lower than that which witl be
impared to the air being exhausteel.

((H¥36] 'The invention can be practiced to provide not ouly
the cycdropper or the like pharmaceutical dispenser, but also
and altermatively a cesmelics container, a detergent con-
taincr, or any other appropriale one. As' alrcady discussed
abowve, the container may substantially consist of a delami-
nating boiliec compased of an exterior bottle and an interior
bag. A [lexible pozzle is fixed in the mouth of such a
delaminating botile, and further a cap may detachably be
atiached to the mowth so as 10 cover the nozzle and closely
contact the opening ¢nd of an outlet hele formed in and
theough said nazzle,

[(037] The fiexible nozzle may cither be constructed as an
integral one-picee vr be composed of two or more parls
combined with cach ather, The nazzle may be fitted in or an
the buttle mouth, wherein a small-diameter cyltadrical pog-
tion is lormed as one principal part of this nozxle. Such a
wozzle portion protrudes upwards, with the bare thereof
. serving as a discharging channel. Desirably, the {lexible
nosele may have wevlindrical base ditted in the bultle mawth,
in addition to the upwardly protmding smatl-diameier por-
tion and an inlesmediale postivn conlinuing rom those two
lormer portions and functioning as an elastic deformalion
region. The outlel hols is subject to bvward and oulward
disptacement as a result of axial movement ol the interme-
diate portion. This inlermediate poriion can be bellows-
shaped, dome-shaped or he of any other praper shape.

{138] Now, the best modes of carrying out the present
invenlion will be deseribed eclerring to the drawings.

[0039]  FIGS. 1(e), 1(h) and 2 show an eyedropper 1 as the
dispensing container provided in a firsl embodiment, One of
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principal parts of 1his cycdropper 1 is a laminaied bottle 2
capable of cxfoliation and comprising @ mouth 26 and a
barrel 2b. A plug asscmbly 3 having an outlet hole 3@ formed
therethremgh is seeured to the mouth 24, together with a cap
40. The outlet hole Ja normally remains closced, but can be
apened if a user removes the cap 40 and thea puts the
container L upside down to sebsequently squecze the barrel
2h. When the vser operales the container in this way, eve
draps (viz., deops of a liquid content) retained in the bottle
2 will be dispensed (in a dripping myaner) theough dlw outlet
hrole 3¢ of plug assembly 3. Once be or she staps depressing.
the bacrel 20, 1his hole 3a will be closcd again.

{00407  The delaminating bottke 2 consists of an exterior
bottle 21 as the outer layer and an interior bag 22 as the inoer
Jayer laminated on the former layer. Since the main part of
dispensing container in this cmbodiment is such a lamninated
bottle, the exterior hottle (or holtle bady) will hercinafler be
simply referred 1o as an “outer fayer’, wilh (he interior bag
being referred 10 as an tinner layer’. Tlowever, it will be
undurstood that any other containers whase Lottle bady and
interior bag are not laminated ane oo another but merely
adjoined to each other are also included in the scope ol
present invenlion.

{00417 Both the outer and inner layers 21 and 22 have Lheir
cylindrical mouth portions 21 a and 22q in addition 1o their
barrcl portions 216 and 22k clliplic in transverse cross
section. In other words, the mouth 2n consists of these
mouth portions 21a and 224, wilh the barrck 2h consisting of
these barrel portions 21h and 226. The outer layer 21 is made
of a relatively harder plaslics such as a PET or an EVOI,
whilst the inner Tayer 22 is made of 2 1ypically softer plastics
(for example a polyolelin such as PEY ready. 1o be delami-
nated from the outer luyer, The outer layer barrel portion 215
is capable of clastic squeczing when depressed in the
dircction ol its minor axis, with the isner layer mwouth
portion 22a defining an oulle! opening in the interior bag.

[0042] The upper eod of the juner layer mouth portion 22
is firmly secured to that of the outer layer mouth partion 21e.
Inner periphery of the latter portion 2 La may be knurled in
axial dircciion to have longiludinal grooves and ridges at
angular inlervals. Ia this case, the inner layer moulh porlion
224 is protecled from any inadverlent rotation relative to the
vuler layer mouth portion 21

[0043] For introduction of ambient air into a clearance or
gap between the outer and innce Tayer barrel portions 215
and 226, at least one veat(s) 4 is{arc) formed in the outer
laycr mouth poadion 21a, Two such vents in the present
embodiment face one another in diametrical direction. Cach
vent 4 penetrales only the outer layer 2| iransversely, not (o
ijure the taner layer 22, Formed on amd aroend the outer
periphury of onter layer miauth portion 21 s 2 serew (hread
2le

[0044]  “Ihc inncr Jayer barcel portion 226 s a lilm-iike part
and s therefore ready to shrink as the volume of liquicd
content decreases during use of this container. The nouth
porlion 22a of inner layer made anticcably thicker than s
barrcl portion 226 can restore its really eylindrical conligu-
sation at every cycle of operation of this container. Alihough
the inner layer barrel portion 220 may not be secn clearly in
the drawings due to ils extreme small thickness, the inncr
puriphery of ouler barrel portion 21h is laminated on and
fully covercd with such a thin inner barrel portion.



[0045] ‘The inner mouth portion 22a is normally at its
position ta close from inside the venls 4 in outer mouth
portion Zla, Thus, the inner portion 22a works as closing

members for the respective vents 4 in one of its slates, ’

However, said inner portion will serve on the other hand as
a check valve, because atmospheric pressure urges it Lo apen
those intakes when a negative pressure arises in between the
barrel partions 21h and 22b.

[0046] ‘Though not shown in the drawings, the inner
layer's 22 bottom may have at its center a latching member
formed integral therewith. ‘Uhis member is firmly engaged
with the botlom ceater of outer liyer 21 to thereby protect
the janer Jayer from curking upwards.

{0047] The plug asscmbly 3 comprises a generally cylin-
drical fexible nozzie 31 having the cutlet hole 3 o be
closed with a rod-shaped valve bady (as a closer) 320 A
cylindrical sleeve 33 possessed by the plug assembly 3
[unciions o seeure both the novele 31 and valve body 32 to
the boltle mouth, Conncclion ribs 34 arc formed integral
with both the slecve 33 and valve body 32. 'Uhese theee parts
32, 33 and 34 constitule a cne-picce integral body made of
a suilable plastics. The shorl rod-shiped closer 32 cxiending
coaxially with the hottle mauth 24 is disposed cut of the
opencd cad of this mouth.

[(0d48] The flexible nozzle 31 has a eylindrical base 31a
fitted in the botile mouth 2a, and a flange 316 in contact with
the upper end of mouth 2a. The nozzle further has a
bellows-shaped intermediate portion 3¢ and a nozzle por-
lion 314 continuing therelrom loagitudinally and oulwardly
ol the bottle. "Fhe bellows-shaped portion 3le rcady to
elastic deformation does continue from the base 31a longi-
tudinally in outward (*upward’ in the drawings) dircction of
the botile. Such a nozzle 31 s a ane-picoe made of & flexible
matcrial such as a silicone rubber. The flexible nozzte 31 has
an axis i pacallet with the axis of boulé mouth 26, and in
the illustraicd example, the nozzle portion 31d lies coaxial
willy saicl mouth 2q, The outlet hole 3a mentioned above is
a bore of nozzle portion 3, and receives the rod-shaped
valve body (as the closer) 32 inserled in this hole to serve as
a closing member. 80 loag as the outlel hole 3a remains
closed, its open end stands in Qush with the upper cud of
valve body 32, Due to this feature, an overall outer and
upper confivuration of the Aexible nozzle 31 and valve body
32 closing it and reluined therein does coincide with and
closely centzet the inuer and wpper peciphery of the cap 40.
The sleeve 33 disposced inside and all around the flexible
nozzle's base 3la presses it owlwards in a ceptrifugal
direclion 1o the inner periphery of bottle mouth 20, wherehy
air-tightness and liquid-tlightness arc ensured between the
base 3a and boule mouth 24 firmly adjoined therelo.

[HI49]  The clastically deforming intermediate zone 3le of
flexible nozzle 31 is made considerably thinner than all of
the remaining portions theecol, that is the basc 314, Nange
31k and nozzle partion 314, Such a thirned and bellows-
shaped zone 3e is prone to make an clastic clongation in
axial dicection, This motion will bring about outward dis-
plicement of the outlet hale 3a 2 distance cnough to disen-
page ltom the rod-shaped valve body or cleser 32. With the
intermediale zone 3¢ simultancously moving in axial diree-
liog lowards 118 inaer home position, the outlet biole 3a will
restare ils inaer nermal position so as (o be closed again wilh
the clasor 32
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[0050] Such an clastic deformation and displacement of
the pariions of flexible nozzle 31 occurs as (he internal
pressure of the inner layer 22 rises by operation of this
container. Tn detail, the inner laycer's pressure raised above
atmospheric pressure will act on a pressure-receiving area 5.

This area Tacing downwards and lormed as an upper and °

inner peripheral arca of the clastically deforming interme-
diale portion 3l will consequently foree the nozele portion
31d outwards away fram the barrel. A negalive pressurs
produced in the inner layer 22 during introduction of ambi-

ent air through the intakes 4 will pull back the pressure-.

receiving area 5, returning the nozzle porlion 3d to its inner
(tower) position, Lthus letting the lexible nozale 31 as a
whole recover its narmal configuration. As will now be
apparenl, the pressure-receiving arca 5 is always in a Nuid
communication wilh the interior of inoer Jayer 22 and thus
cxposed Lo the inlernal pressure thercof, whother the outlbet
hole 3z is opened or closed. Elastic forward deformation of
flexible nozzle 31 wilt thus move the outlet hole 3a oul-
wardly along 1he vod-shaped closer 32 towards or bevond a
distal end thereol, when this hole is opencd. Reverse detor-
mation of said rozzle will likewise displace the outlet hole
3 but towards & proximal end of said closer, when this hole
is closed.

[0051] The cap 40 is releasably screwed on Lhe ouler
periphery of the outer fayer mouth portion 214, During
non-use of (his container 1, the cap will continue 1o seul the
auter periphery of flexthle nozzle 31 in order to protecl o
from dusts and bacteria. Inaer shape of the cap 40 is
analogous with the ouler conlour of nozze 31 in its nen-
deformed state, “The inner top surface of his cap lies in a
plane includling both the distal ends of nozzle portion 31d
and red-shaped closer 32, This means that, after use of the
container, the cap 40 will and can be pul on il 10 drive
backwards Lhe nozzle portion 3ld along the closcr until Lhe
autlef hole 3a 1s perfectly closcd with the closer 32, The cap
40 tightly mounted in this manner will foroe a backward
motion of nozzle portion 314, cllectively wepelling any
rosicdual amount of liquid content around the forward end of
outlet hole 3a. Any naticeable amount af residue of ey
drops will nol be Jel't around and ouside the oullet hole, thus
proteciing o fresh dose of the liguid conteot [rom contami-
nation when usiog later the container again.

[0052)  When the user wanis 1o ¢xude and dispense cyu
drops through the cutlet hole 3a of cycdropper 1 of the
present embodiment, he or she has 10 remaove at lirst the cap
40 and then cause the bottle 2 o take a position reversed
npside-down. Subscquendly, he or she depresses the bareel
2h in a ceatripelal direction along its minoer axis. Internal
pressure of the inner faver 22 will be raised in this way 1o
clasticafly deform the Hexible nozzle 3 and apen the outlet
bole, supplying “eye drops' [rom the distal tip of aozzle
purlion 3. i and when the user simply ceases 1o depross
the delaminating, boitle 2, the oumter Javer will alimost
instanlly restore its normal shape. Howuver, any amount of
ambicnt air will not [low into the inner layer 22 through the
outlet hole 3a, because this hole 3a is then in a closcd slae
due to elastic recovery ol natieai shape ol 1he Qexible nozzle
31. The snner layer docs nat sestore s narmal un-sheunk
shape, even if the liguid content is consumed Turther and
fater when demanded. [n contrast, the outer layer 21 will be
allowed 1o take its wormal shipe agaio, piviag risc o a
cerluin degree of negative pressure between ibe outer and
inner Jayer hareel portions 210 and 225, Coasequently,
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atmospheric pressure deforms in a centripetal direetion the
ianer layer mouth porlion’s 22u- arca facing the vents 4,
thereby opening them in outer kayer 21 soas to permil inllow
nl a certain amount of ambicnt uir through said inlakes. Tt is
tw he nmoted here thay the acgalive pressure siill remains
wilhin Ihe interier bag 22 for a time. Such a remaining
negative pressure will act on the pressure-receiving area §,
to lhereby cavse the flexible nozzle 10 restore its natural
shape untit it perfectly closes the outlet hole 3a. As a
suficient amonnt of ambient air sucked inwards through the
venls 4 permits recovery ol natural shape of the outer layer
barrel portion 216, the inner fayer mouth portion 224 will
spaniancously regain its bome position. Any extent of wm-
pocacy deformation will not be left in (his mowh portion
22a, but il surcly closcs the venls 4.

[0053] Later, the user may operate again this cantainer by
depressing its boitle 2, whose inner layer mouth porlion 224
has been aid is still closing the vents 4. The air retained in
Lhe gap between the outer and inner layer barrel porlions 215
amnl 226 can not escape oul by such-as a resumed operation,
but will be compressed by depressing the ouler barrel
portion 218, The air thus compressed again within the ouler
barrel will work 1o squeeze the inner barrel portion 225 and
dispense the eye deops in the exuding manner as detailed
above.

[0054] It will now be apparent thai ihe dispensing con-
laines af the described embodiment has a flexible nozzle 31
and a rod-shaped valve body (viz., closer) cooperating
therewith as if they were component parts of a check valve.
Ambient air is excluded from the interior of inner layer 22,
and therefore it will shrink 1o protect the liquid conteat from
comaminalion witk bucleria that are possibly present in the
ambicnt air, On the other hand, the venis 4 enable ambient
ait 1o llow in between the outer and inner laycrs 21 and 22.
Depression of the outer layer 21 will nat producs any
permanent deformation thercof after this layer is released
rom the uscr’s fingers or the Like means having been
squeczing it. Elastic recovery of the outer layer 21 is ensured
so that its natural shape can last until the liquid content is
thoroughly consumed to empty the inner layer 22. Thus, this
dispensing container I will enatinue 1o stand unchange in
appearance from owtside afier every cycle of operation from
start to end of use, highly comvenicnt to users. The liquid
content ol inner layer 22 is shut from ambicnt air so that any
peeservatives for sierilization necd no ionger be added 1o the
coatenl. Any appropriale maicrials may de used to form the
inner and outer lavers, taking inlo accoumt requiremaents
which they have o mcel in respect of iransparency, pas
harrier property and waler permeation. This dispensing
container affords optimal features widely in many uscs, lor
sxumple as an eyedepper, a detergent container or the like.

[0055] VIGS. 3(a) to 4 show a <ispensing container 1
provided in 1 second embodiment. Its structural clements
thal arc the sarae as or similar to those described abave in the
first embuadinmuent will ool b discussed again, bur merely be
denoted with the same refercoce numerals, Onty clements
and Tunctions peculiar o the secomnd embadiment will be
deseribed below.

[56] The Nexible nowsle 31 comprises, for the purpose
of its elastic deformation, an intermediate portion 31e that is
dome-shaped. This elaslic intermediale portion can be
siretched forwards in order 10 bring the outlet bole 32 into
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ils position discngaged from he rod-shaped closer 32, A

recess will appear ahead the distal end face of the closcr 32

and in the forward end region of outlel bole 3a. A littie

resiclual amount of liquid content will stay in this recess,

unless the cap 40 has 2 portion fitling in it. Therefore, a lug

41 protrudiog, dowowards is formed in this cobodiment to
be integral with the cap at its center of ceiling. With such a

cap 40 being pul on the bottle mouth, the fug 41 will

completely repel the residuc out of said recess so as (o avoid

the problem of contamination.

[0057} 11GS. 5(a) to 6 show siill another dispensing
conluiner 1 in & third embodiment of the preseat invention,
Its nozzle portion 314 rendered thicker than that in the first
embodiment has an improved dimensiooal stabiity. The
outlel hole 3a has a noliceably reduced diameier, and
correspondlingly, the md-shaped closer 32 in this conlainer
is much thinner and more clongated. Other struclural ele-
ments not differing from those in (he first and second
cmbodiments are denoted with the same reference numerals,
and description thereol is not repeated,

[0058} FIG. 7 illusirates a dispensing container ! provided
m a fourth embodiment. Also, its structural clements thal are
the same as or similar o those in the fiest embocliment are
merely denoted with the same relerence numerals. Only
details of ather etements peculiar to the fourlh emhbadiment
will be given here,

{0059] The flexible nozzle 31 in this cootainer 1 is com-
posed of two portions, that is a ¢ylindrical base 37 axd an
elaslically deforming portion 38 made integral therewith and
arc-shaped in vertical cross seciion. The base or base 37 is
formed as a kind of double cylinder whose outer and
large-diamcier section 35 cxtends voaxial with and sur-
rounds an ianec and small-diameler section 36. The deform-
ing, portion 38 continuing from the top end of said base 37
may be regarded as a complex of the nozzle portion 31d and
tntermediate portion 31¢ inlepral therewilh in the preceding
embodiments. Such a flexible nozzle 31 fixed oo the
upwardly prolruding 1op end 330 of a sleeve 33 is nol
directly attached o the bolle mouth 2e but indirecily
connected lhereta by the sleeve 33 in this embodiinent. An
outlet hole 3« is a central round opening of the ¢lastically
deforming portion 38. ‘This porlion 38 normally lakes a
convex positian bulging inwacdly of (he botlle as shown
FIG. 7, so that its owtler hole 3 remains closed with the
closer 32, When pressure in the buttle rises, the deforming
portion’s inner face (viz., lower face in 1he deawings and
serving as iF it were a pressure-receiving area 5 inthe former
embodiments) will be pressed up to delorm dsell elastically
to take a reversed convex shape Faciog ouiwards, o this
stale, the oullel hale 3a is raiscd and displaced away [rom
the cluser 32 50 as o open. Qu the sher hand, e rod-
shaped closer 32 in this embodinent gradually increases its
diameter towards its basal *lower ' ead. When any degree of
negalive pressure is produced inside the bottle, the central
region ol elastically deformiog purtion 38 then ul its position
shown in FIG. 7 will slide down (*inwards') along the
closer. However, the outlet hole 3¢ will remain sealed with
the closer 32 not to undesirably and inacvertenily oper to
&ny extent,

[M086]  The large- amel smali-diameter sections 35 awl 36
of the aozzle base 37 firmly grip and sandwich the upwardly
pratruding cad 3d of the sleeve 33, from outside and inside.
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‘I'hus, an airtight and liguid-tight conncction is provided
between these members connected to each other.

[(Ip1] The present invention is nol delimited to the fore-
going embodiments or examples bul may be modified within
the spirit and scope set farth in the appendant claims,

[0062] Insummary, the present container is of a relatively
simple struclure, but can aevertheless dispense a liquid
pharmaceutical conteat or the like, without permitting any
intlow ol ambient air into the interior bag. None of ordinary
hacieria ofien present in the covironment will growih within
this bag, even il presurvalives are non added at all to the
liquid content, Onee internal pressure ol the bay returas ©
atmospheric  pressure, the flexible nozzle wmporarily
detormed to have its cullet hode cisplaced up away from Lhe
conlainer body will regain #s normal position. 1o other
words, the outlet hule maves inwardly towards the conlainer
body until closed again with the closer. With the oullet hole
being closed in this manacr, the amount of liquid cantent
that has been dispensud through the ouilel hole would have
dropped off the nozzle almost in its colirety, Thus, any
notice-ible residual amnunt of the Hguid once dispensed will
not stay outside and around said hole, causing no problem of
contamination of such a residue.

1. A dispensing conlziner comprising a bottle, an interior
bag of the bottle and a piug assembly,

the Lottle comprising a barrel and a mouth,
the bag being conlainable a liguid content,
the bap, heing placed in the barrel of the botile,

the bag having an outlel opening for dispensing the liquid
conlenl,

the plug assembly being disposcel in (he mouth of said
banle,

1he oullet opening being connected 1o the mouth of said
botle,

the bottle having al least one vent for intake ol ambicnt aie
in between the bottle and the bag,

the plug assembly comyprising a noxzlke having an outlet
hole for dispensing the liquid content out af the borile,
and a closer capable of closing the outlet hote,

the cluser being, fixeed in the mouth of the bolte, and

the nozzle bewmy capable of elastic deformation away
from a normal position such that the outlet hole is
displaced cutwards relative to the closer in response to
a pressuee raised in the hag and disengage from the
closer.

2. A dispensing container as defined in claim |, wherein
the closer is a rod-shaped member inserted in and closing the
outlel hole, and the aozzle bas an inner surface always in
commuanication with an interior of the interior bag, such that
# negative pressuse arising therein will force 1he frexible
nnzzle backwards toward the normal position,

3. Adispensing container as delined ia claim 1, wherein
the plug asseinbly further comprises o sleeve made integral
wilh the closer, the nozzic is formed of o pliable and clastic
maderial such as o rubber, the oozzle has & cylindrical base
titied in the mowth of the buttle, and e siceve is placed
inside the hase so as to press the base all around o an inaer
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peciphery of the mouth to therchy casure an airtight and
liquid-tight conneclion thereof with the nowvrle.

4. A dispensing container as defined in claim I, wherein
the plug assembly further comprises a slesve made integral
with the closer and fitted in the mouth of the bottle, the

nozzle formed of a pliable and elastic material such as a’

rubber has a cylindrical base, and the base surrounds the
closer and is in an aintight and liquid-tight contact with the
sleeve. -

5. A dispensing conlainer as defined in claim 1, furiher
comprising a cap detachably mounled on the mouth of the
bottle and having an inner periphery adjacent to 1op of the
<ap, wherein the peripbery 15 substantially n conforenily
with upper end regions which the nozzle and the closer
define in stale what the cap is mounted an the mouth and Lhe

cap in the mounted slate does closely contact end laces of

the upper end regions.

6. A dispensing container as defined in elaim [, wherein
the barrcl of the bettle is capable of clastic delormation Lo
reduce its inlernal volume and fo thereby compress the
interior bag and clastically delorm the nozzle, wherchy the
nozzle ontlet hole thes opened will permit the liguid cantenl
to cxude out therethrough, and when the barrel relums to its
un-deformed normat position causiag the nozzle towards ils
normal closed position, the vents aliow ambient air 1o flow
in between the exterior hattle and the interior bag.

7. A dispensing container as defined in claim 1, wherein
an open cnd of the outlet openiog is closely connected all
around 1o an open end of the mouth of the bottle.

&. A dispensing conlainer as defined in claim 1, wherein
the outlet opening ts adbered all arpund 1o an inner periphery
of the mauth ta thereby nhibit deformation of the adhered
portian of the interior bag. .

9. A dispensing contxiner as detined tn claim 1, wherein
the at least onc venl is dispased in the mouth ol the baltle.

10. A dispensing conlainer as defined in claim [, furlber
camprising a cheek valve that allows inflow of the ambient
aur o a clearance between the exterior bofile and the
interior hag, but prevents outllow aff the ambient air baving
entered the clearance. - .

11. A dispeasing container as defined in claim 1, wherein
the closer is fixed o place relalive to the mouth of the boitle,

12. A dispensiog container as defined in claim 1. wherein
the nozzle comprises a cylindrical base fitted in the moutlh,
a nozzle podtion having a bore as the outlet hole, and an
elastically delormable  intermediate  poclion  provided
between the nozzle poriton and the base in a connected ow
arrangement such thal elastic deformation bl the intermedi-
ate portion displaces the ouilel hole owtwardly of the con-
[E¥]4TH

13. A dispensing confainer as defined in claim 12, wherein
the clastically defdrmable imermediale portion is beliows-
shaped.

14, A dispensing container as defined in claim 12, wherein
the clastically deforming imiermediale portion is dome-
shaped.

15, Adispensing container as defined in claim 1, wherein
the nozzle comprises a eylindrical base and an arc-shaped

clastically deformable portion connected 1o an upper end of

the base, fhe base being a dowhle cylinder compeising a first
eylindrical seclion and a sccond cylindrical seelion smaller
than the first eylindrical section in diameter.
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(57) ABSTRACT

A liquid dispensing nozzle assembly is provided for
mounting on a liguid container and dispenser having a
flexible wall and liquid storage cavity for manually
squeezed dispensing of ligunid from the cavity through
the nozzle assembly. The nozzle assembly maintains the
liquid, such as contact lens cleaning and conditioning
solutions in sterile condition during storage and re-
peated dispensing of the liquid from the container cav-
ity. The nozzle assembly includes a liguid conduit for
communication form the container cavity to a liquid
discharge port from the nozzlc assembly to enable dis-
pensing of the liquid displaced by manually squeezing
the flexible wall of the container. The nozzle assembly
also includes a sealing element for sealing the liguid
conduit against liquid leakage in which the sealing ele-
ment has a composition comprising polytetrafluoroeth-
ylene which can provide scaling engagement directly
against a molded plastic surface of cither a molded
component of the nozzle assembly or the container-dis-
penser. The sealing element can be provided by z pe-
ripheral portion of a polytetrafluoroethylene flow con-
trol diaphragm to provide an integral, sealing ring
thereon.

15 Claims, 4 Drawing Sheets
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1
LIQUID DISPENSER NOZZLE ASSEMBLY

CROSS REFERENCE TO RELATED
APPLICATIONS

This application is a continuation-in-part of applica-
tion Ser. No. 071,510 filed Jun. 2, 1993, now U.S. Pat.
No. 5,320,254 which is a divisional of Ser. No. 972,411
filed Nov. 5, 1992, now U1.S. Pat. No. 5,255,826, which
is a divisional of application Ser. No. 664,347 filed May
4, 1991, now 1.8, Pat. No. 5,183,184, which is a con-
tinvation-in-part of application Ser. No. 406,053 filed
Sep. 11, 1985, now U.S. Pat. No. 5,025,957, which is a
continvation-in-part of application Ser. No. 255,365
filed Cct. 7, 1988, now abandoned.

BACKGROUND OF THE INVENTION

The present invention relates to liguid storage con-
tainers for manually dispensing liguids such as cleaning
solutions for contact Jenses, and more particularly re-
lates to dispensing nozzles on containers for liquid
which must be stored in sterile condition.

Liquids, for example, solutions for cleaning and con-
ditioning contact lenses, have typically been stored in
manvally squeezable bottles from which the user can
repeatedly dispense the stored liquid. These liquids
must be uncontaminated by microorganisms such as
bacteria. Accordingly, expensive bactericidal agents
have sometimes been included in liquid formulation, as
for example, in saline formulations for cleaning contact
lenses. Furthermore, the squeezable dispensing bottles
have sometimes been provided with nozzles including
diaphragm structures which control the dispensing flow
as well as sealing the liquid cavity duning storage, as
described in the afore-mentioned U.S. Pat. Nos.
5,255,826, 5,183,184 and 5,025,957. These patenis de-
scribe nozzle structures which can be employed on
dispensing containers to provide for either air aspirated
liquid dispensing capability or non-aspirated lguid dis-
pensing. '

The dispensing nozzle structures in accordance with
the present invention provide nozzle improvements
particularly in sealing configuraticn and materials.

SUMMARY OF THE INVENTION

In accordance with the present invention, a hquid
dispensing nozzle assembly is provided for mounting on
a liquid container and dispenser having a flexible wall
and liguid storage cavity for roanvally squeezed dis-
pensing of liquid from the cavity through the nozzle
assembly. The nozzie assembly maintains the liquid,
such as contact lens cleaning and conditioning solutions
in sterile condition during storage and repeated dispens-

.ing of the liquid from the container cavity. The nozzle

assembly includes a liquid conduit for communication
from the container cavity to a liquid discharge port
from the nozzle assembly to enable dispensing of the
liquid displaced by meanually squeezing the flexible wall
of the container. The nozzie assembly also includes a
sealing clement for sealing the liquid conduit againsi
liquid leakage in which the sealing clement has 2 com-
position comprising polytetrafinoroethylene which can
provide sealing engagement directly against 2 molded
plastic surface of either a molded component of the
nozzle asscmbly or the mouth of container-dispenser.
In one embodiment, the sealing element is provided
by a peripheral portion of a polytetrafivorocthylene
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flow control diaphragm to provide an integral, sealing
ring thercon.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a perspective view of one embodiment of
the liquid nozzle assembly in accordance with the in-
vention, mounted on a liquid storage and dispensing
cantainer;

FIG. 2 is a sectional view along a plane indicated by
line 2—2 in FIG. 1;

FIG. 3 is an exploded, perspective view of the nozzie

assembly in FIGS. 1 and 2;

FIG. 4 is an enlarged, fragmentary sectional view of
the sealing portion of the nozzle assembly as indicated
in FIG. 2;

FIG. 5 is an enlarged, fragmentary partially sectional
view of the integral dizphragm structure as shown in
FIGS. 2 and 3;

FIG. 6 is a plan view of a portion of the diaphragm
structure in FIG. 5§;

FIG. 7 is an enlarged, fragmentary sectional view of
the deflection of a valve element shown in FIG. 2
which opens the liquid dispensing conduit in the nozzle
assembly; and

FIG. 8 is a sectional view through a second embod;i-
ment of 2 liquid nozzle assembly in accordance with the
invention.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

Referring to FIGS. 1 and 2, an embodiment of the
nozzle assembly in accordance with the invention and
designated generally by reference character 10 is shown
mounted on a2 molded plastic bottle container 12 for
sterile liguid L with a squeezable walt 14. The container
12 opens at the top from a reck portion 16. An adapter
portion 18 of the nozzle assembly generally closes the
mouth of the neck 16 and has a cylindrical wall 182
which projects downwardly into the opening of the
neck and securely seals against the interior surface of
the neck. The raised upper annular surface 185 of the
adapter 18 supports a diaphragm structure 24 which
integrally includes both a diaphragm portion 24g and a

valve element portion 24% as more fully described here- -

inafter. The anauvlar diaphragm ponion 24« is peripher-
ally clamped and sealed against a raised annular portion
185 of the uwpper surfzce of the adapter 18 as more fully
described hereinafter. In the illustrated embodiment,
the adapter 18 has a downwardly extending cylindrical
skirt portion 18¢ with radially inwardly projecting feet
or lugs 184 which are forced under coupling flange 160
on the neck 16 to enable an interference fit coupling of
the nozzle assembly 10 on the bottleneck 16.

Referming to FIGS. 3, 5 and 4, in the ilustrated em-
bodiment, the annular diaphragm portion 24a of the
integrated diaphragm structure 24 has a particularly
begeficial composition comprising polytetrafluoroeth-
ylene (PTFE) which I have discovered will provide
extraordinary mechanical purchase or grip as well as a
liquid-tight seal under clamped engagement against
high gloss or polished surface of the molded plastic
annular upper surface portion 185 of the adapter 18 as
particularly shown in FIGS. 2 and 4; as a result, the
peripheral edge portion 24¢ of the diaphragm portion
244 grips the annular surface of adapter portion 18b and
withstands the lateral tension forces imposed therein
during resilicnt deflection of the diaphragm portion 24a
during dispensing of the liquid as more fully described
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hercinafter. The pecipheral edge portion 24¢ of the
diaphragm portion 24z also provides an integral sealing
ring while allowing the necessary resilient deflection. In
the iflustrated embodiment, a housing cap 32 has an
internal, annular seat 34 fitting a clamping ring 36 which
is clamped against the diaphragm support layer 24¢ to
secure, the sealed engagement of the expanded PTFE
layer 244 against the adapter surface 185 as best shown
in FIG. 4. The clamp by the cap 32 is provided by the
snap lug arrangement 33 thereof cooperating with the
adapter skirt 18c A threaded cover 35 removably fits
over the tubular nozzle 22 and cap boss 38.

As in the illustrated embodiment, the diaphragm por-
tion 24¢ has expanded PTFE layer 244 laminated to a
support layer 24e of suitable material including polypro-
pylene, polyethylene, polyester, nylon or rayon. A par-
ticularly suitable laminate material serving as the dia-
phragm portion 24a is commercially available from W.
L. Gore and Associates, Inc. of Elkton, Md. under the
tradename GORE-TEX ®RST as polytetrafluoroeth-
ylene materials inciuding an expanded, hydrophobic
PTFE membrane laminated on one side with a non-
woven polyester support layer enabling improved han-
dling. Both the expanded PTFE layer 24d and support
layer 24¢ of the laminate can be air permeable to enable
air aspiration therethrough when beneficial to aspirate 2
container.

In the particulariy preferred embodiment illustrated,
the diaphragm portion 244 is inserted during molding of
the valve element portion 245 for example from elasto-
meric material, such as silicone rubber.” As shown in
FIGS. 5 and 6, the diaphragm portion 244 has a central
aperture 26 which is surrounded by an annular series of
smaller punched or otherwise fabricated holes 27 which
provide passageway for liquid elastomer during the
molding operation to form the valve element portion
244 so that the resuiting integral coupling links 29 as
best shown in FIG. 8, project through the holes 27 to
form molded mechanical interlock of the valve portion
24b and the diaphragm portion 244. Integrally molded
with the valve portion 24b is a tubular, liquid discharge
nozzle portion having a dispensing discharge orifice 23.
The support layer 24¢ of the diaphragm portion 24 is
preferably a composition such as polyester which will
withstand the elevated molding heat required for inser-
tion dering molding of the velve member portion 245,

Referring again to FIG. 2, the cap 32 also has an
annular boss portion 38 which has an internal annular
surface 40 which seats against and comptesses the annu-
lar upper surface 42 of the columnar diaphragm valve
portion 244 so that the clamping by the cap 32 also
compresses the diaphragm valve portion 244 to force
the normal sealing engagement of the bottom, tapered
sealing ring surface 25 against the upper wall surface of
the adapter 18 which serves as the valve seat.

The normal seal by the sealing ring 25 under com-
pression by the cap boss portion 38 prevents leakage of
the stored liquid L within the container even under
hydrostatic pressure when the container is inverted
during handling, and to prevent any backflow of non-
sterile air or liguid from the clearance space A into the
bottleneck 16. The backflow of liquid is additionally
prevented by the projection of the conically shaped
nipple portion 18e which projects upwardly frem the
upper wali of the adapter 18. The clearance space A
leads 1o the central bare of the tubular portion 22 and
discharge orifice 23, and the nipple portion 18z mini-
mizes the volume of liquid remaining in the clearance
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space A when the dispensing flow is stopped. The smal!
amount of liquid remaining in the clearance space A,
which can be exposed to contamination by air, will be
flushed out before the next dispensing.

Referring to FIG. 7, when the flexible container wall
14 is squeezed to dispense the liquid L. from the inverted
container 12 and nozzle assembly 10, the liguid flows
through the passageway bore 30 as indicated at arrow

C, and exerts the necessary threshold hydraulic pres- -

sure against the liquid-impermeable hydrophobic PTFE
portion 24e of the diaphragm structure 24 which is

resiliently deflected to further compress the wbular.

valve portion 24 against the boss; the additional com-
pression of the valve portion 244 thereby displaces and
unseats the annular sealing ring 25, on the surface of the
adapter 18 to enable the liquid flow therebetween into
the adjacent portion of the annular clearance space A
{which is enlarged by the diaphragm deflection). Op-
tionally, the cap 32 has a narrow vent groove 28 as
shown in the left half of FIG. 2 which is located on the
dry or non-liquid side above the diaphragm 24e to en-
able air aspiration of the container 12.

The liquid flow through the clearance space A [cads
to discharge of the liquid through the tubular nozzle 22
as indicated by the arrow B. The elastomeric valve
portion 24 and sealing ring 25 perform as a one-way
valve allowing only cutflow of dispensed liquid when
the flexible container wall 14 is squeezed. Once the
additional compression of the valve portion 244 is re-
laxed when the manual squeeze is released, the residual
compression of the valve portion 24b will cause the
sealing ring 25 to reseat and fiomly scal against the wafl
of the adapter 18 to close the one-way valve and pre-
vent any backflow of liquid or air. Such backflow might
otherwise occur, for example, should the dispenser
become exposed to non-sterile fluids such as by drop-
ping into contaminated liguid. The valve portion col-
umn 244 thus acts as an integral and elastomeric biasing
spring on the sealing ring 25.

in aspirated embodiments for reinflation of the
squeezed flexible container wall 14 and 1o replace the
liquid dispensed, ambient air is drawn into the entrance
passageway 28 and is downwardly directed and filtered
through the diaphragm portion 2da above the passage-
way bore 30 through which the air flows through the
adapter skirt 18 and container neck 16. The filtering
portion 244 of the diaphragm 24 thus serves dual func-
tion as both the aspiration air filter as well as the hy-
draulically deflectable portion of the diaphragm valv-
ing in the liquid dispensing conduit. Accordingly, the
integration of the hydraulically deflectable air filter
within the diaphragm structure enables particularly
uncomplicated flow path of the air aspiration conduit
and a simplified nozzle assembly without jeopardizing
contamination of the sterile liquid during storage and
successive dispensing. The expanded PTFE diaphragm
portion 24a preferably has a pore size of approximately
0.43 micron which is impenetrable by bacteria 50 that
the aspirating air is filtered to prevent entrained bacteria
from contaminating the sterile liquid during aspiration
of the container 12.

Referring now to FIG. 8, a second embodiment of a
nozzle assembly in accordance with the present inven-
tion is designated generally by reference character 110
and is mounted on a molded plastic bettle container 112
with a squeezable wall 114 and neck portion 116, In this
embodiment, the expanded PTFE diaphragm layer
1244 is clamped 1o grip and seal directly against the
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annular end wall sucface 117 of the container neck 116,
The cap 132 and coupling skirt 133 thereof are directly
clamped to the coupling flange 1162 A clamping ring
1_36 ﬁne'd into the cap 132 jg clamped against the op-
tional diaphragm support layer 124e laminated to the
PTFE layer 124d. )

The diaphragm portion 124 is integrated with a one-
way liquid dispensing valve 128, preferably by insert
molding thereof from elastomeric composition for ex-
ample silicone rubber. In the illustrated embodiment,
the one-way valve portion 126 terminates in a “duck-
bill” discharge structure 128 which opens with hydrau-
lic discharge pressure of the dispensed liquid flow indi-
cated by arrows A when the container wall 114 is
squeczed. Altemative one-way valve structures may
also be employed for example one-way flow *flapper”
valves or other suitable valves which close. to prevent
flow when liquid dispensing from a container 12 is dis-
continued. In this illustrated embodiment, the nozzle
assembly 110 provides air aspiration of the container
112 through an ambient air entrance passageway 128 in
the cap 132. The PTFE diaphragm layer 1244 filters the
aspirating air as in the first embodiment of the nozzle
assembly 10.

While a preferred embodiment of the present inven-
tion is shown and described, it is envisioned that those
skilled in the art may devise various modifications of the
present invention without departing from the spirit and
scope of the appended claims.

The Invention Claimed Is:

1. A liquid dispensing nozzle assembly for mounting
on a liquid container and disperser having a flexible wall
and liquid storage cavity for manually squeszed dis-
pensing of liquid from the cavity through the nozzle
assembly and for maintainipg the Yiquid, such as contact

" lens saline solution, in sterile condition during storage

and repeated dispensing of the liquid from the container
cavity, said nozzle assembly comprising:

a discharge port;

liguid conduit means for flow communication from

the container cavity to said discharge port to en-
able dispensing of said liquid therethrough during
said squeezed liquid dispensing;

a2 basc member supporting saitd nozzle assembly and

securable to a liquid delivery portion of said con-
tainer; and

a seal element in sealing engagement against said base

member for sealing satd liquid conduit means
against liquid leakage therefrom, wherein said seal
element has 2 compasition comprising polytetraflu-
oroethylene, wherein said seal element comprises a
larninate incorporating a first layer of said polytet-
rafluoroethylenc and a second, support layer there-
for.
" 2. A nozzle assembly according to claim 1, wherein
said seal element forms a portion of a diaphragm struc-
ture arranged to control liquid flow through sajd liquid
conduit means.

3. A nozzie assembly according to clamm 2, wherein
satd seal element comprises a peripheral portion of said
diaphragm structure surrounding a valve portion of said
diaphragm structure which is deflectable to permit said
liquid flow through said liquid conduit means,
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4. A nozzle assembly according to claim 3, wherein
said seal element comprises an annular portion peripher-
ally joined to said valve portion. ]

5. A nozzle assembly according to claim 2, wherein
said sea! element and said valve portion are integrally
joined in said diaphragm structure.

6. A nozzle assembly according to claim 5, whercin
said seal element is integrated by insertion during mold-
ing of said valve portion.

7. A nozzie assembly according to claim 1, wherein
said seal clement is clamped between said base metnber
and a nozzle housing comprised within said nozzle as-
sembly.

8. A nozzle assembly according to claim 7, further
comprising a clamping member clamped between said
seat element and said nozzle housing.

$. A nozzle assembly according to claim 1, wherein
said second support layer has a composition comprising
heat resistant material.

10. A nozzle assembly according to claim 1, wherein
said second, support layer has a composition comprising
polyester.

11. A nozzle assembly according to claim 1, wherein
said base member includes at least one through passage-
way forming a portion of said liquid conduit means.

12. A nozzle assembly according to claim 1, wherein

said seal element is arranged on said nozzle assembly to-

enable sealing engagement against the liquid container.

13. A liquid dispensing nozzle assembly for mounting
on a liguid container and disperser having a flexible wall
and liquid storage cavity for manually squeezed dis-
pensing of liquid from the cavity through the nozzle
assembly and for maintaining the liquid, such as contact
lens saline solution, in sterile condition during storage
and repeated dispensing of the liquid from the container
cavity, said nozzle assembly comprising:

a discharge port;

liguid conduit means for flow communication from
the container cavity to said discharge port to en-’
able dispensing of said liquid thercthrough during
said squeezed liquid dispensing;

a base member supporting said nozzle assembly and
securable to a liquid delivery portion of szid con-
tainer; and '

a seal element in sealing engagement against said base
member for sealing said liquid conduit means
against liquid leakage therefrom, wherein said seal
element has a composition comprising polytetraflu-
orocthylene, wherein said seal element and a valve
portion are integrally joined in a diaphragm struc-
ture arranged to control liquid flow through said
liquid conduit means, and wherein said seal ele-
ruent includes at least one aperture through which
a coupling portion of said valve portion projects
for mechanical interlock therebetween.

14. A nozzle assembly according to claim 13, wherein
said seal element comprises a peripheral portion of said
diaphragm structure surrounding a valve portion of said
diaphragm structure which is deflectable to permit said
liquid fiow through said liquid conduit means.

15. A nozzle assembly according to ¢laim 14, wherein
said seal clement comprises an annular portion circum-

scribing said valve portios.
» % x  # *
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EACTURACION POR COMPUTADOR RESOLUTCION DIAN Mo 310000053234 DE MP.“:’.O!‘I‘I DEL Mo, ZVE-200015001 AL 2VE-200015000

Productores de Envases FACTURA DE VENTA N° ZVE 0200006158

Farmacéuticos S.A.S PROENFAR
S.A.S INVOICE

Calle 10 N? 344-13

Bogota O.C.

Colombia - South America
Conmutador PBX: {57-1} 364 8686
Fax 157-1) 360 GBO3J

E-Mail: ventas@proenfar.com

Nit: 860.513.290-1 PAGINA: 1

DE 1

IVA REGIMEN COMUN N 03-3335-04

FECHA/DATE
Somos Grendes Contribuyentes.

VENCIMIENTO/EXPIRATION

Autaretensdorss Resolucidn N°® 296.86 Dia MES Aflo

DI MES ARG

26 09 3 2006

31 01 2007

SENORES/TO: . R.F.Cfﬁ.U.C. coniGo! PAIS/COUNTRY: C.PAIST
CODE: C.CODE:
MEDIFARMA SA 111 Perti PE
DIRECCION/ADDRESS: CIUDADICITY: TEL/PHONE:
CL ECUADOR - l
OR NG 787 LIMA uma {511} 3326200
ORDEN DE COMPRA/PUACHASE QORDER: COD.POSTALIZI.P.: ﬁMBARCADDRISHIPbE_R:
Ver detalle en la factura ‘ PANALPINA S. A.
copGo DESCRIPCION DEL PRODUCTO CANTIDAD VALOR MILLAR VALOR TOTAL
CODE OESCRIPTION QUANTITY PRICE PER THOUSAND TOTAL AMOUNT
{USS} {(Uss)
GO0261 Go Tap Seg 13 blanco Esteril [Emp.x500} 3,000 27.00 81.00
TAPA DE SEGURIDAD DE 13 MM BLANCO,
ESTERILIZACION XX - OXIDO DE ETILENO,
Cadigo de Material del Cliente 09811130
OC 2006!0219 R
(}\021.38- iGo;;Capilar,,ZS gotas‘,gm} rnl 1.255 NA,TURAL 3,000 15.00 45.00-
LCGAPILAR 23 GOTAS X ML _NATURAE
Codtgo Lde MEtenal del Cllente 0991 11297 k
10C 2006!0219"‘*‘4 ’ T et e
01529 Go Com Br 20 Gaseovet Fresa (1535)8 27,000 117.70 3,177.90
ENVASE GOTERO COMPLETO BRASILIA DE 20 ML, é
COMPUESTO POR ENVASE BLANCO, TAPA CON ANILLG
DE SEGURIDAD ROJO Y CAPILAR BLANCO.
PRESENTACION: GASEOVEY FRESA, VP, 3 IMPRESIONES,
PARA LLENADO DE 15ML..
QC: CARTA
MARCAS/MARKS: SUBTOTAL LS$ 3.303.9
MEDIFARMA  S.A. { PE - LIMA
GASTOS DE EXPORTACION 1SS 103.10
EXPQORT CHARGES |
CONDICIONES DE ‘F'AGO:IPAYMENT TEAMS: FLETE TRANSPORTE 1SS 437.0
pago a 120 dias FREIGHT CMARGES
GARANTIA/MARRANTY: |
Trasferencia Bancaria SEGURONINSUAANGE USS Q.00
EMPAQUE / PACKING PESC NETOJ/NET WEIGHT ‘
TOTAL PACKING PESO BRUTO J GROSS WEHGHT fataL  CPT-LIMA Vss 3.844.00
otal Cajas 23 221.71 KG 185.88 KG
Total Paliet 0 VALOR TOTAUTOTAL amount TRES MIL OCHOCIENTOS
UARENTA Y CUATRO DOLARES CONQO f 100
OBSERVACIONES/MEMARKS: P E *ésstss
U T A€ PacD OEBE HACERSE A TRAVES OB TransFERERciAA PRUEMEFAR S5.A.S Y DC SER EXTTMPORANED. Z2TA FACTURA GAUSARA INTERESES POR MORA,
FARANTIZAMOS LOS PRODUCTOS POR SESENTA {503 DIAS A PARTIA DE LA FECHA OE 5U RECIBO, SE ENTIENGE POR GARAKTIA LA AEPOSICIOHN OE MAVERAL DEFEETUOSD. HO
RESPONDENOS POR EL WANEJO O USD IADEGUADD DEL PRODUCTO. DECLARAMOS QUE LOS OATOS PRECIDS ¥ CANTIDADES GUE CONTIENE ESTA FACTURA SON AEFLEJO REAL OE
LAS VENTAS, ESTA FACTURA 6E CONSIOERA JRREVOCAHLEMENTE ACEPTADA POR SL COMPRADOR, 51 NO RECLAMARE EN GDNTARA OE U GONTENICO, BIEN SEA MEDIANTE
PEVOLUCION DE LA MISWA, ¥ DE LOS OOCUMENTOS OE DESPAGHO. O BIEN MEDIANTE REGLAMO EECRITO GIRIGIDG AL VENDEOOR, DENTRO O LOS DIEX (10} DS CALEHDARIOS
BIGUIENTES A SU RECEPTION
IOTE.PAYMGNT MUST BECOME THROUSH vARE TRANSFER To PROENFAR 5. A5, anp 171715 2UT OF TIME | THIS INVOICE 1T WILL CAUSE THE CORRESPONDING DELAY
NTERESTS. WE GUARANTEE OUR PROQUCTS FOR A TERM OF SIXTY (60) DAYS FREM THE JATE OF RECEPTION AT YOUR 8ITE. WARAANTY MEANS, REPLACEMENT OF ANY DEFECTIVE
MATERIALS. WE ARE NOT RESPONSIBLE FOR THE HANGLING OR INADEQUATE USE OF THE *ROOUCT. WE HEREBY DECLARE THAT THE OATA PRICES ANDFAMCAUNTS CONTAINED IN THIS
NUOIGE ARE REAL INFORMATION OF SALES. THIS INVOICE 45 CONSIDERED ACCEPTED BY THE GUYER IRKEVOCABLY, IF THE CUSTOMER OES HOT PROTEST AGAINST ITS CONTENT. FIRMA AUTORIZADA VENDEDOQR
EITHER BY MEANS RETURM OF THE SAME AMD DOCLMENTS OF DELIVERY, OR BY MEANT OF WRITTEN CLAIM DIRECTED FO SALES REPRESENTATIVE. WATHIN THE TEM [10) DAYS
KALENDARS FOLLOWANG TOITS RECEPTION,

COPLA
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.Medifarm‘a

Lima, 5 de Diciembre de 2011

Sefiores

SUPERINTENDENCTIA DE INDUSTRIA Y COMERCIO - SIC
Divisidn de Nuevas Creaciones

Bogotq,

Colombia.-

Estimados Sefiores:

La presente es para saludarlos y certificarles que la empresa Productores de
Envases Farmacéuticos S.A.S. - Proenfar 5.A.S.; identificado con Nit No.
860.513.290-1, es proveedor nuestro articulo : Capilar Ref. 125-5 desde Setiembre
del aflo 2,006 hasta la fecha.

Sin otro particular, quedamos de Uds.

Gerente de Logi_sﬁ;d S

MEDIFAF!MASA ! E C
Jr Ecuador 787 - Limai- Peru Telf (Sll) 332:6200° R
Republica de Colombia 79I Edlfltlo Plaza Repubhca Plso IO Sa
RUC EOIOOOIBGES . .

,Uma 27 - Perd, Telf. (SI1) 207-0000
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