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El problema planteado en esta solicitud es satisfacer la necesidad de suministrar
un conector que evita el cierre cuando se incrementa la presion sobre un nivel
predeterminado.

Para solucionar este problema técnico la solicitud en estudio proporciona un
conector elastico que tiene medios de retencién sobre el extremo de un conducto
que se inserta dentro del conector y esta disefiado para que, cuando se exceda
una presion determinada, permita el flujo por el exterior de dicho extremo,
evitando asi que se bloquee el flujo.

Clasificacion Internacional de Patentes (IPC). A61B 1/12, 1/00, F16L 33/16
3. De la solicitud de Patente

Descripcién (articulo 28 D. 486)

Antes de entrar en detalles especificos, se le dan al solicitante ciertas indicaciones
generales, algunas de las cuales son aplicables a este caso y todas deberan ser
tenidas en cuenta en las eventuales modificaciones:

E! titulo o nombre de la invencion debe concordar con lo que se reclama en el
capitulo reivindicatorio. Esto es, si en las reivindicaciones se reclama un producto,
tal producto debe ser mencionado en el titulo, y si en las reivindicaciones se
reclama un procedimiento o un sistema o un método, también debe ser
mencionado alli. Normalmente, el titulo debe contener maximo diez palabras
aunque eventualmente pueden ser mas.

En Colombia, la maxima autoridad en cuestiones del lenguaje es la Academia
Colombiana de la Lengua. En caso de duda sobre el significado de las palabras, se
debe acoger la definicion que trae el Diccionario de la Real Academia Espafriola
(DRAE).

En Colombia, es de uso obligatorio el Sistema Internacional de unidades. Esto
implica, también, que la coma decimal es de uso obligatorio. Cuando aparezca
algiin valor con unidades diferentes a las exigidas, deberd incluirse su
correspondiente conversion al Sistema Internacional.

La parte técnica de la solicitud se divide en tres secciones, debidamente
separadas, preferiblemente en este orden: Capitulo descriptivo, capitulo
reivindicatorio y dibujos o figuras. Ninguna de estas secciones podra llevar
membretes (encabezamientos o pies de pagina) ajenos al contenido técnico de la
solicitud.

Por lo menos el capitulo descriptivo debe estar debidamente paginado y estar
escrito a doble espacio, con el fin de facilitar la referencia a los apartados del texto.
La terminologia empleada en la descripcion y en las reivindicaciones debe ser igual
para designar las diferentes partes, piezas, elementos, detalles o aspectos de lo
que se mencione en ellas; los cuales, a su vez, deben estar designados con
ndmeros o signos de referencia.

Dentro del texto de la descripcion y las reivindicaciones se aconseja encerrar entre
paréntesis el nimero o signo de referencia cada vez que se mencione el detalle
correspondiente, con el fin de distinguirlo de otros tipos de nimeros o signos que
eventualmente aparezcan alli.

Las reivindicaciones deben estar numeradas individual y consecutivamente (1, 2,
... 5, 6, etc.) El capitulo reivindicatorio no debe tener subtitulos.
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Normalmente se pueden encontrar dos categorias de reivindicaciones: una, la de
producto y la otra, de procedimiento.

En las reivindicaciones se deben definir los alcances de la proteccién que desea el
solicitante. En consecuencia, las reivindicaciones forman un cuerpo aparte de la
descripcion y como tal debe -ser redactado: la primera vez que se mencione un
nombre dentro de las reivindicaciones deberia estar acomparnado de un articulo
indeterminado; vy, la inclusién -entre paréntesis- de un numero de referencia no
sustituye la definicion del elemento o aspecto al que se refiere, simplemente sirve
de informacién complementaria. Se debe entender que la descripcion sirve para
interpretar las reivindicaciones y, en consecuencia, si en una reivindicacion se
reclama un aparato, por ejemplo, no se deberian mencionar aspectos del
funcionamiento del aparato dentro de la reivindicacion, limitandose a definir
unicamente los elementos que constituyen el aparato. '

Cada una de las figuras debe estar debidamente identificada, preferiblemente con
un numero consecutivo: Figura 1, figura 2, ...

Las figuras deben ser realizadas siguiendo las reglas del dibujo técnico.

Se prefiere que dentro de las figuras no se incluya ningun texto. Cada uno de los
detalles ilustrados en las figuras debera estar sefialado con un nimero o signo de
referencia, el cual sera el mismo en todas las figuras en donde se encuentre el
detalle en cuestion.

La patente de modelo de utilidad no puede incluir los procedimientos, por
definicién. Si alguna de las reivindicaciones de una solicitud de patente de modelo
de utilidad reclama un procedimiento, debe ser suprimida.

Durante el analisis del texto de la descripcién y de las ilustraciones anexadas, se

observaron los siguientes defectos:
1) En el titulo o nombre de la invencion no se menciona el método que se
reclama en las reivindicaciones 10 a 18.
2) El solicitante debe aclarar el término reprocesador(es) que aparece por
primera vez en el titulo, pues no se entiende el alcance de este calificativo.
3) En la pagina 1, folio 7, aparece por primera vez el termino lumenes cuyo
significado (plural de una unidad de medida: lumen) segun el Diccionario de la
Real Academia Espariola (DRAE), no concuerda con el contexto.
4) En la pagina 2, folio 8, aparece la expresion requiere que estas superficies
sean manualmente limpiadas y talladas con fluido de esterilizacién en la cual el
término falladas no concuerda con el contexto.
5) En la misma pagina 2 aparecen varias expresiones numéricas en las cuales
se hace mal uso de la coma (por ejemplo: 6,041,794).
6) En la misma péagina 2 aparece la expresion para acoplarse con un puerto
conectado al lumen en el lumen en donde, ademas de objetar el término lumen
se objeta el sentido de la expresion, porque no es claro.
7) En la pagina 4, folio 10, aparece por primera vez una expresion numeérica
(0.84 kg/cmz) en la cual se omite emplear la coma decimal -que es de uso
obligatorio en Colombia-.
8) En la figura 2, folio 51, aparecen ilustradas dos figuras separadas, sin
relacion grafica entre si y sin denominacién individual.
9) En la pagina 8, folio 14, aparece la expresion La figura muestra un
aparato... en donde se debe aclarar a qué figura -de las once con
denominacion propia- se refiere.
10) En la misma pagina 8 aparece por primera vez una expresion en donde se
incluye una sigla (HEPA) sin que esté acompanada de su correspondiente
significado.
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11) En las paginas 8 i
. _ y 9, folios 14 y 15, : .
visual 22 cuyo significado no correspgnde' al%irr?';it La expresion Un despliegue

12) En la pagina 10, folio 16
, , aparece
ruptura 56 que requiere una explicacion

13) E i i
de?‘ivar:j ;adpé;glna 13, folio 19, aparece por primera vez la expresion presuri;

A del verbo presurizar,. el cual, segun el DRAE, signifi el o
pressurize) » significa (Del ingl. fo

1. tr. Mantener la presis i .
independientemente cﬁa Ialogre:igvogi‘gfvir normal en un r ecinto,
Significad pasajeros de un avién. » como en la cabina de
ignific
es%e térami(; oqi‘esﬁ‘; gor!cuerd? con el contexto. El solicitante debera sustituir
_ y erivados: presurizacién, sobrepresurizacion
en diversos sitios de la solicitud- por una :ex resio (Jue aparecen
desea divulgar. - presion que se ajuste a lo que
14) En la pagina 14, folio 20, aparece Ia expresion La velocidad de fluj
' ) e flujo de la
:;I;gia ((.135) y su porcentaje en tiempo proveen una indicacién... que cajrece de
15) En la pagina 16, folio 22, aparece la expresié
luz cuyo significado es ajeno aIE:ontexto. presion ef conector del conductor de
16) En la pagina 19, folio 25, aparece la expresién una superﬁc}'e externa (318)
en la cual se menciona un numero de referencia que no se encuentra en
ninguna ﬁgura. Un defecto similar ocurre con el nimero de referencia (322) de
la expresion conector (322) que aparece en la misma péagina. Incidentaimente,
se sugiere que los nimeros de referencia aparezcan encerrados entre
paréntesis para evitar confundirlos con otro tipo de nimeros que eventualmente
aparecen en la solicitud.
17) En la pagina 20, folio 26, aparece por primera vez la expresion una
lengieta de manguera (340) cuyo significado no corresponde a lo ilustrado
como tampoco corresponde al contexto.
18) En la pagina 22, folio 28, se menciona tres veces un sello 308. Pero en la
pagina 18, folio 24 se habia definido 308 como los pasadores 308. Se debe
hacer la aclaracion respectiva.
19) En la figura 11, folio 57, se muestra una flecha, en la parte superior, que no
tiene su correspondiente numero de referencia.
20) En la pagina 25, folio 31, aparece por primera vez la sigla ID, cuyo
significado no se encuentra adyacente. o .
21) En la misma pagina 25 aparece la expresion y/o. Al respecto, el DI-CCI-O'naﬂO
panhispénico de dudas de la Real Academia Espafiola y de la Asociacion de
Academias de la Lengua Espafiola, primera edicién, octubre de 2005, pagina
681, dice: ) . .
y/o: Hoy es frecuente el empleo conjunto de las conjunciones copulativa y
disyuntiva separadas por una barra oblicua, calco del inglés «and/or», con
la intencién de hacer explicita la posibilidad de elegir entre la suma o la
alternativa de dos opciones: «Se necesitan traductores de inglés y/o )
francés». Se olvida que la conjuncion 'o’ puede expresar en espaiiol

ambos valores conjuntamente.
El examinador ha subrayado la ultima frase porq

s0. _ _
gze)s’éenc‘z pagina 26, folio 32, aparecen varios valores de presion en unidades

di istema Internacional.
diferentes a las del Siste <sion 0.2 4 en la cual, por una

n la pagina 35, folio 41, aparece la expr _
;Zag)rtg se gm?tié usar la coma decimal; y, por otra parte, faltan las unidades,

solo esta el prefijo: y (micro).

por primera vez |a expresion tanque de

ue es particularmente aplicable

l‘)gJ
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o La descripcibn no cumple con los requisitos de claridad y divulgacién
completa, lo que dificulta o impide su comprensién y ejecucién de acuerdo al Art.
28 de la Decision 486

Reivindicaciones (articulo 30 D 486)

Durante el analisis del texto de las reivindicaciones se observaron los siguientes

defectos:
1) En la reivindicacion 1, folio 45, aparece por primera vez en el capitulo
reivindicatorio el término lumen que fue objetado arriba, con relacién a la
descripcién.
2) En las reivindicaciones 8, 9 y 16, folios 47 y 49, aparecen valores
numéricos en los cuales se omite emplear la coma decimal -de uso obligatorio
en Colombia-.
3) En la reivindicacion 12, folio 48, se reclama el método de conformidad con
la reivindicacién 11, caracterizado ademas porque la porcién de sellado se
desvia hacia la primera posicién pero, en la reivindicacién 11 no se menciona /a
porcién de sellado cosa que si se hace en la reivindicacion 10, por lo que la
reivindicaciéon 12 deberia depender de la 10, no de la 11.
4) En la reivindicacion 18, folio 49, se reclama un método... caracterizado
ademas porque el primer fluyjo comprende un fluido... pero, como lo que se
define aqui es un producto, no una etapa de un método, no se puede
caracterizar el método por este producto; se sugiere sustituir la expresion
objetada por méfodo... donde el primer flujo comprende un fluido... (se subraya
el término que reemplaza a la parte objetada).

eDebe entenderse que las reivindicaciones dependientes de las reivindicaciones
objetadas son, asimismo, objetadas, por razones analogas.

eLas reivindicaciones no cumplen con los requisitos de definicion y claridad, de

acuerdo al Art. 30 de la Decision 486.

Se deben presentar, entonces, nuevos capitulos descriptivo y reivindicatorio,
ambos completos, junto con un nuevo juego de dibujos, donde se hayan corregido
todas las objeciones que se han hecho arriba. Esto con el fin de evitar -cuando
solo se presentan algunas paginas sueltas corregidas- que el lector tenga que
desplazarse desde un sitio a otro de la solicitud y luego regresar a donde estaba
antes sin perder la ilacién de la lectura, porque esto produce confusion y afecta
negativamente la claridad de dichos capitulos.

Se le advierte al interesado que las modificaciones sugeridas arriba podrian
resultar inconducentes si se mantienen las objeciones a la patentabilidad que se
insintian adelante.

4. Determinacion del Estado de la Técnica

o La fecha que se ha tenido en cuenta para determinar el Estado de la Técnica
esla

Fecha de presentacion de la solicitud prioritaria 2005-05-31

e Se realizoé la busqueda en el estado de la técnica de documentos relacionados
con la solicitud teniendo en cuenta la fecha indicada; y durante la basqueda de
anterioridades se encontraron los siguientes documentos, que forman parte de la
familia de patentes de la presente solicitud: Publicacién US 2006/0269442 A1
del 2006-11-30; publicacion EP 1 728 466 A3 del 2006-12-27 y patente
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EP 1 728 466 B1 del 2009-01-14. Se anexa la copia de las primeras paginas de
estos documentos junto con la copia de un capitulo reivindicatorio presentado
como modificacion el 2008-05-28 ante la USPTO (para que tenga sentido la
siguiente copia); la copia de una negacién previa, fechada 2008-09-26 de la
USPTO; la copia del Informe de Busqueda Europeo; y, la copia del capitulo
reivindicatorio admitido por la Oficina Europea, en su version en inglés. También
se encontraron los siguientes documentos que forman parte del estado de la
técnica mas cercano al objeto de la solicitud:

Fecha de

n.° Documento Titulo . ez
: publicacién

Patente EP 0 071 058 B1, cuyo «Washing device of endoscope

D1 inventor es tatuya Yamaguchi, quien fluid pipes»(Un dispositivo 1087-11-11
le cedi6 sus derechos a la Olympus | lavador para las tuberias de un
Optical Co., Ltd. endoscopio)

«Device and method for
Patente US 5 840 251, cuyo inventor | cleaning, disinfecting and drying
D2 es Yasuo Iwaki, quien le cedié sus | an endoscope»(Un dispositivo y 1998-11-24

derechos a la Nitto Medical un método para limpiar,
Corporation , desinfectar y secar un
endoscopio)

Patente US 6 354 312 B1, cuyos
inventores son Szu-Min Lin, Paul T.

. Connector without
Jacobs, Paul Leonard, Rodrigo «“ .
D3 ! ! 4 occlusion»(Un conector sin 2002-03-12
Berho, Douglas W. Fett y Ketih oclusién)

Schubert, quienes le cedieron sus
derechos a la Ethicon, Inc.

Se anexa la copia de las paginas pertinentes de estos documentos

NOTAS: No se realizaron las evaluaciones de los demas requisitos de
patentabilidad, porque se hicieron algunas objeciones respecto a la definicion y la
claridad de las reivindicaciones; esto es, no se pudo practicar un analisis
comparativo, por ausencia de materia.

A pesar de lo anterior, con base en las ensefianzas de los documentos
encontrados hasta ahora, y con fundamento en la negacién previa de la USPTO y
el Informe de Busqueda Europeo, mencionados arriba, se prevén objeciones
respecto al nivel inventivo del objeto de la solicitud.

Teniendo en cuenta lo anterior, se le sugiere al solicitante que, si considera que el
objeto de la solicitud retine los requisitos para ello -en especial los determinados
por el articulo 81 de la Decision 486-, cambie la modalidad de su solicitud a
patente de modelo de utilidad. De aceptar esta sugerencia, debera expresarlo asi
y debera realizar los ajustes que considere necesarios en el capitulo
reivindicatorio para que no se encuentre ninguna objecién previsible -en el
momento en que la Oficina examine su solicitud para verificar el cumplimiento de
los requisitos, bajo esta nueva modalidad-.

Esta sugerencia se hace en concordancia con lo dispuesto en el articulo 35 de la
mencionada Decision.
5. Analisis preliminar de los documentos D1 a D3:

Los numeros de referencia que se citan adelante son los propios de cada
documento bajo analisis.
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En D1 se ensefia, entre otras cosas, un conector (71) que comunica una cavidad
de un dispositivo (1) con un fluido suministrado por un reprocesador de
endoscopios (74), en donde el dispositivo inlcuye un puerto (60) que tiene una
abertura configurada para permitir el flujo dentro de la cavidad y donde el puerto
incluye una superficie exterior. El conector (71) comprende: una canalizacion de
flujo configurada para estar en comunicacion fluida con el puerto; un miembro
resiliente (elastico) que incluye una superficie de sello mévil que esta configurada,
a su vez, para estar engarzada con la superficie exterior del puerto cuando el
reprocesador de endoscopios suministre un flujo de fluido hacia el conector bajo
una primera presién de flujo tal que el flujo de fluido se pueda dirigir dentro de la
abertura y donde la superficie de sello esta configurada para desengarzarse de la
superficie exterior del puerto cuando el reprocesador de endoscopios suministre el
flujo de fluido a una segunda presién de fiujo, de tal manera que el flujo de fluido
pueda ser dirigido sobre la superficie exterior (ver figura 5 de D1).
Se subraya que D1 revela que el conector (71) esta fabricado con un material
plegable, de donde se deduce que el conector es capaz de engarzarse en la
superficie exterior del puerto a una primera presiéon de flujo de fluido y de
desengarzarse a una segunda presion de flujo de fluido, mayor que la primera.
Esta deduccién no implica ninguna actividad inventiva, porque se trata de un
conocimiento adquirido por la experiencia y que es de dominio de cualquier
persona del nivel medio en la técnica.
D1 también ensefia que el conector (71) tiene una porcién curvada inferior, que
forma parte de la superficie de sello del conector (71). Esta porcién también forma
un reborde anular que termina en'un extremo distal libre.

En D2 se ensefia, entre otras cosas, un dispositivo para limpiar, desinfectar y
secar un endoscopio, en el cual el cuerpo tubular, la tuberia de entrada, la tuberia
que se desprende lateralmente de la tuberia de entrada y el recipiente de fluido
ubicado dentro de dicho cuerpo tubular estan hechos con una cualquiera de las
siguientes sustancias: polietileno, resina de polivinilo, polipropileno, policarbonato,
poliéster, poliestireno, silicona, cloruro de polivinilideno y acetato de polivinilo
(reivindicacion 8 de D2). '

En D3 se ensefia, entre otras cosas, un conector (119) configurado para conectar
por medio de fluidos una cavidad de un endoscopio (120) con un flujo de fluido
suministrado por un reprocesador de endoscopios, en donde el dispositivo incluye
un puerto (134) que tiene una abertura que esta configurada para permitir el flujo
dentro de la cavidad y donde el puerto incluye una superficie exterior (144) y una
superficie interior. El conector (119) comprende un pasaje de flujo configurado
para estar en comunicacion fluida con el puerto, medios de sello (149) para sellar
por medio de engarce con el puerto sobre la superficie de sello (140); y, unos
medios (222) para: dirigir el flujo sobre por lo menos una porcién de la superficie
interior del puerto, para limpiar la superficie interior; y, para dirigir el flujo de fluido
sobre por lo menos una porcion de la superficie exterior (144) del puerto, para
limpiar dicha superficie exterior.

6. Conclusion:

Los requisitos de patentabilidad de la presente solicitud se encuentran afectados
negativamente por la falta de claridad de la descripcion y las reivindicaciones y por
la falta de definicion, de sustento y de concisién de estas Ultimas.
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An occlusion minimizing connector connects a lumen in a
lumen device to a source of sterilization fluid in an endo-
scope reprocessor. The connector has a sealing portion
shaped to engage a surface on the lumen device. The sealing
portion is formed of a resilient material biasing a sealing
surface into contact with the surface on the lumen device.
The biasing is such that the seal is maintained when pressure
within the flow passage is below a predetermined level
preventing leakage of the flow past the sealing portion.
When pressure within the flow passage is above the prede-
termined level fluid leaks past the sealing portion to bathe
the surface on the lumen device. Thus, the surface will not
be occluded during a cleaning process.
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Application/Control Number: 11/141,431 Page 3
Art Unit: 1797

opening, wherein the opening is configured to permit the fluid flow into the lumen, and
wherein the port includes an outer surface, the connector 71 comprising: a flow path
configured to be placed in fluid communication with the port; and a resilient member
including a movable sealing surface, wherein the sealing surface is configured to be
engaged with the outer surface of the port when the endoscope reprocessor supplies
the fluid flow to the connector at a first flow pressure such that the fluid flow can be
directed into the opening, and wherein the sealing surface is configured to be
disengaged from the outer surface of the port when the endoscope reprocessor
supplies the fluid flow to the connector at a second flow pressure such that at least a

portion of the fluid flow can be directed over the outer surface. See Figure 5.

It is noted that Yamaguchi discloses that the connector 71 is fabricated from a
pliant material. Thus, the Examiner holds that the pliant connector would have been
capable of engaging the outer surface of the port at a first pressure of fluid flow and

disengaging from the outer surface of the port at a second, higher pressure of fluid flow.

As to claims 20, 21, 25, and 26, Yamaguchi discloses an arcuate portion (curved

lower portion) as part of the sealing surface of the connector 71. This same portion also -

forms an annular flange terminating in a free distal end.
5. Claims 30 and 31 are rejected under 35 U.S.C. 102(b) as being anticipated by
Lin et al. (US 6,354,312).

Lin et al. teaches a connector 119 configured to fluidly connect a lumen of a
lumen device 120 to a fluid flow supplied by an endoscope reprocessor, wherein the

lumen device includes a port 134 having an opening, wherein the opening is configured
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Application/Control Number: 11/141,431 Page 4
Art Unit: 1797

to permit the fluid flow into the lumen, and wherein the port includes an outer surface
and an inner surface, the connector 119 comprising: a flow passage configured to be
placed in fluid communication with the port; sealing means 149 for sealing engaging the
port; and flow directing means 222 for directing the fluid flow over at least a portion of
the inner surface of the port to clean the inner surface and for directing the fluid flow
over at least a portion of the outer surface of the port to clean the outer surface. See

Figure 6; col.8, line 45 to col.9, line 14.

Drawings
6. The drawings are objected to because the Figures contain arrows without
corresponding reference numerals. Specifically, in Figure 4, an arrow pointing to the
arcuate portion of the connector lacks a reference numeral. In Figure 7, an arrow on
the lower right side of the drawing lacks a reference numeral. Corrected drawing sheets
in compliance with 37 CFR 1.121(d) are required in reply to the Office action to avoid
abandonment of the application. Any amended replacement drawing sheet should
include all of the figures appearing on the immediate prior version of the sheet, even if
only one figure is being amended. The figure or figure number of an amended drawing
should not be labeled as “amended.” If a drawing figure is to be canceled, the
appropriate figure must be removed from the replacement sheet, and where necessary,
the remaining figures must be renumbered and appropriate changes made to the brief
description of the several views of the drawings for consistency. Additional replacement

sheets may be necessary to show the renumbering of the remaining figures. Each
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Step 28. Continue Block Test

[00B0] As disinfectant In-use solution Is pumpead
through the channels, the fiow rate through the channels
is also maasured as in Step 15.

Step 20. Drain

[0081] The drain pump 72 is activated to remove the
disinfectant solution from the basin and the channels.

Step 30. Blow air

[0082] During the drain process sterile air is blown
through all endoscopa channeals simultaneously to min-
imize potential carryover.

FINAL RINSE

Step 31. Fill basin

[0083] The basin is filled with sterile warm watar {45
°C ) that has besn passed through a 0.2 p filter.

Step 32. Rinss

[0084] The rinse water Is circulated within the endo-
soope channels (via the channe! pumps 32} and overthe
exterior of the endoscops (via the circulation pump 70
and the sprinkler arm €0) for 1 minute.

Step 33. Continue Black tast

[0085] Asrinsswaleris pumped throughthe channels,
theflowrate through the channels is measured asin Step
15.

Step 34. Drain

[0086] The drain pump 72 is activated to remove the
rinse water from the basin and the channels.

Step 35. Blow air

[0087] During the drain process sterile air is blown
through all endoscops channels simultaneously to min-
imize polential carryover. .
Step 36. Repaat rinsa

[0088] Steps 31 through 35 are repsated two mors
times (a total of 3 post-disinfection rinses) to ensure max-

Imum reduction of disinfectant reslduals from the endo-
scope 200 and surfaces of the reprocessor.

FINAL LEAK TEST
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Step 37. Pressurize the endosoope body and measure
leak rate

[0089] Repeat Step 6.

Step 38. Indicate program completion

[008B) The successful completion of the program Is
indicated on the touch screen.

Step 39. De-pressurize the endoscope

[0091] Fromthetimeof programcompletiontothetime
atwhich the lid is opened, pressure within the endoscope
body is normalized to atmaspharic pressure by opaning
the vent valve S5 for 10 seconds every minute.

Step 40. Identify the user

[0092] Depending on customer-sslected configura-
tion, the system will prevent the lid from being opened
until a valid ussr identification code is enterad.

Step 41. Store program Infarmation

[0093] Information about the completed program, in-
cluding the user ID, endoscope ID, speciallst ID, and pa-
tient ID are stored along with the sensor data obtained
throughout the program.

Step 42. Print program record

[0084] If a printer is connected to the systemn, and if
requested by the user, a record of the disinfection pro-
gram will be printed.

Stap 43. Remove the endoscops

[0035] Once a valld user [dentiflcation code has bean
entered, the lid may be opened {using the foot pedel as
In step 1, above). The endoscops Is then disconnectad
frorn the flush lines 30 and removed from the basin 14a.
The lid can then be closed using both the hardware and
software buttons as describad In step 4, above.

[0096] The invention has been described with refer-
ence to the preferrad ambodimants. Obviously, modifi-
cations and alterations will ocour to others upon reading
and understanding the preceding detalled description. it
Is Intendad that the inventlon be construed as Including
all such modifications and alterations insofar as they
come within the scope of the appendasd claims or the
equivalents thereof.

Claims

1. Aconnector (300; 322; 342, 354; 400, 420) for con-
nacting a lumen In a lumen device (200) to 2 source

W
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of fluid in an endoscope reprocessor, the connector
comprising;

acoupling configured to engage with a port {228;
228a; 230; 232) connected ta tha lumen on the
lumen device (200) wherein the port includes
first ssallng surfacs (318);

a flow passage;

a sealing portion (304; 334; 346; 364; 404; 428)
connected with the flow passage and compris-
ing & sscond sealing surface shaped to engage
tha first sealing surface;

the sealing portion being formed of a resilient
material; and

the sealing portion being adapted to engagewith
the first sealing surface under a condition of a
first flow (314; 336; 348; 366; 410) In the con-
nector;

characterised by the sealingportlon (304; 334; 346;
364, 404; 428) being movably connected with the
flow passage and being further adapted to disen-
gage fromthefirst sealing surface (318) undera con-
dition of a sacond flow (316; 338; 350; 368; 412),
different from the first flow {314; 338; 348; 3886; 410),
in the connector (300; 322; 342; 354; 400; 420).

A connector according to claim 1 wherein the resil-
lent material of the sealing portion (304; 334; 346;
364, 404; 428) biases the second sealing surface
into contact with the first sealing surface (318) when
engaged tharawith, the blasing being such that the
second sealing surface seals egainstthe first sealing
surfaca when pressure within the flow passege as-
sociated with the first flow (314; 336; 348; 366; 410)
is balow a predeterminad level preventing leakage
of the flow thera past and that the sacond surface
does not sesl against the first surface (318) when
pressurewithin the flow paasags assoclated with the
second flow (316; 338; 350, 368; 412) is above the
predetarmined level theraby allowing flow over the
first saaling surface (318).

A connectar acconding to claim 1 wherein the rasli-
ient material of the sealing portion (304; 334; 346;
364, 404; 428) biases the second sealing surface
away from contactwith the first sealing surface (318)
when engaged therewith, the biasing being such that
the sacond sealing surface does not seal agalinst the
first sealing surface when pressure within the flow
passageassoclated with thafirst flow(314; 338; 348,
366; 410) Is belaw a pradetermined leval allowing
leakage of the flow there past and wherein the seal-
ing portion (304; 334, 348; 364, 404, 428) Is oriented
such that when pressure within the flow passage as-
soclated with the sacond flow (316; 338; 350; 368;
412) is above the predetermined level, such pres-
sure urges the second sealing surface into contact

10
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10.

withthafirst seallng surface (318) thareby pravanting
leakage of the flow there past.

A connector acconding to claim 1 wherein the sealing
portion (304; 334, 346; 364; 404; 428} is formed in-
tegral with the connsctar (300; 322; 342; 354; 400;
420),

A connector according to claim 1 wherein the first
seallng surface (318) Is cylindrical and whereln the
saaling portion {304; 334; 346: 364; 404; 428) com-
prises an annular flange sized to seat against the
first sealing surface (318).

Aconnector acconding fo claim 1 whersin the saaling
portion (304, 334; 346; 364; 404; 428) comprises &
free distal edge.

A connector according to claim 1 wherein the sealing
portion (304; 334; 346; 364; 404, 428) Is formed of
silicone.

A connactor according to claim 1 whereln the first
flow (314; 336; 348, 366, 410) is associated with a
pressure atthe saaling portion less than 0.83 bar (12
psig) and the seoond flow (316; 338; 350; 368; 412)
Is assoclated with a pressure at the saaling portion
greater than 0.83 bar (12 pslg).

A connector according to clalm 1 whereln the first
flow (314, 336; 348; 366; 410) is associgted with a
pressure at the saaling portion (304; 334, 346; 364;
404, 428) greater than 035 bar (5 psig) and the sec-
ond flow (316; 338; 350; 368; 412) is associated with
a pressure at the seallng poriion less than 035 bar

(S psig).

Amethod of connecting a port (228; 228a; 230; 232)
on a [uman device (200) to an endosoops reprocas-
sor and flowing fluid through tha port; the mathod
comprising the steps of:

attaching a coupling on the endoscope reproc-
assor to the port (228; 228a; 230; 232), the cou-
pling having a flow passage therethrough and a
sealing portion (304; 334; 346; 364, 404; 428)
attached to the flow passage, and baing formed
of a resilisnt material;

flowing a first flow (314; 336, 348; 368; 410)
through the flow passage and into the port (228;
2288s; 230; 232);

characterised by:

the sealing portion (304, 334; 346, 364, 404,
428) balng movably attached to the flow pas-
sage and being moveable from a first position
to a second position;
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the resilient material biasing the sealing portion
(304, 334; 346; 364; 404; 428) into one of the
first pasition or second position;

the step of flowing a first flow (314; 336;.348;
368; 410) causing the sealing portion (304; 334;
346, 364; 404, 428) to move into the first posi-
tion;

the method further including the step of fiowing
a secord, different, flow (316; 338; 350, 368,
412)through the flow passage causing the saal-
ing portion (304; 334; 346; 364; 404; 428) o
mova into the second position; and

wherein ons of the first position and the sscond
position comprises a sealing position in which
tha sealing portion (304; 334; 346, 364; 404;
428) seals against a first sealing surface (318)
on the port (228; 228a; 230; 232) to prevant flow
there past, and wherein the other of the first po-
sition and the second position comprises a non-
sealing position In which the sealing portion
{304, 334; 345; 364, 404, 428) is away from the
first sealing surface (318) to allow flow over the
first sealing surface (318). '

A method according to clalm 10 whereln the first po-
sition is the scaling position.

A method according to claim 11 wherein the sealing
portion (304; 334; 346; 384; 404; 428) is biased to-
ward the first position.

A method according to clalm 10 whereln the sealing
portion {304; 334; 346; 364, 404, 428) is biased to-
ward the first position.

A mathod according to claim 10 whereln the second
flow (316; 338; 350; 368; 412) has a higher pressure
than the first flow (314; 336, 348, 366; 410).

A method according to claim 14 wherein the higher
pressure Is created by Increasing volume of the sac-
ond flow (316; 338; 350; 368; 412).

A mathod according to clalm 14 wherein the second
flow (316; 338; 350; 368; 412) has a pressure above
0.83 bar (12 psig).

A methed according to claim 10 wherein the second
flow (316; 338; 350; 368; 412) Is In a diffarent direc-
tion than the first flow (314; 336; 348; 366, 410).

A method according to claim 10 whereln the first flow
(314; 3386; 348; 366; 410) comprises a fiuid selected
from a list consisting of: a washing fluld, an antiml-
crobial agent, and combinations thereof.
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Patentansprilche

1.

Verbindar (300, 322; 342; 354; 400; 420) zum Ver-
binden eines Lumens in einer Lumenvorrichtung
{200) mit einer Fluidquelle in einem Endoskop-Re-
prozessor, wobel der Verbinder aufwelst:

aine Kopplung, die so ausgestaltet ist, dass sie
an einen Port (228, 228a; 230, 232) anschlief,
der mit dem Lumen auf der Lumenvorrichtung
{200) verhunden Ist, wobal der Port elne emsta
Dichtfiache (318) umfasst;

einen Sirémungsdurchlass;

ginen Dightbereich (304; 334; 346; 364; 404,
428), der mit dem Stromungsdurchlass verbun-
denist und eine zweite Dichtflache aufweist, die
so geformtist, dass sie ander ersten Dichtfiéche
anllegt;

wobei der Dichtbereich aus einem nachgiebigen
Material gebildet ist, und

wobei der Dichtbereich so ausgelegt ist, dass er
unter der Bedingung einer ersten Stromung
(314; 416, 348; 366; 410) In dam Verbinder an
der ersten Dichtfiiche anliegt,

dadurch gekennzeichnet, dass der Dichtbereich
{304; 334; 346; 384; 404; 428) beweglich mit dem
Strdmungsdurchlass verbunden Ist und waiter so
ausgelegtist, dass er sich von der ersten Dichtflache
{318) unter der Bedingung elner zwelten Strdmung
(316; 338; 350; 368; 412) last, die von der ersten
Strémung (314; 4186, 348; 368; 410) In dem erstan
Verbinder (300; 322; 342; 354; 400; 420} unter-
schiedlich ist.

Verbinder nach Anspruch 1, bei dem das nachgie-
bige Materlal des Dichtbarsichas (304; 334; 348;
364; 404; 428) die zweite Dichtflache in den Kontakt
mit der erstan Dichtfiiche (318) vorbelastet, wenn
sle daran anliegt, wobsi die Vorbelastung derart ist,
dass die zweite Dichtfidche gegen die erste Dicht-
fiiche abdichtet, wenn der Druck innerhalb des Strd-
mungsdurchiasses, der mit der ersten Strémung
{314; 416, 348; 366; 410) verinOpft Ist, unterhalb
eines vorbestimmten Wertes liegt, um ein Entwei-
chen der Strdmung an diesen vorbei zu verhindem,
und dass die zweits Flache nicht gegen die erste
Flache (318) abdichtet, wenn der Druck innerhalb
des Strdmungsdurchiasses, der mit der zwelten
Strémung (316; 338; 350; 368; 412) verknupft ist,
oberhalb des varbastimmten Wertes llegt, so dass
elne Strémung fbsr dle ersta Dichtfléche (318) er-
laubt wird.

Verbinder nach Anspruch 1, bei dem das nachgie-
bige Materlal des Dichtbaralchas (304; 334; 346;
364; 404; 428) die zweite Dichtfidche weg aus dem
Kontakt mit der ersten Dichtfidche (318) vorbelastet,
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Desoription

This inventlon relates to a washing device of
endoscope fluld plpss. An endoscope generally
comprises various pipes through which air, water
and other liqulds are conducted. After, therefors,
the application of an endoscops, It Is necessary to
thoroughly wash nat only the peripheral surface
of the endoscope but also the intarior of the liquid
pipes. The conventional process of washing the
Intarior of the liquld plpes has the drawbacks thet
washing liquid-pouring pipe has to be attached
to the mouthpleces of the respective fiuid pipes;
the operation of the vaivas of the fluld plpes by
their control wveives is accompanled with
troublesome work; and the deialled parts of the
control vaives and thasa parts of a cylinder which
are covered with a piston tends to be washed vaery
imperfectly.

it is accordingly the object of this Invention to
provide s washing device of endoscope fluld
pipes which allows for the easy fitting of a
washing liquid-feading device to the respactive
endoscope fluld plpss and effscts the reliable
washing of the Iinterior of the fiuld pipes and thelr
valve devices.

To attain the above-mentioned object, this
invention provides a washing device of a pipe of
an endoscope comprising at least one velve for
controlling the operation of sald pipe said valve
being formed of a cylinder which is detachably
fitted with a valve member leaving an opening
axposed to the outslde when sald valve member
la removed, the sald washing device charac-
terized by comprising at lsast one connector
which, when the valve member is removed, com-
municates with the opening of the cylinder in
flquid tightness and which 9 provided with an
Inlet port communlcating with the Interlor of sald
cylinder and a washing liquid-feeding tube which
is connectad to the connector and communicates
with the Inlet port whereby a washing liquid Is
conducted Into the oylinder and the pipe com-
munlcating therewlith through sald tube and Iniet
port.

This Invention can be more fully understood
from the following detailed description whsn
taken In conjunction with the accompanying
drawings, In which:

Fig. 1 shows the arrangement of an endoscope
adapted to be fitted with a fluid pipe-washing
device according to a first embodiment of this
Invenition;

Flg. 2 indlcates the arrangement of a water-
gtorage tank;

Fig. 3 is a lateral sectional view of a valve device
of an. endoscope fluld pipe;

Fig. 4 lllustrates the manner In which the fluid
pipe-washing device according to the flrat
embadiment of the Invention Is applled to the
endoscope shown In Fig. 1;

Fig. 6 id a lateral sect:cnal view of the oonnector
of the fluld plpe-washing deviee according to the
first embodiment of the Invention when con-
nectad to the endoscope shown In Flg. 1;

[
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Fig. 6 ests forth the arrangement of an endc-
scope adapted to be fitted with a fluld pipe-
washing devica according to a second embodl-
ment of the invention; and

Flg. 7 Is a sastional view of an endoscope fluld
pipe-washing devics according to a third embodi-
ment of the Invention.

Daseription [s now given with referenca to Figs.
1 to 5 of an endoscope fluid pipe-washing davice
according to a flrst ambadiment of the Invention.

Reference numeral 1 denotes an endoscops,
which compriees en insertion section 2, control
gectlon 3, light gulde cable 4 and connector 9.
Fluld plpes to be dsscribed later extend through
the endoscope 1. An alr pipe 5 and water pips 8
extend through the insertion section 2, control
ssotion 3 and light guide cable 4. The converged
downstream ends of the alr pipe 6 and water pipe
8 are connected to an alr-water ejecting nozzla 7
fitted to the distal end of the insertion section 2.
The tip of the alr-water ejecting nozzle 7 is
dirscted toward the outar surface of an observe-
tlon window 8. The nozzle 7 ejects water or alr to
the outer surface of the observation window 8 for
cleaning. A connactor 9 Is fitted to the extsnded
end of the light gulde cable 4. The connector 8
comprises first and escond alr-ajecting mouth-
plecas 10, 11 communicating with the alr plpe 5,
water-gjecting mouthplece 12 communicating
with the water plps € and a suctlon mouthplece 13
communicating with a suction pipe to be
describad later. When the connector9lisfittedto a
light sourcs davies (not shown), the first alr-
injecting mouthplece 10 is connected to an air
pump held In a light source device. The second
gir-gjeoting mouthpiece 11 and water-ejecting
mouthplece 12 are respectively connected to an
alr-glecting plpe 16 and water-ejecting pipe 16
attached to the water storage tank 14 (Fig. 2).
Reforence numeral 14a denotes an additional
connector detachably fitted to the connector 9.
Sald additional connector 148 s used when the
alr-gjecting pips 16 and waeter-ejscting plpe 16
fitted to the water storage tank 14 are respectively
connected to the aforesald second alr-gjecting
mouthplece 11 and water-ejecting mouthpiece 12,
The suctlon mouthplece 13 Ie connested to a
suctlon device (not shown). A suction plpe 17
extends through the Insertion section 2, conirol
section 3 and light guilde cable 4. A treating
implement-gulding channel 18 Is concurrantly
ueed as the distal end portion of tha suction pipe
17. The distal end of the treating Implement-
gulding channel 18 is open at the distel end 2a of
the Insertion section 1. The proximal end of sald
treating Implement-guiding chennel 18 con-
stitutes a port 19 open to the outside to allow for
the Insertlon of treating implements. A forceps
plug 20 Is detachably fitted to the port 19. The
forcaps plug 20 Is formed of, for example, an
elestlc ring to allow for the Insertlon of a treating
implement such as forceps into the treating
Implement-guiding channs! 18.

The channe! 18 I connected to the proximal
end of the suction pipa 17 by means of a suction
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valve 21. An alr-water valve 22 Is set In the
intermedlate part of the air plpe & and water plpe
8. The suction valve 21 and air-water valve 22 are
arranged In parallel In the proximity of the lataral
wall of the control sectlon 3 as shown in Flg. 3.
The gir-water vaiva 22 conslats of a blind cylinder
23 acting as a valve seat and a hollow piston 24
scting as a valve member. The opsn end portion
25 of the cylinder 23 has larger Inner and outer
dismeters than any cther part of the cylinder 23.
‘The open end portion 25 la tightly Inserted Inta a
penetrating hole 27 bored In the wall 26 of the
control ssction 3. When a set ring 28 ia threadedly
fittad around the peripheral wall of the outer end
portion of the cylinder 23, the wall 26 is securely
clamped bstwaen the set ting 28 and thoe flange
29, A threaded cylindrical fitting ring 317 Is detach-
ably engaged with the outer periphery of a larger
diameter sactlon 30 formed on the Inslde of the
open end partion 26. The engaged end portion of
the fitting ring 31 is provided with a flange 32
projecting Into the ring 31, The piston 24 acting as
a valve consists of @ larger diameter inner end
portion 33 and a smaller diametsr outer end
pordon 34. The inner end portion 33 slides
through the cylinder 23. A release hole 35 extends
axlally through the plston 24. The other end
portion 34 of the piston 24 projects from the
cylinder 23. A compression coll spring 36 Is
wound sbout the outer end portion 34 of the
piston 34. This compression coil spring 38 |9
Interposed betwaen the flange 32 and a finger
plate formed at the outer end of the plston 24 to
urge the piston 24 outward. The piston 24 I8
normally kept in a projecting waiting pasition
with the end face of the Inner sactlon 33 pressed
agalnst the flange 32, Whan the fitting ring 31 Is
taken off, the piston 24 can be easily pulled out of
the cylinder 23. An alr-water pipe-closing peri-
pheral wali 38 Is formed In the Inner end reglon of
the Inner saction 33 of the piston 24, An annular
communication graove 39 Is formed In the peri-
phoeral wall of the outer end reglon of the Inner
section 33 of the piston 24.

in the cylinder 23, the influx end of the water
pipe 6 is open to the communication groove 39 of
the piston 24 when kept in a walting position. The
efflux end of sald water plpe f s open to the pipe-
closing peripheral wall 38. When the piston 24 Is
pushed in, the annular communlcation groove 39
{a set between the Influx end and efflux end of the
water plps 8. The Influx end of the alr plpa 6 Is
open to the bottom of the cylinder 23. The efflux
end of the alr pipe 6 is positioned in the inter-
mediate part of the cyilnder 23. When the plston
24 Is pushed in, the efflux end of the alr pipo & 1s
closed by the aforesald plpe-closing peripheral
wall 38 of the piston 24, While the piston 24
femnains in a waiting position, the water pipe 6 is
shut off by the plpe-closing peripheral wall 38, At
this time, the alr pips 5 Is left open and ¢om-
munlcates with the outside through the release
hole 36. Therefore, all alr streams ara drawn off to
the outside, making it imposslble to intraducs air
streams. Namely, while the piston 24 remalnein a

10

15

30

walting position, nelther air streams nor watsr is
suppllsd. When air streams are supplled, it is
advised to put the underside of the finger tip on
the finger plata 38 thareby to close the relsase
hole 36 and stop the relesse of air streams. When
water 7s introduced, it i3 advised to push In the
piston whils the release hole 35 is closed with the
finger top thereby to shut off the air plpe 5 and
opsn the water pipe 8 by means of the annular
communication groove 39,

Like the air-water valve 22, the suction valve 21
comprises & cylinder 41, pision 42, opsn end
section 43 of the piston 42, set ring 44, larger
diameter holo 485, fitting ring 48, flange 47, inner
and ragion 48, outer end reglon 49, release hola
§0, comprassion ool apring 61 and finger plate 52.
Formed In the Inner end reglon 48 of tho piston 42
are an alr hole 63 end axially extending gulde
groove 64. A pin £8 is Tnserted into the guide
groove G4 to stop the rotation of the piston 42.
The suction end of the suctien plpe 17 is con-
nected to the bottam of the cylinder 23. A hole 58
communlesting with a treating Implement-guid-
ing channel 18 Is provided at & point which faces
tha air hole 63 when the piston 42 Is pushed in.
Whlle the plston 42 remalins In a walting position,
the communication hole 56 is closed by the
peripheral wall of tha Inner end reglon 48 of the
piston 42, At this time, extemnal air streams alone
ara sucked in through the release hole 50, but not
through the treating implement guiding channel
18. When the piston 42 Is pushed In with the
releass hole 60 closed with the finger, then the alr
hole 63 and communication hole 88 are aligned
with each other, assuring the suction of alr
streams through the euction plpe 17.

Deacriptlon Is now given of a washing device A
{Flgs. 4 and b) used to clean the varlous pipes &, 6,
17 of the endoscope 1. Tha washing device A
comptises g pslr of connactors 60, 61, which are
respectively fitiad into the openings of the cylin-
ders 23, 41 in liquid tightness, after removing the
assembly of the coil spring 38 and plston 24 and
the assembly of the coll spring &1 and piston 42.
The connectors 60, 81 are substaniially cylindrical
and respectively provided with alr-water inlet
ports 803, 81a. The connectors 60, 61 are fitted
Into openings 83, 84 formed in the front portion of
a box-shaped socket body 62, Ring-ahaped alastic
packings 67, 68 respectively engageable with the
larger dlameter sactions 30, 45 of the cylinders 23,
41 are fittad around the peripharies of the engage-
ment ssctions 65, 88 of the connectors 60, 61
which project from the front pert of the socket
body 62. The peripheral edpges of the opanings 83,
64 are raspectively ioasaly fittad Into the annular
engagement grooves 63, 70 formed in the peri-
pheral walls of the connectors 60, 61, thereby
enabling the relative posltlons of the connectors
60, 81 to be varied, and consequently fully
absorblng a elight dleplacement accurring
between the cylinders 23, 41 from the various
factors Involived In thelr manufactura and their
different types. The connectors 60, 67 are con-
nected to a connection pipe 73 provided In the
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"socket body 62 by meens of the corresponding
pliant tubes 71, 72. The connsctors 60, 61 com-
munloate through the connection plpe 73 with a
liquid-conducting tube 74 extsnding out of the
connection pipe 73. The lateral wall of the socket
body 62 is provided with members 75, 76 which
cause the socket body 62 to be engaged with the
endoscope 1 when the connectors 60, 61 are fltted
into the cylindera 23, 41, The engagement mem-
bers 75, 768 respectively comprise engagemant
levers 77, 78 whoase intermediats parts are swing-
abiy fitted to the lateral wail of the socket body 62.
The engagement levers 77, 78 act at one end
engagement pawls 81, 82 engegeable with the
stepped engagement portions of the set rings 28,
44, and are ussd at the other end as control
sections 83, 84. Compression coil springs 86, 86
ere respectively interposed betwsen the lataral
wall of the socket body 62 and the control sec-
tions 83, 84 to urge the engagement [evers 77, 78,
theraby causing the engagement pawis 81, 82 to
be engaged with the steppsd angagement see-
tions 78, €0 of the set rings 28, 44. The liguid-
conducting tube 74 |5 connected to a washing
liquld feeder 87 (Fig. 4). Whare the washing
device A Is applied, the pistons 24, 42, fitting rings
31, 46 and compresslon coil springs 386, b1 are
removed from the valves 21, 22 to open the
cylinders 23, 41 at one end (Fig. 5). Tha connec-
tors 80, 81 are respsctively Inserted Into the
openinga of the cylindera 23, 41, and the socket
body 62 is pushed In. At this time, the pawia 81, 82
of the engagemant levers 77, 78 respectively slide
over the outer peripheral wall of tha set rings 28,
44 and are engaged vith the stepped engagement
sestions 78, 80, thereby causing the socket body
62 to be sscurely sst In place. A pressurized
washing liquid (rinsing water, detergent solution,
ar sterllizing liquid) Is suppiled from a washing
liquid source 87 through the liquid-conducting
tube 74, The washing liquld 1s divertsd In two
directions in the connection pipe 73. One diver-
sion of the washing liquid flows Into the ¢yilnder
23 of the sir-water vaive 22 through the Inlet port
60a of the connector 60, and the pipes 5, 6
communiceting with the cylinder 23, and Is drawn
out through the air-water nozzle 7, air-sjacting
mouthpleces 10, 11 and water-gjecting mouth-
plece 12. As a result, it la possible to wash the
interlor of the cylinder 23 and tha pipes 6, 6
communicating with the cylinder 23. The other
diversion of the washing liguid which flows into
tha other connector 61 through its Inlet port 61a
runs into the suction pipe 17 and treating Imple-
ment-gulding channel 18 which are made to
communicate with the washed cylinder 41 of the
suction valve 22, snd is drawn off at the opposite
ends of the plpa 17 and channel 18. Consequently
it is possible to wash the Intarlor of the cylinder
41, suction pipe 17 and treating implement-guld-
ing channal 18. The forceps plug 20, pistons 24, 42
and fitting rings 31, 46 taken off the endoscope 1
are Individually cleaned, for example, by e brush.
With foregoing embodiment, the connectors 60,
61 are respeciively engaged with the cylindors 23,
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41, making it possible to clean the interlor of the
cylinders 23, 41 and pipes 6, 6, 7 at the same time.

it is possible to provide the conneotors 80, 61 of
the foregoing embodiment separately and attach
Indlvidual engagement means thersto, and fix the
connectors 60, 61 respectively to the cylinders 23,
41,

Description Is now given with reference to Fig. 6
of the arrangement of an endascope 80 adapted
to be fitted with a fluid pipe-washing devica
accarding to a second embodiment of the Inven-
tion. This endascope 20 Is constructsd by Insert-
ing a gas pipe 91 for supplying an uninflammable
gas such as carbon dioxide into the control
gection 3 of the endoscope 1 of the foragoing
embodiment and Inserting a ges vaive 92 into the
gas pipe 91 in parallal with the valves 21, 22, Like
the valves 21, 22, this gas vaive 92 consists of a
cylinder 83 end piston 94. The piston 94 is
detachably fitted to the cylinder 93 by means of a
fitting ring 956.

The washing device of the endoscope 80 s
constructed by providing similar connectors to
the connectars 60, 61 of the preceding embodi-
ment in paraiie! relationship in such a state as Is
Insertlble In watsr tightness Into the opsning of
the cylinder 93 stripped of the plston 84, In other
words, the second embodiment of Fig. 6 com-
prises three connectora which ¢an ba respectively
fitted Imto the cylinders 23, 41, 83 of the vaives 21,
22, 92 at the same time.

Description Is now given with reference to Fig. 7
of an endoscope fluid plpe-washing devica
according to a third embodiment of this inven-
tlon. With thls embodiment, an individual connee-
ior is not fitted Irto the openings of the cylinders
23, 41. Instead, a connector 102 Is formed of a
box-shaped sockst body 101 which comprises en
inlet port 100 communloating with the openings
of the cylinders 23, 41. The peripheral edge of the
opsning of the socket body 101 1 fitted with a
packing 103 which Is pressed against the surface
of the control szction 3 of the endoscope 1,
thersby enabling the sockst body 101 to be
cannscted to the control section 3 In liquid tight-
nass. The engagement pawis 108 of the engage-
ment levers 105 acting as engagement means 104
constructed substantially in the same manner as
in the foregoing embodimenis are made
engageable with engagement projections 107
pravided on the pariphery of the cylinders 23, 41.

With the aforamentloned endascope fluld pipe-
washing devics of this invention, the valves of the
endoscope pipes are removed to open the corre-
sponding cyllnders. The connectors are fittad into
sald opanings to supply a washing liquid from its
sourcs, and a washing fiquid Is Introducead into
the cylinders and the pipes communicating with
sald cylinders for washing. In other words, only
the fitting of the connectors Into the openings of
the corresponding cylinders allows for the easy
waghing of the Interlor of the cylinders and the
endoscope pipes communicating with the cylin-
ders, making [t unnecessary to control the pipe
valves and simplifylng the washing operatian.
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Apartion of the endoscope that has been withdrawn from the
human body is inserted into the tubuler body of the device
and pressurized water, a liquid detergent, a liquid disinfec-
tant and air arc sequentially forced through a water injecting
pipe, an inlet pipe and injection pipes that communicate with
the tubular body, whereby not only the outer surface of the
endoscope but also the inner ducts through it are cleaned,
disinfected and dried in a convenient and safe manner.

19 Claims, 3 Drawing Sheets
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optionally followed by drying with pressure air in the said tubular body allowing an exterior and an interior of
manner already described sbove. said endoscope to be cleaned simultancously.

Since glutaraldehyde gencrates a toxic gas, its use
involves a certain danger; however, according to the method
just described above, the endoscope can be disinfected in a
closed circuit without the risk of gas exposure. In addition
to this safety feature, the immermsion disinfection which is
performed within the tubular system has the advantage that
glutaraldehyde need be used in an amount which is less than
a twentieth of the usual quantity, whereby the cost of
disinfecting operations is significantly rednced.

As described on the foregoing pages, the present inven-
tion provides an incxpensive device with which an
endoscope, s it has the connector portion coupled to a light
source unit, can be cleaned, disinfected and dried in a
convenient and safe manner once the endoscope is inserted
into the tubular body of the device (i.c., without the need to
detach or reinsert the endoscope for performing the indi-
vidual operations). Thus, the invention offers great bencfits
not only to medical staff concerned with the operation of
endoscopes but also to the many patients examined with
endoscopes.

‘What is claimed is:

1. A device for cleaning, disinfecting and drying an
endoscope, said endoscope having an insertion portion for
being inserted into a patient and a forceps socket, said device
comprising;

a tubular body having 2 top, a bottom opposite said top,
an upper part adjacent said top, a lower part adjacent
said bottom, an outlet at said bottom and an opening at
said 10p, said opening receiving said insertion portion
of said endoscope;

a water inlet pipe extending from said upper part of said
tubular body;

a branch pipe branching from said inlet pipe and connect-
ing to said forceps socket of said endoscope;

at least one injection pipe extending from at least one of
said inlet pipe and said branch pipe, ssid at least one
injecting pipe injecting at least one of air, a detergent
and a disinfectant; and

a fluid reservoir positioned within said tubular bady at
said lower part, said fluid reservoir receiving said
insertion portion of said endoscope.

2. The device for cleaning, disinfccting and drying an
enduscope according to claim 1, further comprising a rubber
seal ring connected to said opening of said tubular body.

3. The device for cleaning, disinfecting and drying an
endoscope according to claim 1, wherein said endoscope
includes a tapered portion, and;

seid opening forther including an inclined inuer surface
for contacting said tapered portion of said endoscope.

4. The device for cleaning, disinfecting and drying an
enduscope according to claim 1, wherein said fluid reservoir
includes a top having a funnel shape, said top including a
flared mouth having a plurality of effluent holes.

5. The device for cleaning, disinfecting and drying an
endoscope according to claim 1, further comprising a valve
positioned between said fiuid reservoir and said outlet, said
valve regulating and stopping an effluent flow.

6. The device for cleaning, disinfecting and drying an
endascope according to claim 1, further comprising a rubber
stopper for closing said outlet.

7. The device for cleaning, disinfecting and drying an
endoscope according to claim 1, wherein said tubular body,
inlet pipe, branch pipe and fluid reservoir comprise a
transparent, flexible synthetic resin,
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8. The device for cleaning, disinfecting aud drying an
endoscope aocording to claim 7, wherein said tubular body,
inlet pipe, branch pipe and fluid reservoir comprise one of
polyethylene, polyvinyl resin, polypropylene,
polycarbonate, polyester, polystyrene, silicone, polyvi-
nylidene chloride and polyvinyl acetate.

9. The device for cleaning, disinfecting and drying an
endoscope according to claim 1, wherein said tubular body
has an inner diameter of 10 to 17 mm and seid insertion
portion of said endoscope has an outer diameter of 3 to 10

mm.

10. The device for cleaning, disinfecting and drying an
endoscope according to claim 1, wherein said tubular body
has an inner diameter of 17 to 23 mm and said insertion
portion of said endoscope has an outer diameter greater than
10 mm.

11. The device for cleaning, disinfecting and drying an
endoscope according to claim 1, wherein said tubular body
comprises a material having a thickness of no more than 1

mm,

12, Tbe device for cleaning, disinfecting and drying an
endoscope according to claim 1, wherein said inlet pipe
includes a first end adjacent said tubular body and a second
<nd opposite said first end, said device having a plurality of
said injection pipes mcludmg

a first injection pipe, extending from said second end of
said inlet pipe, through which air is supplied under
Pressure;

a second injection plpe, extending from about said first
end of said inlet pipe through which said detergent and
said disinfectant are supplied; and

a third injection pipe, extending from said branch pipe
through which said detergent and said disinfectant are
supplicd.

13. The device for cleaning, disinfecting and drying an
endoscope according to claim 12, further comprising a stap
valve positioned on said branch pipe between said inlet pipe
and said third injection pipe.

14. The device for cleaning, disinfecting and drymg an
endoscope according to claim 12, further comprising a tube
comprising silicone rubber connected to said branch pipe.

15, A method of cleening, disinfecting and drying an
endoscope comprising:

inserting a portion of an endoscope that has been with-
drawn from a human body into a top receptacle of a
tubular body;

supplying pressurized water into a first path connected to
the tubular body and into & second path connected to a
forceps duct running through the endoscope, said water
washing the tubular body and the forceps duct;

providing means for collecting the water around a suction
port at a distal end of the inserted portion of the
endoscape;

applying suction onto the water via the suction port to
wash a suction duct running through the endoscope;

injecting a detergent into said tubular body, said detergent
cleaning an outer surface of the inserted portion and the
forceps duct of the endoscops;

providing means for collecting the detergent in an area
around the suction port;

applying suction onto the detergent thereby cleaning the
suction duct;

injecting & disinfectant into said tubular body, said disin-

fectant disinfecting the outer surface of the inserted
portion of the endoscope and the forceps duct of the

endoscope;
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7 ABSTRACT

A connector for use with a lumen device during the cleaning
and sterilization of devices is provided. The connector
provides fluid communication between a fluid source and the
device. In particular, during the cleaning and sterilization
cycle, the connection between the connector and the device
does not produce occluded areas at the point of connection
where the connector is sealably attached to the device.

20 Claims, 10 Drawing Sheets
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provided by applying a pressure over the upper plate 196 and
moving the piston body 195 in the first direction 233. As
expected, when the pressure is completely relieved, the
piston moves in a second direction 235 until the lower plate
198 rests against the locator ring 212.

Referring to FIG. 4, in this embodiment, the inner bore
204 comprises a valve 206 which is preferably comprised of
a ball 222 and a valve spring 224. As will be explained more
fully below, the valve 206 allows fluid communication
between the fluid source and the endoscope 120 when the
fluid pressure in the upper section 155 of the central bore
153 is high enough to dislodge the ball and hence open the
valve 206. The upper portion of the inner bore 204 is
narrowed towards the upper aperture 208 by a tapered
portion 226 where the ball 222 of the valve 206 is received.
The diameter of the ball 222 is larger than the diameter of
the upper aperture 208. The lower portion of the inner bore
204 is narrowed by a radial seat 228 on which the valve
spring rests as in the manner shown in FIG. 4. At rest, the
valve spring 224 urges the ball 222 against the upper
aperture 208 and provides a securc seal with the upper
aperture 208 of the inner bore 204.

The operation of the connector 119 is as follows:

Referring to FIGS. 1A-1B the endoscope device 120 is
placed into the tray 122 in the inner chamber 104 of the
chamber 102. According to principles of the present
invention, the tray 122 may also comprise some fluid. The
connection between the endoscope 120 and the system 100
can be established through the connector 119 of the present
embodiment. As discussed above, the connector 119 con-
tains a connection compartment 154 to receive the port 134
of the endoscope 120. The port 134 is admitted info the
connection compartment 154 by opening the entrance 177
and sliding the lip portion 138 of the port 134 through the
horizontal slots 176 of the connection compartment 154. In
order to open the entrance 177 the lock plate 180 is moved
against the spring housing 186 of the lock assembly 162.
Once the port 134 is placed into the compartment 154, the
lock plate 180 is released to close the entrance 177 and to
retain the port 134 in the connection compartment 154.
Upon connecting the connector 119 to the port 134, the
chamber 102 is sealed for the cleaning and sterilization
process.

FIG. 5A illustrates the connection between the port 134
and the connector 119 while also showing the relative
orientation of the piston surface 232 of the piston body 195
to the sealing surface 140 at an initial fluid pressure. At this
initial pressure level, the piston body 195 is in a first position
so that the piston surface 232 is not in contact with the
sealing surface 140 of the port 134. Further, at this initial
pressure, the valve 206 remains in its off state and closes off
any fluid flow between the upper portion 155 of the central
bore 153 and the connection compartment 154 through the
valve housing 204. Thus, the initial pressure is not high
enough to move the piston assembly downwards or to
displace the ball 222 of the valve 206 from its fluid tight fit
against the upper aperture 208 of the inner bore 204. As
opposed to prior art connectors, in its loosely connected
state, the connector 119 allows fluid from the tray 122 (See
FIG. 1A) to flow around and sterilize and clean the outer
surface 144 of the port 134. The agitation of the fluid in the
chamber enhances the cleaning and sterilization of the areas
around the piston surface and the scaling surface. As dis-
cussed in the background section, the prior art connectors
cause occluded areas at the connection surfaces such as the
sealing surface 140, side surface 141 and track surface 142
of the port 134. In the prior art, such occluded areas require
another cleaning and sterilization step to treat the occluded
arcas.
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FIG. 5B shows the connector 119 at an intermediate fluid
pressure where the piston body 195 is urged into a lower
position (in the direction of arrow 233) wherein the o-ring
236 on the piston surface 232 is in contact with the sealing
surface 140 of the port 134. In this second position, the
sealed state between the o-ring 236 and the scaling surface
140 prevents any fluid flow between the piston surface 232
and the sealing surface 140, thereby occluding the sealing
surface 140. As in the previous pressure level, the ball 222
remains seated at the upper aperture 208 of the inner bore
204 and thus prevents any fluid flow into or out of the port
134.

As illustrated in FIG. 5C, the connector 119 is at a high
fluid pressure when the piston body 195 is still at the lower
position where the o-ring 236 on the piston surface 232 is in
contact with the sealing surface 140. However, this
increased pressure level opens the valve 206 by overcoming
the strength of the spring 224 and then moving the ball 222
downward (in the direction of arrow 233) in the valve
housing 204 thereby allowing fluid flow into the endoscope
120. As understood, the movement of the piston body 195 is
closely related to the strength of the spring 202, while the
action of the valve 206 depends on the strength of the valve
spring 224. If the compressive force required to compress
the valve spring 224 is less than the compressive force
required to compress the spring 202, the valve 206 opens
before the piston body 195 is urged into a lower position,
and initiates the fluid flow over the occluded areas.

It is to be understood that the pressure activated device
described above can include a solenoid or poeumatic device.

The system of the present embodiment allows for the
operator to perform cleaning and/or sterilization without
creating occluded areas between the connector 119 and the
lumen device. It will be understood that the present inven-
tion is susceptible to modification in order to adapt it to
different uses and conditions. In order to better describe the
concept of the alternative embodiments and to clearly indi-
cate the corresponding modifications on the connector 119,
the following embodiments will be described with the
assistance of simplified illustrations. In this respect, the
connector 119 of the present invention, as shown in FIG. §,
will be briefly redescribed using a simplified illustration of
the connector 119 shown in FIG. 6.

FIG. 6 shows the connector 119 which is connected to the
port 134 of the endoscope 120. As described above, the
connector 119 comprises the housing 149 having the lower
end 150, the upper end 151 and the central bore 153. The
lower end 150 of the housing 149 comprises the connection
compartment 154 where the port 134 of the endoscope is
received. The lateral openings 171 of the connection com-
partment 154 allow an outside fluid, such as the solution in
the tray 122 (See FIG. 1A), to enter into the connection
compartment 154 and contact the outer surface 144 of the
port 134. The solution may be a cleaning, rinsing, disinfec-
tant and sterilization solution. The upper end 151 of the
housing 149 comprises the tubing connector 158 so that the
upper portion 155 of the central bore 153 is connected to the
inner conduit 118 which is also connected to the fluid source
(not shown).

The central bore 153 comprises the piston assembly 194
which is centered within the central bore 153. The piston
assembly 194 comprises the piston body 195 having upper
and lower plates 196 and 198, and the piston spring 202,
which is concentrically placed around the piston body 195
and in the coaxial spring housing 220. The inner bore 204
comprises the valve 206 and is centrally longitudinally
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located within the piston body 195. The inner bore 204
extends between the upper aperture 208 located at the upper
end 196 of the piston body 195 and the lower aperture 210
located at the lower end 198 of the piston body 195. The
inner bore 204 connects the upper portion 155 of the central
bore 153 to the connection compartment 154. The valve 206
is positioned within the inner bore 204 and comprises the
ball 222 and the valve spring 224. The valve spring 224
urges the ball 222 towards the upper aperture 208 and forms
a fluid tight seal therein. The lower end 198 of the piston
body comprises a piston surface 132 to sealably contact with
the sealing surface 140 of the port 134 when the piston body
195 is moved toward the scaling surface 140 with the
increasing fluid pressure as in the manner described above.

FIG. 7 shows a second embodiment of the connector 119
of the present invention. In this embodiment, the connector
119 comprises a housing 149 having lower and upper ends
150 and 151, and a central bore 153. The lower end 150 of
the housing 149 comprises the connection compartment 154
where the port 134 of the endoscope 120 is received so that
the endoscope 120 can be connected to the connector 119.
As in the previous embodiment, lateral openings 171 around
the connection compartment 154 allow an outside fluid, such
as a sterilizing solution in the tray 122 (See FIG. 1A), to
enter into the connection compartment 154 so as to treat the
outer surface 144 of the port 134. The upper end 151 of the
housing 149 comprises a tubing connector 158 to connect
the fluid source (not shown) to the connector 119.

The central bore 153 compriscs a piston assembly 194
which is centered within the central bore 153. The piston
assembly comprises a piston body 195 with an upper plate
196, a lower plate 198 and an inner bore 204. The inner bore
204 extends along the body 195 and between the upper
aperture 208 defined by the upper plate 196 and the lower
aperture 210 defined by the lower plate 198. A piston spring
202 is concentrically placed around the piston body 195 and
in the spring housing 220. The inner bore 204 connects the
upper portion 155 of the central bore 153 to the connection
compartment 154 so that when the connector 119 is con-
nected to the endoscope port 134 a fluid communication
between the endoscope 120 and the fluid source (not shown)
can be established. As shown in FIG. 7, as a departure from
the first embodiment, the inner bore 204 does not contain a
valve. The lower plate 198 of the piston body comprises the
piston surface 132 to sealably contact with the sealing
surface 140 of the port 134 when the piston body 195 is
moved towards the sealing surface 140.

During the operation, the piston body 195 is moved by the
flow rate of the fluid so that at a predetermined reduced flow
rate the piston body remains at its initial position as in the
manner shown in FIG. 7. At this reduced flow rate, the fluid
flows through the inner bore 204 so as to clean and sterilize
the sealing surface 140. However, as the flow rate of the fluid
is increased toward a higher flow rate, the pressure over the
piston body 195 and, hence, the compressive force over the
spring 202 increases. As a result, at a predetermined higher
flow rate, the piston body moves toward the port 134 (in the
direction of arrow 233) to seal the connection between the
port 134 and the connector 119, while still allowing fluid to
flow through the inner bore 204. When the piston surface
132 scals the scaling surface 140, as in the manner described
above, fluid from the fluid source flows into the endoscope
120. In this embodiment, the compressive force on the
spring 202 determines the flow rate necessary to seal the port
134.

FIG. 8 shows a third embodiment of the connector 119 of
the present invention. The connector 119 comprises a hous-
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ing 149 having lower and upper ends 150 and 151, and a
central bore 153. The lower end 150 of the housing 149
comprises the connection compartment 154 where the port
134 of the endoscope 120 is received so that the endoscope
120 can be connected to the connector 119. As in the
previous embodiment, lateral openings 171 around the con-
nection compartment 154 allow an outside fluid, such as a
sterilizing solution in the tray 122 (See FIG. 1A), to enter
into the connection compartment 154 so as to treat the outer
surface 144 of the port. The upper end 151 of the housing
149 comprises a tubing connector 158 to connect the fluid
source (oot shown) to the connector 119.

In this embodiment, the central bore 153 comprises a
piston assembly 194. As in the previous embodiments, the
piston assembly 194 comprises a piston body 195 having an
inner bore 204. However, in this embodiment, the piston
body 195 may comprise an extension portion 242 attached
to the piston body 195, as in the manner shown in FIG. 8.
A side wall 244 of the extension portion 242 extends
peripherally perpendicularly from an upper aperture 208
defined by an upper platc 196 of the piston body 195 (See,
FIG. 7). In this configuration, the inner bore 204 may
continuously extend from a lower aperture 210 defined by
the lower plate 198 to an aperture 246 defined by the upper
end of the side wall 242 of the extension portion 240. In this
embodiment, the aperture 246 will be referred to as the
upper aperture of the inner bore 204 hereafter. The lower
plate 198 of the piston body comprises the piston surface
132 to sealably contact with the sealing surface 140 of the
port 134 when the piston body 195 moves toward the sealing
surface 140.

A piston spring 202 is concentrically placed around the
piston body 195 and in the spring housing 220. The piston
spring 202 biases the piston body 195 toward a second
direction 235. In particular, in this embodiment, an annular
plate 248 encloses a pressure chamber 250 above the upper
plate 196. The pressure chamber can be alternatively placed
under vacuum or pressure. As shown in FIG. 8, the annular
plate 248 is placed about the extension portion 240 and is
appropriately sized to permit the extension portion 240 to
slip freely through the annular plate 248. A circumferential
sealing edge 252 may be arranged on the annular plate and
between the annular plate 248 and the extension portion 240
50 as to provide a sealable contact between the annular plate
248 and the wall 242 of the extension portion 240. The
annular plate 248 can be attached to the inner bore using
suitable means, such as gluing, as in the manner shown in
FIG. 8. Aflow orifice 254 through the connector housing 149
connects the pressurc chamber 250 to a fluid source. When
the pressure chamber 250 is filled with a fluid from the fluid
source (not shown), the pressure of the fluid urges the piston
body in the first direction 233.

During the operation, the piston body 195 is moved by the
fluid pressure in the pressure chamber 250. In this
embodiment, at the beginning of the process, the fluid may
be flown through the inner bore 204 so as to pretreat the
outer surface 144 of the port 134. Since the port 134 is
loosely connected to the connector 119, the fluid cleans and
sterilizes the outer surface 144. The pressure in the pressure
chamber is then increased to urge the piston toward the port
134 until the piston surface 132 comes in contact with the
sealing surface 140 thereby sealing the connection between
the connector 119 and the port 134. This allows sterilant
fluid from the fluid source to flow into the endoscope 120.
In this embodiment, upon completion of the process, the
pressure in the chamber 250 is relieved which results in the

) Piston body moving back as a result of the compressive force
on the spring 202.







