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1. Yo, Emilio FERRERO, obrando como apoderado del solicitante en
el asunto antes identificado, me refiero al oficioc nlGmero 12619,
notificado por fijacién en lista del 21 de abril de 2005. Para atender
la anterior providencia sclicité un plazo de treinta dias por medioc de
mi memorial nimero 00042366 00000005 radicado el 15 de julio de 2005.

2. Mediante el oficio ntmero 12619 se puso en conocimiento del
solicitante el informe que contiene las observaciones hechas por su
Despacho sobre el examen de fordo de la presente solicitud de patente,
las cuales resumco a continuacién:

2.1. Su Despacho considera que la descripecidn no es clara, ya
que el examinador argumenta que no se presenta una solucién
especifica al problema expuesto en la presente solicitud.

2.2. Su Despacho considera que el capitulo reivindicatorio no
es clarc debido a que éste no caracteriza el producto por la
forma o constitucién del misme, las partes gue lo componen y
cémo se obtuvo. Adicionalmente su Despacho considera que lo
que se caracteriza no estd debidamente soportadc en la
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descripcidn.
3. Atiendo a las observaciones de la manera siguiente:

3.1. Claridad. Con el objetivo de subsanar la falta de
claridad de las reivindicaciones, presento junto con este
escrito un nuevo capitulo reivindicatorio en el cual se han
hecho las modificaciones necesarias para limitar y definir el
alcance de la invencidén. Se han especificado los materiales
utilizados en el empagque, la existencia de costuras
impermeables y los nimeros de capas del empaque Yy sSus
materiales preferidos.

Igualmente presento el recibo de pago de $91,000.00 por
concepto de modificaciones en sclicitud pendiente asi como el
formato de modificaciones y correcciones.

Por otra parte, si bien la modificacién realizada a las
reivindicaciones subsana la posible falta de claridad de la
solicitud, deseo resaltar algunos aspectos gue dan mayor
claridad a la invencidn y que demuestran que la descripecién
es clara tal como reposa en el expediente.

La descripcién hace énfasis en la necesidad de proveer un
empagque para productos absorbentes tales como pafiales
desechables, toallas higiénicas, protectores higiénicos,
tampones y protectores para incontinencia. Dicho empaque
proporciona una solucién al problema de dafio de los aditivos
activos presentes en los articulos absorbentes causado por
infiltraciones de humedad, de tal modo que el empaque
garantiza la conservacién de la calidad del producto. Por lo
tanto la descripcidn si proporcicna una solucidn clara al
problema expuesto en la misma y una persona versada en la
materia con la informacién alli contenida podria producir el
empaque objeto de la presente invencidmn.

Por otro 1lado 1la invencién consiste en un empagque gue
contiene al menos un material de pelicula esencialmente
impermeable con las caracteristicas expuestas en las
reivindicaciones. Si bien es cierto que los materiales alli
listados existen en el mercado y que todos los empaques
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impermeables existentes estdn constituidos por varias capas
de diferentes materiales, la implementacién y configuracién
de éstos en un nuevo producto tal y como se presenta en las
reivindicaciones no ha sido realizada con anterioridad, como
de hecho el solicitante sustenta en la descripcidn.

Considero que el nuevo pliego reivindicatorio caracteriza
claramente el producto por la constitucidén del mismo y las
partes que lo componen, y que lo que se caracteriza esté
debidamente soportado en la descripcién.

Por lo tanto, considero que la descripcidén que reposa en el
expediente y el pliego reivindicatorio que aqui presento
cumplen con el requisito de claridad de acuerdo con los
articulos 28 y 30 de la Decisién 486.

Por las razones anteriormente expuestas, le solicito se sirva
continuar con el tr&mite de la presente solicitud pues ésta
se presenta de una fcrma clara y una persona versada en la
materia podria realizer el producto objeto de esta invencién
con la informacién ©presentada en la descripcibn Yy
reivindicaciones. Considero que con los argumentos expuestos
anteriormente, asf como con las modificaciones realizadas al
pliego reivindicatorio se deben tener por superadas las
objeciones que sobre claridad planteé ese Despacho en el
oficio No. 12619. Sin embargo, en el evento gue el Despacho
considere que la presente invencién todavia no es
suficientemente clara, respetuosamente le solicito hacer uso
de la facultad que le otorga el articulo 45 inciso 2. de la
Decisién 486 de la Ccmisién de la Comunidad Andina a efecto
de requerir nuevamente de nuestra parte cualquier
complementacién o aclaracién que considere necesaria para
efectos de proceder al examen de patentabilidad
correspondiente.

Lo anterior, por cuanto el correspondiente examen de
patentabilidad de 1la presente invencién no solo fue
oportunamente solicitado por mi representada sino que la tasa
fijada por este mismc Despacho para llevarlo a cabo también
se encuentra ya cancelada, de tal manera que la presente
solicitud de patente de invencién necesariamente debe ser
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objeto del mencionado examen en los términos del articulo 48
de la Decisidn 486 de la Comisidén de la Comunidad Andina.

4. Puesto que se han atendido a cabalidad las observaciones
hechas por su Despacho 8sobre la presente solicitud de patente,
atentamente solicito se continide con su tramitacidn.

o

EMILIO FERRERO
T.P.A. No. 31.929

Bogots, 31 AGD. 2003

Sefiora Jefe,

COLO 11256-801-037-8
MMRE/MRE/
ID-001260/WPC11256
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FORMULARIO UNICO DE CORRECCIONES Y MODIFICACIONES

O SOLICITUD DE:

D Correccion de Error Material |Z| Modificaciéon a una solicitud
Nombre: SCA HYGIENE PRODUCTS AB
O Direcclén: S-405 03 " IDENTIFICACION
Goteborg ‘
SOLICITANTE
Sueca ce O w~r O
Nacionalidad o Domicilio: Gotebérg, Suecia L CE D Otro E]
Lugar de Constitucién: Suecias \
Ndmero*
Teléfono: 546 0970 Fax: 2494070
E-mail: clientes@camyp com ' '
IDENTIFICACION
Nombre: Emillo FERRERO
Direcclén: Carrera 4®* No 72-35 cC |Z| NIT |:|
REPRESENTANTE | Teléfono: 347 36 11 Fax: 2179211 | cE 0 owe O
O APODERADO E-mall: cavelier@cavelier com
Numero 438 019 TP 31 529
Numero de expediente: 00 042.366

<

Descripcion de la correccion o modificacién solicitada:

oJ[o,

Presento nuevo phego rewindicatono con el fin de subsanar la falta de clandad del mismo y para
definir de mejor forma al alcance de la proteccion solicitada Ninguna de las medificaciones

realizadas amplia el alcance de la proteccién criginaimente solicitada

Anexos

@ Comprobante de pago No. 05-56.875 ' Fecha: aqosto 1 de 2005
O Comprobante de pago de la tasa oor valor de $ 91,000 oo

Poderes, si fuere el caso

O0X

Documento que acredita la existencia y representacion legal de las partes, cuando sean
personas juridicas

., I, ' . 5
glﬁ NOMBRE: EMILIO FERRERC FIRMA". éQ_C_;._._.—-B

C.C. 438.019 de clsaquen T.P.A. 31 929

2000-F03



REIVINDICACIONES

1. Un empaque gque contiene un articulo absorbente tal como
una toalla sanitaria, un protector higiénico, un tampdn, un
protector de incontinencia, y un pafial, que contiene uno o mas
aditivos sensibles a 1la humedad, dicho empague caracterizado
porque comprende al menos un material de pelicula esencialmente
impermeable que tiene una WVTR (tasa de transmisién de vapor de
agua) a lo sumo de 6 g/m?’/dia calendario segiin ASTME 398-83,
seleccionado del grupo gqgue comprende polietileno, polipropileno,
poliéster, poliamida, PETP, alcchol polivinilico, o papel
aluminio, 6xide de aluminic u 6xido de silice, en donde dicho
empaque estd completamente sellado con costuras o soldaduras
impermeables, y porque dicho empaque comprende al menos dos capas
de material de las cuales una es una capa interna de barrera a la
humedad hecha del material de pelicula esencialmente impermeable,
y la otra es una capa externa hecha de PETP, polietileno o

polipropileno.

2. El empagque seglin la reivindicacién 1, caracterizado
porque la WVTR del empaque es a lo sumo 4 g/m?’/dia calendario

seglin ASTME 398-83.

3. El empague segin cualquiera de las reivindicaciones
anteriores, donde la WVTR del empaque es a lo sumo 2 g/m’/dia

calendario segin ASTME 398-83.
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4. El empaque segin cualquiera de 1las reivindicaciones
anteriores, donde la WVTR del empaque es a lo sumo 1 g/m?/dia

natural ASTME 398-83.

5. El empaque segiin una cualquiera de las reivindicaciones
anteriores, caracterizado porque el empague comprende ademéds una
capa de sgello hecha de polietileno, polipropileno, EVA, EEA o

cera, y colocada hacia dentro de la capa de barrera a la humedad.

6. El empagque geglin cualquiera de 1las reivindicaciones
anteriores, caracterizado porque la capa de barrera a la humedad

es de aluminio.

7. El empaque segin cualgquiera de las reivindicaciones
anteriores, caracterizado porque el empaque incluye un indicador

de humedad, tal como gel de silice.

8. El empaque segiin cualquiera de 1las reivindicaciones
anteriores, caracterizado porque incluye un absorbente de
humedad.

COLO 11256-801-037-8

MRE-1261
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SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO
DIVISION DE NUEVAS CREACIONES

2020
Bogota, D.C., 22 de diciembre de 2005

Doctor
EMILIO FERRERO Oficio-No.. ** oy
Apoderado 13957
ASUNTO Radicacién 00-42366

Tramite 002

Evento 001

Actuacion 430

Folios 017

Como resultado del examen de fondo, realizado con fundamento en el articulo 45
de la Decisién 486 de la Comision de la Comunidad Andina, se le comunica:

1. Documentos estudiados

o Para el presente estudio se tuvo en cuenta el capitulo descriptivo que se
encuentra en los folios 58 a 76, los dibujos que se encuentran en los folios 84 a
86, el nuevo capitulo reivindicatorio que se encuentra en los folios 102 y 103
que comprende ocho (8) reivindicaciones, el concepto técnico No. 531 que
obra en los folios 91 a 94 y el memarial de respuesta del sefior solicitante que
obra en los folios 95 a 100.

E! nuevo capitulo reivindicatorio fue anexado como respuesta al requerimiento
de fondo arriba citado y fue aceptado porque no implica la ampliacién de la
materia presentada originaimente.

o Se considerara la prioridad reivindicada sobre la solicitud de Suecia No.
9902207-1 del 11 de junio de 1999.

2. Objeto de la invencién

e La invencién propuesta se relaciona con unidades de empaque impemmeables
a la humedad para articulos absorbentes que incluyen una o varias sustancias
o aditivos sensibles a la humedad, activos. La unidad de envasado se
compone de material de pelicula que tiene baja permeabilidad de vapores y
gases y uniones estancadas.

En la relvindicacion independiente 1 se define un empaque que contiene un
articulo absorbente tal como una toalla sanitaria, un protector higiénico, un
tampén, un protector de incontinencia, y un pafal, que contiene uno o mas
aditivos sensibles a la humedad, dicho empaque caracterizado porque
comprende al menos un material de pelicula esenciaimente impermeable que
tiene una WVTR (tasa de transmisién de vapor de agua) a lo sumo de 6 g/m%
dia calendario segin ASTME 398-83, seleccionado del grupo que comprende
polietileno, polipropileno, poliéster, poliamida, PETP, alcohol polivinilico, o



papel aluminio, 6xido de aluminio u 6xido de silice, en donde dicho empaque
esta completamente sellado con costuras o soldaduras impermeables, y
porque dicho empaque comprende al menos dos capas de material de las
cuales una es una capa intema de barrera a la humedad hecha del material de
pelicula esencialmente impermeable, y la otra es una capa externa hecha de
PETP, polietileno o polipropileno.

o Se afima que es necesario empacar articulos absorbentes que contienen
aditivos sensibles a la humedad de una manera que garantizard que dichos
aditivos no se dafien o destruyan y que también garantizara que se conserve la
calidad del producto.

¢ EIl objeto de la invencién definido se catalogé como A61L 15/16, segin la
Clasificacién Internacional de Patentes (IPC).

3. Determinacion del estado de la técnica

El articulo 16 de [a Decisién 486 de la Comision establece: “El estado de la técnica
comprendera todo lo que haya sido accesible al publico por una descripcién
escrita u oral, utilizacién, comercializacién o cualquier otro medio antes de la fecha
de presentacion de la solicitud de patente o0, en su caso, de la prioridad
reconocida.

Sélo para el efecto de la determinacion de la novedad, también se considerard
dentro del estado de la técnica, el contenido de una solicitud de patente en trdmite
ante la oficina nacional competente, cuya fecha de presentacion o de prioridad
fuese antenor a la fecha de presentacion o de prioridad de la solicitud de patente
que se estuviese examinando, siempre que dicho contenido esté incluido en la
solicitud de fecha anterior cuando ella se publique o hubiese transcurrido el plazo
previsto en el articulo 40.”

o Se consultaron las bases de datos con que cuenta y tiene acceso la entidad y
se considert el 11 de junio de 1998 como fecha para investigar el estado de la
técnica.

e De acuerdo con lo establecido en el articulo 16 se determiné el estado de la
tecnica y se encontraron los siguientes antecedentes:

Fecha de
No.| Documento No. Titulo Publicaclén
“PACKAGE FOR MOISTURE
1 US4014433 SENSITIVE SUTURESAND | 28 de1'g;‘;z° de
METHOD FOR MAKING SAME”
“DOUBLY — PACKAGED EASILY —
2 US5763028 OXIDIZABLE ARTICLE" 9 de junio de 1998

4. Evaluacion de los requisitos de patentabilidad

El articulo 14 de la Decisibn 486 de la Comisién de la Comunidad Andina
establece: “Los Paises Miembros otorgaran patentes para las invenciones, sean
de producto o de procedimiento, en tados los campos de la tecnologia, siempre
que sean nuevas, tengan nivel inventivo y sean susceptibles de aplicacion
industrial.”

En cumplimiento con este articulo, se procedi® a evaluar los requisitos de
novedad, nivel inventivo y aplicacién industrial con el fin de establecer la
patentabilidad de la invencién reivindicada en la solicitud en estudio.



Evaluaci “n del Nivel Inventivo

El art. 18 de la Decision 486 de la Comision de la Comunidad Andina establece:
“Se considerara que una invencién tiene nivel inventivo, si para una persona del
oficio normalmente versada en la materia técnica correspondiente, esa invencion
no hubiese resultado obvia ni se hubiese derivado de manera evidente del estado
de la técnica.”

Respecto al estado de la técnica:

En el documento US4014433 (llamado D1 de aqui en adelante) se divuiga un
empaque laminado que comprende dos paneles de un material impermeable a
la humedad tal como una hoja de aluminio recubierta con una resina sellable al
calor tal como polipropileno, y peritéricamente seliada al calor por los bordes
marginales con un sello continuo y sustancialmente libre de burbujas para
encerrar una sutura quinirgica sensible a la humedad dentro del empaque. El
empaque es altamente resistente a la penetracion de vapor de agua y las
suturas sensibles a la humedad asi empacadas son bien protegidas contra la
degradacion por la humedad atmosférica que se difunde dentro del empaque a
través de la capa de sello al calor durante el almacenamiento.

En el documento US5763028 (llamado D2 de aqui en adelante) se divulga un
articulo facilmente oxidable doblemente empacado que debe ser protegido
durante el almacenamiento. El empaque en forma de bolsa es elaborado de
una capa plastica con caracteristicas de cierre al calor, una capa de un 6xido
inorganico y una capa plastica laminada en orden desde el interior al exterior.

En D2 se enseiia que el empaque flexible puede estar comprendido de:

a) Una capa base plastica interna que tiene propiedades de cierre al calor;

b) Una capa de resina de dicha capa base que tiene una propiedad de barrera
a los gases, que puede ser de alcohol polivinilico, copolimero de etilen vinil
alcohol, cloruro de polivinilideno, poliamida o poliéster;

¢) Una capa inorganica que tiene propiedades de barrera al vapor sobre dicha
capa de resina; y

d) Ur@ capa plastica exterior sobre dicha capa c).

La capa inorganica que tiene propiedades de barrera al vapor puede ser una
capa de Oxido de silice o una capa de dxido de aluminio.

En D2 se explica que el empaque esta herméticamente sellado y que presenta
una permeabilidad al oxigeno de no méas que 4.0 m/m?2 medido sobre 24 horas
a 1 atmésfera.

Respecto a la solicitud en estudio:

El técnico de nivel medio versado en la materia puede ser un ingeniero quimico
que labore en la industria de peliculas poliméricas que atienda a planes de
mejoramiento continuo normaimente formulados por las empresas.

En la reivindicacién independiente 1 se define un producto tal como empaque
que se caracteriza por su estructura, naturaleza quimica de los elementos y por
un parametro. Particularmente se menciona que el empaque comprende al
menos un material de pelicula esenciaimente impermeable, en donde dicho
empaque estd completamente sellado con costuras o soldaduras
impemmeables. No obstante, en D1 se revela un empaque que también
comprende una pelicula de materizal impermeable (D1; resumen) y que est4
completamente sellado con soldaduras impermeables como se puede observar
en la figura 1 de la anterioridad.



Paralelamente, en D2 se revela un empaque que también comprende al menos
un material de pelicula con propiedades de barrera a los gases.

En la reivindicacidon citada también se menciona que dicho empaque
comprende al menos dos capas de material de las cuales una es la
mencionada capa intema de barrera a la humedad hecha del material de
pelicula impermeable, y la otra es una capa extema. Sin embargo, en D1 se
revela que el empaque también tiene por lo menos dos capas, incluso se
muestran tres capas en la figura 3 cuyos numerales son 21, 22 y 23. La unica
diferencia es que la capa impermeable en la invencién de la solicitud se
encuentra interna mientras que en D2 se encuentra extema. A pesar de ello,
dicha diferencia puede consistir en una modificacion de la invencién de D1 que
no va mas alla del espiritu de la invencién o incluso, un técnico de nivel medio
versado en la materia que tenga acceso a la informacion de dicho documento
podria realizar modificaciones mediante ensayos de rutina y determinar la
mejor disposicion de las capas.

Asimismo, en D2 se presenta otro empaque con mas de dos capas
impermeables que Unicamente se diferencia con la propuesta estudiada en la
disposicion particular de cada una de las capas.

En cuanto a los materiales de las capas en la reivindicacion citada se
menciona que el material de pelicula impermeable con el cual se elabora una
de las peliculas puede ser seleccionado del grupo que comprende polietileno,
polipropileno, poliéster, poliamida, PETP, alcohol polivinilico, 0 papel aluminio,
oxido de aluminio u 6xido de sflice. No obstante, en D1 se menciona que la
pelicula impermeable puede ser una hoja de aluminio y mas aun, en D2 se
menciona que las peliculas pueden ser 6xido de aluminio, éxido de sllice.

De la otra capa se menciona que estd hecha de PETP, polietieno o
polipropileno. Asimismo, en D1 también se ensefia que puede estar elaborada
de polipropileno o en D2 se menciona que puede estar elaborada de alcohol
polivinilico, poliamida, poliéster y otros.

Respecto al parametro incluido en la reivindicacion se menciona que el
material de pelicula esencialmente impermeable tiene una WVTR a lo sumo de
6 g/m¥dia calendario.

Aun cuando D1 no revela explicitamente ningin dato sobre este parametro, se
puede afirmar que al D1 divulgar un empaque con estructura y materiales del
empaque equivalentes entonces con seguridad la pelicula tendria un WVTR
equivalente si se sometiera a analisis de laboratorio.

D2 divulga datos de permeabilidad de oxigeno muy bajos. Aun cuando estos
no se puedan comparar con la WVTR por ser parametros diferentes, si se
puede deducir la tendencia a desarrollar empaques con muy baja transferencia
de gases para evitar dafios de productos sensibles a ellos.

De hecho, si un técnico de nivel medio versado en la materia tuviera acceso a
D1 o D2 de seguro se veria impulsado a desarrollar un empaque que
presentara la menor transferencia de gases posible mediante elaborar dicho
empaque con peliculas poliméricas equivalentes a los de la propuesta respecto
a la naturaleza quimica y propiedades de barrera.

Finalmente, es claro que el uso dado al empaque de la solicitud en estudio es
diferente al uso revelado en los documentos D1 y D2. No obstante, el uso no
puede ser considerado como un indicio de nivel inventivo y por tanto, el analisis
no tiene en cuenta dicha diferencia. De hecho, el analisis se centra en el
empaque en si mismo con su estructura, elementos y composicion.



o De acuerdo con lo anterior, si un técnico de nivel medio versado en la materia
tuviera acceso a D1 o D2, se veria motivado a elaborar empaques de mas de
dos capas de naturaleza quimica equivalente, las cuales formaran un empaque
impermeabie con bordes sellados. Ademads, se veria impulsado a realizar un
empagque que impidiera el acceso de vapor de agua o gases (como el oxigeno)
al interior para procurar conservar aislado el elemento que se incluya en dicho
empaque.

o Por lo anteriormente expuesto, la invencion definida por las reivindicaciones 1
a 8 de la solicitud, podria verse afectada en su nivel inventivo ya que se deriva
de manera evidente del estado de la técnica y puede ser obvia para un técnico
de nivel medio versado en la materia. Por tanto, no cumpliria con las
disposiciones del articulo 18 de la Decision 486 de la Comision de la
Comunidad Andina.

o Los requisitos de patentabilidad de la presente solicitud se encontrarian
afectados asi:

No. Documento Reivindicaclones Afectadas | Requisito que afecta
1. US4014433 1-8 Nivel Inventivo

2. US5763028 1-8 Nivel Inventivo
Se anexan los apartes principales de las anterioridades en el documento adjunto.

En cumplimiento del articulo 45 de la Decisién 486 de la Comision de la
Comunidad Andina, se le indica que debe dar respuesta dentro del término de
sesenta dias contados a partir de la fecha de notficacibn de la presente
comunicacién. En caso de no dar respuesta al presente requerimiento, o si a pesar
de la respuesta subsistieran los impedimentos para la concesion, se denegara la
patente.

Notifiquese el presente oficio conforme a lo dispuesto en el numeral 5.2, literal e),
del capitulo quinto del titulo primero de la circular tnica No. 10 de 2001.

Wou.-8s

CLARA CASTELLANOS DE JAIMES
Jefe de Divisioxw de Nuevas Creaciones (E)

29 Dic. 05"

El anterior requerimiento fue notificado por fijacién en lista, de fecha
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TECNICO No. 2060 Cddigo No. 202042
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1

PACKAGE FOR MOISTURE SENSITIVE SUTURES
AND METHOD FOR MAKING SAME

BACKGROUND OF INVENTION

1. Field of the Invention

This invention relates to suturo packages and maore
particularly to moisture permeation resistant packages
for moisture sensitive suture materials.

2. Description of Prior At

Hest sealed laminated packages have been used to
package sterile sutures for a mumber of years. The
packages are hermetically sealed to provide a perfect
barrier against the transmission of bacteria and micio-
organisms and preserve the sterility of the sutre con-
tained therein indefinitely.

A commonly used package construction is one com-
prismg an outside layer of alumimon foil and an inside
layer of a thermoplastic hest scslable material. The
ghminum may additionally be covered with a paper or
plastic film to reinforce and protect the metal from
corrasion and/or to provide a label on the package.

2

DESCRIPTION OF DRAWING

FIG. 1 is a partially broken away plan view of a repre-
sentative laminated sterile suture package.

FIQ. 2 & a crosssectional view of the package of
FIG. 1 taken along the line 2—2 of FIG. 1 with the
enclosed suture omitted for clarity.

FIG. 3 is a greatly enlarged sectional view of the
laminates forming the top and bottom panels of the

before heat sealing.

FIG. 4 is a greatly enlarged transparen
section of a emmmalnnlm:llusuam bubbles
within the seal area. FIG. 5 15 a greatly enlarged trans-
parent view of a section of a substantially bubble free

L5 goal area in accordance with the present invention.

DESCRIPTION OF PREFERRED EMBODIMENTS

FIG. 1 illustrates a representative suture package
comprising a top pan:l 11 sndabotmm':nnnl 12 which

20 are superimposed and sealed to one ancther along their

margins to completely enclose and hermetically
sea] off central space 13. A coiled sterile surgical suture
14 inxide B paper sleeve 13 is enclosed withm central

%

Synthetic absorbable sutures such as homopolymers  gpacs 13, A tearing notch 17 is located adjacent one
and copolymers of lactide and giycolide are known to 25 end 18 of the package along its top edge to permit the

be susceptible to hydrolytic degradation by even min-

traces of moisture from the suture and the interior of
the package in order to seal the suture in a substantially
anhydrous environment Conventional laminated pack-
ages however, while providing a perfect barrler against
biological contamimation of the suture, have been dis-
covered to provide less than adequate protection
lglilutpnmuﬁmbywnmvapor. When a conven-
tional package & stored for extended periods of time
umuder condition of ambient temperature and bumidity,
a significant amount of water vapor is characteristically
able to diffuse into the package through the heat seal
Iayer to attack and degrade the moisture sensitive tu-
ture material,
ltuaccordmglymobpctofﬂuwuentmvmto
provide an improved package for moisture sensitive
sutures, It is a further object of this invention to provide
a metal foil/polymeric film laminate package having
great vesistance to penetration by water vapor. It &
another ohjact of this invention to provide a8 method
whereby the resistance to water vapor permeation of
laminats packages constructed of conventional materd-
als may be improved. Yet other objects of this inven-
tion will be apparent from the ensuing description and
claims
SUMMARY

In sccordance with the present invention, the resis-
tance to water vapor permeability of laminated and
heat sealed suture packages in significantly improved
by providing the package with a hesat seal characterized
by a substantial absence of bubbles within the seal area.
Continuous and substantially bubhle free seals in com-
bination with metal fioil of mifficient thickness to efiri-
nate or minimize the existence of pmholes, and a heat
sealable polymeric film having inherently high resis.
tance to water vapor transmission, provide a suture
package which is substantially impervious to penetra-
tion by water vapor.

‘sﬂu'oush
that by providing the

package to be openad by tearing from notch 17 to the
opposite side of the package.

ered to increase the mte of water vapor transmission

the seal area. It has further been discovered

with seals that are sub-

stantially bubble free as illustrated in FIG. 5, the resis-

tance of the suturs package to permeation by water
vapor is significantly increased.

'I'heul:nttowh:hamlnﬁeeofbubblu-de-

50 fined as “senl integrity™ alngh-ulmmgmymdnnng

nrehmelylowpmpmﬂm bubble area, and a low
seal integrity indicating a higher proportion of bubble
area. A numerical value for seal i is obtained by

g the aren of bubbles relative to total seal area

ss comparing
according to the followmng relationship:

smmm-(n-%ﬁ): 100

The suture packages of the present invention are best
characterized in terms of square scal integrity which is
defined as the seal integrity of a square increment of

65 the seal. In determining “minimum square seal integ-

rity” for a given package, the seal integrity = deter-
mined for that square portion of the seal containing the
highest relative bubble area. Determination of square

et
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seal integrity is illustrated m FIGS. 4 and 5 where of the package and became hydrated with the glycerol
square seal areas A and A’ respectively each contain  during each week was determined using liquid scintilla-
the highest relative bubble area in their respective  tion counting. The method allowed the water perme-
seals, ation rate to be followed over a penod of several weeks

The determination of square seal integrity has the 5 without disturbing the test packages. Since the pack-
advantage of reflecting bubble distribution and & in  ages were ulentical except for polymer composition ad
cifect a measurement of the weakest section of the seal.  seal integrity, differences in water permeation rates
A seal having a lngh overall seal mtegrity may never-  were directly relatable to these variables. The data
theless provide poor protection aganst water vapor  obtained over a 10 week test period are presented in
permeation if the total buhble area s concentrated ma 10 TABLE 1 Miumum square seal bubblé integrity of
small area of the scal Square seal integnity highlights  each package in TABLE | was objectively determined
weak seal areas and provides a reliable indication of the  using a Quantimet 720 Image Analyzing Computer
actual permeanon resistance of the suture package. manufactured by IMANCO, Monsey, N.Y. The test

Seal integrity of a metal laminated package may be  packages were stripped of metal foil and photographic
determined by chemically stripping the metal foil from 15 prints made of the heat seal areas as above described.
the package to reveal the transparent film, and then  The photographs were placed in the Epidiascope at-
simply measuring the bubble area in any selected area hclnmtoflhemmgsamlmrmdlheaqmsul
of the seal. Aluminum foll packages, for example, are  area contaming the highest proportion of bubble area
readily stripped of the metal by immersing the package  selected and displayed on the visual scope of the instru-
in a solution of about 6N hydrochloric acid for about 20 ment for analysis by the computer.

TABLE 1
10 wenk
Permestion. of Weter Per Weak curnulative
Package 81 st wk. nd 3wk 4th 3 wk othwk 7-10wka permestion
A Folyvmyl chionde
canventonal 80 003 0353 131 171 1.88 222 994 1764
B mhhhleﬁuﬂl L] 04 04 [} ] A5 36 364 75
convenunnal seal 2 009 017 028 0.36 039 0.59 2M 4
bubble Gee soal 100 035 04 A3 [ ] 05 as 1] a7
C Mmln .
Free smal (a) L=] 0.06 a9 038 (1} x] 093 109 593 921
bubble free seal (b) 100 04 05 14 33 A8 k) 407 591
559 = Bupunrn Seol [acgray

15 to 30 minutes at room tempernture. Measurement 35 It is apparent from the data mm TABLE 1 that m pack-
of bubble arca in a sclected area of the seal is facilitated  ages A and B, the bubble free seal allowed mignificantly
by placing that portion of the seal including the arcato  less water vapor permeation through the seal than did
be mensured in a photographic enlarger and printingan ~ the conventional seal Package C illustrates that even
cnlarged image in which the bubbles are readily visible within the bubble frec seal mnpge, higher values of
Measurements can then readily be made from the pho- <0 square seal integrity of from 95 to 100 percent are
tograph over any selected square seal area. preferred to mmimize water vapor permeability of the
The improved suture packages of the present inven- package. The data in TABLE ] also illustrates inate
ton are characterized by a seal which is continuous differences between polymer types in water vapor per-
around the perimeter of the package, and wherein the  meability, and that a bubble free ionomer seal has ex-
minimum square seal integrity of the scal is not Jess 45 ceptional resistance 1o water vapor transmission.
than about $0 percent Snchaealsmdeﬁnedasbms All of the above tests involved rectangular packages
“substantially bubble free”’. Most preferably, minimum 3% X 13 inches (9.8 X 3.5 cm) having a seal width of
square scal integnty is from 95 to 100 percmtformm 5% inch (0.95 cm) on three sides and 3% inch (0.63 cm)
mum resistance to water vapor permeation. on one long side. The aluminum foil was 1.35 mils
The effect of square seal integrity on water vapor 50 (0.035 mm) thick in the top panel, 2.0 mils (0.051
permenbility through the seal was demonstrated by  mm) thick in the bottom panel and nominally pinhole
direct comparison testing of suture packages having  free. The polymer film was about 1.0 mil (0.025 mm)
conventional and bubble free seals, In each mstance,  thick in each package and continuous over the entire
test paclages were comstructed of an aluminum foil/-  inner surface of the aluminum foil The packages were
polymer film laminate. Heat sealgble polymers evalu- 55 heat sealed to give a seal peal strength of at least 2
ated in the test mcluded polyvinyl chloride, polypropyl  pounds per inch (357 g/cm).
ene, and Surylyn A, a DuPont ionomer resin which In a preferred embodiment of the present invention,
mnnmcrou-lml:edcﬂ:ylun—auyl:cmpdmrenn— the minimum width of the seal is greater than about %

taining metal ions. Ionomer resing are described in inch (0.32 cm), and most preferably from about 5/32
Modern Packaging, pp 157-161, May 1967 and pp &) to % inch (0.40 to 1.27 cm) to mimmize water vapor
173-175, June 1967. permeation. The aluminum foil is preferably at least |

In the following examples, water vapor permeability ~ mil (0.025 mm) thick, and most preferably from 1.25
was determined by sealing one milliliter of tritiated  to 2.0 mils (0.032 ta 0 051 mm) thick m order to elimi-
water equal to 0.01 curie inside each package. The nate or minimize the incidence of pinholes. The heat
sealed packages were hung in individual glass jars with &5 sealing polymeric layer on the other hand, is preferably
a vial of anhydrous glycerol and maintained at 37°C.  kept to 2 minimum thickness to reduce the edge thick-
The glycero! vials were replaced at weekly intervals, mmdmﬂwwﬂiwmdiwamvapormnypene-
and the amount of tritated water which permeated out  trate the package Preferred polymer film thickness is

43
(lo
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from:about 025 to L.5 mils (0.0064 to 0.038 mm)
although even thinner films may be used in some in-
stances. A particularly preferred suture package of the
present invention is 2 package comprising a.laminate of
alurmnum foil and ionomer resin of a preferred thick-
ness and having a substantially bubble free seal as iflus-
trated by package B of TABLE L

Conventional suture packages are characterized by a
high incidence of bubbles in the seal area, often the
result of sealmg by compression between two flat dies
with the resulting entrapment of bubbles. The bubble
free seals of the present invention may be obtained by
using rolling or crowned dies which ide moving
line sealing to the exclusion of bubbles. The present
invention however, i8 not hmited to any particular
method of sealing and any convenient method which
yields a bubble free seal may be used.

While the aforedescnbed water permeation test m-
volves the diffusion of water vapor through the package
from the inside to the outsude, there is of course no
significance to the direction of permeation. In the case
of a sterile suture package where substantally all water
has been removed from the inside of the package, the
ambient moisture in the atmosphere su. ing the
package provides the driving force for diffimion of
waler to the aren of lower concentration inside the
peckage.

Moisture diffusion rates into a conventional suture
package for a synthetic absorbable suture of poly-
glycolic acid was determined by sealing individual tu-
ture packages in aluminum foil/ionomer film laminete
pouches containing 1 ml of tritiated water equal to 0 31
curic The sealed pouches were stored at 37° C. Afler

ture which had permeated into the package The
dure was with suture packages having a sub-
llanﬁallybubblefreelealudpmfenudmlwidﬂ!l,

accordance with the present invention. Package de-
scriptions and water vapor permeation rates are pres-
ented mn TABLE 11 below.

6
tures which do not affect considerations of seal integ-
rity as described herein The packages may also be
formed of mult-layer laminates having layers of metal,
plastic, paper and functional or decorative coatings, all

s in addition to the basic metal foil and heat sealable film
of the laminates described herein Metals other than
aluminum, may also be wsed although aluminum 1s
highly preferred for reasons of economy and availabil-
ity.

10 Heat sealable thermoplastic polymers other than
those illustrated in the examples may be used with good
results. Representative examples of such thermoplastic
polymers include other aliphatic polyolefins such as
polyethylene, aromatic polyolefins such as styrene,

15 other hal polyolefins such as polyvinylidene
chloride, other carboxylated polyolefins such as poly-
acrylates and polyvinyl acetates, hydroxylated polyols
such as polyvinyl alcohol, cellulosics, polyurethanes,
polyamides, polyesters, polycarbonates, polyethers,

20 and acrylics, and varrous combinations of the above as
copolymersspalymer blends and composrte film lami-
nates. Particularly preferred polymers are polypropyl-
ene, polyvinyichloride, polyvinylidene chlonde, and
fonomer.

25 ‘The suture package may be laminated from two sepa-
rate panels or formed by folding a mngle sheet of poly-
mer coated alummum so that only three sides are re-
quired to be heat sealed. The suture package may itself
be packaged in a sterile or non-sterile overwrap which

30 may or may not provide an additional barrier agamst
water vapor permeability into the suture package.
These and other variations are included within the
scope of the present invention which i not to be lim-
ited except &3 defined by the followmg claims

35 What is claimed is

1. A substantially water vapor impervious packege
of a water vapor impermeable matorial coated on at
least the edge margins of adjacent interior surfaces with

40 a heat scalable polymer, said panels being joined
through said edge margins about the periphery of said
package by a continuous sesl tn enclose the moisture
sensitive material within the central gpace of said pack-
ago, said seal being characterized by having a square

48 geal integrity of at least about 90 percent

2. A package of claim 1 wherein sard water vapor

TABLE II
Aluminum Foll
er Bim Mosture Permeatson

Sutzro Package (Top) (Bottom) Type Scal Width Microgrems A0
Converriional 1.3 1.3 nuly Polyethylene 11 mh 1/8=-3/16m 3,938 { 16 weeks)

0033, 0033 mm) (0 028 exm) {032 -048 em)
This Inventhon 1138, 2.0 mils Polyvmylchicride 03 mih - n 41.6 (24 wocks)

(0034, 0050 mm) (0.013 mm)} (071 ~-093 ¢m)

Since
package with the suture or subsequantly entering the
package after sealing hes an adverse effect upon the
storage

ble material is metal foil.
3. A package of claim 2 wherem said metal foil is
aluminum foil.

stability of the suture, the present invention 60 4. A package of claim 3 wherein the aluminum foil is
includes a method for improving the storage stability of  at least about 1.0 mil thick.

a moisture sensitive suture by providing a suture pack-
age baving a high seal integrity and high resistance to
moisture permeation as described herein.

Many variations in the improved method and suture
package of the present invention will be apparent Lo
those skilled in the art. The package may for example,
be formed in various shapes and sizes with design fea-

5. A package of claim 1 wherein the heat sealable
polymer coating has a thickness of from about 0.25 to
15 mils.

65 6. A package of claim 1 wherein the heat sealable
polymer is a polyolefin.

7. A package of clhim 1 wherein the heat sealable
polymer 18 polyvinyl chloride.
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from:about 025 to L.5 mils (0.0064 to 0.038 mm)
although even thinner films may be used in some in-
stances. A particularly preferred suture package of the
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ness and having a substantially bubble free seal as iflus-
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method of sealing and any convenient method which
yields a bubble free seal may be used.

While the aforedescnbed water permeation test m-
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ented mn TABLE 11 below.
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rity as described herein The packages may also be
formed of mult-layer laminates having layers of metal,
plastic, paper and functional or decorative coatings, all

s in addition to the basic metal foil and heat sealable film
of the laminates described herein Metals other than
aluminum, may also be wsed although aluminum 1s
highly preferred for reasons of economy and availabil-
ity.

10 Heat sealable thermoplastic polymers other than
those illustrated in the examples may be used with good
results. Representative examples of such thermoplastic
polymers include other aliphatic polyolefins such as
polyethylene, aromatic polyolefins such as styrene,

15 other hal polyolefins such as polyvinylidene
chloride, other carboxylated polyolefins such as poly-
acrylates and polyvinyl acetates, hydroxylated polyols
such as polyvinyl alcohol, cellulosics, polyurethanes,
polyamides, polyesters, polycarbonates, polyethers,

20 and acrylics, and varrous combinations of the above as
copolymersspalymer blends and composrte film lami-
nates. Particularly preferred polymers are polypropyl-
ene, polyvinyichloride, polyvinylidene chlonde, and
fonomer.

25 ‘The suture package may be laminated from two sepa-
rate panels or formed by folding a mngle sheet of poly-
mer coated alummum so that only three sides are re-
quired to be heat sealed. The suture package may itself
be packaged in a sterile or non-sterile overwrap which

30 may or may not provide an additional barrier agamst
water vapor permeability into the suture package.
These and other variations are included within the
scope of the present invention which i not to be lim-
ited except &3 defined by the followmg claims

35 What is claimed is

1. A substantially water vapor impervious packege
of a water vapor impermeable matorial coated on at
least the edge margins of adjacent interior surfaces with

40 a heat scalable polymer, said panels being joined
through said edge margins about the periphery of said
package by a continuous sesl tn enclose the moisture
sensitive material within the central gpace of said pack-
ago, said seal being characterized by having a square

48 geal integrity of at least about 90 percent

2. A package of claim 1 wherein sard water vapor
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stability of the suture, the present invention 60 4. A package of claim 3 wherein the aluminum foil is
includes a method for improving the storage stability of  at least about 1.0 mil thick.

a moisture sensitive suture by providing a suture pack-
age baving a high seal integrity and high resistance to
moisture permeation as described herein.

Many variations in the improved method and suture
package of the present invention will be apparent Lo
those skilled in the art. The package may for example,
be formed in various shapes and sizes with design fea-

5. A package of claim 1 wherein the heat sealable
polymer coating has a thickness of from about 0.25 to
15 mils.
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7. A package of clhim 1 wherein the heat sealable
polymer 18 polyvinyl chloride.
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8. A package of claim 1 wherein the heat sealable
polymer is po

ylidene chloride.

Q.Apackageofdum 1 wherein the heat sealable
polymer is ionomer.

10, A package of claim 1 wherein the width of the
seal is greater than about % inch.

11. A package of claim 1 wherein the moisture sensi-
tive material is a sargical suture.

12. A substantially water vapor impervious package
for moisture sensitive suture materials comprising two
panels of water vapor impermeable metal foil coated
on at least the edge margins of adjacent interior qur-
faces with a heat sealable polymer, said panels being
joined through said edge margins about the periphery
of mid package by a continuous seal to enclose the
moisture sensitive suture material within the central
space of anid package, said seal being characterired by
a square seal integrity of 95 to 100 percent.

13. A package of claim 12 wherein said metal foil is

8
l!.Aplckqeofclaim 17 wherein the heat sealable

19. Apldugeofclliml‘lwhmtheheumhble
polymer is polyvinyl chloride.

20. In a method for packaging moisture sensitive
suture materials by enclosing said suture material in a
bermetically scaled package formed by two panels of
mmlfdlmndmulnﬂthemdmofadp
cent interior surfaces with a heat sealable polymer, said
panels being joined through said heat eealable
in a continuous seal around the periphery of said panels
Inutclmetlnnmhnel&:smvalummmatmdmm
central s thereof, improvement compris
mcmnmnormmblhtyofmdmmremnal
bytﬂmmdpackngemﬂnualhnm;asqumuul

y of at least about 90 percent.

21, A method of claim 20 wherein the minimum
width of the zeal is greater than about % inch.

22. A method of claim 20 wherein the minimum

alununumfmlhavmgnhlckneuofulmaboutlo 20 wiith of the seal is between about 5/32 and % inch

l&Apachpofclalm 12 wherein the minimum
width of the seal is greater than about ¥ inch

15. A package of claim [2 wherein the moisture
sensitive suture material iz a homopolymer or copoly-
mer of lactide and glycolide

16. A package of claim 15 wherein the aluminum foil
has a thickness of from about .25 to 2.0 mils.

17. A package of claim 16 wherein the minimum
width of the seal 13 between about 5/32 and ¥ inch.

25

k11

33

43
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23, A method of claim 22 wherein the seal has a
square seal integrity of 95 to 100 percent
24, A method of claim 20 wherein the suture matenal
homopolymroruupolymeroflaclidemdglyco—
25. A method of claim 20 wherein the heat sealable
polymer is ionomer.
26. A method of claim 20 wherein the heat sealable
polymzrupolyvmyldllonde.
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57 ABSTRACT

A doubly-peckaged easily oxldizable article and a process
for packnging the articie are provided. wherein the deterio-
ratioa of the easily oxidizable article during heat sterilization
oc storage 1s preveatod. A hermetically sealed plastic vessel
filled with an easlly oxidizable article is double-packaged in
a fiexibls packaging bag. The bag is made of a plastic layer
having heat-scaling charactexistics. an inosganic oxide layer
and a plastic Inyer laminated in order from the tnside to the
outside.

24 Chaims, 1 Druwing Sheet
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1
DOUBLY-PACKAGED EASILY OXIDIZABLE
ARTICLE

This application is & continuation of spplication Ser. No.
08/257.152. filed on Jun. 8. 1994, now abandouned.

BACKGROUND OF THE INVENTION

1 Field of the Invention

The present invention relates to & doubly-packaged easily
oxadizable article compnsing a hermetically sealed plastic
vessel filled with an easily caidizable arucle which requires
heating and/or sterilizadon such as an easily omidizable
medical or pharmaceutical product. medical equipment. A
cosmetic product, food or drugs, which is packnged with a
packaging raterial having tugh oxygen barrier propertics as
well as reuistance 10 heat stevitization. The invention also
relates to a packaging process for prepering a doubly-

2. Descraption of the Related Art

Recently, mary casily omdizable articles which require
heaung and/or sterilizing treatment have been packed in
plastic vessels. and made available after bang subjectod to
heat sterilization treatment. However. due to insufficient
cxygen barrier ies of the vessel. the casily oudizable
article iz degencrated or degraded by oxygen permesting
Into the vessel during the heat stexilization treatment ar
subsequent storage.

For example. & material such as an amino acid transfusion
solution containing tryptophan undergoes browning or the
generation of a foreign odor and the like by oxidation
Accordingly. when a vessel fillod with a medical or phar-
maceutical Hquid drag which is susceptible to axidation ls
required 1o be sterilized by heating a method as described in
Japanese Patent Laid Open Hei 57-206447 is employod
wherein a retort is pressurized with an inactive gas to carmry
out high pressure sterllization in a saturated steam atmo-
sphere whach is essenually free from oxygen so that the
sample content 18 ncither oxidized nor degencrated during,
heat sterilization. This method of heat sterdlization however,
Is disadvantageous because it requires a special apparatus, &
comphcated procedure and high cost.

After carrying out sterilization by heat, in arder to prevent
the axidation and deteriomation of the desired conteat during
storage the vessdl filled with the easilly oxidizable medical o~

ical liquid drug is typlcally covered and hermeti-
cally sealed in a bag made of a laminated film having an
intermediate layer that has high oxygen bmmwier properties.
such as polyvinyl slcohol. ethylene-vanyl alcohol
copolymer. polyvinylidene chloride, aluminum fofl ar an
aluminum deposited layer and the like (Japanese Patent
Laid-Open Sho 59-80256. Japanese Patent Laid-Open Hew
02-180129).

In additon in Japanese Pateat Pubhcation No. Hei
(3-1021. a vessel filled with an easily oxidizahle liguid drug
is packaged in  sheathing bag made of a laminaie having
polyvinyldeae chloride as an oxygen barrier layer. and
sterilized by heating under that condition.

Palyvinyt alcchal and ethylene-vinyl alcchol copolymers
lower their axygen barder properties significantly under
high humidity coaditions, however, and polyvinylidene
chloride lowers its oxygen barrier propaties significantly
under high temperature conditions, When a vessel is previ-
ously packaged in a flexible packaging bag containing these
mutexials and then heat stenlization is carried out in & retart
without repiacing the atmosphere with an insctive gas. it s
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very difficult to control the oxidaton deteriorstion of the
content during heat stedlization. In addition. the matenal
using the polyvinyl alcobol or cthylene-vinyl alcohol
copolymer attalos an extremely low oxXygen barrier property
after hest sterilization treatment; thus the oxidation deterio-
ration controlling capability availsble to protect the liguld
drug dunng storage is very much lowered as well.

Since a product nsing polyvinylidene chioride also lowers
the axygen bamier properties with heat sterilization treat-
ment considernbly as shown In Japanese Patent Publication
No. Hel (3-1021. though not so much as that of polyvinyl
alcohal ar ethylene-vinyl alcobol copolyrner. it is not favar-
able to carry out heat sterilization treatment of the vessel
while It is packaged in such a shesthing bag and to store 1t
in such a bag. st Jeast from the viewpaint of preventing the
easlly oxidizable artide from being oxidized and deterio-
rated.

On the other hand, whea 2 metd foll such as aluminum
foil, or & film where a metal such as aluminum is deposited
1z used for the fiexible packaging bag to carry out the
sterflization by heat, the inskde of the vessel cannot be scen.
and visual lnspection of the content for detcrmining a
faresgn mutter after the heat stegilization treatment is impos-
sible. Marcover, the heat stenlization treatment tends to
generate pin holes etc which lowen the cxygen bamer
properties thereof.

For the above reasons, the packing of a vessel in a flexible
packaging bag having an oxygen barrier material therein is
practically requircd to be carried out after heat stexilization
treatment. Accordingly. processes for packaging & vessel in
s flexible packaging bag generslly comprise the steps of
wailting until the vessel 15 cooled after heat treatment. wiping
off the water on the surface, and packaging it In an inactive
gas stmosphere. Such a method is disadvantagecus since it
is complicated, time-consuming and requires a special appa-
ratus.

Also known in the st 18 a flexible plastic bag in which a
film having high oxygen barrier properties, such as polyvi-
nylidene chloride, is laminated directly filled with a medical
and pharmaceutical Hquid drug. and then subjected 10 heat
sterllization treatment (Japanese Pateut Laid-Open Sho
63-164950, Japanesc Patent Laid-Open Hei 02-204033). As
meationed before, bowever, a product utilizing polyvi-
nylidene chioride has lowerod oxygen barrier propertics
during and after heat stegilization. Also. when the plastic bag
is contncted durectly with a medical or pharmaceutical liquid
drug. its ingredicnts migrate into the hquid drug.

There is another known process (Japanese Patent Lad-
Open Sho 60-236651) wherein a silicone layar having
oxygen barrier is formed on an external surface or
ap internal surface of & vessel, then the vessel 15 filled with
a liquid drug and heat sterilization treatment Is camed out
under pressure after replacing the astmosphere of the auto-
clave with an Inactive gas.

However, the oxygen permeability of such a vessel is high
and is insufficent to prevent the oxadation of an easdlly
oxidizable mticle. Further, the silicone Isyer existing on the
suxface of the vezse] under unprotected conditions tends to
be damaged. and that increases oxygen penmeability For
heat sterilization. the atmosphere of the autoclave must be
replaced with an inactive gas and the awtoclave must be
pressurized. thus the procedure {s complicated and requires
a spocial spparstus.

There is sdll another kmown process (Jepancse Patent
Laid-Open Sho 62-103139, Japaness Patent Laid-Opea Sho
63-186652. Jepanese Patent Lud-Open Hei 03-244535)
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ar food and subjected to hest
treatment. In such a case. however, when the

conditions, prevents

migrating to the easily oxidizable article, and has high
power on the oxtidation deteriaration of the easily

oxidizable articde dunng storage since the oxygen bamsy

propexties are maintained at a high level even after the heat

sterilization.

Another object of the present invention Is to provide a
process of making the packnged easily oxidizablc article

The prescnt inveation 1s achieved by filling & vessd which
bas hest resistance. which does mot, or only minimally

and high cxygea barsler proparties. keeps the oxygen barrier
a1 a high level even under conditions of high
bumidity and high temperature such ss during steritization
by heat, and which does oot loose its high oxygen bamier
propestics even after, c.g.. heat sterilization.

More particularly. the preseot invention provides a
doublo-packaged easily axidizable article compriang a flex-
ible packaging bag In which one or more plastic vessels,
each filled with an easdy oxidizable article, sre packaged
and hermetically sealed. The flexible packaging bag is
flexible and comypriscs a plastic layer having at least het-
sealing characteristics. an Inorganic oxide layer and a plastic
layer larminsted in an escending order from the inside of the
bag. to provide a doubly-packaged easily oxidizable article.
Subjecting the double-packaged caslly oxidizable article to
heat sterilization to provide a stonlized articke is also part of
the invention. s is a pacimging process for making the
doubly-packaged caslly oxidizahie mticle.

Easily axidizable articles to be used in the present invos-
ion are not specifically limited. Such asticles coatain an
heating and/or sterilization. For example. they incinde medi-
cal and pharmaccutical liquid drugs such as amino azid
preperations. fat cmulsion preparations. vitamin
preparations. nucleic acld preparstions, emteral feeding
putrient preparations. tube feeding mutrieat preparations. sod
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ophthalmic solutions. A reproseatative example includes
amino acid tansfosion solutions. Medical oquipment
includes a mbe 10 be introduced into a body cavity or an
instrument for blood transfusion which Is made of a material
susceptible to oxidation. Cosmetic products arc also
included. such as milky lotions. lotions and creams contain-
ing protelns such as collagen and chatin, amino acids, amino
acid derivatives, unssturnted fatty acids and vitamins. Foods
are included. for example, margarine. mayonnalse and bev-
erages and the ke which may optionslly be eariched with
vitamin E or unsatursted fatty acids. In addition to these.
drugs and foods which require heat reaction arc also
included as examples.

The vessel to be filled with the casily oxidizable article is
preferably & vesscl made of a tmnsparent plasuc which
allows visual obsexvation of the coptents. The hardness of
the vessel depends on the use. Scft bags are appropnate for
transfusion solutions. for example. and hard vessels are
appropriste for ophthalmic solutions and the Like. As the
vessel material, any matenal can be used as long as it has
tizch hest resistance that can resist stezilization by heat. as
long as it allows little ar o mugration of its components into
the easily oxidizable articlc filled in the vessel, and as long
as It can prevent any other than a gas from
migrating from the outside to the casily oxidizahle article
through the vessel Such a material inclides, for example. a
single layer or & laminsted Iayer of s polyolcfin material
such as polyethylenc, polypropylene. or their

as well as that af vinyl chicride, crosslinked
cthylenc-vinyl acetatc copolymer resin, polyester,
polycarbonsie, polyacryiste. palyamide. and Suorine resin
and the Hke. The vessc]l can be made by molding. by heat
scaling. blow molding, arientation-blow molding and the
like

The flexihle paciaging bag is made of a laminate com-
prising s plastic layer baving at least heat-sealing
characteristics, an inorganic oxide layer and a plastic layer
laminsated in asceading arder from the inside of the bag. The
flexible packaging bag is prefersbly transparent to allow foc
visual recognition of the contemis and has resistance to
sterilization by heat. The oxygen permeatulity of the flexible
packaging bag befare and after typical heat sterilization
treatment is not more than 4.0 mifim® measured over 24
hours under conditions of 25° C.. relative bumidity of 100%
and 1 aimospheric pressure (in conformance with ASTM D
3985). preferably not more than 2.0 ml/m?® over 24 bours,
and most prefarably not mare than 1.0 mUm® over 24 hours

BRIEF DESCRIFTION OF THE DRAWINGS

FIG. 1 is an lllustrative cxunple of a sectional view of a
laminate of the preseat invention, but the present wovention
is not limited to it.

PIG. 2 is an fllustmtive example of the invention doubly-
pacikeped easily oxidizahle article.

Referring to FIG. 1, refarence number 1 refers to a plastic
Layer having heat-sealing chamcteristics. which comprises &
single layer or two or mare layers of & polyolefin such as
polycthylene. polypropylene, polybutylenc or their
copolymers, as well as vinyl chloride, ethylene-vinyl acttate
copolymer.

Reference number 2 refers to an inorganic onide layer
which is formed on a plestic layer 3 made of a polyester film
such as bimxially arlented polyethylene terephthalate or
polycarbonste, as well as a polyamide film. a polyolefin film.
and & polyacrylonfirile film. As an inorganic oxide layes. any
film as may be used s it has kigh transparency fn the viaible
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continuously. the production amount can be [ncreased to
lower the cost. The product can be supplied to hospitals as
it is ar after m & box.

As described sbove. the flexible packaging bag of the
doubly-packaged easily onldizable article of the presem
invention has high axygen barrier . allows far the
heat sterilization of the contents while they are packaged in
the flexible packaging bag since it shows no or almost no
change in the oxygen barmier befare and after the
heat sterilization treatmant, and bas a high inhibitory powa
on axidation and deterioration of the esslly oxidizable article
dunng heat sterilization and starage. By providing a vessel
filled with the easily oxidizable article In the fiexible pack
aging beg. the migration of the componcats of the bag
mutensal into the contents can be campletely or almost

eluminated; thus the migration of the components
of the bag material into the contents. that is seen when the
easlly oxidlzable article is directly packed In a bag of high
oxygen barrier capacity and then subjected to sterilization by
heat, can be substantially In addition, the doubly-
peckaged casily oxidizable article can be mads to have

. and the mixing of a foreign substance to the
content can be casily seen from outside,

The process for packaging the doubly-packaged easily
oxidizahle article of the preseat irvention does not nsed amy
complicated procedure nor any special apparatns. and
requires few proccss steps.

This application clmms priority to Japan 100902/1994.
filed May 24. 1994 and Japan 163246/1993. filed Jun, &
1993. both incorporated herein by reference.

Obwicusly, numerous modifications and varistions of the
present invention are possible In hght of the above teack-
ings. It Ls therefore to be understood that within the scope cf
the appendod claims, the invention may be practiced othen
wisc than as specifically deseribed hereln

What is claimsd as new and desired to be scoured by
Letters Paient of the United States is:

L A doubly-packaged onidizable article. omuprinng a
fiexible bag In which one or more hermetically sealed plastic
vessels filled with an oxidizable article are contained;

saild flexible packnging bag. comprizing a laminste, com-

prising in asceading arder:
) an inner plastic base laycr having & heat-gealing

property;

b) a resin layer on said basc layer a) having &n
oxygen-bemier property, which resin layer is a layx
of polyvinyl alcohol. ethylene-vinyl alcohol
copolymer. polyvinylidene chloride, blaxially-
orlented polyethylene terephthalate. polyamide ox

polyester;
c) an inorganic layex having a steam barier property on
said resin layer (b); and
d) an outer plastic layer on said layer c);
wherein said flexible packaging bag has an oxygen per-
meability before and after heat sterilization of not mare
than 4 0 mlm? measured over 24 hours under condi-
tons of 25° C . relative bumidity of 100% at a pressure
of 1 atm.

2. The doubly oxidizable article according to
daum 1. wherein said resin layer b) on said base Iayer s) is
a layer of polyvinyl alcohol. ethylene-vinyl alcohal
copolymer. polyvinylidene chioride. biaxially-oriented
polysthylene tercphthalate or polyamide.

3, The doubly-packaged omdizable article according to
claim 1. whereln the inorganic oxide layer 18 selected from
the group consisting of a silicon cxide layer. an aluminum
axude layer. a titannm oxide layer and an :ndium oxide
layes.
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4. The doubdy. oxidizable article according to
daim 1, whereln said article has undergoae sterilization by
heat

8. The dou oxidizable erticle according to
clalm 3, whereln sald article has undergone stenlization by
beat.

6. The doubly-packaged oxidizable articdle accarding to
claim 1. wherein the fiexihie bag is hermetically sealed.

7. The doubly-packaged oxidizable aricle according to
claim 1, wherein said vesses filled with said easily oxidiz-
able article are transparent.

8. The doubly-packaged oxidizable article acconding to
claim 1. wherein said vessels are made of a single layer or
laminated lxyers of a polyolefin material.

9 The doubly-packaged axidizable articde sccarding to
claim 8. wherewn said polyolefin material is selected from the
group consisting of polyethylene. polypropylene. poly-
butene and copolymers of c¢xch. polyvinyl chloride.
crosslinked cthylene-vinyl acetate copolymers resin.
polyester, polycarbonute. pofyacrylate and polyamide

10. The doubly-packaged oxldizable article according to
ciaim 3, wherein sald inorganic oxide Layer Is a sillcon oxide
Inyer ar an alurmoum oxide layer.

11. The doubly-packaged oxid{zahle article scconding to
claim 10, wherein said inarganic cxide layer is a silicon
oxide layer comprisiag a mixture of silicon monoXide and
ellicon dioxide.

12. The doubly-packaged oxidizsble article accarding to
claim 71, wherein sabd silicon oxide Jayer is from 50 to 6.000
A In thickness.

13, The doubly-packaged axidizable articlke according to
claim 12. wherein sald mlicon oxide layer is from 100 to
1.500 A in thickncss.

14. The doubly-paciaged oxidizable article according to
claim 10. whereln said inorganmic oxide layer 13 non-

aluminum oxide.

15. The doubly-packaged oxidizable article according to
claim 14, wherein said pon-crystallilne aluminum oxide
layer is 30 to 5,000 A in thuckness.

16 The doubly-packaged oxidizable article accarding to
clum 1. wherein said resin layer b) haviag an axygen-barricr
propexty is a polyvinyl alcobol layer. an cthylene-vinyl
alcobol copolymer layer or a polyvinylidene chlaride layer

17. The douhly-packaged oxidizable asticle according to
claim 1. wherein said oxidizable article comprises amino
acid preparations, fat emulsion preparations, vitamin
preparstions, nuclelc acid preparstions, eatered foeding
nutrient twbe feeding puirient preparations,

solutoas and foods.

18. The doobly-packaged oxidizabje article accarding to
claim 17. wherein sald foods comprisc margarine. mayon-
naise or beveragrs.

19. The doubly-pacinged oxidizable article according to
claim 1, wherein said axygen of sad fiexible
packnging bag before and after heat treatment is 2.0 mb/m?
over 24 hours

20, The doubly-packaged cxidizable article according 1o
claim 19, whereip said oxygen permesbility of said flexible
packaging bag befare and after heat treatment is 1.0 ml/m’
over 24 hours.

21. A process for preparing a stexilized doubly-packaged
caslly oxidizable article. comprising a flexthle bag in which
one ar more hermetically sealed plastic vesscis fillad with an
oxMizable sxticic are contained and hermetically sealed.

¢s which process

compTises:
u) charging the easily oxidizable erticle into the plastic
vessel; and
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b) hermetically scaling the vessel and packaging the than 4.0 ml/m? measured over 24 hours voder condi-
vessel in a flexible paciaging bag; tions of 25° C.. relative humidity of 100% and a
said iexihic pacinging bag. comprising a laminate, com- pressure of 1 atmosphere.
prising in ascending arder 22. The process according to claim 21, wherein said resin

i) an inper piastic base layer having a hest-seahng

property;

i1) a resin layer on said base layer i) having an oxygen-
barter property, winch resin layer is a layer of
polyvinyl alcohot. cthylene-vinyl alcohol
copolymer. polyvinylidene chlaride. biaxially-
orentcd polycthylene terephthalate, polyamide or

polyester;
ill) an Incrganic layer having a steam barrier property
area on sald resin ), and
Iv) a plastic layer on said layer hi);
wherein said ficxible peckaging bag has an oxygen per-
meability before and after heat sterilizatien of not maore

S layerb) on said base layer a) is a layer of polyvinyl aicobol.
ethylene-vinyl alcohol copolymes, polyvinylidene chloride.
blaxcally-oriented palycthylene terephthalate or polyamide.

23. The process according to claim 21, wherein the

12 OXgyen permeabllity of said fexible packaging bag befare
and after heat treatment is 2.0 mlim? over 24 hours.

24 The process according to clmum 23. wherein the
ongyen permeability of safd fiexible packaging bag before

. and after heat treatment is 1.0 mi/m? over 24 hours.
3



