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REF.: Expediente No. 02 064.949 solicitud de Patente
a nombre de INTERNATIONAL PAPER COMPANY
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RAMIRO CASTRO DUQUE, vecino de Bogotd, portador de la tarjeta
Profesional No. 1003 del Consejo Superior de la Judicatura, obrando como
apoderado de la Sociedad INTERNATIONAL PAPER COMPANY, segun lo
acredita el documento de poder presentado en la Secretarla General, de
acuerdo con el Articulo 44 de la Decisibn 486 de la Comision de la
Comunidad Andina, me permito solicitar que se examine si la invencion
contenida en la solicitud en referencia es patentable.

De acuerdo con lo anterior, me permito anexar el recibo oficial de caja No.
04-59,658 por valor de $353.000.

De la sefiora jefe atentamente,
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RAMIRO CASTRO DUQUE
C.C. No. 170.322 de Bogota
Cédigo 340

T.P. No.1003 del C.S.J.
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Octubre 28, 2004
CHP/MEV/har.
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DIVISION DE NUEVAS CREACIONES

RADICACION EXPEDIENTE No. 02- 64949

EL EXTRACTO DE LA PRESENTE SOLICITUD DE PATENTE DE INVENCION FUE PUBLICADO
EN LA GACETA DE PROPIEDAD INDUSTRIAL No 539, DE FECHA 30 DE ABRIL DE 2004, EL

'TERMINO HABIL SERALADO POR LA LEY EXPIRA EL 02 DE AGOSTO DE 2004,

NOTA: Dentro del plazo de los seis (6) meses siguientes a partir de la fecha de publicacin en la gaceta de
Propiedad Industrial, deberé solicitar y cancelar el examen de patantabilidad so pena de que la soficitud caiga
en abandono, de acuerdo con lo establecido en el Articulo 44 de la Decision 486/2000.
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SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO
DIVISION DE NUEVAS CREACIONES

2020
Bogota, D. C., 10 de Noviembre de 2005

Doctor
RAMIRO CASTRO DUQUE
Representante INTERNATIONAL PAPER COMPANY

ASUNTO Radicacién No. 02-064949
Tramite 002
Evento 001
Actuacién 430
Oficio -1 1¢ R27
Folios 040

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

1) Documentos estudiados:

a) Para el presente estudio se tendrdn en cuenta el capltulo descriptivo,
comprendido en los follos 128 a 162 de Ia solicitud en estudio.

b) Para el presente estudio se tendran en cuenta los dibujos comprendidos
en los folios 128 a 130 de la solicitud en estudio.

c) Para el presente estudio se tendra en cuenta el capitulo relvindicatorio que
comprende 40 relvindicaciones en los folios 162 a 169 de la solicitud en
estudio. Se aceptan las modificaciones realizadas por el solicitante a este
capitulo ya que no implican ampliacion de la solicttud inicial, conforme lo
establece el articulo 34 de la Decisién 486.

d) Conforme lo establece los articulos 9, 10 y 11 de la decision 486 de la
Comislén de la Comunidad Andina, ia presente solicitud en estudio fue
presentada el 26 de julio de 2002, y en el momento de la radicacién Sl se
reclamo prioridad pero la misma NO sera tenida en cuenta pues fue
solicitada fuera de los términos establecidos.

2) Objeto de la Invencién
a) Las reivindicaciones 1 a 40 de la solicitud en estudio se refleren a

i) (1.-) Un material de cartén de papel material til en la fabricacion de
reciplentes de cartén de papel tales como copas de papel que
comprende un sustrato de cartdn de papel que incluye fibras de madera
y micro esferas expandidas dispersas dentro de las flbras y que tlenen
una densidad evidente de desde alrededor de 6,0 hasta alrededor de 10
Ib/3MSF/mil y un calibre de desde 24 hasta alrededor de 35 mil con una
unién intema de por lo menos alrededor de 80 X 10-3 f-I1bf.
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ii) (20.-) Un recipiente de papel ensamblado que comprende una pared
lateral y un fondo unidos conjuntamente en forma sellada donde la
pared lateral se proporciona mediante un material de cartén de papel
que comprende un sustrato de cartén de papel que incluye fibra de
madera desde alrededor de 5 hasta alrededor de 10% en peso de base
seca de micro esferas expandidas de polimero sintético basado en el
peso total del sustrato disperso dentro de las fibras, una densidad
evidente de desde alrededor de 6,0 hasta alrededor de 10Ib/3MSF/mil,
un calibre de desde alrededor de 24 hasta alrededor de 35 mil, una
unién intema promedio de por lo menos alrededor de 80 X 10-3 fi-Ibf,
una suavidad Sheffield de airededor de 300 SU o mayor, y un
revestimiento de barrera que tiene un espesor de desde alrededor de
0,5 hasta alrededor de 3,5 mil sobre por lo menos una superficie del
sustrato.

iii} (22.-) Un método para elaboracién de un material de cartén de baja
densidad adecuado para uso en la produccién de un reciplente aislante
tal como una copa que comprende proporcionar un suministro de

. elaboracién de papel que contlene fibras celuldsicas y desde alrededor
de 0,25 hasta alrededor de 10% en peso en base seca de micro esferas
expandibles, formar un sustraioc de cartén de papel a partir de la
elaboracion de suministro de papel, secar el sustrato, y satinar el
sustrato hasta calibre de desde alrededor de 24 hasta alrededor de 35
mil y una densidad que varfa dentro del rango de desde alrededor de
200 hasta alrededor de 220 Ib/3MSF.

b) Los anteriores productos y el procedimiento de elaboracion de cartdn
buscan mejores formas de lograr cartones de baja densidad.

¢) Segun la Clasificacién Intemaclonal de Patentes, la codificacién para esta
solicitud corresponde a B 85 D 5/00.

. 3) Claridad de la Solicltud

a) El articulo 28 de la Decision 486 de la Comisién de la Comunidad Andina
de Naciones establece

"La descripcibn deberd divulgar Ila invencibn de manera
suficientemente clara y compleia para su comprension y para que
una persona capacitada en la maleria técnica comrespondiente
pueda ejecutaria”

La descripcidn no se puede aceptar toda vez que emplea unidades de
medida que no estin contemplados en el sistema interacional de
unidades.

b) El articulo 30 de 1a Decisién 486 de la Comisiéon de la Comunidad Andina
ostablece que

“Las reivindicaciones definirdn la materia que se desea profeger
mediante la patenie. Deben ser claras y concisas y estar
enteramente susientadas por la descripcién. Las reivindicaciones
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podrén ser Independientes o dependientes. Una reivindicaciéon serd
independiente cuando defina la materia que se desea proteger Sin
referoncia a ofra reivindicacién anterior. Una relvindicacién serd
dependiente cuando defina la materla que se desea profeger
refirléndose a una relvindicaclén anterior. Una reivindicacién sera
dependiente cuando defina la maleria que se desea proteger
refirléndose a una reivindicacion anterior.- Una reivindicacién que
86 refiera a dos 0 mas reivindicaciones anteriores se consideraré
reivindicacion dependiente multiple.”

El capltulo reivindicatorio no se puede aceptar toda vez que emplea
unidades de medida que no estdn contemplados en el sistema intemacional
de unidades.

4) Determinacién del Estado de la Técnica
El articulo 18 de la Decision 486 de la Comision establece:

. ‘El esfado de la técnica comprenderd fodo lo que haya sido
accesible al pablico por una descripcién escrita u oral, utilizacién,
comercializacién o cualquier otro medio antes de la fecha de
presentacion de la solicitud de patente o, en su caso, de la prioridad
reconocida.”

*Sélo para el efecto de la deferminacion de la novedad, también se
consideraré dentro del estado de la técnica, el contenido de una
solicitud de patente en trdmite ante la oficina nacional competente
cuya fecha de presentacién o de prioridad fuese antenior a la fecha
de presentacion o de prioridad de la solicitud de patente que se
ostuviese examinando, siempre que dicho contenido este incluido
on la solicitud de fecha anterior cuando ella se publique o hubiese
transcurrido el plazo previsto en el articulo 40.”

. Consultadas las bases de datos y los archivos con que cuenta la entidad,
especialmente bajo las clasificaciones B 685 D 5/00 y las mas cercanas a ellas, se
encontré que antes del 26 de jullo de 2002 (fecha para determinar el estado de la
técnica) habian sido publicados los documentos que se enumeran en la siguiente

tabla los cuales se relacionan con articulos de cartdn de baja densidad.

De acuerdo con o establecido en el articulo 168 se determiné el estado de la
técnica y se encontrd el sigulente antecedente:

Fecha de !
N° | Documento Thulo Publicaclén
D1 | WO 01/54888 Low density paperboard articles 2001.08.02

5) Evaluacién de los requisitos de patentablildad

El artlculo 14 de la Declslén 486 de la Comisidon de la Comunidad Andina
astablece: .
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‘Los Palses Miembros oforgardn palentes para las invenciones,
sean de producto o procedimiento, en todos los campos de la
tecnologla, siempre que sean nuevas tengan nivel inventivo y sean

susceptibles de aplicacién industrial.

En cumplimiento con este articulo, se procedid a evaluar los requisitos de
novedad, nivel inventivo y aplicaclén industrial con el fin de establecer Ila

patentabilidad de la invencion reivindicada en la solicitud en estudio.
a) Evaluacién de novedad

El art. 16 de la Decision 4868 de la Comisién de la Comunidad Andina

establece:

“Una invencién se considerara nueva cuando no esté comprendida
en ol estado de la técnica.” “El estado de la técnica comprenderé
todo lo que haya sido accesible al publico por una descripcion
escrita u oral, utilizacién comercializacién o cualquier otro medio
antes de la fecha de presentacién de la solicitud de patente o, en su
caso, de la prioridad reconocida.”

“Sélo para el efecto de la determinacién de la novedad, también se
consideraré dentro del estado de la técnica, el contenido de una
solicitud de patente en tramite ante la oficina nacional compeients,
cuya fecha de presentacion o de prioridad fuese anterior a la fecha
de preseniacién o prioridad de la solicitud de patente que se
estuviese examinando, siempre que dicho contenido esté incluldo
en la solicitud de fechas de prioridad cuando ella se publique o

hubiese transcurrido el piazo previsto en el articulo 40."

Para la fecha de presentacion de la solicitud colombiana, el documento D1
WO 01/54988, publicado en agosto de 2001, revela completamente lo mismo
que el solicitante presentd para Colombia. Por tanto, no existe novedad alguna

en la presente solicitud.

b) Resumen

En conclusién los requisitos de patentabilidad de la presente solicitud se

podrian ver afectados asl:

° Requisito
N° | Documento Relvindicaclones afectadas que afecta
D1 | WO 01/54988 1-40 Novedad
6) Notificacién

En cumplimiento del articulo 45 de la Dacisidn 4868 de la Comisién de la
Comunidad Andina, se le Indica que dentro del término de sesenta dlas contados
a partir de la fecha de la notificacién de la presente comunicacién debe responder
a la notificaclén. 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.
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Notifiquese el presente oficio conforme a lo dispuesto por el numeral 5.2, literal e)
del capftulo quinto del titulo primero de la Circular Unica N° 10 de 2001

CESPEDES DE VERGEL
Nuevas Creaclones

El anterior requerimiento fue notificado por fijaclén en la lista, de fecha

L2 1, 73

Concepto Técnico N° EXAMINADOR TECNICO EXAMINADOR JURIDICO
Cédigo No. Cédigo No.
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(57) Abstract: The invention provides a low denglty paperboard materisl and sagociated method for use in prodocing sn insulated
comtainer, and is especially well-guited for making cups. The paperboard mmterial comprises & paperboard web including wood
fibers and oxpanded microspheres, snd has a relatively low density ranging from about 6 to about 10 IY3MSF/mil, s relatively high
calipar maging from sbout 24 to shout 35 mil, sad an latemal bond strength of ot least sbowt 3) x 107 fi-Ib!., prefeyyhly at least 100
x 107 t-Iof. For spplicacions such a5 cups the msterial is also coated on one ar both sides wilh a barrier conting, prefersbly low
density polyethylenc, 1o limit liquld penetration into the web. The low density paperboard material of the invention is convestible for
mamfacture of containers, particularly cups, and exhibits insulative properties comparable to higher cost materisls corventionally
used to maka cups. Also, the surface of the low demsity board may have a Sheffield amoothness of 30 SU or greater compared with the
surface smoothness of 160 10 200 SU for conventional cupstock, the latier having been thought necessary for adecuate print qualicy.
However, it has been found that the low density boand exhibits good printability an flexo printing machines despite its relatively
rough surface, which is surprising and bonus effect realized along with the insulative and other properties of the board.
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FIELD OF THE INVENTION

This application is a continuation-in-part of copending provisional
application Serial No. 60/178,214, filed January 26, 2000.

This invention relates generally to the production of articles from low
density paper and paperboard and to insulated articles made therefrom, and in
particular, relates to cups made of low density paper and paperboard.

BACKGROUND AND SUMMARY OF THE INVENTION

Insulated cups and containers are widely used for serving hot and cold
beverages and other food items. Such articles may be made from a varicty of materials
including polystyrene foam, double-walled containers, and multi-layered paper-based
containers such as paperboard containers containing an outer foamed layer. Paper-
based containers are often more desirable than containers made from styrene-based
materials because paper-based materials are generally more amenable to recycling, are
biodegradable and have e surface more accepiable to printing. However, multi-layered
and multi-walled paper-based containers are relatively expensive to manufacture
compared to polystyrene foam-based articles and often do not exhibit comparable
insulative properties. Paperboard containers having an outer foam insulation layer are
generally less expensive to produce than double-walled containers, but the outer surface
is less compatible with printing.

Attempts have been made to improve certain properties of paper by
incorporating expanded as well as unexpanded microspheres within the paper. For
éxample, U.S. Patent No. 3,556,934 to Meyer describes production of paper products
for books, magazines, and the like wherein unexpanded microspheres are incorporated
into a papermaking furnish which is then formed into a web and dried. The
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microspheres expand on drying to produce a sheet said to have improved stiffhess and
caliper. However, the ‘934 patent deals with relatively low basis weight paper not
suitable for insulated container manufacture, makes no mention of use of the product
in the manufacture of paperboard containers having insulative properties, and gives no
teaching as to how such a product could be produced so as to enable use of the product
in fabricating insulative containers such as cups and the like,

Accordingly, there continues to be a need for paper-based materials
which have good insulative propertics and which can be produced on a competitive
basis with polystyrene foam-based articles.

SUMMARY OF THE INVENTION:

The present invention is directed to a low density paperboard material for
use in producing insulated containers such as paper cups. In general, the paperboard
material comprises a paperboard web that includes expanded microspheres and has a
basis weight suitable for manufacturing an insulated container such as a paper cup, in
which case the board preferably has a basis weight ranging from about 200 to about 220
Ibs/3000 ft.2 (3MSF). Low density paperboard according to the invention incorporates
from about 0.25 to 10 wt.% (on a dry basis) expanded micropheres and has a relatively
low apparent density ranging from about 6.0 to about 10 1b./3MSF/mil and a relatively
high caliper ranging from about 24 to about 35 mil. These properties are especially
well-suited for board products used to manufacture cups, particularly cups
dimensioned to contain 16 ounces of fluid (Intemal base diameter = 2 1/4 inches).
However, it is to be appreciated that low density paperboard according to the invention
may find utility in a wide range of applications and product dimensions where
propetties of low density/ thermal insulation are desirable.

In cup applications where the product is intended to contain a liquid, it
is preferred to include on the surface of the board to contact the liquid a barrier coating
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suitable for blocking passage of liquid into the board. A low density polyethylene
coating is preferred for this purpose.

For cups and containers intended for heated fluids, it is generally only
necessary to coat the surface of the board to be used on the inside of the container, and
for chilled fluids (i.e. iced or cold drinks) where outer condensation is an issue, to coat
both surfaces.

For paperboard according to the invention within the aforementioned
ranges of density and caliper destined for cup manufacture, it is preferred that the board
also be formed 50 as 10 exhibit an average (i.e. average of MD and CD) internal bond
strength of at least about 100 x 10-*ft-1bf. This minimum internal bond together with
other board properties is believed necessary in order that the board may be successfully
converted into cup shapes and similar articles without significant adverse effects caused
by the converting operations. Among these adverse effects are so-called “buckles”
which can appear along the height of a cup during the process of cup forming where
polyethylene-coated board develops small ripple-like deformations as a blank is
wrapped around a mandrel to form a cup wall.

Other factors believed to influence development of buckles during
conversion operations include the method of applying the coating onto the board and
the weight of the coating. Thus, for conventional extruded polyethylene coating
conditions (speed and weight) the 100 x 10?ft-1bf minimum average internal bond is
believed necessary for proper conversion. while lowering the extrusion speed by 25
percent below the conventional speed or increasing the coat weight in the neighborhood
of about 50 percent above the conventional weight will ordinarily allow a
corresponding reduction in the minimum avcrage intcrnal bond to about 80 x 107*ft-Ibf.

According to one aspzct of the invention, the uncoated low density board
surface has a roughness substantially higher than conventional cupstock on the

Sheffield smoothness scale which, quite surprisingly, results in comparable print
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quality in a flexo printing operation. Thus, for a typical low density board according
to the invention suitable for cupmaking, the uncoated surface of the board exhibits a
Sheffield smoothness of at least about 300SU and a PPS10 smoothness at or below
about 6.5 microns.

'The low density board of the invention is contrasted with conventional
cupstock which is calendered to provide, among other things, a much higher density in
the order of 11-12 1b/3MSF/mil, 2 much lower caliper in the range of 20 mil, and an
associated relatively smooth surface in the range of from about 160 to about 200 SU
believed necessary for acceptable print quality. This higher density/lower caliper board
has the effect of increasing the thermal conductivity of the board (i.e., decreased
insulation).

In another aspect, the invention provides a method for making a low
density paperboard material suitable for use in producing insulated containers such as
cups. The method includes providing a papermaking furnish containing cellulosic
fibers, and from about 0.25 to about 10 % by weight dry basis expandable
microspheres, preferably from about 5 to about 7 wt.%, forming a paperboard web from
the papermaking furnish on a papermaking machine, and drying and calendering the
web to an apparent density ranging from about 6.0 to about 10.0 1b/3MSF/mil, most
preferably from about 6.5 to about 10.0 1b/3MSF/mil, and a caliper of from about 24
to about 35 mil. most preferably from about 28 to about 35 mil.

In yet another aspect, the invention provides a method for making an
insulated container such as a papsr cup from a paperboard material. The method
includes providing a papermaking furnish containing cellulosic fibers and from about
0.25 to about 10 wt% dry basis expandatlc microspheres, preferably from about 5 to
about 7 % by weight, forming a paperboard web from the papermaking fumish on a
peper machine, and drying and calendering the web to an apparent density ranging from
about 6.0 to about 10.0 1b/3MSF/mil. preferably about 6.5 to about 10.0 1b/3MSF/mil,
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a caliper ranging from about 24 to about 35 mnil, preferably from about 28 to about 35
mil, an internal hond of at least about 80 x 10 f-1bf, preferably at least about 100 x 10"
1 f1-1bf, and a ShefTield smoothness of at or above about 300 SU, and thereafter forming
the web into a container such as a paper cup including the paperboard web at least for
the sidewall portion of the cup.

Paperboard webs made according to the invention exhibit increased
insulative properties compared to conventional single ply paperboard webs and are
significantly less expensive to produce than multi-layered paperboard products or
paperboard products containing 2 fosmed outer coating. The low density pap&board
material may therefore be converted into cups and other insulated containers on
conventional processing equipment with minimal loss in machine speed, and a reduced
tendency to form buckles and other irregularities in the converting operations.

A key feature of the invention is the use of expandable microspheres in
the papermakirg fumnish and a resulting relatively low density/high caliper board
containing the expanded spheres.  Although the presence of microspheres in the
papermaking furnish had been thought o adversely effect physical properties of the
resulting materials for certain end use applications, it has now been found that by
producing the materials according to the invention, the resulting board may be readily
converted into containers such as insulated cups. Without desiring to be bound by
theory, it is believed that suitable insulative paperboard products having strength
properties required for cup converting operations may be produced by significantly
increasing the caliper of the material and decreasing the density (compared to
conventional boatd products) while maintaining a relatively high internal bond.

BRIEF DESCRIPTION OF THE DRAWINGS
The above and other aspects and advantages of the invention will become
further apparent by reference to the following detailed description of preferred

-5.
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embodiments when consicered in conjunction with the accompanying drawings in
which: '

FIG. 1 which is a graphical representation of wall heat flux versus the
amount of time a cup containing 190°F water can be held;

Fig. 2 is a diagrammatic view in perspective of an insulated paperboard
cup made according to the invention;

Fig. 3 is a cross-sectionsl view of a wall portion of a paperboard cup
made according to the invention;

Fig. 4 is a cross-sectional view of a connection between a bottom portion
and a side wall portion of a cup according to the invention; and

Fig. 5 is a cross-sectional view of a top rim wall portion of a cup
according to the invention.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS:

Insulated containers such as cups are widely used for dispensing hot and
cold beverages. Paperboard webs coated with an insulating layer often provide
acceptable insulative properties, howecver, the outer layer is usually a foamed
thermoplastic polymeric layer which raises the cost and is difficult to print. Corrugated
and double-walled paperboard containers also generally provide suitable insulative
properties, but are more complex and cxpensive to manufacture than single ply
containers. Until now, it has been difficult to produce an economical insulated
container made substantially of paperboard which has the required strength for
convertibility, exhibits insulative properties, and contains a surface which is receptive
to printing.

The invention provides an improved low density paperboard material
having insulative properties suitable for hot and cold beverage containers, and which
has the strength properties necessary for conversion to cups in & cup forming operation.

-6-

24



10

15

25

WO 01/54988 PCT/USOIN2TIT?

The low density paperboard material is made by providing a papermeaking furnish
containing hardwood fibers, softwood fibers, or a combination of hardwood and
softwood fibers. A preferred papermaking furnish contains from about 60 to about 80

percent by weight dry basis hardwood fiber and from about 20 to about 40 percent by

weight dry basis softwood fiber.

Preferably, the fibers are from bleached hardwood and softwood kraft
pulp. The furnish also contains from about 0.25 to about 10 percent by dry weight
basis expandable microspheres, preferably in an unexpanded state. Most preferably,
the microspheres comprise from about § to about 7 percent by weight of the furnish on
a dry basis. Other conventional materials such as starch, fillers, sizing chemicals and
strengthening polymers may also be included in the papermaking furnish. Among the
fillers that may be used are organic and in&pnic pigments such as, by the way of
example ounly, polymeric particles such as polystyrene latexes and
polymethylmethacrylate, and minernls such as calcium carbonate, kaolin, and talc.

The production of paper containing expandable microspheres is generally
described, for example, in U.S. Patent No. 3,556,934 to Meyer, the disclosure of which
is incorporated by refcrence as if fully set forth herein. Suitable expandable
microspheres include synthetic resinous particles having a generally spherical liquid-
containing center. The resinous particles may be made from methyl methacrylate,
methyl methacrlate, ortho-chlorostyrene, polyortho-chlorostyrene, polyvinylbenzyl
chloride, acrylonitrile, vinylidene chloride, para-tert-butyl styrene, vinyl acetate, butyl
acrylate, styrene, methacrylic acid, vinylbenzyl chloride and combinations of two or
more of the foregoing. Preferred resinous particles comprise a polymer containing
from about 65 to about 90 percent by weight vinylidene chloride, preferably from about
65 to about 75 percent by weight vinylidene chloride, and from about 35 to about 10
percent by weight acrylonitrile, preferably from about 25 to about 35 percent by weight
acrylonitrile.



10

15

20

25

WO 01/54988 PCT/USO102777

The center of the expandable microspheres may include a volatile fluid
foaming agent which is preferably not a solvent for the polymer resin. A particularly
preferred foaming agent is isobutane which may be present in an amount ranging from
about 10 to about 25 percent by weight of the resinous particles. Upon heating to a
temperature in the range of from about 80° to about 190°C in the dryer unit of
papermaking machine, the resinous particles expand to a diameter ranging from about
0.5 to about 50 microns.

Conventional pulp preparation (cooking, bleaching refining, and the like)
and papermaking processes may be used to form paperboard webs from the fumish.
However, one feature of the invention is that the low density web containing expanded
microspheres is pt:et'embly produced in such a manner as to exhibit a minimum average
internal bond (average of CD and MD internal bond) in conjunction with its decreased
density and increased caliper in relation to conventional paperboard used to make

insulative containers such as paper cups. To this end, those of ordinary skill are aware

‘of various measures that alone or in combination may be taken to increase the internal

bonding strength properties of paperboard webs for a given basis weight. These
include, but are not limited to, increasing the addition of wet and/or dry strength agents
such as melamine formaldehyde, polyamine-epichlorohydrine, and polyamide-
epichlorohydrine for wet strength and dry strength agents such as starch, gums, and
polyacrylamides for dry strength in the furnish, increaging the refining of the pulp, and
increased pressing of the wet web in the press section of the papermachine. In addition
to improving internal bond, increased wet pressing also reduces the moisture in the web
and allows the paperboard to be dried at a faster speed than otherwise possible.
According to the invention, it is preferred that measures be taken
sufficient to maintain a minium average internal bond of at least about 100 x 10 *ft-Ibf,
These measures are preferred, at least in regard to cupstock carrying a conventional

weight of barrier coating applied in a conventional manner on one or both of its
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surfaces. However, the minimum internal bond strength may be relaxed somewhat for
the heavier weight barrier coatings applied at the middle-upper end of the conventional
0.5 to 3.5 mil range of coating thicknesses. For example, at barrier coating thicknesses
above about 1.5 mil a minimum internal bond of about 80 x 107 ft-Ibf is believed
sufficient for acceptable converting performance. Also, reduction in the extrusion
processing speed in the order of about 25 percent aliows relaxation of the internal bond
requirement to about the same minimum level.

Among the various aporoaches for increasing average internal bond, it
is preferred to accomplish the desired increase by increasing the refining the pulp
furnish, increasing the level of internal starch and dry strength additives, the wet
pressing of the wet web during papermaking to a level below sheet crushing, and
increasing the amount of starch and other materials applied to the surface of the paper
web as is done, {or example, at the sizepress.

The inclusion of expandable microspheres in the papermaking furnish in
an unexpanded state has the effect of lowering the apparent density of the resulting
dried board. However, it bas been found that reducing the density of paperboard by
inclusion of expanded microspheres adversely affects the convertibility of the board
into cups and other containers. In accordance with the invention, it has been
determined that low density paperboard products containing expanded micropheres
produced in a relatively narrow range of densities and calipers in conjunction with the
above-mentioned increased internal bond provides the physical properties necessary for
processability in vartous converting operations. Such boards exhibit significantly
improved insulation performance compared to conventional cupstock and double-
walled containers and provide insulstivs propertics comparable to containcrs having
a foamed outel: layer at a much tower cest. For example, low density board according
to the invention has been observed to exhibit an R value in the neighborhood of 0.0752
f*-°F-hre/btu compared to an R value in the order of about 0.03 f2-°F-hrs/btu for

-9.
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conventional cupstock, all the while exhibiting good convertibility properties, print
quality, and other advantages.

Thus, in accordance with one embodiment of the invention, a paperboard
web containing expandable microspheres is dried and calendared on the papermaking
machine to an apparent density ranging from about 6.0 to about 10.0 Ib/3MSF/mil and
a caliper in the order of from about 24 to about 35 mil. As described above, the
resulting web containing expanded microspheres interspersed among the fibers is
preferably produced from a pulp and/or furnish treated in order to cause the web to
exhibit an average internal bond of at least about 80 x 10> ft-1bf for more heavily coated
board (i.e., above about 1.5 mil up to the maximum of about 3.5mil) and at lcast about
100 x 107 fi-Ibf for average for lightly coated board (i.e., from about 0.5 to 1.5 mil).
Paperboard web containing expandev] microspheres and having densitics and calipers
outside these ranges or, if within tham, having an intemal bond below about 80 x 10
ft-Ibf, is not believed to be suitable for use in forming commercially insulated cups.
The upper bound for the caliper is selected to provide paperboard webs which may be
converted into cups' on existing cup-making equipment with only minor or no
modifications to the machines. '

In terms of other physical properties needed for cup manufacture, low
density paperboard webs according to the invention also preferably have 2 minimum
tensile strength as determined by Tappi Standard Test T of about 30 1bf/in, a minimum
value for the average CD stretch of the subsirate as determined by Tappi Standard Test
T494 of about 3.3 percent.

It is an additional feature of the invention that the low density board has
a roughness of at least about 300 on the Sheffield smoothness scale, while exhibiting
comparable print quality in a flexo printing operation. The printability of the board is
quite unexpacted since conventional board such as cupstock is ordinarily calendered
down to a caliper of about 20 mil in order to achieve a surface smoothness (uncoated)

-10-
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generally in the order of from about 125 to about 200 SU (from a pre-calendered
smoothness in excess of 400 SU) believed necessary for acceptable print quality.

Thus, in calendering the board of the invention down to a caliper ranging
from only about 24 to about 35 mil (preferably from about 28 to about 35 mil) and a
density of from about 6.0 to about 10 Ib/3MSF/mil (preferably from about 6.5 to about
10 1b/3MSF/mil} leaving a relatively rough surface having a Sheffield smoothness
(uncoated) of about 300 SU or higher (ordinarily from about 320 to about 350 SU) and
a PPS10 smoothness less than about 6.5 microns, a surprising bonus effect is observed
in terms of printability over and above the insulation value and convertibility of the
board for cup manufacture. Without being bound by theory, it is believed the
printability of the board is attributable to its relatively high compressibility, which
enables improved performance on flexo printing machines.

As mentioned previously. board made according to the invention is
especially well-suited for making cups that require good thermal insulation properties.
Such cups are ordinarily made with cupstock that includes a barrier coating on one or
both sides. Cups designed for hot beverages such as coffees, soups, and other heated
matcrial generally require a coating cnly on the inside surface, so cupstock according
to the invention for making these products may be barrier-coated only on one side, with
the other side often carrying printing indicia/ designs applied directly to its surface. In
the assembled cup, the coated side is arranged interjorly.

Cups designed for cold beverages are ordinarilv made from cupstock
coated on both sides and any printing is applied to one of the coating layers.
Accordingly. cupstock according to the invention for making these products may be
barrier-coated on both sides, with the non-printed side arranged interiorly. In cups
carrying chilled heverages, the exterior barrier coating helps prevent any condensation
forming on the outside from penetrating and possibly weakening the board substrate.

Any suitable barrier coating may be used to complete the product for

-11-
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conversion into a thermally insulated container such as a cup. Although low density
polyethylene coatings are used for many such products and are preferred for use in the
invention, natural and synthetic chemical systems such as starch-based coatings and
polyvinyl alcohol-based coatings may also be used as well as pigmented coatings
containing inorganic or organic pigments such as clay, carbonate, and latexes, so long
as they provide sufficient barrier or other properties for the intended application. The
coating(x) may be applied by conventional means, and in the case of polyethylene may
be applied to the low density board surface by an extrusion lamination or by laminating
a pre-formed film. The thickness of the coating may generally range from about 0.5
to about 3.5 mil, and is preferably about 1.5 mil on the inside surface of the container
or cup and about | mil when used on the outside surface.

As a specific and especially preferred low density board product
accarding to the invention, a low density paperboard material comprises a paperboard
web which includes expanded microspheres and has an apparent density of 7.0
Ibs/3000£t%/mil, a caliper of 28 mil, Sheffield smoothness of at least 300 SU, PPS10
smoothness of 6.5 microns or less, tensile strength (cross direction) of 30 1bffin, and an
internal bond (cross-direction) of 90 x 10*ft/Ibf/mil. This board has a basis weight of
2001b/ 3000ft? and the microspheres constitute 5 to 6 wt.% dry basis of the web. A low
density polvethylene is extrusion laminated to one or both sides of the web in a
thickness of about 1.5 mil. The resulting low density paperboard material is convertible
into cups without significant problems and exhibits and R value in the order of 0.07 f2-
°F-hrs/btu.

Again, it is to be appreciated that low density board according to the
invention may be used to make a range cfnotential products including, but not limited
to, cups and cther paperboard containers formed to hold warm, hot, or cold material
where there is a need for insnlation and at lcast short-term barrier properties. Also,
when used to make cups (a primary intended application), the bottom section is

-12-
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normally a flat separate piece and may or may not be formed from low density
insulated board made according to the invention, depending on economics and other
factors.

Also, in forming cups it is a commercial reality that some conventional
packaging machinery is designed to accommodate the use of only a narrow range of
board calipers. Because insulated board according to the invention may be thicker than
standard cupstock (for a given basis weight), the increased caliper may cause
manufacturing issues potentizlly requiring new or modified tooling. The present
invention may to used to advantage in these situations by exposing a portion of the
paperboard (generally after having been cut to form a blank) to relatively high pressures
(approximately 200 psi or greater), which will permanently compress the portion of the
board allowing it to be used in conventional tooling.

An example is the sidzseam of a package or cup. At a given basis weight
the insulated board of the invention may have a significantly higher caliper than a
standard board, creating a sideseam which may be too thick for some conventional
converting applications. By exposing the side seam pottion of the blank or the formed
carton to high pressures, the thickness may be reduced to at or near conventional board
caliper levels (generally about 20 mil). This processing step is generally referred to in
the art as “crimping” and may be considered a pretreatment of the finished low density
board (i.e., board that has been cnated) to facilitate its use in forming cups and other
paperboard containers having one or more lap seams.

The same sort of crimping operation may be performed on the portion of
the blank to be used to make the rim cfa cup or tub type of container to reduce the final
rim thickness. This has the advantuge of improving aesthetic appearances with a
smaller diameter rim or allowing uss of existing lids on a cup or tub container made of
insulated board. The rim consists of an edge of the package being rolled into a
cylinder. This is typically a 360 degree “wrap of the board.

-13-
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It is also to be: noted that the minimum rim cylinder diameter is typically
a function of the board thiclmess. Thus, for a conventional cup manufacturing process
the rim diameter (the diameter of the cylinder form taken by the rolled-over part of the
blank that forms the rim encircling and forming the top edge) is ordinarily about 7
times the board caliper. If the top portion of the rim is crimped to reduce the caliper,
the diameter of rim cylinder may also be reduced. The portion of the blank that will
form the rim may be crimped to reduce its entire diameter, or it may be crimped with
a series cf parallel scopes which will aid deformation.

The same crimping technology may be applied to sideseams after they
are formed to reduce their overall thickness.

Further aspects, advantages and features of the invention may be seen by
way of the following non-limiting examples. In these examples, the paperboard with
a LDPE coating was used to form the sidewall blank for the cups on a cup-making
machine, the cups having a sidewal! seam. In the tables, the basis weight is of the
paperboard itself without the polyethylene coating, which ordinarily adds in the
neighborhood of about an additional £ to 20 percent to the overall weight of the
paperboard when, for example, LDPE material is extrusion laminated to one surface
of the board at about 1.5 mil thickness.

_ Example |
In the following example, samplcs of low density board containing
microspheres were produced. and cnnipamd to a sample marked “control” which
contained no microspheres. Expandable microspheres used in the furnish are available
from Expancel, Inc. of Duluth, Geozgia of under the trade name E).G’ANCEL. The
targeted caliper for the samples was 19 mil to simulate conventional cupstock calipers.
After producing the hoards, they were taken off-rnachine to an extruder and extrusion

-14-
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coated with low density polyethylene at a rate of 14 1bs/3MSF to provide a barrier
coating on one side having a thickness of about 1 mil. All of the samples except
Sample D contained the polyethylene coating. Sample D had insufficient strength and
was too brittle to be extrusion coated with polyethylene. The polyethylene-coated
samples were converted to 16 oz. cups on a8 commercial cup machine. The insulative
properties of the cups were determined by measuring the time a person could hold a
cup filled with hot water having a temperature of 190°F. Relevant properties of the low

density board samples are given in Table 1.

PCT/USO1R27T?

Teble 1

Properties Control | Sample | Sample | Sample | Sample | Sample

A D E G M
EXPANCEL micraspheres (btor) ) 60 240 603 100 100
Dry Strength additive (Ibon)' ) 0 0 40 40 40
Basis weight (1/3MSF) 16 173 196 179 140 139
Caliper (mil) 210 184 | 850 | 224 190 | 210
Density (Ib/3MSF dry basis) 103 | 94 2.3 3.0 74 6.6
Stretch at Peak (%), MD 193 | 241 123 1.74 | 201 1.76
Stretch at Peak (%), CD 403 | 483 | 4352 | 440 | 4m3 | 41
Tensile Strength (1offin). MD 720 | 685 | 217 | 523 | 455 | 382
Tensile Strength (>ffin). CD 455 1 32 | 115 | 33 262 | 230
Wet Tens:l: Strength (Ibffin), MD 4.03 7 328 | 305 | 196 | 287 | 264
Wet Tensile Strength (Ibffin), CD | 280 | 206 i.31 2.14 1.51 1.58
Inernal Bond (1°E*R-1bf), MD | o8 j;—94 43 77 90 96
Intemnal Bond (1*E>tt-Ibf), CD | 2 T m 50 78 79 86
Internal Bond (1B, AVG | m0 | w85 | 400 | 773 | ss | oo
ShefTield Srnoothness (SU), FS 285 275 478 300 31l 327
Sheffield Smoothness (SU), WS | 206 ' 277 478 310 312 328

' The dry smength additive was an enionic polyacrylamide sold under the trade
designation ACCOSTRENGTH availeble froin BAYER of Leverkusen, Germany.
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Cobb (g/m?), FS ilo 3o 14.7 23.0 211 20
Cobb (g/m?), WS 53.0 25.7 14.7 230 20 203
Taber Stiffness (gf-cm), MD 203 19 704 168 104 115
Taber Stiffness (gf-cm), CD Hi 664 443 883 42.6 4383
Tear strength (gf), MD 456 430 387 499 304 326

- Tear strength (gf) 448 491 518 496 370 320
ShefTicld Permeance (units/in.?) 247 436 3580 688 1190 1240

Of the foregoing samples, Sample G exhibited notably good insulative
properties. The average time a person could hold a cup made from sample G was 29
seconds compared to 11 second for the control sample. While Sample G had excellent
insulative properties, the lower basis weight of the board resulted in lower stiffness and
consequently a cup made with the board 2ad lower rigidity. Rigidity is an essential
attribute for cups, accordingly it was necessary to improve the stiffness of the cupstock.
Sample M having a density of 6.6 Ibf[3MSFAnil and an average internal bond strength
of 91 x 10 ft-Ibf could be processed on an extrusion line and converted to cups. The
stiffness of the board was somewhat improved over the stiffness of Sample G. Sample
M also had better insulative performence than the control sample, the latter having a
density of 10.3 1b/3MSF/mil.

The internal bond of sample M was somewhat below the preferred
internal hond of at least about 100 » 10 1b/IMSF/mil, but still was able to be
converted. However, as mentioned cartier this somewhat lower internal bond may be
deemed acceptabie when extruder speed is reduced and/or the weight of the barrier
coating is increased.

The density of Sample D was too low for web handling processes. The
density of Sample D was 2.3 Ib/3MSF/niil and the average internal bond strength was
49 x 10° ft-Ibf. This bond strength was found to be too low for the web to be processed

in an exfrusion coeter or to be used in a cup forming operation.
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The apparent thermal conductivity of the low density boards was
measured by the Guarded Heat Flow Method (ASTM C177). The results showed an
essentially linear relationship between density and conductivity with the higher density
boards exhibiting higher conductivity (i.e., lower thermal insulation). Graphing the
data, it was determined that the relationship between conductivity and density for the
boards tested may be expressed by the following equation:

Thermal Conductivity (1*-°F-hrs/btu) = 0.494 x Density
(1b/3MSF/mil) + 0.313 (fi2-°F-hrs/btu)
Example 2

In the following example, two different low density board stocks were
made having densities in the range of from about 6 to about 10 Ib/3MSF/mil and from
furnish containing expandable microspheres. The board stock thus made was converted
to 16 oz. cups. The physical properties of the board stock are shown in Table 2. All
of the samples in Table 2 were coated with low density polyethylene on an extrusion
line and printed on an aqueous flexo press. The coating was applied to one side of the
board at about 20 mil and the printing was applied to the other side.

The coated board indizated as Sample 19 was converted to cups on a
commercial machine with existing tooling. The board indicnted as Sample 32 was
converted to cups using prototype taoling on a commercial cup machine. The rims of
the cups formed using the prototypc tooling were only partially formed. Modification
of the tooling will cnable completely formed cups.

Tahle 2
Properties Control | Sample 27 | Sample 19 | Sample 32
Softwood fiber (wt.%) 30 30 30 30
Hardwood fiber (wt.5%) 70 70 70 70
Wet end Starch (Ibvion) 10 10 10 10
ACCOSTRENGCTH (ib'ton) 58 6.3 6.8 68
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EXPANCEL microsphere dosags. {th/ton) 0 106 114 120
Refiner (HPDT/on) 38 4.1 4.1 4.1
Basis weight (I/3MSF dry basis) 218.7 2359 143.2 211.4
Caliper (mil) 18.71 26.97 1821 3022
Density (I/3MSF/mil) 11.69 8.75 7.86 699
Internal Bond (1.¢ft-Ibf), MD 112 141 88 98
Intemal Bond (1.e?ft-1bf), CD 113 124 88 107
Taber Stiffness (gf-cm), MD 240 370 139 366
Taber Stiffness (gf-cm), CD 31 - 30 -
Instron Stretch at Peak, 3%, MD 1.79 1.49 1.74 136
Instron Swetch at Peal, %, CD 431 4.79 5.77 4.59
Instron Tensile Strength, (Ibffin), MD 98.9 T2.1 55.5 56.6
Instron Tensile Strength, (Ibffin), CD b 499 39.8 32.1 32.1
Instron Young's MOE, 1E+3 (Ibffin?), MD T 596 321 348 225
Instron Young's MOE, 1E+3 (Ibffin?), CD L 126 139 83.1
Roughness (Sheffickl Units), FS NS 297 297 305
Roughnes; (Sheffield Units), WS [ 328 353 324 333
Brightness, Directional (GE, %), F$ | 789 $0.5 81.8 819
Brightne:s, Directional (GE, %), WS 786 79.9 82.1 81.1
Alr Permeance (Sheffield) (unita/in®) 319 377 858 851
Alr Resistence (Gurley, s/100¢c) 26.5 21.0 8.4 8.8

Of the foregoing samples, Sample 32 exhibited notably good insulative
properties. The average time a person could hold a cup made from Sample 32 was 37
seconds compared to 1 1 second for the control sample. Furthermore, the relatively high
stiffness of the board of Sample 32 as indicated in the table resulted in suitable rigidity
compared to standard bosrd. The stiffness of Sample 32 was significantly greater than
the stiffness of any of the samples of Example 1.

The insulative propesties of a cup made from paperboard cup stock was
determiried by meesaring the sidewall temperature of a cup containing a hot liquid. A
maximum value cf sidewall temperature for a cup containing a hot liquid is typically

specified for an insulated cup. The senscry perception of heat is dictated by skin tissue
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exposed to the hot cup sidewalls for a period of time. Tissue temperature is a function
of the heat flow to the tissue from the cup and the internal heat dissipation within the
tissue. The heat flow to the tissue is 2 combination of several factors including the
thermal propenties of the board, the tempcrature of the liquid, and the contact resistance
between the tissue and the outer wall of the cup. The cup rigidity and surface
roughness (i.e. texture) is also believed to contribute to the sensory perception of heat
by influencing the effective contact area between the cup sidewalls and the tissue.

Fig. 1 is a graphical renresentation of the wall heat flux over time for the
cups containing 190°F water. The data shown in Fig. 1 was collected by applying
pressure on the flux sensor. In the figure, Curve A is a cup made with Sample 32
(Table 2), Curve B is a cup made according to U.S. Patent No. 4,435,344 to lioka
containing an outer insulating layer, Curve C is a conventional double-walled cup, and
the Control curve is a conventional single-walled non-insulated cup.

It is believed the data for Fig. 1 represents a relatively accurate
measurement of heat flowing to tissue for cups being held under normal holding
pressure. At the point excessive heat was perceived, data collection was terminated.

As shown by the curves of Fig. 1. a cup made with the paperboard of
Sampie 32 (Curve A) exhibited comparable thermal insulative properties to cups made
according to (J.S. Patent No. 4,435,344 1o lioka (Curve B). In this regard, it is noted
that the Curve B cups were produred by cosating the outer wall of a cup with a
thermoplastic resin which is subsequently foamed. However, the process for producing
the Curve B cups requires additional capital equipment for the conversion and the
thermoplastic coating adversely affects print quality and the hand-feel of the cups. In
contrast, cups made using the paperboard stock of Sample 32 had no extemnal
thermorlastic coating (the coating was anly on the interior surface) and an appearance

and feel similar to that of conventional paper cups. The Sample 32 cups also exhibited
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better thermal insulative properties than the conventional double-walled cup of Curve
C.
Example 3

In the following examplic, eight low density board stocks were made
having densities in the range of from about 6 to about 10 Ib/AIMSF/mil and from furnish
containing expandable microspheres. The board stock thus made was converted to 16
oz cups. The physical properties of the board stock are shown in Table 3. All of the
samples in Table 3 were coated with low density polycthylene on an extrusion line and
printed on an aqueous flexographic press. ‘The coating was applied to one side of the
board at about 1.5 mil and the printing was applied to the other side directly on the
paper surface.

Samples P1 and P2 were manufactured on a pilot papermachine and
extruded on a pilot extruder whereas samples C] through to C5 were manufactured on
a commercial papermachine. In both cases, the papermaking furnish used to produced
these samples contained a blend of hardwood and softwood pulps and wet-end
chemicals, such as starch and dry strength additives, and a suitable amount of
expandable microsphercé to achieve a range of board densities. In each case, the
refining cnergies and level of wet-end chemical addition was varied to achieve a range
of intemal bond strengths. Following polyethylene extrusion and conversion into cups,
the samples were inspected and rated for the degree of MD buckling or wrinkles, which
are a measure of the converting potential of the coated board. Samples with a severe
degree of buckling would be unsuitable as a commercial product.

Table 3
Samplc Sample Ssmple Sample Sample Sample Sample
ID Pl P2 1 Q2 C3 Cs Cs
MD Buckling Severe Mone Severe Medivm  None Nome None
Caliper, mil 29 333 3135 285 302 270 286
Basis Weigit (Ib/3MSF) 187 331 202 196 m 236 iy
Weight Percent of EXPANCEL, 6.0 20 6.0 6.0 6.0 30 40

%)

-20 -



10

15

20

25

30

WO 01/54988 PCTIUS01/02777

Apparent Density, (Ib3MSF/mil) 5.68 991 640 6.89 6.98 8.75 8.11

Internal Bond, 74 147 15 83 99 131 98
(1E-3 fi*lby), MD
Internal Bond, 7 15) 75 81 103 134 101
(1E-3 f*Ib), CD

Sheffield Smoothness (SU), FS 352 297 313 304 s 297 204
ShefTield Smoothness (5U), WS n 336 308 284 305 353 286
Taber Stiffness (g *cm), MD n 637 355 353 366 370 436
Taber Stiffoess (x,*cm), CD 128 400 136 125 129 146 163

Samples Pl and C1 illustrate the condition wherein the internal bond
strength is below the minimum of 80 x 107 1b/3MSF/mil. For these conditions, the
samples showed severe MD buckling, indicating that they would not be suitable as a
commercial product. Sample P2 illusirates the case where the density of the board is
significantly lower than normal paperboard used in the production of cups but
because cf its high internal bond strength the product does not exhibit MD buckling.
Sample C2 shows some degree of buckling because its intemal bond strength of 81
x 1072 Ib/3MSF/mil is at the lower limit of the preferred range of internal bond
strength. Samples C3, C4, and C$ illustrate the preferred levels of density and
internal bond strength.

Samples P1 and CI illustrate the condition wherein the polyethylene
has a caliver of about 1.5 mil and the: intemal bond strength is below the minimum
of 80 x 107 {b/3MSF/mil. For these canditions, the samples showed severe MD
buckling, indicating that they would not be suitable as a commercial product.
Sample P2 illustrates the case where the density of the board is significantly lower
than normal paperboard used in the production of cups but because of its high
internal bond strength the product does pot exhibit MD buckling. Sample C2 shows
some degree of buckling because its interna! bond strength of 81 x 107 1b/3MSF/mil
is at the lower lirrit of the preferred range of intermal bond strength. Samples C3,
C4, and C5 illustrate the preferred levels of density and internal bond strength.
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Sample C6 illustrates how an increase polyethylene coat weight in the order of
about 20 percent can compensate for the low internal bond strength.

The foregoing examples demonstrate that within the apparent density
range of about from about 6 to about 10-1b/3MSF/mil and calipers ranging from
about 24 to about 35 in conjunction with a relatively high internal bond above at
least about 80 fi-Ibf the physical propertics of the low density board are suitable to
enablc processing of cupstock to make insulated cups.

Cups are typically shipped in sleeves of 50. In order to prevent the
cups from interJocking in the slesve, the cup is ordinarily designed so that the outer
bottom edge of one cup rests on the inner bottom of the cup below it. This
requirement along with the desired interior volume of the cup and the aesthetic
needs of the cup place additional constraints on the allowable board thickness. For
example, it is preferable that the caliver of the basestock for 16 ounce cups not
exceed about 35 mil. Accordingly. the upper limit of caliper for a 16 ounce cup is
preferably about 32 mil.

In the web forming prozess, webs containing the expandable
microspheres wers preferably pressed to a higher solids content than webs which do
not contain the microspheres.

Once the web is pressed and dried it is calendared to a thickness which
provides the desired density/catiper within the ranges set forth for low density board
according to the invention. The calendaring machine may be a conventional multi-
roll calender, but is preferably 2 heated extended nip, long nip, or shoe nip
calendaring machine which provides ar improved microsmoothness at an extended
dwell tirne and reduced pressure. Accordingly, the calendaring machine may
contain one or more extended nips having a dwell time in the range of from about 2
to about 10 microseconds and a peak nin pressure of less than about 1200 psi.
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With reference to Figs. 2-5, one embodiment of a cup 10 made with the
low density insulated paperboard material of the invention is illustrated in the form
of an inverted truncated cone. The cup 10 includes a generally cylindrical wall
portion 12 having a vertical lap scam 14 joining the end edges 16 and 18 of a
paperboard web forming the wall portion 12. The end edges 16 and 18 may be
affixed to one another using conventional methods such as adhesives, melt-bonding
thermoplastic coatings thereon or other means known in the art. The cup 10 also
includes a circular, rolled rim 20 and a separate substantially circular bottom portion
22 which is attached and sealed to the wall portion 12 along the periphery thereof.
Fig. 4 described below illustrates a method for attaching the boitom portion 22 to
the wall portion 12 and Fig. 5 illustrares a rolled rim 20 of & cup according to the
invention.

As seen in Fig. 3, the wall portion 12 of the cup 10 is made from a low
density insuiated paperboard materiel accardiné to the invention which contains
expanded microspheres 24 dispersed within the fibrous matrix of the paperboard.
The microspheres 24 are preferably substantially hollow and provide insulative
properties to the wall and bottom portions 12, 22 of the cup 10. However, bottom
22 may be a conventional coated board material in order to improve the economics
of the product, since heating of the botiom is not generally an issue as the cup is not
typically held by a uscr on the bottot.

Because of the increased calip=r of the paperboard material used to
form the wall and bettom portions 12, 22 of the cup 10, modifications to the
converting equipment and/or the board itself may be necessary to achicve the folds
and rolls required for assernbling the cup portions together. Pretreatment measures
of modifying the caliper of portions of the hoard (i.. “crimping™) have already been
described above in order to facilitate conversion/assembly of the cups.
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As seen in Fig, 4, the bottom end 26 of the wall portion 12 is folded
along fold seamn 28 to provide a generally V-shaped pocket 30. End 32 of the
bottom portion is folded along seam 34 to provide a substantially right angle flap 36
(which may be crimped in a pretreatmen: step) received in the pocket 30. The flap
36 may be sealed in the pocket 30 in a similar manner to the formation of seam 14
described above.

Circular top end 38 of well portion 12 (which may be crimped in
preireatment step) is preferably rolled as shown in Fig. 5 to provide a circular, rolled
rim 20. Tooling required to form rolled rim 20 may also need to be modified
because of the increased caliper of the peperboard material used to make. wall
portion 12, especially if top end area 33 used to make the xim 20 is not crimped or
compressed in a pretreatment step. Rolled rim 20 provides reinforcement to the
upper portion of the cup in order to maintain a substantially open cup for retaining
liquids, to limit dripping, and to provide a more comfortable edge from which to
drink.

It will again be apnreciated that the interior and, optionally, the exterior
of the cup 10. may contain conventionz] barrier coatings to reduce the porosity of
the cup so that liquids will not soak into the paperboard substrate of the wall and
bottom portions 12, 22. The coatings may be one or more [avers of polymeric
materials such as polyethylene (preferably low density). EVOH, polyethylene
terephthalate, and the like which are conventionally used for such applications.

The foregoing description of certain exemplary embodiments of the
present invention has been provided for purposes of illustration only, and it is
understond that numerous modifications or alterations may be made in and to the
illustrated embodiments without departing from the spirit and scope of the

invention.
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WHAT IS CLAIMED I8:

1. A paperboard material useful in the manufacture of paperboard
containers such as paper cups comprising a paperbosrd web including wood fibers
and expaaded microspheres dispersed within the fibers and having an apparent
density of from about 6.0 to about 10 Ib/3MSF/mil and a caliper of from 24 to about
35 mil with an internal bond of at least abont 80 x 10 ft-1bf.

2. The paperbord matevial of claim 1 wherein the density of the web
is at least about 6.5 1b/3MSF/mil ard the caliver of the web is at least about 28 mil.

3. The paperboaxd materiz2! of claim 2 wherein the average bond of the
web is at t2st about 100 x 10 ft-1bf.

4. The paperboard of claim 1 wherein the average internal bond of the
web is at least about 100 x 107 R-12f .

5. The naperboard ~f elaira 1 wherein the average internal bond of the
web is at 12ast about 39 x 107 @-1b%,

6. The paperocard mate-is! of claim J firther comprising a barrier

coating on at least cne nf the surfa:es of the web.

7. Tha paverboard materia’ of claim 6 wherein the barrier coating is

present only an 2 surface of the web to he placed interiorly of a cup.

8. The papetboard materie’ of claim 6 wherein the barrier coating has

an average thickness of from abont 0.5 to about 3.5 mil.

-25-
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C-I-P of U.S. Application 60/178,214
9. The papert-oard material of claim 6 wherein the barrier coating
comprises a coating material sejected from tne group consisting of polyethylene,
EVOH, and polyethylene terephthalate having an average thickness ranging from
about 0.5 to about 3.5 mil.

10. The paperboard material of claim 6 wherein the barrier coating
comprises a low density polyethylene having an average thickness of from about 1
to about 3 mil.

11. The paperboard material of claim 6 wherein a barrier coating is
present on both surfaces of the web.

12. The paperboard material of claim 1 wherein the web has a
Sheffield smoothness of at least about 300 SU.

13. The paperboard material of claim 1wherein the web has a surface
with a Sheffield smoothness of at least about 300 SU and the material contains
printing directly on the surface.

14, The paperboard material of claim 1 wherein the web has a surface
with a Sheffield smoothness of at least about 300 SU and a PPS10 smoothness of

about 6.5 microns or less and carries printing on the surface.
15. The poperboard material of claim 1 wherein the cellulosic fibers in

the web comprise from about 20 to about 40% by weight dry basis softiwood fibers
and from about 60 1o about 80% by wejght dry basis bardwood fibers.

-26-
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16. The paperboard material of claim 1 wherein the expanded
microspheres in the web comprise synthetic polymeric microspheres and comprise
from about 0.25 to about 10 wt.% of the total weight of the web on a dry basis.

17. The paperboard material of claim 1 wherein the expanded
microspheres in the web comprise synthetic polymeric microspheres and comprise
from about § to about 7 wt.% of the total weight of the web on a dry basis.

18. A paperboard material useful in the manufacture of insulated
containers such as cups which comprises a paperboard web including wood fiber
and from about 5 to abont 10 wt.% dry besis expanded synthetic polymer
microspheres based on the total weight of the web dispersed within the fibers, an
apparent density of from about 6.0 to about 10 Ib/3MSF/mil, a caliper of from about
24 to about 35 mil, an average internal bond of at least about 80 x 10 fi-1bf, a
Sheffield smoothness of about 300 SU or greater, and a barrier coating having a
thickness of from about 0.5 to about 3.5 mil on at least one surface of the web.

19. The paperboard materia! of claim 16 further comprising printing

applied directly o at least one surface of ithe weh.

20. An assembled paper container which comprises a sidewall and a
bottom sealably joined together wherein the sidewal! is provided by a paperboard
material which comprises a paperhoard web including wood fiber and from about 5
to about 10 wt.% dry basis expanded synthetic nolymer microspheres based on the
total weight of the web dispersed within the fibers, an apparent density of from
about 6.0 to about 10 Ib/3IMSF/mil, a caliper of from about 24 to about 35 mil, an
average internal bond of at least about 80 x 10 fi-1bf, a Sheffield smoothness of
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about 300 SU or greater, and a barrier coating having a thickness of from about 0.5

to about 3.5 mil on at least one surface of the web.

21. An assembled paper cup which comprises a sidewatl and a bottom
scalably joined together wherein the sidewall is provided by a paperboard material
which comprises a paperboard web including wood fiber and from about 5 to about
10 wt.% dry basis expanded synthetic polymer microspheres based on the total
weight of the web dispersed within the fibers, an apparent density of from about 6.0
to about 10 1b/3MSF/mil, a caliper of from about 24 to about 35 mil, an average
internal bond of at least about 8G x 107 f-1bf, a Sheffield smoothness of about 300
SU or greater, and a barrier coating having a thickness of from about 0.5 to about
3.5 mil on at least one surface of the web.

22. A method for meking a low density paperboard material suitable
for use in producing en insvlated container such as a cup comprising providing a
papermaking furnish containing cellulosic fibers and from about 0.25 to about 10 %
by weight dry basis expandable microspheres, forming a paperboard web from the
papermaking furnish, drying the web, and calendaring the web to a caliper of from
about 24 to about 35 mils and a density ranging from sbout 200 to about 220
Ib/3MSF.

23. The method of claim 22 wherein the density of the web is at least
about 6.5 Ib/3MSF /mil and the caliper nthe web is at least about 28 mil.

24. The method of claim 23 wherein the internal bond of the web is at
least about 100 x 10 f-Ibf.
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25. The method of claim 22 wherein the internal bond of the web is at
least about 100 x 107 fi-1bf,

26. The method of claim 22 wherein the internal bond of the web is at
least about 80 x 10 f-Ibf,

27. The method of claim 22 further comprising applying & barrier
coating on at least one of the surfaces of the calendered web.

28. The method of cleim 27 wherein the barrier coating is present only

on a surface of the web to be placed interiorly of a container.

29. The method of claim 27 wherein the barrier coating has an average
thickness of from ahout 0.5 to about 3.5 mil.

30. The method of cleim 27 wherein the barrier coating comprises a
coating material selected from the group consisting of polyethylene, EVOH, and

polyethylene terephthalate having an average thickness ranging from about 0.5 to
about 3.5 mil.

31. The method of claim 30 wherein the barrier coating comprises a
low density polyethvlene having en average thickness of from about 1 to about 3

32. The method of claim 27 wherein a barrier coating is present on
both surfaces of the web.
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33. The meth¢«d of claim 22 wherein the web exhibits a Sheffield
smoothness of at least about 300 SU.

34. The method of claim 22 wherein the web is calendered so as to
exhibit a Sheffield smoothness of at least about 300 SU and the method further
comprises printing directly on the surface.

35. The method of claim 22 further comprising printing directly on a
surface of the web to be positioned on the exterior of the container and wherein the
surface that carries the printing exhibits a Sheffield smoothness of at least about 300
SU and a PPS10 smoothness of about 6.5 microns or less.

36. The method of claim 22 wherein the furnish comprises from about
5 to about 7 wt.% dry basis expandable micraspheres.

37. A method for making an insnlated paperboard-based cup having a
sidewal] and a bottom which comprizes providing a paperboard material comprising
a paperboard web including from about 0.25 to about 10 % by weight dry basis of
expanded polymeric microspheres, a caliper of from about 24 to about 35 mils, an
apparent density of from about 6.5 to about 10 1b/3MSF/mil, an internal bond of at
least about 80 x 10-*fi-1bf, and a Sheffield smoothness of at least about 300 SU, and
a barrier coating on at least one surface of the web having a thickness of from about
0.5 to about 3.5 mil, forming at least the sidewall of the cup from the web with a
surface of the web containing the barrier coating facing interiorly of the cup and the
other surface of the web facing exteriorl of the cup, and sealably joining the
sidewall to the bottom.
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38. The method of cleirn 37 wherein the web has barrier coatings on
both of its surfaces facing interiorly and exteriorly of the cup.

39. The method of claim 38, wherein the web has printing on the
barrier coating on the surface positioned exteriorly of the cup.

40. The method of claim 37, wherein the web has a barrier coating

only on its surfece facing interiorly of the cup and the web has printing on its
surface facing exteriorly of the cup.
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SUPERINTENDENCHA DE NDUSTRIA Y COMERCIO y
RADICACION: 2-64049 EDICTO No. 4954 953
LA SECRETARIA GENERAL AD-HOC
HACE SABER:

Que esta Superintendencia profirié Resolucién No. 4721 de 27-FEB-2008. Que o contsnido de la parte resolutiva es como sigue: El
Superintendante de Indusiria y Comercio.

RESUELVE

ARTICULO PRIMERO: Negar el priviegio de petenia de invenciin para a solictud
comespondients a “"ARTICULOS DE CARTON DE BAJA DENSIDAD",

ARTICULO SEGUNDO: Nottficar- personaiments el contanido de la presants resoluciin
i doctor Ramiro Castro Duque, o a quien haga sus veces, on sy calidad de apoderado de
Iniemational Paper Company., entregéndole copia cis ka misma,, advirtidndole que contra alla
procade e recurso de rapoaiién interpuesto ante el Superintendente de industria y
Comarcio, gl momento ds la notficecién o dantro de los 8 dias hdbles sigulantes a ella

NOTIFIQUESE Y CUMPLASE
Dade en Bogotd, D.C.,alos 27 FER 2005

EL SUPERINTENDENTE DE INDUSTRIA Y COMERCIO,

Para nolificar 2 loa Inierssados, se fia 6l EDICTO en lugar vialble a! publicc en la SUPERINTENDENCIA DE INDUSTRIA Y
COMERCIO, por el tdrmning de (10) diez d en contados & partir de lae 8:30 a.m. de hoy.

Secretaria General Ad-Hoc 24-MAR-20 Ests adicio sa desflja hoy 08-ABR-2008 a las cinco (5:00 p.m.)

Secreteria General Ad-Hoc

EDICTO No. 4884



