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LOW DENSITY PAPERBOARD ARTICLES
FIELD OF THE INVENTION

15

25

This application is 8 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 end to insulated articles made therefrom, and in
particular, relates to cups made of low density peper 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 variety of materials
including polystyrene foam, doublo-walled containers, and mulil-layered paper-based
mtlinmnwhuplpuboudmuimemhﬁnglnmﬁﬂﬂ:medhym Paper-
based containers are ofien more desirable than containers made from styrene-based
materials because paper-based materials are generaily more amenable to recycling, are
biodegradshlc and have a surfiace mare acceptable to printing. However, multi-leyered
and multi-walled peper-besed containers are relatively expensive to manufacture
compared 10 polystyrene foam-based articlcs and often do not exhibit comparable
insulative properties. Paperboard containers having an outer foam insulstion Isyer are
gecserally less expensive toproduce than double-walled contsiners, but the outer surface
is less compatible with printing.

Attemnpts have been made to improve certain properties of paper by
incorporating expanded as well as unexpanded microspheres within the paper. For
Example, U.S. Patent No. 3,556,934 to Meyer describes preduction of paper products
fior books, magazines, and the like wherein unexpanded microspheres ace incorporated
into a papermaking furnish which is then formed into a web and dried. The

-1-

o &



b

Q7/22/02 MON 14:58 FAI 888 8523 4478 LUEDERA ,NEELY.A& GRAHAN

10

15

WO 0154988 PCTAISOLAITTY

"t ' -

microapheres expend on drying to produce a sheet said to have improved stiffoess and
calipes. However, the “934 patent deals with relatively low basis weight paper not
suitable for insulated container manufacture, makes no meation of use of the product
in the manufacture of paperboard containers having insulative propertiés, and gives no
teacking as to how such a product could be produced 50 as to easble use of the product
in fabricating insulative conteiners such as cups and the like.

Awﬂrdinlly.thﬂqanﬁmumbeanudhmbnndmmﬁm'

whidlhwemodhluhﬁnptqmﬁumdwhhhunbupodmdon'lmpeﬁﬁn

SUMMARY OF THE INVENTION:

The present invention is directed to a low density paperboard material for
nse in producing insulated contriners such as paper cups. In general, the paperboard
material camprises a paperboard web that includes expended microspheres and has a
basis weight suitable for manufiacturing 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
fha/3000 f.2 (3MSF). Low deasity psperboerd according to the invention incorporates

- from sbout 0.25 to 10 wt.% (an a dry basis) expanded micropheres eind has a relatively

low apperent density ranging fram about 6.0 to ebout 10 ib./3MSF/mil end u relatively
high caliper ranging from sbout 24 to sbout 35 mil. These properties are especially
well-suited for board products used to manufachwe cops, particulmly cups
dimensioned to contain 16 ounces of fluid (Internal base dismeter = 2 1/4 inches).
However, it is to be appreciated that jow density paperboard according to the invention
may find utility in a wide range of applications and product dimensions where
properties of low density/ thermal insulation are degirable,

In cup applications where the product is intended to contain a liquid, it
is preferred to include on the surfsce of the board to contact the liquid a barrier costing

-2-
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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 mnfaces.

For paperboard according to the invention within the aforementiohed
renges of density and caliper destined for cup manuficture, it is preforred that the board
also be formed 30 as to exhibit an average (i.e. average of MD and CD) internal bond
strength of et least about 100 x 10*R-Ibf. 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 similsr articles without significant adverse effects caused
by the converting operations. Among these adverse effects are so-called “buckles”
which can zppear alang 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 10R-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 cost weight in the neighborhood
of about 50 percent above the conventional weight will ondinarily allow a
cotresponding reductlon in the minimum average intemal bond to about 80 x 10 f-fbf.

According to onc aspect of the invention, the uncoated low density board
surface has a roughness subsmntially higher than conventional cupstock on the
Shefficld smoothness scale which, quite surprisingly, results in comparable print

-3-
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quality in & flexo printing operation. Thws, for 8 typical low density board according
to the invention suftable for cupmaking, the uncoated surface of the board exhibits a
Sheffield smoothness of st least sbout 300SU and & PPS10 smoothness &t ar below
about 6.5 micrans.

The low density board of the invention is contrasted with conventional
cupstock which is calendered to provide, smong other things, a much higher density in
the ocder of 11-12 Ib/3MSF/mil, 8 much lower caliper in the range of 20 mil, and an
associated relatively amoath surfuce in the range of from about 160 to about 200 SU
believed necessary for scoeptable print quality. This higher density/lower caliper board
bas the effect of increasing the thermal conductivky 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 es
cups. The method includes providing a papermaking farish containing cellulosic
fibers, and from sbout 025 to sbout 10 % by weight dry basls éxpandable
microspheres, preferably from about 5 to about 7 wt.%, forming a paparboard web from
the papermaking firnish on a papermaking machine, and drying and calendering the
web 10 an appareat density ranging from about 6.0 to about 10.0 I/AMSF/mil, most
preferably from sbout 6.5 to about 10.0 I/3MSF/mil, and a caliper of from about 24
to about 35 mil, most prefarably from about 28 to about 35 mil.

In yet another aspect, the invention provides a method for making an
insulated contsiner such s & paper cup from & paperboerd material. The method
inchudes providing a pepermaking furnish containing cellulosic fihers and from about

OJStolhunwwt%d:yhui:mdlblemimhuu,pn_ﬁnblyﬁmwsw .

about 7 %bywddlt,fwmingnpnpubudmb&mﬁemﬁngﬁnilhml
paper machine, and drying and calendering the web to an apparent density ranging from
sbout 6.0 to about 10.0 IV3MSF/mil, preferably about 6.5 to about 10.0 /3MSF/mil,

-4-
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2 caliper ranging from sbout 24 to about 35 mil, preferably from about 28 to about 35
mil, an internal bond of at lcast about 80 x 10°f-1bf, preferably at least about 100 x 10
3 f-1bf, and a Shefficld smoothneas of at or sbove sbout 300 SU, and thereafter forming
ﬂ:ewabintoumtihcnmhuumcupindudhgﬁepupubmrdwebatlmtfot

. the sidewnll 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 produco than multi-layered paperboard products or
paperboard products contining a fosmed outer coating. The low density paperboerd
material may therefore be contverted into cups and other insulated containers on
conventional processing equipment with minimal loss in machine speed, and a reduced
tendency to form buckies and other irregularities in the converting operations.

. A key festure of the invention is the use of expandable microspheres in
the papermaking fumish and e resulting relatively low density/high caliper board
containing the expanded spheres.  Althongh the presence of microspheres in the
papermaking furnish had been thought to sdversely effect physical properties of the
resulting meterials 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 belicved that suitzble insulstive paperboard products having strength
properties required for cup converting operstions may be produced by significantly
increasing the caliper of the materisl and decreasing the density (compared to
mmﬁmdbbudptodtm)wﬁlemlinhininganhﬁu:ﬂyhighhmdbmd.

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

-s.
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embodiments when consicered in conjunction with the accompanying drawings in
which:
FlG.lwhiehiumphiealeofmﬂhﬂﬂmvmh
amount of time a cup containing 190°F water can be held;
5 Fig. 2 is a diagrammatic view in perspective of an insulated paperboard
cup made according to the invention;
Fig. 3 illmﬁmllviewofawnﬂpuﬁmofapnpubmrdmp
made according to the invention;
Fig. 418 8 cross-sectional view of 2 connection between a bottom portion
10 and a side wall portion of a cup according to the invention; and
Fig. 5 is a croas-sectional view of a top rim wall portion of a cup
according to the invention.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS:
15 insulated containers such s cups aro widely used for dispensing hot and
cold beverages. Paperboard webs coated with an; insulating layer often provide
acceptable insulative propertics, howover, the outer layer is usually a foamed
thermoplastic polymezic layer which raises the cost and is difficult to print. Corrugated
end double-walled paperboard containers also geaerally pravide suitable insulative
20 propesties, but are more complex and expensive to manufactore than single ply
containers. Until now, it has been difficult to produce an economical insulated
wnuinum:dcmbmﬂaﬂyofmboudwhid'imm:emmedmgthfm
convertibility, exhibits insulstive properties, snd contains & surface which is receptive
to printing.
25 The invention provides an improved low density paperboard material
having insulativo propertics suitabio fior hot and colé beverage containers, and which
has the strength properties neceasary for conversion to cupa in a cup forming operation.

(XS
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The low density paperboard material is made by providing a papermaking furnish
contzining hardwood fibers, softwood fibers, or a combination of hardwood and
softwood flbers. A preferred papermaking furnish containy from ebout 60 1o 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 contsins from about 0.25 to sbout 10 percent by dry weight
basis expandable microspheres, preferably in n unexpanded state. Most preferably,
the microspheres comprise from about 5 to about 7 percent by weight of the fiunish on
a dry basis. Other conventicoal materials such as starch, fillers, sizing chemmicals and
strengthening polymers may also be included in the papermaking furnish, Among the
fillers that may be used are organic and inorganic pigmenty such as, by the way of
example only, polymeric porticles such as polystyrene lstexes and
polymethylmethacrylate, and minerals such es calcium carbonate, kaolin, and talc.

Theproduction 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 reference as if fully set forth hersin. Suitable expendable
microspheres include synthetic resinous particles having a generally spherical liquid-
containing cemter. The resinous particies may be made from methyl methacrylate,
methyl methacrylate, ortho-chlorostyreac, polyortho-chlorostyrenc, polyvinylbenzyl
chioride, scrylonitrile, vinylidene chioride, para-tert-butyl styrene, viny! acctate, butyl
accylate, styrens, methacrylic acid, vinylbenzy! chloride and combinations of two o
maore of the foregoing. Preferred resinous particles comprise a polymer containing
fram abotzt 65 to about 90 percent by weight vinylidene chioride, preferably from about
65 to about 75 percent by weight vinylidene chloride, and from about 35 to sbout 10
percent by weight acrylonitrile, preferably from sbout 25 tos sbout 35 percent by weight
acryloaitrile. '
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The center of the expandable microspheres may include a volatile fluid
foaming agent which 18 preferably not a solvent for the polymerresin A particularly
preferred foaming agent is wobutane which may be present in an amount ranging from
sbout 10 to about 25 percent by weight of the resinous particles. Upon hesting to a
tempersture in the nmge 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)
end papermaking processes may be used to form paperboard webs from the fisnish.
However, one feature of the inventian is that the low density web containing expanded
microspheres 18 preferably produced 1n such & manner ag to exhibit a minimum average
internal bond (average of CD snd MD internal bond) in conjunction with its decreased
density and increased caliper in relation to conventicnal paperboard used to maks
wsulative containers such as paper cups. To this end, those of ordsnary skill are aware
of various measures that alane or m combination may be taken to increase the mtemal
bondmng strength properties of paperboard webs for g given besis weight  These
include, but are not limted to, increasing the addition of wet and/or dry strength agents
such a5 melamine formaldehyde, polyamme-epichloralydrne, and polyamde-
mmmﬁmmwmmdmym-q'mmhummm
polyacrylamides for dry sirength 1n the furnish, increasing the refining of the pulp, and
mmhgofﬁnwuwebinthemm&mpmmg In addition
to improving internal bond, increased wet pressing also reduces the moisture in the web
and allows the papesboard 10 be dried ut a faster speed than otherwisc possible.

According to the iovention, it is preferred that measures be taken
sufficient to maintain a minium average internal bond of at loast about 100 x 10 3 ft-1bf
Thaemmmﬁmd.ulaninmﬂtocqlmoekmamvmﬁm
weight of barmer coating applied in & conveational masmer on one or both of its
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surfaces. However, the minimum internal bond strength may be relaxed somewhat for
the hesvier weight barmier coatings applied at the middle-upper end of the conventional
0.5 10 3.5 mil rango of coating thicknesses. For example, st batrier coating thicknesses
above sbout 1.5 mil a minimwm internal bond of about 80 x 107 f-Ibf is believed
sufficzent for acceptable convating performance. Also, reduction m the extrusion
processing speed in the order of about 25 parcent allows relaxation of the internal bond
requmrement to about the same minimum lsvel.

Among the vanons approaches for increasing average internal bond, it
is preferred to accomplish the desired increase by increamng the refining the pulp
furnish, increasmg the level of intemal starch and <ry strength additives, the wet
pressing of the wet web during papermaking to a level below sheet crushing, and
increasmg the amount of starch and other msterials applied to the surface of the paper
web as 13 done, for example, at the sizcpross.

The inclusion of expandsble microspheres i) the papermaking furnish n
an unexpanded state hes the effect of lowering the apparent density of the resulting
dned board. However, it has been found that reducing the density of paperboard by
Mmimofmddnﬁﬂmphﬂumﬂ!dyIMﬂD;MWtyofthem
mto cups and other conteiners In accordance with the invention, 1t has been
detcrmined that low density paperboard products contaimng expanded micropheres
produced in a relatively narrow range of densities and calipers in conjunction with the
above-mentioned mereased intemnal bond provides the physical properties necessary for
processability in various convesting operstions. Such boards exhibrt significantly
mproved ingulation perfornmance compared to conventional cupstock and doubie-
walled containers and provide insulative properties comparsble to containers having
2 foamed outer layer st 8 much lower cost. For example, jow density board accordmg
to the invention hns been observed to exhibit an R valusin the neighbarhood of 0.0752
ﬁ'—‘F—hn!hmmpandtomllvalusinthem'dm’ofltboutom #2-°F_hra/btu for

Loz
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conventional cupstock, all thr while exhibiting good comvertibility properties, print
quahty, and other advantages

Thus, in accordance with oue embodiment of the invention, & paperboard
web containing expandable microspheres is dried and calendared on the papermakmg
machine to an apparent density ranging from sbout 6.0 to about 10.0 Iv3MSF/nnl and
a caliper 1 the order of from about 24 to about 35 mil. As descnibed above, the
resulting web containing expanded microspheres intersporsed among the fibers is
preferably produced from a pulp and/ar firnish trested in order to cause the web to
exhibit an average internal bond of at Jeast about 80 x 10 ft-1bf for more heavily coated
board (i.e., shove about 1.5 mil up to the maximmm of shout 3.5mil) and at least about
100 x 10" ft-Ibf for average for lightly coated board (i.e., from about 0.5 to 1.5 mil).
Paperboard web containing expandod microspheres and having densities and calipers
outside these ranges or, if within them, having an internal bond below about 80 x 10°
fi-1bf, is not belicved to be suitable for use in forming commercially insulsted cups
The upper bound for the celiper is selected to provide paperboard webs which may be
converted into cups on existng cup-msking equipment with only minor or no
modifications to the machines, o

In terms of other physical properties needed for cup manvfacture, low
density paperboard webs accarding to the invention also preferably have a minimum
tensile strength as determined by Tappi Standard Test T of about 30 [bffin, & minimum
value for the average CD stretch of the substrate as determined by Tappi Standard Test
T494 of about 3.3 percent. '

It is an additional festure of the snvention that the low density board has
a roughmess of at Jeast sbowt 300 on the Shefficid smoothness scale, while exhibiting
comparable prit quality o a flexo printing operation, The printability of the board 1s
quite unexpected since conventional board such as cupstock 18 ordinarily calendered
down to s caliper of about 20 mi in order to achicve a surface smoothness (uncoated)

-10- '
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gencrally in the order of from sbout 125 to about 200 SU (from a pre-calendered
smnothness in excess of 400 SU) belicved necessary for acceptable pnint quality

Thus, in calendering the board of the invention down to a caliper ranging
from only sbout 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 1/3AMSF/mil) leaving a relatively rough surface having a Shefficld 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 surprisiag bonus effect 13 observed
in terms of prntability over and above the insulation value and convertibility of the
board for cup manufacture Without being bound by theory, it is belioved the
printability of the board is attributable to its relatrvely high compresmbihity, which
enables improved performance on flexo printing machines.

As mentioned previously, board made according to the invention is
especially well-suited for malang 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 bot beverages such as coffees, soups, and other heated
matenal generally require a coating only on the mnside 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 apphied directly to its surfice In
the assembied cup, the coated side 18 arranged interiorly |

Cups designed for cold bevernges ere ordinanly made from cupstock
coated on both sides and eny printing 18 applied to one of the coathng layers
Accordingly, cupstock accordmg to the javention for making these products mey be
bamer-coated on both sides, with the non-prmted side arranged intesiarly. In cups
carrying chilled beverages, the extenor barner coathing helps prevent any condensation
formmng on the outaide from penetrating and possibly weakening the board substrate.

Any suitable barner cozting may be used to complete the product for

-11-
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conversion info a thermally insulated container such as a cup, Although low deasity
polycthylene coatings are used for many such products and are preferred for use n the
mvention, natural and synthetic chemzcal systems such as starch-based coatmgs and
polyvinyl alcohol-based coatings may also be used as well as pigmented coatings
containing inorganic or argamic prgments such as clay, carbonate, and Iatences, so long
as they provide sufficient barrier or other properties for the intended application. The
coating(s) may be applied by conventional means, and in the case of polyethylene may
be applied to the low demsity board surface by an extrusion lamination or by laminating
a pre-formed film The thickness of the coating may gencrally 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 1 mil whea used on the outsmide surface.

As a specific and especially preferred low density bosrd product
according to the invention, a low densarty paperboard material comprises a paperboard
web which includes expanded microspheres and bas en spparent density of 7.0
10a/3000ft*/mul, a caltper of 28 mil, Sheffield smoothness of at least 300 SU, PPS10
smoothness of 6.5 microns or less, nnsilem;th(mludi:wtion)oﬂomﬂin.mdm
interna! bond (cross-drection) of 90 x 10°f/1bfmul. Thus board has a basis weight of
2001b/ 30001t and the microspheres constitute S to 6 wt.% dry basis of the web. A low
density polyethylene 13 extrusion lamunated to one or both mdes of the web in a
thickness of about 1.5 mul. The resulting low denmty paperboard material is convertible
iito cups without significant problems and exchibits and R valuc in the order of 0 07 fi*-
°F-hra/btn )

Again, it is to be appreciated that low dens:ty board accordmng to the
invention may be used to make a range of potential products including, but not limited
to, cups and other paperboard containers formed to hold warm, hot, or cold matenal
where there is a need for msulation and at loast short-term barrior propertics. Also,
when used to make cups (a pnmary intended application), the bottom section is

-12.

9



07/22/0F NON 17 03 FAXI 868 323 4478 LUEDEEA ,NEELY ,& GRAHAN

10

15

20

WO L5480 ~— ~ PCTUSSINATTY

normally a flat separate piece and mey or may not be formed from low density
inmiated board made aceording to the invention, depending on economcs and other
frcrors.

Also, in forming cups 1t is 8 commercial reality that some conventional
packaging machinery is designed to accommodate the use of only a narrow range of
board calipers. Because insulated board accarding to the invention may be thicker than
siznderd cupstock (for a given basis weight), the increased caliper may came
manufacturing 1ssucs potentially requiring new or modified tooling. The presont
invention may to used to advantage in these situations by expasing a portian of the
paperboard (generally afier having been cut to farm a blank) to relatively high pressures
(spproximately 200 pai or greater), which will parmanently compress the partion of the
board allowing it to be uséd in convenhona) toohing.

An example is the sideseam of a package or cup. At a given basis weight
the msulated board of the invention may have a mignificantly higher cahper than a
standard board, creating a sideseam which msy be too thick for some conventional
canverting applications By exposing the side seam portion of the blank or the formed
carton to high preasures, the thickness may be reduced to at or near conventiontal board
caliper levels (generaily about 20 mil). This processing step is generally referred to 1n
the art as “crimpsng” and may be considered a pretreatment of the fimshed low deasity
board (1.c., bosrd that has been coated) to fhcilitate its use in forming cups and other
paperboard containers having one or more lap seams.

The same sort of cnmping operation may be performed on the portion of
the blank to be used to make the rim of a cup or tub type of container to reduce the final
nm thickness. This has the advantage of mmproving aesthetic appearances with a
smaller diameter nm or allowing use of existing lids on a cup or tub container made of
insulated board. The rim consists of an edge of the package being rolled mto a
cylnder This is typically a 360 degree wrap of the board.

-13-
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It 18 also to be noted that the minimum nm cylmder diameter 18 typscally
a fimction of the board thickness. Thus, fur a conventional cup mamufacturing process
the nim diameter (the diameter of the cylinder form taken by the rolled-over part of the
blank that forms the rim encircling end formung the top edge) is ordinarily about 7
times the board caliper. If the top portion of the rim is cximped to reduce the caliper,
the diameter of rim cylinder may also be reduced The partion of the blank that will
farm the rim may be crimped to reduce ity entire diemeter, or it may be crimped with
a sexies of parallel scopes which will ald deformation,

The same crimping technology may be applied to sidescams after thoy
are farmed ta reduce thexr overall thickness.

Further aspects, advantages and fextures of the invention may be seen by
way of the following non-limittng examples. In theso examples, the paperboard with
a LDPE coating was used to form the sidewall blank for the cups on a cup-making
mschine, the cups having a sidewall sean. In the tables, the basis weight is of the
paperboard itself without the polyethylene coating, which ordinarily adds in the
na'ghbcthoodofuboutanaddiﬂmalStoZOpuulmtotheovmﬂwelgmonhe
paperboard when, for example, LDPE outexial is extrusion laminated to one surface
of the board at about 1 5 mil thicknecss

Example 1
In the following exmmple, samples of low density board contaming
microspheres were produced and compared to a sample marked “control® which
commined no microspheres. Expandable microspheres used m the fiznish are availsble
from Expancel, Inc. of Duluth, Georgia of under the trade name EXPANCEL. The
targetod cabiper for the samples was 19 mul to simulats conventional cupstock calipers.
After producing the boards, they were taken off-machine to an extruder and extrusion

-14-
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coated with low density polyethylene at a rate of 14 Ibse/3IMSF to provide a bamer
coating on oae side having a thickness of about 1 mil. All of the samples except
Sample D contained the polyethylene coatng. Sample D had msufficient strength and
was too brittle to be extrusion coated with polycthylene The polyethylene-coated
semples were converted to 16 oz cups on a commercial cup machine The insulative
properties of the cups were determined by messunng the time & person could hold a
cup filled with hot water having a temperature of 190°F  Relevant properties of the low

LUEDEKA,NEHLY & GRAHAN

density board samples are given in Table 1

~ FCTIUSOLN2TT]

Tuble |
Properhes Control | Sewple | Sawple | Samplc | Sample | Semple
A D E a M
EXPANCEL microspheres (btaz) 0 @ | 240 | & | 100 | 100
Dry Serength additive (/on)’ 0 0 0 " 40 4
Basis weight (W3MSF) 6 | m | ws | m | wo | 1
Catiper (mif) 210 | 184 | 50 | 24 | 190 | 210
Density (b/3MSF dry basks) 103 | 94 | 23, 80 | 74 | s
Struach wt Peak (%), MD 19 | am | 23 | 17 | 200 | 17
Streach at Peak (%), CD 0 | ann | 42’ 4w | 4am | 4w
Tenefle Streagth (o0}, MD 720 | s | 277 | ;3 | 455 | 23
Tenslle Strength (Ibffim), CD “3 392 175 331 262 a9
Wet Tenalle Sirongth (Thffin), MD am | 322 | 305 { 206 { 207 | 24
Wet Tenaila Sirength (Tb##in), CD 200 { 206 | 18] 214 | 15 158
Ixtornal Bend (1*E2A-1b), MD @ o a.\| 7 9 9%
Ingmmal Bond (1°ESA-1bf), CD n » o | m ”» %6
Internal Bond (1°E*R-bf), AV 70 | w3 | w0, | 75 | ms | sio
Shaffleld Smootmess (SU), S uws | s | am'| 300 | s | a3
Shaffield Smoothness (SU), WS 296 | an | 4 | 310 | m2 | s

! The dry strength addibve was an amonic polyscrylamide sold under the trade
designation ACCOSTRENGTH avmlshle from BAYER of Levecrkusen, Germany

«-15-
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Cobb (p/m®) 3 K no 14.7 30 211 20
Cebb (p/m”), WS 530 257 14.7 B3O o0 203
Taber Stiffosss (gf-em), MD 20 119 04 168 104 113
Taber Stiffaass (gf-cm), CD 1] 654 443 83 424 33
5 Texr strength (gf), MD 456 430 357 499 4 326
Tear strangth (gf) a8 491 s1s 496 370 20
Sheffiold Permemnce (mits/la”) u7 436 3580 o8 1190 1240

10

& 15

Of the fhregoing sampics, Sample G exhibited notably good insulative
properties  The average time s person could hold a cup made from sample G was 29
secands compared to 11 second for the cootrol semple. While Sample G had excellent
insulative properties, the lower basis weight of the board resulted in lower stiffhess and
consequently a cup made with the board had lower rgidity. Rigidity is an essental
attribute for cups, accordingly it was necessery to improve the stiffness of the cupstock.
Sample M having a density of 6.6 Ibf/3MSF/mil and an average internz! bond strength
of 91 x 10 fi-Ibf could be processed on an exrusion line and converted to cups. The
stiffuess of the board was somewhat improved over the stiffness of Sample G. Sample
M also had better insuletive performance than the coatrol sample, the latter having a
density of 10.3 I/3IMSF/mil,

The internal bond of sample M was somewhat below the preforred
internal bond of at least sbout 100 x 10° Ib/IMSF/mil, but still was able to be
converted. However, as mentloned eariler this somewhat lower internal bond may be
deemed acceptable when extruder speed is reduced snd/or the weight of the bammer
coating iz mcreased.

The density of Sample D was too low for web handiing processes The
density of Sample D was 2.3 l/3MSF/mil and the average internal boud strength was
49 x 10°A-1bf. This bond strength was found to be 100 low for the web to be proceased
in an extrugion coater or to be used in & cup forming operation.

-16-
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The apparent thermal conductivity of tha low density boards was
meanured by the Guarded Heat Flow Method (ASTM C177) The results showed an
coscutially linear relationship between density and conductivity with the higher density
boards exhibiting higher conductivity (i.e., lower thermal insulation). Graphing the

5 data, 1t was determined that the relationship between conductivity and density for the
boerds tested may be expressed by the following equation:

Thermal Conductivity (R!-F-hra/btu) = 0.494 x Density
(I/IMSF/mmul) + 0.313 (-"F-brw/btu)
10

Exampin2

In the following example, two different low deasity board stocks were
made having densitics in the range of fram about 6 to about 10 I/3MSF/ml and from
& furnish contining expandsble microspheres. The board stick thus made was converted
15 to 16 oz cups ‘The physical properties of the board stock are shown in Table2 Al
of the samples m Tablo 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 indicated as Sampie 19 was converted to cups on &
20 commercisl machine with existing tooling. The board indicated as Sample 32 was
converted to cups using prototype toohng on a commercial cup machine, The nms of
the cups formed using the prototype tooling were only partially formed. Modification

of the tooling will enable completely formed cups

Table 2 -
25 Properties Control | Ssmple27 | Sample 19 | Sampla 32
Softwood fiber (wt. %) E™ 50 30 30
Hardwood fiber (wt %) 70 ) ) 70
Wet end Starch (Th/tun) 10 10 10 10
ACCDSTRENGTH (Bvton) 61 T 68 6.8

-17-
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N’ o
EXPANCEL microsphere dosag (Ia/ion) 0 106 114 120
Refines (HPD'T/0n) 33 4.1 41 4.1
Basis weight (o/3MSF dry tusls) 2187 nse 1432 14
Caliper (mif) Th)] 2697 1821 0
5 Demsity (b/3MBF/mil) .60 878 786 699
Internal Bond (1 o-1kf), MD 1m 141 a [T}
Intornal Band (1.6%8-BA), CD 1 124 T 107
Teber Stiffaess (gf-cm), MD 240 mn [17) 366
Tuber Stiffacss (gf-cm), CD n - 50 -
10 Iwstron Stretch u Peak, %, MD i 149 174 136
instron Strotch et Peak, %, CD 431 4’ 577 439
Instron Teusils Strength, (Iffin), MD 929 72l [1Y] $65
Inetron Tensile Srength, (Tofia), CO 8.9 ETT 2l 121
Inatren Young's MOE, 1E+3 (Ibff®), MD 59 i s ns
15 Japron Young's MOE, 1E+3 (Ibffin®), CD 3m 126 139 53l
Ronghness (Sheffield Unlts), F8 -7 F 297 305
Roughness (Sheffiald Units), WS 18 353 324 113
-~ Brightnem, Directional (GE, %), FS ny 805 Bis 0T
Brightness, Drrectional (GE, %), WS 76 9 =1 811
20 Afr Parmesncs (Sheffield) (anii/in) 319 m 158 851
Alr Respstance (Gurisy, o/100cc) 26.5 110 4 T

Of the foregoing samples, Sample 32 exhibited notsbly good msulative
pruperties. The average ttme a person could hold a cup made from Sample 32 was 37
25 seconds compared to 11 second for the control sample, Furthermare, the relatively high
stiffness of the board of Sample 32 as indicated in the table resulted in suitable rigidity
compared to standard board. The stiffness of Sample 32 was significantly greater than

the stiffness of any of the samples of Example 1.
The insulative properties of a cup made from paperboard cup stock was
30 determmed by measuning the sidewall temperature of a cup contamning a hot liquid. A
maximum value of sidewall temperature for a cup containing & hot liquid 15 typically
specified for an mnsulated cup. The sensory perception of heat is dictated by skin tissue
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exposed to the hot cup sidewalls for a period of tme. Tissue temperature is a finction
of the heat flow to the tissue from the cup and the internsl heat dissipation within the
tissue. The heat flow to the tissue 1s a combination of several fhctors including the
thermal properties of the board, the temperature of the liquid, and the contact remistance
between the tissue and the outer wall of the cup. The cup rigidity and surface
roughness (i o. texture) 15 aiso beljeved to contribute to the sensory perception of hest
by influencing the effective contact area between the cup sidewalls and the tissus.

Fig. 1 is a graphical representation of the wall heat flux over ttrme for the
cups cantaining 190°F water. The data shown m Fig. | was collected by applymg
pressure on the flux sensor. In the figure, Curve A 1s & cup made with Sample 32
(Table 2), Curve B is a cup made according to U.S. Patent No 4,435,344 to licka
containing ap outer insnlating layer, Curve C is 2 conventional double-walled cup, and
the Control curve is a conventional single-walled non-insuisted cup

It is belioved the data for Fig. |1 ropresents a relatively accurate
measurement of heat flowing to tissue for cups being held under normal holding
pressure. At the pomt excessive heat was perceived, data collection was termunated.

As shown by the curves of Fig. I, a cup made with the paperboard of
Sample 32 (Curve A) exhibited comparable thermal msulative properties to cups made
sccording to U.S. Patent No 4,435,344 to licks (Curve B). In this regard, it 15 noted
that the Curve B cups were produced by coating the outer wall of & cup with a
thermoplastic resin which 1s subsequently foamed. However, the process for producing
the Curve B cups requircs 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 external
thermoplastic coating (the coating was only on the interior surface) and an appesrance
and feel similar to that of conventional paper cups The Sample 32 cups also exhibited

-19- .



®

07/22/02 MNON 17 O7 FAX 880 823 4478 LUEDEKA , NEELY . & GRAHAN Doz
WL SL/S4VSY PULUSEIATT?

10

15

30

C.

Exampic3
In the following exsmple, aight low density board stocks were made
baving densities in the range of from about 6 to about 1J 1W/3MSF/mil and from firnish

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 1n Table 3 were coated with Jow density polyethylene on an extrusion line and
prmted on an aquecus flexographic press. The coating was applied to one side of the
board at about 1.5 mil and the printing was spplied to the other side directly on the
paper surface.

Samples P'1 end P2 were manufactured on a pilot pspenmaciune and
extruded on a pilot extruder wheress samples C1 through to C5 were mamufactured on
a commercial papermachine. In both cases, the papermaking firnush used to produced
these samples contaned a blend of hardwood and softwood pulps and wet-end
chemicals, such as stsrch and dry strength additives, and a suitsble amount of
expandable microspheres to achicve & range of board densities In each case, the
refining energies and lovel of wet-end chemical eddition was varied to achisve a range
of mternal 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 umsuitable as a commercial product.

Table 3
Sample Sample GSeuple Ssmple Semple Sample Semple
] 71 n (o] c2 (o< ca cs
MD Buckling Sovaoe Nooe Sewwe Modum  None None  Nome
Caliper, mil 29 333 AS ;S 02 770 AUS
Basis Weight (W3IMSF) 17 31 196 an 2% 1
Weght Percot of EXPANCEL, 6.0 20 60 60 60 30 40

(%)

ot

O



07/22/02 NON 17 08 FAX 885 B23 4478 L.UEDEEA , NEELY ,& GRAHAN Qo2

WO 81554088 ~ ~ PCT/URBSIAITT!

Appereat Density, (b/3MSF/mil) 568 M 640 6.09 X 8.75 811
haemal Bond, “*

147 13 3 % 131 98
(153 fi*lh, MD
Imternal Bond, n 7 81 0] 14 101
5 (1E-3 f*B), CD
Shefficld Smootmess (SU)L,FS 352 207 313 304 333 %7

Sbeffiold Smoothnena (SU), W8 372 336 308 ] 303 an
Taber Stiffhess (g*cm), MD m a7 335 ass, 366 i
Taber Sufiness (g *cm), CD 121 400 136 123 129 146

-l
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Samples P1 and C1 illustrate the condition wherein the mtemal bond
strength 1a helow the minimum of 80 x 10 Iw/3MSF/mil. For fhese conditions, the
samples showed severe MD buckling, indicating that they would not be suitable as 2
commercial product, Sample P2 illustrates the case where the density of the board is

15 significantly lower than normal paperboard used in the production of cups but
because of its high internal bond strength the product does not exhibit MD bucklmg
Sample C2 shows some degree of buckling because its mternal bond strehgth of 81
x 103 IV3MSF/mil is at the lower limit of the preferred renge of internal bond
strength. Samples C3, C4, and C5 illustrate the preferred fcvels of density and

20 intornal bond strength. .

Samples P1 and C1 illustrate the condition wheresn the polyethylene
has a caliper of about 1.5 mul and the internal bond strength 1s below the mimmum
of 80 x 10 1b/3MSF/mil. For these conditions, the samples showed severe MD
bucklng, indicanng that they would not be suitable as & chmmercial produst.

25 Sample P2 illustrates the case where the density of the board is significantly lower
then normal paperboard used mn the production of cups but because of 1ts lugh
internal band strength the product does not exhibis MD buckling Sample C2 shows
some dogree of buckilng because its internai bond strength of 81 x 10 1b/3MSF/mul
is at the lower lunit of the preferred range of mtemnal bond strength. Samples C3,

30 C4, and C5 illustrate the prefered levels of denssty and internal bond strength

-21-
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Sample C6 Hlustrates how an increase polycthylene coat weight in the order of
about 20 percent can compensate for the low internal boand strength,

range of about from about 6 to sbout 10 Ib/3AMSF/mul and calipers ranging from
about 24 to about 35 in conjumchon with a relatively high internal bond sbove at
least about 80 fi-1bf the physical propertics of the Jow density board are suitable to
ensble processing of cupatock to make insulsted cups.

Cups arc typically shipped in sleeves of 50, In order to prevent the
cups from interiocking 1n the sleeve, the cup is ardinsrily designed so that the outer
bottom edge of ono cup rests on the imuer bottom of the cup below it. This
requirement along with the desired interjor volume of the cup and the acethebc
needs of the cup place additional constraints on the allowsble board thuckness. For
cxample, it is preferable that the caliper of the basestock for 16 ounce cups not
exceed about 35 mil. Accordingly, the upper lim1t of cahper for & 16 ounce cup is
preferably about 32 mil

Inthowebhmh;mwblmhin'in;d\eﬂqnndlblo
microspheres were preferably pressed 10 a higher solids content than webs which do
not contam the microspheres.

Once the web 13 pressed and dried ft ts calendared to a thickness which
provides the desired demaity/caliper within the ranges det forth for low density board
according to the imvention, The calendaring machine roay be a conventional mmiti-
roll calender, but 13 preferably a heated extanded nip, Jong nip, or shoe nip
calendaring machmne which provides an improved microsmoothness at an extended
dwell time and reduced pressure. Accordingly, the calzndaring machine may
contmn ane or more extended mps having » dwell time in the rengs of from about 2
to abotrt 10 microseconds and a peak nip preasure of less tlian about 1200 pa1.
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‘With reference to Figs. 2-5, one embodiment of a cup 10 made with the
low density insulated paperboard materinl of the invention is illustrated in the form
of an invested truncated cone. The cup 10 includes a geperally cylindrical wall
portion 12 having & vertical lap seam 14 joining the end edges 16 and 18 of
paperboard web forming the wall portion 12. The end edges 16 and 18 may be
affixed to one another using conventicnsl methods such a3 adhesives, meit-bonding
tharmoplastic coatings thereon or other means known in the gzt. The cup 10 also
includes = ciroular, rolled nm 20 and & separate substantially circular bottom portion
22 which 15 stinched and seated to the wall portion 12 along the periphery thereof
Fig 4 described below {liustrates s method for attaching the bottom portion 22 to
the wall portion 12 and Fig. S lilustrates a rolled rim 20 of a cup according to the
invention.

As seen in Fig. 3, the wall porthion 12 of the cup 10 13 made from a low
denwity insulated paperboard material according to the mvention which contains
expanded microspheres 24 dispersed wathin the fibrous matnix of the paperboard,
The microspheres 24 are prefirably substantally hollow and provide insulatrve
properties to the wall and hotiom portioas 12, 22 of the cup 10. However, botiom
22 may be & conventional coated board matenal in order to improve the economics
of the product, since heating of the bottom is not generally an isyue as the cup is not
typically held by & user o the bottam,

Becauss of the increased caliper of the paperboard material used to
form the wall and bottom portions 12, 22 of the cup 10, modifications to the
converting equipment and/ar the board itself may be necessary to achieve the folds
and rolls required for assembling the cup portions together. Pretreatment measures
of modifying the caliper of portions of the board (i.¢. “cnmping™) have already been
described above in order 1o facilitate conversion/assembly of the cups
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As soen in Fig_ 4, the bottom end 26 of the wall portion 12 18 folded
slong fold seam 28 to provide e generally V-shaped pocket 30. End 32 of the
bottom partion 13 folded along sexm 34 to provide a substantially right angle flap 36
(which may be crimped in a pretreatment step) received in the pocket 30. The flap
36 may be sealed in the pocket 30 in a similar manner 1o the formation of scam 14
described above.

Circular top end 38 of wall portion 12 (which may be cnmped in
pretrestment step) is preferably rolled as shown in Fig. 5 to provids a carculer, rolled
rim 20. Toolmng required to form rolied rim 20 may also need to be modified
becamse of the increased caliper of the paperboard material used to make wall
portion 12, especially 1f top end area 33 used to make the rim 20 is not crimped or
compressed in a pretreatment step. Rolled nm 20 provides rewnforcement to the
upper partion of the cup in order to maintain a substantially opon cup for retaining
liquids, to lumit dnpping, and to provide a more comfortable edge from which to
dnnk.

It will again be appreciated that the intenor and, optionally, the exterior
of the cup 10, may contan conventional batrier coatings to reduce the porosity of
the cup 80 that liquids will not sosk into the paperbomrd substrate of the wall and
bottom partions 12, 22 The coatngs may be one or more Inyers of polymeric
materials such as polyethylene (preferably low density), EVOH, polyethylene
terephthalate, and the like which are conventionally used for such applications.

The foregoing descniption of certain exemplary embodiments of the
present invention has been provided for purposes of 1llustration only, and it 18
understood thet numerous modifications or alterahions may be made in and to the
lustrated embodiments without deperting from the spint and scope of the
invention.
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WHAT IS CLAIMED IS-

1 A paperboerd material wpeful in the manufbcture of paperboard
containen such as psper cups comprising a paperboard web including wood fibers
snd expanded microspheres dispersed within the fTbers and having en apparent
density of from about 6.0 to about 10 Ib/3MSF/mil and a caliper of from 24 10 about
35 mil with sn intemna! bond of at least about 80 x 10 fi-Ibf

2. The paperboard matenial of claim 1 wherein the density of the web
is at loast about 6.5 Ib/3MSF/mil and the caliper of the web ia st least about 28 mil

3. The paperboard matenal of clsim 2 wheremn the sverage bond of the
web is at lest ahout 100 x 107 f-Ibf.

4. The paperboard of claim 1 wherein the average internal bond of the
web 13 at least about 100 x 10 A-Ibf.

5. The paperboard of claim 1 wherein the averagoe internal bond of the
web is at least about 80 x 107 A-1bf

6. The paperbosrd material of clamn 1 further comprising & barner
coating on at ieast ane of the surfaces of the web.

7. The paperboard matenal of claim 6 wherein the bamer costng 15
present only on a surface of the web 10 be placed interiorly of a cup.

8 The paperbosrd material of claim 6 whercin the barrier coatmg has
an averago thickness of from about 0.5 to about 3.5 mil.

-25-
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9. The papert-oayd material of claim 6 wherein the barrier coating
comprises a coshng material selected from the group consisting of polyethylene,

EVOH, and polyethylens terephthalate having an average thickness ranging from
abomt 0.5 to about 3.5 mil,

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

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

12. The paperboard material of claum 1 wherein the web haz s
Sheffield smoothness of st least about 300 SU.

13. The paperboard material of claim iwherein the web has a surface
with a Sheffield smoothness of st least about 300 SU end the material containg
printing directiy on the surface.

14 The paperboard material of claim 1 wherein the web has a surface
with a Sheffield smoothness of at jsast about 300 SU and a PPS10 smoothness of
about 6.5 microns or less and carmnes printing on the surface.

15. mpnpuboudmmalofchimlvirhuainﬂmulllﬂuicﬁbu:h
the web comprise from about 20 to about 40% by weight dry basis softwood fibers
and from about 60 to about 80% by weight dry basis hardwood fibers
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16 The paperboard matenal of claim ] wherem the expanded
microspheres in the web comprise synthetic polymenc microsphencs and compnse
from about 0.25 to about 10 wt.% of the total weight of the web on a dry basis.

17. The paperboard materisl of claim 1 wherewn the expanded
microspheres in the web comprise syntheuc polymenc microspheres and comprise
from ahout 5 to about 7 wt.% of the total weight of the web an & dry basis.

18 A paperboard material useful in the menufacture of insulated
coptainers such as cups which comprises s paperboard web including wood fiber
and from about 5 to about 10 wi.% dry basis expanded synthetic polymer
microspheres based on the total weight of the web dispersed within the Ghers, en
spparent denarty of from about 6 010 about 10 Ib/3MSF/mil, a cahper of from about
24 1 about 35 mil, an average intemal bond of at least sbout 80 x 107 fi-Ibf, a
Sheffield smoothness of sbout 300 SU or grester, and a barrier costing havmg &
thickness of from about 0.5 to sbout 3.5 mil on xt icast one surface of the web.

19. The paperboard material of claim 16 further comprising printing
apphed directly to st least cac surfice of the weh

20 An assembled paper container which comprises a sidewall and a
bottom sealably joined togsther wherein the sidewall is provided by a paperboard
matenal which comprises s paperboerd web including wood fiber and from sbout 5
to sbout 10 wt.% dry basis expanded synthetic polymer microspheres based on the
total weight of the web dispersed within the fibers, an appatent density of from
about 6.0 10 sbout 10 Ib/3AMSF/mul, 2 caliper of fram about 24 td sbout 35 mil, sn
average interpal bond of at jeast about 80 x 107 fi-Ibf, a Shefficld smoothness of

-27-
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about 300 SU or greater, and a batnier coating having a thickness of from about 0 §
to about 3.5 mil on at least one surface of the web.

21. An assembled paper cup which comprises a sidewsll and a bottam
sealably joined together wherein the sidewall is provided by a paperboard material
which comprises a paperboard web including wood fiber snd 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 sbout 6.0
to sbogt 10 1bW/3MSF/mil, a caliper of from about 24 to about 35 mil, an average
internal bond of at least about 80 x 107 fi-Ibf, a Shoffield smoothness of about 300
SU or greater, and a barrier conting having a thickness. of from about 0.5 w0 about
3.5 mil on at least one surface of tho web.

22. A method for making a low density paperboard material sustable
for use in producing an insulated container such as » cup comprising providing a
papermaking furnish contaming cellulosic fibers and from about 0.25 to about 10 %
by wesght dry bass expandable microspheres, formmng a paperboard web fram the
papermaking firnish, drying the web, and calendaring the web to a caliper of from
about 24 o ebout 35 mils and a density ranging from about 200 to about 220
Ib/3MSF.

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

24. The method of claim 23 wherein tho internal bond of the web is at
least about 100 x 10 fi-1bf.

-28-
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25 The method of claim 22 wherein tho internal bond of the web is at
least about 100 x 10 ft-1bf,

26. The methdd of claim 22 wherein the intemnal bond of the web 1a st
least about 80 x 102 fi-Ibf.

27. The method of clamm 22 further compnsing applying a barrier
coating on st least one of the surfaces of the calandered web.

28. The method of claum 27 wherein the bagrier coating is present only
on a surface of the web to be placed interiorly of a contamer

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

30 The method of claim 27 wherein the burier coating comprises a
coxting matenal selected from the group consisting of polyethylene, EVOH, and

palyethylene terephthalate having an average thickness ranging from sbout 0 5 to
about 3 5 mul

31. The method of claim 30 whercin the barrier coating compnises &

low denuity polyethylene having an average thickness of from sbout 1 to about 3
mil, '

32 The method of claim 27 wherein a barrier coating is present on
both muofaces of the web.
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33 The methud of claim 22 wherein the web exhibits a Shaffield
smoothness of st least about 300 SU

34, The method of claim 22 wherein the web is calendered so as to
exhibit a Shefficld smoothness of st least about 300 SU and the method frther
compnses prnting directly an the surface.

35. The method of claim 22 firther comprising printing directty on a
mxefice of the web to be pasitioned an the exterior of the caontainer and wherein the
surface that carries the printing exhibits a Sheffleld smoothness of at least about 300
SU and & PPS10 amoothness of about 6.5 microns or loss.

36. The method of claim 22 wherein the furnish comprises from about
5 10 about 7 wt.% dry bams expandable microspheres.

37. A method for making an insulated paperboard-based cup haviag a
sidewall and a bottom which comprises providing a paperboard material comprising
a papesboard web inchuding from sbout 0.25 to sbout 10 % by weight dry basis of
expanded polymeric microspheres, & caliper of from sbout 24 to about 35 mils, an
apparent density of from about 6.5 to about 10 Ib/AMSF/mil, an intemal bond of at
Joast aboxt 80 x 10-1-1b; and a Sheffield smoothmess of at least about 300 SU, and
A barrier coating on at least ane susface of the web having a thickness of from about
05 to about 3.5 mil, formmg at least the sidewall of the cop Trom the web with
surfice of the web containing the barrier coating facing jmseriorly of the cup and the
other surfiioe of the web facing extericrly of the cup, and scalably joining the
sidewall to the bottom_
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38. Tho method of clamm 37 wharein the web has barrier coatings on
boath of its surfaces facing inteniorly and exteriorly of the cup.

39 The method of clamn 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 bas a barrier coating

only on 1is surface fiacing interiorly of the cup and the web has printing on its
surface facing cateriorly of the cup.

«3l-
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Applicant INTERNATIONAL PAPER COMPANY

Inl Appln. No PCT/US01/02777

Filed 26 January 2001

For LOW DENSITY PAPER AND I;APBRBOARD
ARTICLES

Atty Docket: 54821 T1/ C35200

BOX PCT - Attn. RO/US Copy (w/o cocl ) via Facsimile to
Assistant Commussioner for Patents International Buregu of WIPO
Washington, D C 20231 (41 22.740 14 35)
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Pursuant to Rule 92 bis, Apphcant hereby requests that the named mventors 1n
the above application PCT application be amended

The Request as filed on Jamuary 26, 2001, names [nternattonal Paper Company
as the sole Applicant and names Kosaraju Knishma Mohan and Alexander A Koukoulss as
inventors only
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remains the sole Applicant. Replacement page 2 1n the Request and a replacement title page

. naming the correct inventors are enclosed
Respectfully subnutted,
Lumm.ﬁfommu.pc
b A
Mark S Graham
Regisiration No 32,355
MSG JDG lal .

SR roguem-oarmocaing-levesmom. wpd
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In response 1o the Invitation To Correct Defects in the International Application
dated 20 February 2001, plesse substitute the enclosed three (3) sheets of formal drawings
(Fig. 1 - Fig. 5) for the informal drawings submitted with the spplication. These drawings
conform to the requirements noted in Annex CI mn the Invimation To Correct Defects
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LUWGRAHAM. P.C.
By i
Mark S Grabam .
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Hax Il TEXT OF THE ABSTRACT (Ceatiozation of Ioca 5 of the ficst sheet)

‘The laversion provides a low desity paperbosrd matarial (12) snd associxted method for wie In produsing s o] costelner,
und s expecially well-sulted fox making cupa (10). The paperboard mamrial (12) caxprises & paperbosrd wab incin®ng wood
Ghbera and expaudod microshercy (14), amd has a petatively [ow domity ranging from about 6 i shout 1OTWIMNE/mil, & selsdwly
high ealiper ranging from shout 24 to abeyt 35 mail, xnd m Intermal bond strength of at lesst sbot 80 x 10-3 IR-(W. For

mach as cops the smserial Is alem costed on one or both sidas with & berier conting, prefiesably low denslty
palyathylege, to Lmit liquid peastration e the web. Ths low donsity paparbaard omterial of the iaweation ls convertible for
mumfacyue of coptainers, pardeularly cups, sad exhibity Inslative propertics comparfhls to higher cast materials conventiomlly
wied m makn cops. Also, the surface of the law denslvy board mery hawe & sbelfiald mnootirsss of 300 SU ar greater compared
with the surfice enootbosms of 160 v 200 SU for carventional copsinclr, e latier Ixrving besn thought necossry for sdequata
priot quality. However, it ks besn found tet the low density boerd axhibits good printsbiiity an flexo printing machines desplie
Itw rointivaly Tongh surfece, which bs ssprising sad bomuy eoffect pealized slooy with the inilutive sod other propertiss of the
bosd, .

+ oo FCTARA/II0 (comtimuntion of (iost shese(Z)) (huly L999)

s
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S’ p -
INTERNATIONAL SEARCH REPORT Tuisntiomal npplication No.
PCT/UISOLARTTT
[A CLASSIFICATION OF SUBJECT MATTER
re) Dm /24
wWCa A1 11l

Mok decomentation sserchad (classification systerg followed by classficatuon symbols)
VS 1643 109; 20N 2, 229000, 400, £20/34.2, 38.6, 311 11

Docomsyetion ssarched other thas munmymn docemaotation 00 the exten thar such docume aty srv inciuded in the flelds sserched

Hlaciregne datn hase consulied daring the jaiermstienm! scxreh (e of dets bute snd, where practicable, ssarch sy used)

{C  DOOCIMENTS COMBIDERED TO BX RELEVANT

Ciixtion of doovzmmt, with indication, whars spevopriain, of the relevest pasnges Falyvant 0 clakn NK»
3,550,934 (MEYER) 19 Jesmary 1971 (19.01 1971), colxmne 1-2

140

OR 3,819,470 GHAW ot al) 25 June 1974 (24.00.1974), sbetract, culuemoe 3-4. (40
18 4,179,546 (GARNER et of) {8 Docomber 1979 (10.12.1979). sbatmct, cobist 24, | 1-40
-0

140

1-40

U8 4,334,751 (OUT) 19 Aprl 1962 (13.06.1983), abumact, cokmms 3-4.
US 4,619,734 (ANDERSSON) 28 October 1938 (28.10.1985), abetract, enlmmus 34
US 4,583,478 (RELD) 29 Jagoary 1991 (29.01 1991), abetract, colums 2-8.

U4 5,125,996 (CAMPBELL) 30 Jous 1592 (0.06.1997), ebetruct, columma 2.5, ~ 140
U3 5,800,674 (BOIKE o ol) 01 Septambex 1994 (01.09 1996), shutract, colwoms 25 140

<> > < €t
»

] Frtoer ducommeces see iated tn the comtimmtimi of B [ | e putent ity apmen.
i i mmemin e m--un-nu- Ed-l-
o P — e gmarsl stamn o s act i B ot puidnd e Svvdntand the pebsnipls or fhany e bnvuacien

T4
= domt of pasicaler yibuemen; the alsimed bovemtion st bs
- r#-—ﬂ_--*ﬁhﬂlﬁ aasldupel aol o exmnnt e cubiund i laveive o lrvangiey

sy whn the: docement b sl skeme
1" dammen which sy Deww donbas ou gelary i) ar whieh b alind - desvmen of pacicider wivvnes; the clalased Ixtevtion caxeet s
0 astahlish the pubiioniion dts of sanshar cliwies an ather spadial menin cnaeliaged i fnvel v o Invassies wivey the desmens
(m spatiifind) enhined wih e o mery by dasnmpeyts, vach
¢ eaabinsios baleg civions 0 o pumen skilad fn the mt

“0" domu mimisg o = el declovare, b, i/ or sther seem

™  domuel phlkhed pfier e Ge gl SOng dets bt fxtey hay e
Daie of the sotoal completion of the pstemalioea] sssrch mdﬁ-.dhlnmmum

04 Jone 2001
Neow and muilng address of the ISA/US
Comniniontar of Putmis sod Tondemeris
Telophzam No. m-xk

dovennt senber of Vs same patad Cunlly

Patos PCT/ISA210 (second shoet) (hly 1998)
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zq:z:n.ﬂ o PATENTCOOPERATIONTREATY RECEIVED

-
v PCT
wy_ﬁ;ﬁm&mm woreATOnor acarr. L RN 4G 25
P DEMAND BY COMPETENT INTERNATIONAL
KNGIVILLE, TN 37801 O ELIMINARY BXAMINING AUTHORITY
(PCT Rulen $9.3(c)aod 61 1(b), frat sentemoc
and Adrainestrairve Instrurtions, Sectns 601{a))
Anplioma’s or ageat’s [lle o4 IMPORTANTNOTIFICATION
Seiorasionl sppifanion Mo Tmsccation] Mk dain rAmeaivia] [ ey rerm——r—
PCTAIAIATIT? 204N 01 26 JAN 00
=
INTERNATIONAL PAPER COMPANY

1 Theappliomni s herehy petified tae this lmorssions] Prcfiainary Examdalog Autharhy considen the thilowing dato as th dess
of ot of the dasend for intsmacianal yrellmisery cxnntnsiive of e imormeions] sppliostion:

14 AUGUST 2001

L Thedme of ool is:
the actoal dme of ool of he derznd by Ll Axtharlly (Rele 61 1 (b))
D the acsoal date of recelpt af the demand an hebail of this Aucharity (Rudo 38.3(0)).

] e dms wn which tun Aty s, in respasms ww e iviesion %0 Coroas defors In the desnd (Ferm
PCTAPEA/404), racsived tha regalred comrections.

3 [[) ATTEITNEG That duts of roccipt s AFTER ks exphretion of 19 mamtin (foen e priariy dma. Comtequely, the
abacsion(s) sunis i th desmand dons (he) ot byve the ofiut of posipeing tee critvy (e the sties] phaso untll 10 weuhs
foomn i pibartiy dita (e s o wovme OfTiom) LAricls P9(1)). Tharuiew, the sets fot sutey i the slacnl phess 7enn.
b pevrfersmid whils 30 months fums the prisity dus (or law Is sore Ofens) (Anlsls B2) Tor dowlls, me e FCT
Applivant's Gubds, Vebhane I

[ reswiicebia) this nocification cowflns e inlrmetace pivem by laphuana, facaamilc banamiasion ar In peress o

4 Owly whern peragreph 3 applics, s aopy of this notlfication e boan ame b L Tternalional Buresu.

Nuu-ld—lud_.-'ﬂhm Authorbend afReer -
 —— Googmeit \ {000
Wuhisges, 0.C. 20231  Asn-ROUS

Famlalla M. 203-30¢-31% Telaghans Na. 281-303-1740

0
NO NEW DATES DOCKETE
ATTY ¥ L
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RECENED o Panf COOPERATION TI;tIEAT:)

ocT 3.5 208 _ From the INTERNATIONAL BUREAU
e, N, hOHNAES, ey b
INFORMATION CONCERNING ELECTED
T GRAHAM. M.Itl s'
ORRLCES NOTIFIED OF THEIR ELECTION Lusdsks, Neuly & Graham, PC
P.0. Box 1671
(PCT Rule 61.3) Knoxville, TN 37801
ETATS-UNIS D'AMERIQUE
Date of maling (dawmonth/yser}
01 Oatober 2001 {01.10.01)
in relorense
Applicant's or sgunt's IMPORTANT INFORMATION
(rearnstione! spplietion Mo. Internetionsl fiing dete (day/mantivyasr) | Priority dete (dey/monthiyear)
PCTAISO1/2777 26 January 2001 (26.01.01) 26 January 2000 {28.01.00)
INTERNATIONAL PAPER COMPANY

1. mu%mlnm?mmmmunlluuunumwnmalmMMMulmm

EP :AT,BE,CH,CY,DE,DK,ES,F1,FR,GB,GRIEIT LU MCNL,PT,SE,TR
Natlonal :AU,BG,CA,CN,CZ,DE,GB,IL JP,KP,KR,MN,NO,NZ,PL,RO,RU, SE SK

2. Tha foilowing Offigss have walved ll-n.ﬁ-mm for the notificetien of thelr slection; the notifiestion wiil be sent to tham
by the intemational Buresu enly upen their request:
AP ;GH,GM KE L5 MW MZ SD,S5L.8Z,TZUG.2ZW
EA :AM,AZ,BY XG,KZMD,RU,TJ,TM
OA :BF,BJ,CF,CG,C1,CM,GA,GN,GW,ML MR,NE.SN,TD,TG
National :ALAM,AT,AZ,BA BB, BR,BY,CH,CU,DK,.EE,ES,F,GD,GE,GH,GM,HR,HU,ID,
IN,1S,KEKG,KZ,LCLK.LR,LS,LT,LU,LV,MD,MG,MK MW,MX,PT,5D,5§G,5|,5L,TJ,TM,
TR,TT,UA,UG,UZVN,YUZW _
4 The applicant is ramincded that he must enter the “natenal dlllnl-htlnI-Mﬁ
before sach af the Offices Bwisd above. This nust be dene -Mhnlh- m:!ﬂﬂmhhlnl N

prasaribed, &
transistion af the |nlsmational appiication (Artiels 30(1}{a}), «s well furnishing » tranalstion of
annastes of the internetional mw-;lnh:n" YT .Mﬂll -:"Qh 10 s o

have fixed time imite Iﬂﬂuhh'hnhlmmhlmlehhihm-
Jpln'icu'ru‘.:nnh-w-a-hmummmnmmmuummmml

The Into the Bu regionsl phase Is postponsd unill 31 menthe frem the priarity dete for sif States designatad for
ﬂnmuddnlnnn:amunuun ’ o

ALL DATES PHEV\OUSLY

DOCKETED
ATTY:
The bt e of W Astivored offiesr:
1211 Gamavs 22, Gwmetand Sangeeta JAIVA
Fessimlle No. (41-22) M0.1438 Telephone No. (4122) 388.83.38

Form PCTAB/SS2 (September 1887} 23523
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£ N\ | uniTeD STATES "EPARTMENT OF COMMERCE -
Patant and Offica

v A/ | oo
z 2

JULY 18, 2001
as 50

LUEDEKA, NEELY & GRARAM, P C
MARK §. GRAHAM *101704564A"
P.0. BOX 1871

KNOXVILLE, TN 37901

UNITED STATES PATENT AND TRADEMARK OFFICE
NOTICE OF RECORDATION OF ASSIGMMENT DOCUMENT

THE ENCLOSED DOCUMENT HAS BEEN RECORDED BY THE ASSIGHMENT DIVISION OF
THE U 8. PATENT AND TRADEMARK OFFICE. A COMPLETE MICROFILM COPY 15
AVAILAALE AT THE ASSIGNMENT SEARCH ROOM ON THE REEL AND FRAME NUMBER
REFERENCED BELOW.

PLEASE REVIEW ALL INFORMATION CONTAINED ON THIS NOTICE.. THE

INFORMATION CONTAINED ON THIS RECORDATION NOTICE REFLECTS THE DATA
PRESENT IN THE PATENT AND TRADEWARK ASSIGHMENT SYSTEM. IF YOU SHOULD
FIND ANY ERRORS OR HAVE QUESTIONS CONCERNING THIES NOTICE, YOU MAY
CONTACT THE EMPLOYEE WHOSE NAME APPEARS ON THIS NOTICE AT 703-300-9733.
PLEASE SEND REQUEST FOR CORRECTION TO: U S. PATENT AND TRADEMARK OFFICE,
ASBIGNMENT DIVISION, BOX ASSIGEMENTS, CG-4, 1213 JEFFERBON DAVIS HWY,
SUITE 320, WASHINGTON, D.C 20231.

RECORDATION DATE: 04/26/2001 REEL/FRAME: 011755/0968
NUMBER OF PAGES 3

BRIEF. ASSIGNMENT OF ASSIGNOR'S INTEREST (SEE DOCUMENT FOR DETAILS)

ASSIGNOR

MOHAN, KOSARAJU KRISHNA DOC DATE: (4/11/2001
ASSIGNOR.

KOUKOQULAS, ALEXANDER A. DOC DATE 03/20/32001
ASSIGNER:

INTERNATIONAL PAPER COMPARY
TWO MANHATTANVILLE ROAD

A NEW YORK CORPORATION
PURCHASE, NEW YORK 10577-2196

SERIAL NUMBER- 09770340 FILING DATE 01/26/2001
PATENT NUMBER- ISSUB DATE

TARA WASHINGTON, EXAMINER
ASSIGRMENT DIVISION
OFFICE OF PUBLIC RECORDS

e 2
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1 Name of convaying partyQes: L\')\,. o\

Kosaraju Krishna Mohan and
Alexander A. Xoukoulas

Adcitional nemets) of comveving sartytes atteched? | | Yea (X1 No

LUEDEEA , NEELY, & GRAHAN
(NemEENNEEEY

. — 101704564
To the Asststant Commissioner for Patents: #aase record the atteched origirl documents or copy thersof

Qo17
Patent and Trademank Ofics

S’
-

<8

£ Names xnd sddres. of recalving pertydes.

Name:

INTERNATIONAL PAPER COMPANY
& New vark Corporation

Strest Addres:

Two Manhaltanville Road

3 Nature of convevanoe-

Purchasa, New York 10577-2196

Il Assignment 1 1Merger

I 1Change of Name I 10thar - ) i )

| 1Securtty Agresment y _.i /7R 25 A0
Exacution Date: 4/11/2001; 3/20/2001 _ -

4. Application

numbers or patent tumbers
uummuumuwm-mmmmmumumn

A. Patunt Application Nok.

05/770,340
“_—‘

quY

Name and address of party to whom correspondence
concarning document should ba malled-

Mark 9. Graham, Esgq.
LUEDEKA, NEELY & GRAHAM, P.C
P. O. Box 1871

Kanoxville, TN 37901

6. Tots! number of appiications and patents
1

7 Totalfes O7 CPREAY_.—§ 40.00
iX] Enciosect
IX] Piesta charge to deposit acoount sny
missing or additional fes

8. Deposit Accoust No 12-2355

staternent and signature
mmm«mrmmm the foregoing

mi’:lmmmwmnmapyknm
copy of the /
~Mark 8. Graham _ &/ 3.3/ som
Wame of Person Bigning “abs
wm"ﬂmhwdm cover shoet: 151
F\SE21\P1.assignment.owr wpd '

L]
- oW P -
- s w & ¢ CERTIFICATE OF MARNG * * *
Pt

1 hereby curtily that this corraspondance b mwmmmm
wmmmmnmmmnmmcmm Box
Asdpnmernt, Office of Public Records, ULS. Paturt and Tredamark Offica, Crystal Gatewsy 4, Roorm

X3 washington, D.C 20251

b loA

kS Graham, Weg. D88
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~ Docker.-0, 54821 P1/C-35200

Assignment

We, Kosaraju Krishns Mohan, s citizen of India, having a mailing address of
5201 Summerhsll Road, Apartment 1110, Texarkana, Texas 75503 and Alexander A.
Koukoulas, e citizen of the United States, having a mailing address of 242 West Glen
Avenue, Ridgewood, New Jersey, for good and valuable consideration, recetpt of which
is hereby acknowledged, have assigned and do hereby assign to INTERNATIONAL
PAPER COMPANY, a New York corporation, having its principal place of business at
Two Manhattanville Road, Purchase, New York 10577-2196, 1ts successors, assigns and
legal representatives, the entire right, titlc and interest throughout the world in and to all
subject matter invented by us and disclosed in the application identified below~

Title. LOW DENSITY PAPER AND PAPERBOARD ARTICLES

US Apphcation No . 09/770,340

Filed: January 26, 2001
Inveator(s). Kosarsju Krishuzs Mohan QAI/ 20014
Duin of Execution of Declmtion
Alexander A. Koukoulas
Date of Execution of Decluration

and in and to all Letters Patent and all Convention and treaty rights of all kinds, 1n all
countrics throughout the world, for all such subject matter. Wo agree to sign all papers
necessary to secure all said Letters Patent to the above assignes in accordance with the

Assignment.

g[n[zoal £ Foub Hao
Date of Exccution of Assignment Kosaraju Knstina Mohan
20 Myl dool
Date of Execution of Assignment Al A

Pagolof2
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STATE OFW )
)
COUNTY OFM_/)

I hereby cartify that before me appeared Kosaraju Krishna Mohan,
personally known by me, who then and there was duly swom by me, and under oath
acknowledged that the foregomng asnignment was duly signed, sealed and delivered by
lum on the datc appearing at the foot thereof,

Date (%-i i, 2001 A 7”!&1‘-”

dhhe»

STATE OF NEW YORK )
)
COUNTY OF ORANGE )

I hercby certify that beforc me appeared Alexander A. Koukoulas,
personally kmown by me, who then and there was duly swomn by me, and under oath
acknowledged that the foregoing assignment was duly signed. sealed and delivered by
hum on the date appearing at the foot thercof. )” &

1

Date; ng,k 2u,3000 dhe ~
Public -

—————— oy OB B e v

et 585

\PAME2 WIS ASG

Page2of2
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OCTOBER 310, 2001

LUEDERA, NMEELY & GRAHMM, P C.
MARK 3. GRAHAM, ESQ.

P O BOX 1871

KNOXVILLE, TN 37901

PTAS

&

6(

LUEDENKA, NEELY . & GRAHAX Qozo

~r
UNITED STATES DEPARTMENT OF COMMERCE
Patent and Tradamark Office

ASGETANT SECRETARY AND DOMMIESIONER

OF PATENTE AND TRADEMARKE

Wastington, L.C. 20231

ERERNRNE R
Il

*101829547A*

UNITED STATES PATENT AND TRADEMARK OFFICE
NOTICE OF RECORDATION OF ASSIGNMENT DOCUMENT

THE ENCLOSED DOCUMENT HAS BEEN RECORDED BY THE ASSIGNMENT DIVISION OF

THE U.S. PATENT AND TRADEMARK OFFICE.

A COMPLETE MICROFILM COPY IS

AVAILABLE AT THE ASSIGNMENT SEARCH ROOM ON THE RERL AND FRAME NUMBER

REFERENCED BELOW

PLEASE REVIEW ALL INFORMATION CONTAINED ON THIS NOTICE. THE
INFORMATION CONTAINED ON THIS RECORDATION NOTICE REFLECTS THE DATA

PRESENT IN THE PATENT AND TRADEMARK ABSIGNMENT SYSTEM

IF YOU SHOULD

FIND ANY ERRORS OR MAVE (JUESTIONS CONCERNING THIS NOTICE, YOU MAY
CONTACT THE EMPLOYEE WHOSE NAME APPEARS ON THIS NOTICE AT 703-308-9723.

PLEASE SEND REQUEST FOR CORRECTION ‘TO:

U B PATENT AND TRADEMARK OFFICE,

ASSIGNMENT DIVISION, BOX ASSIGNMENTS, CG-4, 1213 JEFFERBON DAVIS HWY,

SUITE 320, WASHINGTON, D.C 20231.

RECORDATION DATE 08/27/2001

REEL/FRAME 012107/0866
NUMBER OF PAGES 3

i
BRIEF. ASSIGNMENT OF ASSIGNOR’S INTEREST (SEE DOCUMENT FOR DETAILS)

ASBIGNOR
FROASS.

ASSIGNOR
REED, DAVID VERD

ASSICNEE:

PETER MATTHEW

DOC DATE: 06/14/2001

DOC DATE: 08/06/2001

INTERNATIONAL PAPER COMPANY, A NEW ' ~

YORK CORP
TWO MANHATTANVILLE ROAD
PURCHASE, NEW YORK 10577-2196

SERJAL NUNMBER 08770340
PATENT NUMBER

SEDLEY PYNE, EXAMINER
ASSIGNMENT DIVISION
OFFICE OF PUBLIC RECORDS

FILING DATE 01/26/2001
ISSUE DATE- -
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PORM F7-ASS pv > UO-JU-2ZUV T umwmg
P T —

To the Assistant roertants 101820547 pants or copy thereof

1. Kame of conveying partylen. 2. Mame and adidress of receiving partytes:

35:: 5:55"2‘.’.?“' &nd THTERMATIOMAL PAPER COMPANY

@ Raw York Carporst-ord
Stroet Address
Adaitional nameds) of conveying partydes attachad? 1 1 Vey LXKl No Two Manhattanville Road

Purchase, New York 10577-2196
3 Nature of comvevance:

£ Assignment { iMearger
I Jcmngs of Name | 10ther Aul 27 1y
| 1Security Agresmant T—,
Exscution Date: 6/14/2001, 8/6/2001 T Tt——— -
& Appication numbertd or patent temmbers:
ummummm-m-mmmummdmmn
A. Pxtenit Applicatian Now B. Patert Noll
09/770,340

£ Namaand address of party i whom correspondence 4. Total number of applications and pstents
concerning doasmant shousd be malled: wvolved 1

Mark &. Graham, Esq.

LUEDEKA, NEELY & GRAMAM, P.C. 7 Totaifee &7 CFR3AV——.5 40.00

P. 0. Box 1871 X Enclosed
Knoxville, TN 37901 X Pisase charge to daposit account any
missing or additional fes
- 4. Deposit Acooimt No 12-2355
— o~
Y20/2001 ARREM 00000010 05770340 DO HOT USE THS SPACE
1 Gt HNU D '

§ Ststement and sighature (
To the bast of my inowledpe and bellel, the foregoing information is (rue and correct and any attached copy is 8 tne
<copy of the origingl documant.

Mazk 8. Grahan_ Aok Hplem

Total number of pages including cover shaet:

FASaR21\M Assignment.cvr Ind.wpd

SiTiclent postage 83
Assgmmant, Ofice of PUbiic Recards, U5 Fatent and Trademark Office, Crystal Gateway 4, Room
335, Washington, O.C. 20271

—‘%‘L . Reg 2385
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Docket No. 54821 P1/ C-3520.0

Assignment

We, Peter Matthew Froass, a citizen of the United States, having a mailing
address of 11 Valley Court, Chester, New York 10918 and David Verd Reed, & citizen
of the United Stateg, having a mailing address of 2044 Hunt Road, Blanchester, Ohto
45107, for good and valueble cons:deration, recelpt of which 1 hereby acknowledged,
have ssmgned and do hereby assign to INTERNATIONAL PAPER COMPANY, a New
York corporation, having its pnncipal place of business at Two Manhattenville Road,
Purchase, New York 10577-2196, its successars, sssigns sod legal representatives, the
eatire right, title and interest throughout the worid 1n and to all subject matter invented
by us and disclosed in tho application identified below

Title: LOWDENSITY PAPER ANDPAPERBOARD ARTICLES
U S Application No 09/770,340

Filed Jenuary 26, 2001

Inventor(s). Peter Matthew Froass

David Verd Reed

and in and to all Letters Patent and all Convention and treaty rights of all kindsy, in all
countnes throughout the world, for all such subject matter We agree to sign all papers
necessary to secure all said Letters Patent to the above assignee i accordance with the

Asugnment
bll'{lof

Dute of Bxecution of Assignment

&/ e/ —

Dute of Execution of Assignment

tn . ?HM;

Page | of 2

NS
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STATE OF NEW YORK )
)
COUNTY OF ORANGE )

I hereby certify that before me appeared Peter Matthew Froass, personally
known by me, who then and there was duly sworn by me, and under oath acknowledged

Mmmmtwwyslmznmdddwaudbyhmmthem

eppearing at the foot thereof.
7/ )i
Notary Pubhc

.. G e N3y e
MyCm%u.uumm
in Couwr oy

Tatn Explras

LA R NN

STATE OF OHIO )

)
COUNTY OF L% 4404y

I hereby certify that before me appeared David Verd Reed, personally
known by me, who then and there was duly sworn by me, and under oath acknowledged
that the foregoing assignment was duly signed, sealed and delivéred by lum on the date

appeanng at the 0 thereof Z
Date: L ép’w £ /
otary Public '

My Commussion Expires:

\FASSE21\ASSIGNMENT . ZND. wpd

Page 2 0f2

&
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- ™~

OCTOBER 30, 2001

LUEDEKA, NEELY & GRAHAM, P C.
MARK S GRAHAM

PO BOX 1871

KNOXVILLE, TN 17901

Y\
L)

PTAS

LUEDEXA, NERLY . & GRAHAN

1—-

OF PATENTS AND
Washingean, [1L.C. 20231

I
i

*10182954BA*

UNITED STATES PATENT AND TRADEMARK OFFICE
NOTICE OF RECORDATION OF ASSIGNMENT DOC

THE ENCLOSED DOCUMENT HAS BEEN RECORDED BY THE ASSIGNMENT DIVISYON OF
THE U.5. PATENT AND TRADEMARK OFFICE.
AVAILABLE AT THE ASSIGNMENT SEARCH ROOM ON THE REEL AND FRAME NUMBER

REFERENCED BELOW.

FLEABE REVIEW ALL INFORMATION CONTAINED ON THIS NOTICE. THR

INFORMATION CONTAINED ON THIS RECORDATION NOTICE REFLECTS THE DATA
PRESENT IN THE PATENT AND TRADEMARK ASSIGNMENT SYSTEM.
FIND ANY ERRORS OR HAVE QUESTIONS CONCERNING THIS NCTICE, YOU MAY
CORTACT THE EMPLOYEE WHOSE NAME APPEARS ON THIS NOTICE AT 703-308-9732)

REQUEST U.8 PATENT AND TRADENARK OFFICE,
ASSIGNMENT DIVISION, BOX ASSIGNMENTS, CG~-4, 1213 JEFFERSON DAVIS AWY,
SUITE 320, WASHINGTON, D.C 20231

PLEASE SEND

RECORDATION DATE 08/27/2001

BRIEF+ ASBEIGNNENT OF ASBIGNOR'S INTEREST (SEE DOCUMTNT FOR DETAILS)

ASSIGNOR:
FROASS, PETER MATTHEW

ABSIGNOR:
REED, DAVID VERD

ASSIGNEE:
INTERNATIONAL PAPER COMPANY
TWO MANHATTANVILLE ROAD
PURCHASE, NEW YORK 10577-2196

SERIAL NUMBER. 60178214
PATENT NUMBER-

TONYA LEE, EXAMINER
ASSIGNMENT DIVISION
OFFICE OF FUBLIC RECORDS

FOR CORRECTION TO-

REEL/FRAME. 212107/0872
NUMBER OF PASES: )

DOC DATE: 06/14/2001

DOC DATE- 08/06/2001

FILING DATE. 01/26/2000
ISSUE DATE:

A COMPLETE MICROFILM COPY IS

IF YOU BHOULD

Qozs

UNITED BTATES DEPARTMENT OF COMMERCE
Patent and Trademark Office
ABEETANT GECRETARY AND COVMEEEDNER
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To ths Asslstant Commissionar for Patmns:
1 Name of conveying partyfies),

Peter Matthew Froass and
David Vard Reed

Aougitional nematsl of conveying partytes attacted?! | Yes (XiNo

2. Name ant address of recoiving partytes:

N

INTERNATICHAL FPAPER CONPANY
@ New York Corporaton

$troot Address:

Two Nanhattanville Road

X Mature of convevance:

Purchase, ! New York 10577-2196

1) Asignment [ 1Merger .

I 1Crange of Name { J0ther Alg 27 g

{ 1Security Agresment -\-
Execution Dats: 6/14/2001; 8/6/2001 T _

01829548 4 socumenss or ooy srereot

A. Patant Application Nol.
50/178,214

Additional numben stiached? T 1ves (XiNo

5. Name and address of party to wham correspondences
conceming decument shouid be malled:

Mark 8 Graham, Esq.

€. Total number of ns and
ml patents

7 Towifeeg7om30—. 5 40.00

1UOEDEKA, NEELY & GRAHRM, P.C.
P. 0. Box 1871 X1 Enclosed ,
Knoxville, TN 373501 [XJ Pease charge to deposit account aiy
‘ missing or addftional fee
8 Depoait AccountNe. 12 -2355
DO NOT URE THIS SRACE

9. stitement and sigmature.

To the best of my knowledge sind bellel, the foregoing information ks trus and correct and any attached copy I 8 true

capy of the origins!
-Maxk B, Grahem

Nama of Person Signing

_4-__‘4“‘-" ‘ 1[ZL__-’ $40/

Total umber of pages Inciuding cover sheet: 0

73072001 ANAEDL 00011 60170814

FASAB21\PRASSIGNMENT 2.0 wid )
FEaSsL “w

* ¢ * CHRTIFICATE OF MAKING * * *

{ herebry cartify that this correspondance Iy being depositad with the United states

Postyl Sarvice with sufficlent

ag first ciass mall in an ervelope addrassed to:  Box

postzgw
Assignmend, Oifice of mubiic Records, US. Aetant and Tradamerk Ofice, Crystal Gatewsy 4 Room

335, Washington, D.C. 20251

on !4 ‘luﬂ o

&
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Donket No. 54821 PR/ C-3520 0

Assignment

We, Peter Matthew Froass, a citizen of the United States, having & mailing
addreas of 11 Valiey Court, Chester, New York 10918 and David Verd Reed, a
citizen of the United States, having a maihng address of 2044 Hunt Road, Blanchester,
Ohio 45107, for good and valusble consideration, receipt of which is hereby
acknowledged, have assigned and do hereby assign to INTERNATIONAL PAPER
COMPANY, a New York corporation, having 1ts principal place of business at Two
Manhattanville Roed, Purchase, New York 10577-2196, its succeasors, asaigns and
logzl representatives, the entire right, title and interest throughout the world in and to
all subject matter inventsd by us and disclosed in the apphication idcntified below

Title. LOW DENSITY PAPER AND PAPERBOARD
ARTICLES

U S Application No.: 60/178,214

Filed January 26, 2000
Inventor(s): Peter Matthew Froass 6/ / 5‘[" [
Dats of Exccation of Declaratim
David Vad Reed é 0
Date of of Declarstson

0
and in and to all Letters Pateat and all Convention and treaty nghts of all kinds, in all
countries throughout the world, for all such subject matter We agree to sign all
papers necessary to secure al] said Letters Patent to the above assignee in accordance
with the Assignment. ]

6_/”/01 MM M ?WIM

Date of Exocutton of Assignment

e/
Dete of on of Assignment
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STATE OF NEW YORK )
)
COUNTY OF ORANGE )

I hereby certify thet before me appeared Peter Matthew Froass,
personally known by me, who then and there was duly swom by me, and under cath
acknowledged that the foregoing assignment was du ugmd.snledmddeﬂvuedby
fum on the datc appearing at the foot thereof.

Date (L)

Notary Public

My Cunmvw Yok

Z?jél.
[ AN NN
STATE OF OHIO )
)

COUNTY OF L£C0MMT)

I hereby certify that before me appeared David Verd Reed, personaily
known by me, who then and there was duly sworn by me, and under oath
acknowledged that the foregoing assignment was duly signed, szaled and delivered by
him on the date sppeanng at the foot thereof.

Date: & 2oy
otary Public

My Commission Expires-

\PUDONAS452 | pr 2ndassignment. wpd

Page2 of2



';TIIIIID! NON 17 3B FAX 82685 523 4473

JULY 18, 2001

LUEDEKA , NEELY & GRANAM
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PTAB

LUEDEKA, NEELY & GRAHAM, P C.
MARK S, GRAHAM, ESQ

P 0. BOX 1871

KNOXVILLE, TN 37901

ASEETANT SECRETARY AND COMMSSIONGR
OF PATENTS AND
Washington, 0.C. 20231

*101T704499A"

UNITED STATES PATENT AND TRADEMARK OFFICE
NOTICE OF RECORDATION OF ASSIGHNMENT DOCUMENT

THE ENCLOSED DOCUMENT HAS BEEN RECORDED BY THE ASSIGNMENT DIVISION OF

THE U.S. PATENT AND TRADEMARK OFFICE.

A COMPLETE MIUCROFILM COPY I8

AVAILABLE AT THE ASSIGNMENT SEARCH ROOM OM THE REEI, AND FRAME NUMBER

PLEASE REVIEW ALL INFORMATION CONTAINED ON THIS MOTICE., THE
INFORMATION CORTAINED ON THIS RECORDATION WOTICE REFLECTS THE DATA

PRESENT IN THE PATENT AND TRADEMARK ASSIGHMENT SYSTEM

IF YOO SHOOLD

FIND ARY ERRORS OR HAVE QUESTIONS CONCERNING THIS WOTICE, YOU MAY
CONTACT THE EMPLOYEE WHOSE NAME APPEARS OM THIS NOTICE AT 703-308-9723,

PLEASE SEND RE(UEST FOR CORRECTION TO
ASSIGNMENT DIVISION, BOX ASSIGNMENTE, QG-4, 1213 JEFFERSON DAVIS HWY,

SUITE 320, WABHINGTON, D.C. 20231

RECORDATION DATE- 04/26/2001

BRIEF-

ASSIGNOR:
MOHAN, KOBARAJU KRISHNA

ASETGNOR
KOUKOULAS, ALEXANDER A.

ASSIGNHRE-
INTRERMATIONAL PAPER COMPAMY
THWO MANHATTANVILLE ROAD
{A HEW YORK CORPORATION)

U.S. PATENT AND TRADEMARK OFFICE,

REEL/FRAME 011750/0937

NUMBER OF PAGEE 13

PURCHASE, NEW YORK 10577-219%6

SERIAL NUMBER. 60178214

PATENT NUMBER

SHAREILL COLES, EXAMINER
ASSIGNMENT DIVISION
OFFICE OF PUBLIC RECORDS

ASSIGHNMENT OF AYSICNOR'S INTEREST (SEE DOCUMENT FOR DETAILS)

DOC DATE 04/11/2001

DOC DATE: 03/20/2001

FILING DATE 01/26/32000 -
ISSUE DATE

UNITED STATES DEPARTMENT OF COMMERCE
Patent and Tradamark Offics
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M COVER SHEET ™
I ONLY

U5 DEPARTMENT OF COMMERCE
Petent and Trademark Office

P—— pasndnmang
- 101704489
To the Commissioner Monse record the

1 mameofconveyingpartytlest LY. Q) |, o\

Kosaraju Krishna Mohan and
Alexander A. Koukoulas

Additionst namats Of conveying partytes sttached? [ 1 Yes (XI No

attached orinel docuyencsor oy areof

2. Name and address of receiving partyiies):

Name:
INTERMATIONAL PAPER COMPAMY

a New York Corporation
Street Address:
Two Manhattanville Road

3. Nature of conveyance:

x1 Assignment { 1Merger
I 1Change of Nane { 10ther
{ ISecurtty Agresmant

Execution Oate: 4/11/2001; 3/20/2001

Purchase, lttw York 10577-2196¢

1

I' p —— . = -1

.-H "i }PR 20 20 s

e e P Tl

4. Appication numbert

lnmumﬂmmmamammmmdhﬂﬁmnb

A. Patant Application Now.

60/178,214
e ——

8 Patent Notsl,

Addittonsl numbars sttached? | 1Yes Do

5. Name and addresy of party to whom corvespondence
concarming document should be malled-

§ Total rumber of applications and patents
1

Mark 8. Graham, Esq

LUEDEKA, NEELY & GRAHAM, P.C.
P. O. Box 1871

Knoxville, TN 37901

7 Tots fes O7CAM3AY... .S 40.00
(X1 Enciosad
10 Piozse charge to depostt account any
missing or sdditional fee

8. Daposit Account No. 1.2-2355

9. Statement and

siansture
o the bast of my inowiledge snd belfel, the faregaing Information i true and correst snd any attached copy i a true

copy of the ariginal document.
fame of Person Noning Signature -
wmmmm&rumm m
~FASIEZ\PRASHGNMENT.CVR wpd
" WAt T Tsil

* * CENTINCATE OF MAILING * * *

- n A

1 hareby certiy that this correspondance Is being
8¢ first cass mall in an envelops scdressad tx:  sorx

Postal Sarvics with

Japasioad with the United Stabes

suf¥iclant postage
mmdmm {AS. Patent and Tradamark OmMce, Oyt Gatoway £ Room

m;;ﬂéjh!

4.

S Graham, Mg, 32555

A0
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) Docket No 54821 P1/C-3520.0

Assignment

We, Kosaraju Krishna Mohan, a citizen of India, having a8 mailing address of
5201 Summerhill Road, Apartmeat 110, Texarkana, Texas 75503 and Alexsnder A.
Koukoulas, 2 citizen of the Umited States, having & mailing address of 242 West Glen
Avenue, Ridgewood, New Jersey, for good and valuable consideration, receipt of which
is hereby acknowledged, have assigned and do hereby assign to INTERNATIONAL
PAPER COMPANY, a New York corporation, having 1ts pnncipal place of busmess at
Two Manhattanville Road, Purchase, New York 10577-2196, its successors, assigns and
legal represantatives, the entire right, title and interest throughout the world 1n and to ail
subject matter invented by us and disclosed in the application identified below:

Title: LOWDENSITY PAPER AND PAPERBOARD ARTICLES

U.S. Application No.: 60/178,214

Filed. January 26, 2000
Inventor(s). Kosaraju Knshna Mohan lf&/ 2o0f
Date of Exscution of Decleration
Alexander A. Koukoulas
Duix of Execution of Declaratwon

and m and to all Letters Patent and all Convention and treaty rights of all kinds, i all
countries throughout the world, for all such subject matter We agrec to sign all papers
necessary to secure all smd Lettery Patent to the above assignee 1a accordance with the

Assignment .
4/nf 2001 . boale. ol

Dute of Execution of Assignnyent Kosaraju Krishna Mohan

20 Maach 3001

Date of Exccutlon of Assignment A. Koukoulas

Pago 1 of 2
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-

STATE OF TEXAS "1\Mr)

COWTYOF_D_«‘_/_ )

I hereby certify that before me appeared Kosaraju Krishna Mohan,
personally known by me, who then and there was duly swom by me, and under oath
acknowledged that the foregoing assignment was duly signed, sesled and delivered by
him on the date appearing at the foot thereof.

Date: l %M:.ﬁh&/ )
._%ﬂd_h.mu_ Nouﬁ’ubhc

My Commusaton Expires- '
JEANNE McCARE
Natery Public, Surta of New York
yagIseerT———

Oushiivd in Orange
mc-mmumaw-.Mnn"_—_

STATE OF NEW YORK )

)
COUNTY OF ORANGE )

I hereby certify that before me appeared Alexander A. Koukoulas,
personally known by me, who then and there was duly swomn by me, and under oath
scknowledged that the foregomng assignment was duly signed, sealed and delivered by
him on the date appeanng at the foot thereof

Date: Sfdofoy #ﬁ; Wl d!-_-—

Stete of Naw York
m"""-‘#‘"""

My Comnmigsion Expires

PS4z I\prov-asg wpd

Page20f2
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hd ¥."7EN1 CUUPERALION TREATY ~ c-wg v
- @ 2602
MAR - 8 - Y m I~
NAR AUTHORITY
ALJEDEXA, HERLY
MABK 5. GRAHAM PC
rwsnmo DEKA, NEELY & GRAHAM. FC NOTY T
1 FICATION OF TRANSMITTAL OF
KNOXVILLE, TV 37901 INTERNATIONAL PRELIMINARY
EXAMINATION REPORT
PCT Rule 11 1)
[ Deis of Maiimg
praspuderym 04 MAR 2002
[ Applicans ot ageat's flic relerence
R IMPORTANT NOTIFICATION
Iemenationnl appiication No. Inernarion filing duie gltyAremci/yvar] | Priouily Caie Glaysmonth/pear)
| rcTrUBOURRTTY 26 Jusuary 2001 (36 01 2001) 26 Jagsery 2000 (36.91.2000)
Applicant
INTERNATIONAL PAYER COMPANY

1 The spplicans iy hershy notified that this International Prelimisary Examining Anthority transnits herywith the
intermtions! preliminary axsmination report and its smexeg, if sny, estybinhed on the inlematineal sppheation.

2. A capy of the report and its anacxey, If any, i being tranemitied & the laternabional Burcas fir comemnication
to all dhe cleeted Offices

3 Whers requured by any of the electad Offices, fhe [ntersationsl Burean will prepim an Engleh maasisuca of the
repart (bt not of any annexes) and will traxmenlt guch uanslazion by those OBices.

4 REMINDER

The applicant ment anter the national prage befors each elecind Office by parforming certsun acts (flling
tranglatioes ant paying netkoual foes) withm 30 monihe from the pricriry dain (or lamr b some Offices)(Asticls
mmmdnum“whmmmnmmrm[m)

Whers a manslarion of the Intamational spplication most bs fumished 10 sn elecird Offics, that tonstation wmust
cotain a transistion of any annexes i the inxaationsl preliminary examination report. 1t 1 the applicast®s
respansiinlity o prepam and fhmsh such transtation dowctly 10 cach alected Office concmed

For further detmis on the applicable time bunits and requiremenn of the slecred Offices, seo Volume I of te
FCT Applicant’s Quide .

i L
Namx xad mmfling address of the [PEA/US A
Comylttion of Feigm sl Tenlpmarls
i 1.44
Wachingem, D.C. 20031
Fecstmils No. (703)303-32%0 Yelaphous Ng. (MI]) 3080461
Farm PCTAIFEA/416 (uly 199T)
NO NEW DATES DOCKETED



L]

O7/22/08 MON 17 37 FAX U883 523 4478 LURDEEA, NEELY, & GRAHAN
St S’
E,.¢ENT COOPERATION TREATY
INTERNATIONAL PRELIMINARY EXAMINATION REPORT
(PCT Articie 36 snd Rule 70)
Applcat’s or agwer's f8s referanee
Sct Nosifienton of Transssionl of kteratiom
3 P FOR FUKTIHER ACTION Prelonisary Esscirmtion Repovt (Form PCT/APEA/#16)
Inteyrmtiensl spplication Na. Treernarion] iing dass Rvsctiyvr) Frioviiy dass flepiraniiyear) ‘

Tmanucicnsl Patent Chssiention (IPC) or mithent) classificysion end IAC

IPC[N). BRD A4 end US ©1 _ &28/311 11
Appears,

INTERNATIONAL PAFER COMPANY —e ______________=J|

[ This inmaticos! prelimicary exmmlostion repoct bas bees prepared by this intwrratinesl Prelimicsry
Exzmining Avchority sod s ranemivied to the applicant sccarding to Article 36

1 This REFORT comnats af a ttal of 37 shects, tnctodeng this cover dhwer.

[C] This report s also sconmpamed by ANNEXES, 1 6., sheats of the descripion, clakm snd/or deawings
which bave been amended sd gre thw busis for this report sad/or shests containing rectificetions mads
Yufore tais Aushariy (se Xulo 70.16 ant Soction 607 of the Adminisrative Instractions usder e PCT)

m-uuuuﬂohulld_ghn
3 This repoct coutsns indications rolating @ the fallowing e

1 [X) Bak of te ropem

o [ ooty

M [} Noveseblishment of regare with cegand o saveity, inventive step e kuduserind spplicabibey
v [} Lack of ualty of tovensicns .

v X Resoned satement unter Arvcto 35G2) with regand o novelty, investive. step or indusrial
spplicehility, cltadons snd explenacinns eupportiag vuch stasment

Vi Dmu—nu -
VI ] Corsein dafects In the ntesartonal sppiication .
viz [ ] Ceruin obeervations on the lommarionl application :

Dats of submission of the demand Deid of connpletion of thus report

14 Angar 3001 (14.08.2001) 08 Petwunry 2002 (08.02.200)
[

Nunse wol xniliey wildeces of the IFEA/US
Commizioser of Poiey vod Tralmusin

e FET
Walhgm, D.C EO01

Facelmile No. (700)204-1230 Telophum: Nu._(203) 3080681

Form PCTAPEA/40p {oarwer shoat)(hily 1998)

-

Katf
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et snertntinud w ailop No,
INTERNATIONAL PRELIMINARY EXAMINATION REFORT | povrumoumarrs

L. Bisals of the regort
1 With regerd 1o the leaents of the Issmuions! spplication*
the inserational spplication as originelly fled

e descripton

pagea |-24 . origioally filed

page2 NONE

Mg NONE  filed whh the lester of

B4 te charms,

papee 33, e ovglnally filad
pages NONE =, a3 smenddod (ogather with sny statemeat] under Article. [9

Pages NONE . Hlod with the demand

pages NOWE " i with the lesar of

B e dnetoga

[ e sncpsomce tating part of o desertpion. .

MpmNONE =, s origioally flod
pags NONE fied with the demand

pages NONE » filed with ths Latter of
2 Wyh regand to the lnngaags, all the cloments marked sbove were avallsble or frntdhed 1o this Authority in the
lanpmge i which the infernariona] spplication was filxd, unless odwerwise indiested under thiy sem.
These clemncyns 'wars availabis or fienished 4 thig Avthordy bn the isllowing lngusgs which l»
the langunge of & treistion farnisted fior the purposes of intsrnations] seaech Gandar Ruls23. 1¢0)).
the bengunge of publication of the inbarnationa] spplication (under Rule 48.3(%)
the Imguage of the rwnalstion fixvished for the porposes of fntermationsl prellminary axeminstion(eader Rides
55.2 anVor 55.3)
3 Witk regand to oy naclaotide ssd/or smine add sequence duclosd in the intermational spglication, the
iematwral preliminary examination was carrisd out an dw beely of the seqooons Hsting
[[] contatned in the miermational spplicarion in pringed focm.
Sed wgriher with the nterational application la computer readabls form.
fmishad eubesquently & tis Auhority in wrireen fhnn
furnished shesquendy to ey Antharicy in computer reagable foro,
MWMNMMWWWMu.pWthﬁ
miercational spplication as filed has been famighesd
Dmm&nhmluﬂdhmmﬂhﬁ-mhmﬁdnm“umw
has b Rurnished.

4 DX The smeodmwnts bava reslied in the cancelletion of

E the description, pagas poes
the clalmy, Not. e
¢ drawings, sheets/lig none
5 D This report bms been estpbilshed s if (some of) dn smendaserss Juad wat been made, sindy thoy bawe besn coosldered © go
beyond the @wlonure as filad. a3 Indicated lo tby Sopplemaotal Bax (Ruls 70.2(c)) **
¢ Raplecernast shwcts which ke bean farnishod 10 St racelving Offics In rexponss 10 st imiation snder Article 14 are rgforred to s

ihis nepovt ax “eriginadly flled " and are nat sxmexed 10 this repon sincs they dv na; conisin amoxiness Rals 70.16and 720.17)
¢ _tny rplscsust shast contalning rech anendnents sexs be refirred to ander Sam 1 ond coared 10 ths repont

Farm PCTIPEAA00 (ox T) (hly 1998)
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Interaiea] appuceios No. —
INTERNATIONAL PRELIMINAR" TYAMINATION REFORT PCTAROIM T
V. ummmmﬂﬂ_ﬂh-ﬂmhﬂnﬂ-mww,
cltstions and expluenfiogs supperting such sidamamst
1 STATEMENT
Nervelty (N) Clntng )40 YHy
Claken NONE NOQ
foventive Srep (IS) Claimy 140 YES
Clsims NONE NO
Inuhugtrial Agplicability (IA) Clains 140 YRS
Clalmy NONE NO

2 CITATIONS AND EXPLANATIONS

in denps 1-40.
NEW CTATIONS

With tegards i clalig 1-40, the gtad wrt fafly tu twmch or wuggest & paperhvard muneial 1 mthod of makiog sld pepertuncd
ﬂ.muhd&m;mmmhmmmw“

Form FCT/AIPEA/AGS (Bax V) (hly F98)

>
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ags Ve

BexNs,Y _ DESIGNATION OF STATES
The Sollowing Juigwdlons ws harchy mads weler Ruls 4.5(s) fomrk e spplicably ceck-bome of bast o ant bw swring:
RaglensiPtanl
AP ARIPOPatest* GH Ghans, M Gambw, KE Keaye, 1.8 Loastho, MW Malswi, ED Swed Ugands,
m mmuwmmmh.muduummﬁm#m
M EA :.n.:.uor mm_ﬁz = nu-w “ﬁﬂﬂ?&n.mhd
e Pt e o e w . Bata

w l'-g‘l'l;: Armnnnﬂ%mmummlmcvq DE Germumy,
n G Unlted 1]
Wn P “l:bn.GROmh lld-ll.l'l'lll;‘all.-nhu.

MC t
Monsco, Ietherlond. wedan, & Conirscilog Giste of the Buropean
OA CQAPIPsteat: BF Burkias Benia, CF Canivel Aftican cc C1CMa#'tvalra, O34
B O O e i, G o) Btam, AL Wil I sesciabo, NE Mo B Scoopet, TDCheA T T
sny other which (2 3 member Sinio of OAPt snd a Coniraciing fitate of the PCT ¥ afer lind of puisciin ar hunimet

skl spuciyon doted e - . .
Hotanal Poteut O offey i of proiectin or wrestmet dagined, apeclly on sbtied Back
o AL Afanh , B LS Lesothe -
¥ AM Amnenia . B0 LT Liceasia
ﬂA‘I‘Au&h . H LU Lazembowsg
i3 AV Awtraiis b LV Luvk
(R AZ Amrbalia R MD Republic of Moldovs - -
01 BA Bomisand Hermgoving . B MG Msdugssear . .
Gl BB Barindos B MK The former Yugesiev Republic of Macedonis
B 30 Duigeh . v - . . . - .-
Kl BRBmfl..... ... . B} MN Mengolla
id BY Beuw i MW Malawl
E CA Cusia Mlll.h .
0 Cimdll SwiteriundmdLiechionsicin § NO Norwwy
] CU Cita .. Euw . .
Eczc-anq-uh . PT Portapsl .

DR Cemmny . B} RO Romsla -
i DK Dewrk . G5l RU RusienFedarsllon .
il ER Estoals . ] SO Suim
K ES 3 Ll SE Swedm
0 " Falad . G SG Singapors
K CB UsliodKingdom O] 51 Sievests. . .
ikl GD Greaxia [ SK Stovakia .
il GE Owngh . Ol 3L Siemalcons
Kl GH Gie O T3 Tk .
Bl GM Gambi i ™ Turkmenistan
H HR Crostia . ¥ ™ Tuky ! -
Kl MU Hoeguy . 1 TT Triskiad aod Tobago
K I Isdoosh 1 UA Uhnioe
El . Imml . O UG Uganda . s
i IN Inda [0 US United Statey of America
B IS Yoo .
Jpln mumﬂ e
i KB Keayn @ VN VietMam
kI kG Kppmim @ YU Yuymtern
I XP Dessocratic Pesple’s Reprblic of Kore Ol ZW Zimbebwee . ..
El XR RewicelKocs . ] e A e e e i PET aher
nh-n-u- . . Snumce
Kl LC SaintLecs a. . .
Kl LK &rilsai a © teeserccs a sewe e
LR a
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R T SUPE.INTENDENCIA
REQUISITOS NEC=SARIOS PARA PRESEN‘I‘AGION Y AGILIZACION DEL TRAMITE

P . USLARI)  RADICADOR
PATENTE DE INVENCION{ -1 _ ,uonmymﬁp SENES
o  Indicacktn de que S&Solicitz la concesion de una patents [1
o Dalos da {dentficacidn dei ol o da Ja persona que presanta la solcitud [1 {1
e Descripcién da la invencld - (3 Ul
o Ditujos de sar esios pertinentes OEE!
- Comptohantadal’aqodelastasaseshﬂoddas (1 (f

s OOMPLEI'AH' ' INCOMPLETA (1 (]

‘msahomnusmml 1 )
. Indméndeqmsuolcuadreglstrodenlseﬁblndusﬁhl (1 11
" Dmdoldelﬁﬁoadbndelsondhnbodalapmomqmpmemzlasouam. {] I[)
.o Represantacidn graficay lutgrﬂcadalnlsofblndusﬁlalomuesu'adel

material que | eldisato. ()
o Comprobanta de pago de ! a.hsaeshbladdas )

GOMPLETA {1 - INCOMPLETA ty 1)

ESQUEMA DE TRAZADO | |

o indicacin de que 58 salic.ta el registro de un Esquema de trazado.
. Dahsdnldonhﬁcadbnde:solldhnhodohpmqmpmsentalasoluhd

"N pummy g e
Rt gy Syl Bageml

[]
1
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(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

{1%) Worid Intellectus! Property Organization
International Burcau

(43) Interaational Publication Date
2 August 2001 (02.08.2001)

PCT

(10) International Publication Number
WO 01/54988 A2

(51) (nternatienal Patent Classification”:
(21) International Application Nomber-  PCT/USOLO2777
(22) International Filing Date: 26 Jausry 2001 (26.01.2001)
(295) Fling Language: English

(26) Publieation Langunge Englh

(74) Agests GRAHAM, Mark, 8. Lucdcka, Neely & Gro-
ham, PC, PO. Box 1871, Knoxville, TN 37901 et al. (US).

(®1) Desiguaicd States (national)t AL, AM, AT, AU, AZ, BA,
BB, BG, BR, BY, CA, CH, CN, CU, CZ, DB, DK, EE, BS,
F1.GB, GD, GE, GH, GM,HR, HU, ID, [L, IN, IS, JF, KB,
KG, KP, KR, XZ, LC, LK, LR, LS, LT, LU, LV, MD, MG,
MK, MN, MW, MX, NO, NZ, FL, PT, RO, RU, 8D, SE,
80, 51, SK. SL. TJ, TM, TR, TT, UA, UG, UZ, VN, YlJ,
W

{84) Designated States (mgional) ARIPO patent (GH, GM,

{30) Priority Data
KR, LS, MW, MZ, 5D, 5L, §Z, TZ, UG, ZW), Enrminn
60178214 26 Juwary 2000 (26.012000) US 0 0 (AM, AZ, BY, KG, KZ MD, RU, TJ, TM), European
patent (AT’ BE, CH, CY, DE, DK, BS, FL. FR, GB, GR, [E,
(71) Applicant: INTERNATIONAL PAPER COM- IT, LU, MC, NL. PT, SE, TR), OAF1 patent (BF, BJ, CF.

PANY [US/US], 2 Masohattanville Road, Purchase,
NY 10577-2196 (US).

(72) Ioventors. MOHAN, Kossrajs, Krishnea, Apartment
1110, 5201 Summerhill Read, Texarkana, TX 75500 (US).
KOUKOULAS, Alexandey, A., 242 Went Gien Averme,
Ridgewood, NI 07450 (US). FROASS, Feter, Matthew,
11, Valley Court, Chester, NY 10918 REED, David,
Verd., 2044 Hum Raad, Blanchester, QH 45107 (US).

CG, (1, CM, GA, GN, GW, ML, MR, NE, SN, TD, TG).

Pubilshed
—  withowt interngtional sacrch report and fo be republished
upon receipt of that repart

For two-latter codex and athar cbbreviations, refer 1o the “Gudd-
ance Notas on Codies and Abbreviations” gppearing at ts begin-
ning of each reguior iasws of the PCT Goatte.

(34) Tiis LOW DENSITY PAFERBOARD ARTICLES

Cacres |

R L G S Y N

(57) Abstract: The invention provides s low density paperboard mutenal snd sssociated method for uwse in producing an insulated
conlainer, snd 15 especially well-sutad for making cups. The paperboard material compnses a paperboard web Inchading wood
fibers and expendad microsphores, and has & relxtively low danalty rangang from shout § to shout 10 WIMSF/rul, » relshvely hugh
cahiper ranging from about 24 1o about 35 wmnil, and an ioterna] bond strength of at least sbout 80 x 103 fi-Ibf', prefiershly st least 100
x 109 Ift-If. For epplications soch ss cups the material is also costed on one or bath ddes with a barier coating, prefersbly low

1zd to make cups. Also, the murface of the 1ow density board may have 8 Sheffield smonthness of 30 SU ar grester compeared with the
sarface smoothness of 160 to 200 SU for conventions] cupstock, the latier having been thonght necessary for sdequate print quality.
However, it hug bean found thet the low density bourd axhibits good printahility an ficxo protng macinnes despite its relstively
rough surfaca, which Is surprising and bamus effect realized along with the insulative and other propeztazs of the bosrd.
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RAMIRO CASTRO DUQUE
Oficio No
[ Y
REFERENCIA. Radicacién 02-64949 1 4 3 2 3
Trémite 002
Evento 001
Actuacién 430
Folios 001

Como resultado del examen de forma, realizado con fundamento en el articulo 38 de la
Decision 488 de la Comisién de la Comunidad Andina, se le comunica que

La solicitud no puede tratarse como una solicitud intemacional que entra a fase
nacional, puesto que la fecha de presentacion de la solicitud intemacional es la del 26
de enero del 2001, fecha en la cual Colombia no pertenecia al PCT y por lo tanto no
podia ser designada dentro de los estados contratantes La solicitud podré tratarse
como una solicitud nacional, si desea continuar con este tramre debe cumplir con los
requisitos estipulados en la legislacién Por lo tanto,

- Allegar el poder otorgado al abogado que aparece en la solicatud como apoderado,
adicionaiments, deberd presentar el documento que acredita la exstencia y
representacion legal de la sociedad solicitante

- Debe allegar copia del documento en que consta ia cesién del derecho a la patente
otorgado por el inventor al solicitante o a su causante (art 28-k,Dec 4868/2000)

- Aportar la traduccibin de Ila solctud presentada como solictud
colombiana

- Diigenciar los formaios establecdos en la circular Gnica pam el trédmite
correspondiente

En cumplimiento del articulo 39 de la Decisién 488, se le requiere para que dentro del
término de dos (2) meses siguientes a la fecha de notficacén del presente oficio,
complete los requisitos anteriormente enunclados. En caso de no dar cumphmiento al
presente requenmtento, la solicitud se consideraré abandonada y perderd su prelacidn

Notifiquase el presants oficio e a lo dispuesto en el numeral 5 2, iteral e), del capitulo
quinto del titulo pnmero de,la Gircufar Unica No 10 de 2001

ALIX CARMENZA CESPEDES DE VERGEL
Jefe de la Division 3‘ Nuevas Creaciones

29 ATA, 2002

El antenor requenmiento fue notificado por fijacidn en lista de fecha

Carrera 13 N° 27-00 Pisos 5° y 10°
Conmutador 334 1221.2-3-4
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